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Introduction

This primary geometry is an experiment to determine the effects of extremely low source impedance driving a resonator or “magnifier driver” coil.  This work is ongoing and as testing continues, posting of results and JPG’s (and even some AVI’s) may be forthcoming.  The basic concept is two shallow angled (<20 deg) spiral primaries are wound in same direction (in this case clockwise).  A conductive plate, simulating a one turn “secondary” is placed between the primaries.  The effect is a reduction in tank impedance, the amount of reduction can be estimated to a first approximation as (turns ratio)2 * k * tank surge impedance  ( (Lp/Cp) 0.5 ).  Brief commentaries on spreadsheets and JPG’s provided.

Geometry:  Archimedes Spiral, former at a 10 degree include angle to base.  Lower primary faces upper primary, both wound clockwise from ID to OD.  ID is  6 ¾”  and OD is 16”

Turns:  4, 3/8” centerline; 5, ½ “ centerline; total of 9 turns each primary (18 for both primaries)

Winding material:  ¼” Refrigeration soft drawn copper tubing.

Current flow:  If current flow is assumed to be from top primary to bottom primary, the flow is CCW from OD to ID of top primary, through IDR plate to lower primary, then CCW from low primary ID to OD.  If viewed in elevation (cut away) the primary currents would be flowing into the page on both windings.  This places both primaries electrically in series but magnetically in parallel in relationship to IDR.

IDR  Material:  1/8” aluminum plate, 4 7/8” ID, 18” OD.  Flux Concentrator, 4 7/8” brass floor flange bonnet, used for sealing toilets.  Bolted with ¼”-20 brass hardware.

Miscellaneous:  Support material is ¼” thick, switchgear grade (GPO) fiberglass.

The primary winding supports are 2” x 2” x ¼” fiberglass structural angles, likewise removed from medium voltage switchgear components at a local salvage yard.  Paint is epoxy based.  4 support struts are ½” schedule 40 UV stabilized PVC water pipe (12” nipple), used for residential irrigation systems.  All fasteners are either brass or nylon 6, there are no magnetic steel components  used in this assembly.

Mechanical Adjustments:  Lower primary and IDR can be independently lowered to adjust inductance (or coupling).  Minimum spacing is 3” center to center between upper and lower innermost primary turns, maximum spacing can be up to 5”.  The IDR can be place symmetric (along horizontal centerline between primaries) or asymmetrically.

PANCAKE-IDR ii.XLS

This is a Excel 97 spreadsheet illustrating measurements of Dual Primary with and without IDR ring.  Conceptual elevation drawings showing IDR primary and currents in IDR plate as originally designed, and with a slot to promote current flow in same direction as primary.  3D surface contour plot of inductance versus spacing and active turns and coupling coefficient versus these variable are also given.

pri-idr-close.jpg, pri-idr-wide.jpg

These JPGs shown range of mechanical adjustment with this particular coil geometry.  At this point since we’re very early in development path, might need more or less of even no adjustment.  But allowing some adjustment is good from an operational flexibility perspective.

pri+idr parts 01.jpg, pri+idr parts 02.jpg

JPG 01 shows the two primaries and IDR plate subassemblies.  JPG 02 shows the mounting hardware that allows vertical adjustment of lower primary.  The brown plates adjust the lower primary location and the almond plates adjust the relative position of the IDR plate. 

pri+idr assembly 01.JPG, pri+idr assembly 02.JPG,

pri+idr assembly 07.JPG

JPG01 and 07 shows isometric view of completed assembly, JPG02 shows elevation at nominal conifiguration.
pri+idr assembly top 03.JPG, pri+idr assembly top 03 zoom.JPG

Top 03 and zoom jpgs show the business end of the IDR primary assembly.  The white PVC parts in middle of zoom jpg are standoffs to support resonator elevation adjust plate (not shown).  The upper primary inner turn termination can be clearly seen to copper lug.  Wire is 3-#18 10kV test prod wire.

pri+idr assembly bottom 05.JPG, brass+idr interface 06.JPG

05JPG shows bottom primary and interface to IDR, brass + IDR interface shows flush mounting of bras flux concentrator to IDR plate.  Also notice the RF ground

star point is clearly shown, the short wire is the resonator base ground conductor, the long conductor is to RF ground, and the IDR plate and inner turns of primaries are likewise bonded to the IDR plate.  One strong point of this geometry is that secondary and primary can be much closer then in past with much reduced risk of high voltage flashover between them, since they are effectively at the same potential.

pri+idr k adj 05.JPG

This JPG shows the independent adjustment capability of the lower to upper primary and IDR plate to lower primary.  Small adjustment markings are ¼” on brown lower primary adjustment blocks, and 1/8” (to maintain centerline symmetry) on almond IDR adjustment blocks.  The large (double) markings are 1” on lower primary and ½” on IDR adjustment blocks respectively.

des+idr.JPG

Last  but not least is yours truly, with this new….  something.  Where’s IGOR???

I will keep the List informed on experimental results with this new primary configuration.  It may not work well for a conventional Tesla Coil Resonator system, but I feel it may have significant opportunities as a magnifier driver.  I remember Chapter 9 in North’s High Power Microwave Tube Transmitter Handbook…:

What impedance do you want a generator to have for maximum power delivery to any load?  Answer: ZERO (or as small as you can make it).  This realization is the driving force for this work.
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