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Basic Shock Charger Model
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When Switch S1 Is Closed, The Current (iBAT1) Flows
From The Source Battery (BAT1) And Energizes Coil

L1. This Action Transfers Or Discharges Energy
From The Source Battery (BAT1) And Stores It In L1.

When Switch S1 Opens, The Voltage (vL1) Across
The Coil L1 Reverses (Lenz's Law) And The Energy

Stored In L1 Flows Out As A High-Current Pulse
(iBAT2). This Action Very Efficiently Transfers Energy

From L1 To The Load Battery (BAT2).
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The Coil/Magnet/Coil Assembly

1" x 2" x 1/2" NIB Type Magnet

Ferrite Bobbin
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L1 or L2: Coilcraft, Part No.: PCV2-274-10,
               RDC = 0.06Ω, L = 282µH



Active Vacuum
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The total energy of the system is,

  ES = EM + EC - EMUTUAL 1

A permanent magnet is assumed to behave as a virtual
solenoid, so,

  ES = ½ LC IC
2 + ½ LM IM

2 - M IC IM 2

  where,
    ES is total energy.
    LC is total inductance, or 8 x 282µH, or 2.26mH.
    IC is current through the coils.
    LM is virtual constant inductance of magnets.
    IM is virtual constant atomic amperian flow.
    M is the mutual inductance between coil and magnet
    or, M = k ( LC LM)½.

Differentiating ES with respect to time is the instantaneous
power PS or,

  ES = PS 3

Because EM is conserved and does NOT change over
time,

  EM = LM IM IM = 0 4

(c) INTALEK, INC., October, 2001 6

Energetics of Ferromagnetism Theory



So,

  PS = LC IC IC - M IM IC 5

Since power is dissipated from the coils, the power PS
becomes,

  PS = LC IC IC + R IC
2 - M IM IC 6

  where,
    R is 8 x 0.06Ω, or 0.48Ω.

By examining the equation above, the power PS can be
"less than zero" for certain values of IC and IC,

  PS = LC IC IC + R IC2 - M IM IC < 0 7

Or,

    LC IC IC + R IC
2 < M IM IC 8

Dividing by IC,

    LC IC + R IC
2 / IC < M IM 9

Now, if IC became large possibly by an impulse then,

    LC IC < M IM 10
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The Device
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SmartPAK 1208 Shock Charge Controller



Functional Block Diagram
of the SmartPAK 1208

Battery 1
12V 4AHr

Battery 2
12V 4AHr

Shock Charging
Power Circuitry

External
Load

12VDC

External
Supply

10VDC to
21VDC

Controlled By
68HC908GP32
Microcontroller
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Scope Trace of Voltage Across Load Battery

Scope Trace of Current Through Load Battery
(Voltage Across 10mΩ Resistor)
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The Results

What's Next?
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3.

4.

5.

6.

Continue research and development effort by working towards
unity gain (COP = 1, i.e. "Self-Runner"), and ultimately
overunity (COP > 1, i.e. "1 Watt Challenge").
     Improve coil switching design.
     Test core material.
     Test magnets.

1.

     a.
     b.
     c.

Without the magnets, I observed approximately 80% of rated
energy capacity transferred from BAT1 to BAT2.
When I placed magnets on the ferrite bobbins of each coil set,
I observed approximately 95% of rated energy capacity
transferred from BAT1 to BAT2. This indicates an "increase"
in energy of 15%!
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