Understanding Resonant Action
In the Water Fuel Cell

This article explains the principle of Resonant Action — the mechanism by which Stan Meyer's
Water Fuel Cell achieves water dissociation through matched mechanical and electrical resonance,
rather than brute-force electrolysis. We walk through the physics, the patent language, and the
math to arrive at a complete, actionable design chain.

Why Water's Dielectric Properties
Matter

The Voltage Intensifier Circuit (VIC) operates in the 1 kHz - 100 kHz range, where both dipolar
and ionic mechanisms in water are fully active. At these frequencies, water's dielectric constant
remains very high (~78-80), making it an excellent capacitor dielectric inside the gas processor
tubes.

The dipolar relaxation cutoff for water doesn't occur until ~17-20 GHz — far above VIC operating
range. This means at our target frequencies, water molecules can physically respond to the applied
electric field. This is the basis of Stan's Electrical Polarization Process (EPP).

Patents #5,149,407 and WO8912704A1 describe this explicitly:
44 "Water molecules are broken down into hydrogen and oxygen gas atoms in a

capacitive cell by a polarization and resonance process dependent upon the
dielectric properties of water."

Complex Permittivity

Water's permittivity has two components that matter for VIC design:

e Real part (¢') — determines the cell's capacitance and therefore your resonant frequency
e Imaginary part (g'') — the loss tangent, which directly reduces your circuit's Q factor

Because permittivity changes with temperature, conductivity, and frequency, your water
"capacitor" is a moving target. This is why VIC tuning can drift during operation, and why water



purity matters — too many dissolved ions dump current into conductance instead of polarization.

The lonization-Conductivity Feedback
Loop

Applying voltage to water creates a chain reaction:

1. Voltage ionizes the molecule - creates H* and OH™ carriers
2. Conductivity goes up — loss tangent (€'") rises -» Q factor drops
3. Resonance degrades

This is precisely why the VIC uses pulsed voltage rather than continuous DC. Hit the molecule
hard and fast, then let it rest. The rest period allows electrical polarization to weaken the covalent
bond before excessive ionization destroys the resonant condition.

Apply continuous voltage and conductivity keeps climbing — the cell stops acting like a capacitor
and starts acting like a resistor. You've built an expensive water heater, not a fuel cell.

Per Patent #4,936,961, the key is that electrical polarization weakens the covalent bond before
full ionization occurs. The WFC operates in the narrow window between polarization and brute-force
electrolysis.

Corrugated Geometry: Momentary
Entrapment

Corrugated cell surfaces serve a dual purpose that goes beyond simple surface area increase:

e Peak of corrugation — intense local electric field —» strong EPP - bonds weakened at
focal points

e Bulk water between peaks — lower average field —» lower ionization —» conductivity
stays manageable

This gives you localized electrical polarization without destroying the Q factor in the bulk medium.
You can run higher effective field gradients than smooth tubes at the same voltage, before
conductivity kills your resonance.



Patent EP0103656A2 — Resonant Cavity for
Hydrogen Generator

Filed December 14, 1982, this is one of Stan's earliest European filings. The patent text on the
corrugated exciter (Figure 6) is explicit about why corrugations matter:

44 "Instead of a forward direct line back-and-forth path of the atom flow, the
corrugations of the convex 47 and concave 49 surfaces causes the atoms to
move in forward and backward / back-and-forth path."

44 "The increased surface area provided by the corrugations and creating the
resonant cavity, thus enhances the sub-atomic action."

The corrugations aren't just field concentrators — they force molecules into an oscillatory path,
increasing residence time in the high-gradient zone. This is Momentary Entrapment to assist
Resonant Action: the geometry traps the molecule long enough for multiple resonant cycles to
act on it, rather than letting it blow straight through the gap in a single cycle.

A water molecule at room temperature moves at roughly 600 m/s thermally. In a 1 cm gap, it
transits in about 16 microseconds — barely one cycle at 60 kHz. The corrugation multiplies the

effective interaction time by 5-10x, turning a single glancing pass into meaningful resonant
coupling.

The Key Insight: Cavity Spacing =
Wavelength

The critical passage comes from Patent #4,798,661 (Gas Generator Voltage Control Circuit):

44 "The phenomena that the spacing between two objects is related to the
wavelength of a physical motion between the two objects is utilized herein."



"The pulsing voltage on the plate exciters applying a physical force is matched
in repetition rate to the wavelength of the spacing of the plate exciters. The
physical motion of the hydrogen and oxygen charged atoms being attracted to
the opposite polarity zones will go into resonance. The self sustaining resonant
motion of the hydrogen and oxygen atoms of the water molecule greatly
enhances their disassociation from the water molecule."

The plate spacing is not arbitrary. It is the wavelength. Charged ions get attracted across the
gap, overshoot, get pulled back, overshoot again. When the spacing matches the wavelength of
that motion at the pulse frequency, they enter self-sustaining resonance.

The governing relationship:

spacing = drift velocity / pulse frequency

The drift velocity here is not the thermal velocity (~600 m/s) — it's the velocity of charged ions
under the applied electric field. This is controllable, and it's how you tune the system.

Calculating Resonant Action for a 1/16"
Gap

Using F = ma and the cavity spacing relationship, we can calculate the force and frequency needed
for Stan's standard 1/16" tube gap:

Parameter Value
Gap 1/16" = 1.587 mm
A (spacing) 0.001587 m
f=v/A 600/ 0.001587 = ~378 kHz
m(H,0) 2.99 x 10726 kg
Amplitude (gap/2) 0.794 mm
w = 2nf 2.376 x 108 rad/s
F=m-A- w? ~1.34 x 10716 N per molecule
E=F/q ~838 V/m
V=Exd ~1.3 volts to sustain resonance

The sustaining voltage appears tiny — and that's the point. You don't need kilovolts to sustain
resonance. You need kilovolts to overcome damping, collisions, and initiate resonance in



the first place. Once the molecule is oscillating resonantly, minimal energy maintains it.

Dual Resonance: The Unified System

This is the insight that ties everything together. There are two resonances that must be matched:
1. Physical (mechanical) resonance: the water molecule bouncing across the gap at 378
kHz

2. Electrical resonance: the VIC's LC tank circuit ringing at 378 kHz

When both are matched, maximum energy couples into the molecule at peak vulnerability.

Calculating the Choke Inductance

If mechanical resonance = 378 kHz and water cell capacitance = 800 pF (typical for a 3" concentric
tube cell), then:

f=1/ (2LC)

Solving for L:

L=1/ ((2nf)2 x C)
L=1/ ((2n x 378,000)2 x 800 x 10712)
L = 221 pH

This is notably lower than the 500 uH - 2 mH values seen in most replication attempts. The reason:
most builders tune to 40-70 kHz without matching the physical gap. Change the gap, you
change everything.

The Dual Voltage Waveform

Stan's patent language from #4,798,661 describes the waveform strategy:

44 "The pulsating d.c. voltage and the duty cycle pulses have a maximum
amplitude of the level that would cause electron leakage. Varying of the
amplitude to an amplitude of maximum level to an amplitude below the
maximum level of the pulses, provide an average amplitude below the
maximum limit; but with the force of the maximum limit."




This is achieved with two variacs (0-120V each) and a flip-flop switching circuit:

e Peak voltage (Va): Hits the electron leakage threshold — maximum force. This kicks the
molecule into oscillation at the resonant frequency. Think of it like striking a tuning fork.

e Low voltage (Vb): The duty cycle sustain level. Keeps the molecule oscillating without
crossing into electron leakage territory. Like keeping a pendulum swinging with just
enough push.

The flip-flop switches between these two voltage levels at the resonant frequency. You're not
pulsing ON/OFF — you're pulsing between two precise voltage levels. The peak delivers
maximum force while the duty cycle keeps average energy below the leakage threshold.

Finding Your Electron Leakage Threshold

As you increase the peak variac setting, watch for these indicators:

e Gas production climbs while current stays low — you're in the polarization regime

e Current draw suddenly climbs faster than gas production — you've crossed into
electrolysis

e Water temperature begins rising (ohmic heating)

e A sharp "knee" appears on your ammeter curve

Back off just below that knee — that's your Va max. Lock it in, then use the second variac to
set the lower sustain level.

The Complete Design Chain

Every parameter in the WFC connects to every other parameter. It is one unified system:

Gap spacing (1/16" = 1.587 mm)
- Molecular resonant frequency (378 kHz)
- Choke inductance (221 pyH for 800 pF cell)
- Drive frequency matches mechanical + electrical resonance
- Peak voltage set at electron leakage threshold
- Dual-variac waveform: peak force + duty cycle sustain

- Molecular resonance driving (NOT electrolysis)

Most replication attempts treat these as separate problems — picking a gap, picking a frequency,
winding a choke to whatever value, and hoping it works. The design chain above shows they are all
interdependent. Start with your gap, derive everything else.



Volt-Seconds & Transformer Design

When designing the step-up transformer for the VIC, the core saturation limit is governed by volt-
seconds:

B peak (V.in x t on) / (N _primary x A e)

N min = (V_in x t on) / (B sat x A e)

A common question is whether turns ratio alone matters. It doesn't — 5:1, 50:10, and 500:100 are
not the same design, even though the ratio is identical:

Configuration Characteristics

5:1 Low inductance, requires higher frequency (100 kHz+),
tight winding, low copper loss

50:10 10x primary inductance, handles lower frequencies, more
copper, more inter-winding capacitance

500 : 100 Large core required, parasitic capacitance degrades pulse
edges

The key relationships:
o Higher frequency = shorter t_on = fewer volt-seconds per cycle = fewer turns needed

e More turns = less flux per turn = lower frequency operation on the same core
e Optimum = where copper loss and core loss curves intersect

Patents Referenced

Patent Title Relevance
US #4,936,961 Method for Production of Fuel Gas Primary VIC patent; EPP mechanism
US #4,798,661 Gas Generator Voltage Control Circuit = Cavity spacing = wavelength; dual

voltage waveform

US #5,149,407 Process & Apparatus for Production of ~ Polarization dependent on dielectric
Fuel Gas properties

EP0103656A2 Resonant Cavity for Hydrogen Corrugated exciter geometry (1982)
Generator

WO08912704A1 Process & Apparatus for Production of =~ World patent; dielectric-dependent
Fuel Gas dissociation

Serial 06/367,052 Earlier corrugated surface exciter Referenced as prior design in

EP0103656A2
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