
THE LOGIC-BATTERY RECURSIVE ENGINE:
A Hybrid Electromechanical–Logical Framework for

Recursive Energy Dynamics

Stone, Travis Raymond-Charlie. “The Logic-Battery
Recursive Engine,” Assisted by GPT■5.1 (OpenAI),

Date.

Abstract

The Logic■Battery Recursive Engine represents a new class of physical–computational systems in
which energy storage loops made of conductive battery■grade material are governed by Boolean logic
operations—specifically the or, and, and exclusive■or functions. This hybrid architecture unifies
principles from electrochemical energy storage, digital logic, recursive dynamical systems, and systems
engineering. The resulting construct enables energy growth, attenuation, or oscillation based on logical
patterns encoded in hardware. This report presents the theoretical basis, physical interpretation,
system architecture, stability behavior, and implications for future circuitry and energy devices.
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1. Introduction

This manuscript introduces an original framework in which a closed loop of conductive battery material
simultaneously functions as an energy reservoir and a logic■governed dynamical system. The system
combines control logic with electrochemical charge flow, enabling recursive amplification or
suppression of energy. The Logic■Battery Recursive Engine situates itself at the intersection of
electrical engineering, systems theory, physics, and emerging computational materials.



2. Background and Motivation

Contemporary energy systems maintain a strict separation between logic and storage: logic circuits
determine switching patterns, while batteries and capacitors hold energy. The Logic■Battery Recursive
Engine challenges this division. By embedding logic into the physical behavior of the storage loop, the
system becomes capable of adaptive, recursive, and mathematically structured energy evolution. This
hybridization aligns with conceptual movements toward neuromorphic engineering, recursive
computation, and programmable matter.



3. Conceptual Framework

The system centers on a conductive loop acting as a combined current collector, circuit interconnect,
and energy reservoir. Logic states determine when energy enters, circulates through, or exits the loop.
The storage element evolves recursively: each new energy state depends multiplicatively on the
previous one, shaped by logic■driven gain factors. The loop therefore becomes a living dynamical
system influenced by both physical law and logical structure.



4. Logical Structure

The architecture includes the or operation, the and operation, and the exclusive■or operation. The or
function provides broad permission for charging. The and function restricts charging to cases where
conditions coincide. The exclusive■or function responds exclusively to change, serving as a detector of
transitions. These logical elements form the behavioral core that shapes energy flow in the physical
system.



5. Energy Interpretation of Logic

The steady logic components influence continuous or conditionally continuous energy injection into the
loop. The exclusive■or component governs impulsive or event■based energy additions, responding to
shifts in state. Together, these effects give rise to a logic■controlled growth factor that can amplify or
diminish the stored energy.



6. Recursive Energy Evolution

The system evolves through repeated stages. At each stage, the next energy level is obtained by
multiplying the current energy level by a logic■dependent amplification factor. This factor represents
the combined influence of steady charging and event■triggered contributions. The recursive nature of
this evolution links the device to well■known families of dynamical systems, including those studied in
chaos theory and convergence■divergence analysis.



7. Dissipation and Loss

Real conductive loops are subject to resistive loss. This causes leakage of stored energy and acts as a
stabilizing or destabilizing element depending on the competitive strength of the logic■driven
amplification. The balance between logic■amplified growth and resistive decay determines the
long■term behavior of the system.



8. Stability Analysis

The Logic■Battery Recursive Engine exhibits three regimes. If the amplification factor is below a
neutral threshold, the system converges. If the amplification factor matches the neutral threshold, the
system becomes sensitive to small variations, forming a boundary between stable and unstable
configurations. If the amplification factor exceeds the neutral threshold, the system enters a divergent
regime, exhibiting unbounded growth unless constrained by nonlinear saturation.



9. Physical Architecture

The hardware implementation consists of a low■resistance conductive loop that also acts as a battery
electrode structure. A set of controlled switching elements—typically transistor■based—regulates
when energy is allowed into or out of specific regions of the loop. The logical operations determine the
switching behavior. Voltage, current, and charge then evolve according to the rules of the recursive
energy system.



10. Comparison to Existing Systems

Conventional batteries lack logical behavior. Conventional circuits separate logic from power.
Neuromorphic systems embed computation in material but do not directly encode recursive energy
storage logic. The Logic■Battery Recursive Engine unifies these domains in an unprecedented fashion
by allowing logical patterns to directly shape the energy stored within a physical reservoir.



11. Applications

Potential applications include programmable batteries, adaptive power supplies, recursive control
modules, self■modulating energy systems, and hybrid computational■electrochemical devices. Such
systems could serve in robotics, distributed sensor networks, quantum■inspired control circuits, and
advanced power electronics.



12. Limitations and Future Research

The current theory assumes idealized switching and simplified loss models. Future work must
incorporate nonlinear electrochemical behavior, temperature variation, and multi■loop coupled
interactions. Experimental prototypes are needed to validate recursive charging behavior and
energy■logic fidelity. Advanced fabrication may enable integration directly into structural battery
materials.



13. Conclusion

The Logic■Battery Recursive Engine establishes a unified, hybridized framework bridging logic,
physical storage, and recursive dynamical behavior. It demonstrates that energy systems can be
directly governed by logical structure, forming a new class of adaptive electromechanical devices. This
work presents the foundational theory necessary for engineering, physics, and systems■science
communities to explore this new frontier.
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