
Electromagnetic Closed-Loop Propulsion Theory
A Technical Concept Overview of Advanced Multi-Vector Flight Mechanics

Concept status: The following is a speculative engineering framework. Established electromagnetic principles
are distinguished from proposed extensions that would require experimental validation.

Executive Summary
This document outlines a conceptual airborne propulsion architecture built around an internal,
vacuum-sealed electromagnetic acceleration loop surrounding a central vehicle core. The revised concept
does not treat the internal loop itself as a reactionless drive. Instead, the loop is proposed as an
electromagnetic energy-storage, energy-conversion, and field-generation system capable of producing a
controllable external magnetic environment around the craft. Propulsion would require transfer of
momentum to something external to the vehicle—such as ionized atmospheric particles, plasma, or an
external electromagnetic field.

The architecture therefore combines four proposed functions: an internal electromagnetic mass loop; a
controllable surrounding magnetic field or 'magnetic bubble'; external momentum exchange for propulsion
and vector control; and supplemental energy collection or recovery. The concept remains hypothetical, but
this formulation is more consistent with conservation of momentum than treating an entirely closed internal
mass loop as sufficient to generate net thrust.

1. The Internal Gauss Loop
The primary electromagnetic subsystem is a vacuum-sealed circular tube containing macro-mass
projectiles such as steel spheres. Sequential electromagnetic coils accelerate, redirect, decelerate, and
re-accelerate the masses around the loop.

• Contactless acceleration: A Gauss-gun-like sequence can accelerate ferromagnetic masses without
mechanical contact with the coils, potentially reducing conventional bearing and friction losses.

• Vacuum environment: Evacuating the track removes most internal aerodynamic drag. The achievable
projectile velocity would nevertheless remain constrained by magnetic-field strength, coil switching,
heating, eddy-current losses, structural stresses, and available electrical power.

• Energy storage and recovery: The circulating masses could function as a controllable kinetic-energy
reservoir. Electromagnetic braking could potentially recover part of that kinetic energy and return it to the
electrical system.

• Field generation: The loop and associated coils are proposed to generate a large, controllable
electromagnetic field surrounding the central vehicle rather than relying on the internal mass motion
alone to produce net thrust.

2. The Electromagnetic 'Magnetic Bubble'
The central refinement of the concept is that the closed loop surrounds a separate vehicle core and serves
as a distributed electromagnetic field-generation system. By coordinating currents, coil timing, and the
motion of the internal masses, the system could attempt to establish a strong, dynamically shaped magnetic
field around the craft.



The term 'magnetic bubble' is used here as a conceptual description, not as a claim that a self-contained
magnetic field automatically produces propulsion. The field becomes relevant to propulsion only when it
couples to an external medium or field.

Potential external interactions include:

• Atmospheric/plasma interaction: At sufficient field strength, charged or ionized particles in the
surrounding environment could potentially be accelerated or redirected, transferring momentum between
the craft and the external medium.

• Ionospheric interaction: At higher altitudes, the vehicle could investigate whether interaction with the
ionosphere or naturally occurring plasma provides a useful external momentum-transfer mechanism.

• External magnetic-field interaction: In an environment containing a sufficiently strong external
magnetic field, an onboard electromagnetic field could potentially exchange momentum with that
external field through an appropriate electrodynamic system.

• Shielding/field management: A controllable surrounding field could also be investigated for
electromagnetic shielding, plasma management, or reduction of interactions with charged particles.

Important physical constraint: If all electromagnetic forces remain internal to the vehicle and there is no
external momentum exchange, the center of mass cannot acquire sustained net acceleration. The proposed
magnetic bubble therefore functions as an interface between the internal energy system and the external
environment—not as a source of reactionless thrust.

3. Closed-Loop Thermal & External Power Systems
The vehicle is proposed as a hybrid energy-management system rather than a self-powered closed energy
loop. External energy sources would be required to replace unavoidable electrical, magnetic, mechanical,
and thermal losses.

• Thermal recovery: High-speed electromagnetic operation can produce resistive heating, eddy-current
losses, switching losses, and structural heating. Thermoelectric or other heat-engine technologies could
recover a portion of this waste energy, but cannot return all heat to electricity.

• Wireless power: The concept may investigate externally supplied electromagnetic power delivered
through resonant or directed wireless-transfer systems. Practical feasibility would depend strongly on
distance, coupling efficiency, beam control, safety, and available transmitting infrastructure.

• Photovoltaic collection: Solar arrays could supplement onboard power, particularly at altitude.
Reduced cloud cover can improve available solar input, but atmospheric absorption, array mass,
orientation, temperature, and conversion efficiency remain important constraints.

• Energy accounting: The system should be modeled as an energy-conversion architecture with
measurable inputs and losses, rather than as a perpetual or self-sustaining energy source.

4. Multi-Vector Flight Profiles
The proposed vehicle replaces conventional reliance on aerodynamic control surfaces with distributed
electromagnetic interaction zones. The feasibility of these flight modes depends on whether the external
environment provides sufficient mass or field coupling to accept the required reaction momentum.



• Vertical lift and hover: Lower electromagnetic nodes could shape the surrounding field and interact
with ionized atmospheric material or plasma. A visible glow could result from atmospheric ionization
under suitable conditions, but ionization alone would not establish useful lift.

• Lateral vector control: Side-mounted field-generation nodes could preferentially direct external plasma
or charged particles, potentially producing lateral forces without requiring conventional banking.

• Rapid vector changes: Electronic control could, in principle, change the direction of an electromagnetic
field much faster than a mechanically controlled aerodynamic surface. The actual acceleration and
structural loads would still be limited by available force, power, field strength, and the external medium.

• High-altitude/space mode: The dominant interaction mechanism would change as atmospheric density
decreases. Any proposed transition from atmospheric plasma interaction to interaction with an external
magnetic field or solar-wind plasma would require separate quantitative analysis.

5. Revised Physical Architecture
Central core → electromagnetic closed loop → controllable surrounding field → external momentum
exchange → vehicle acceleration.

In this architecture, the closed loop remains important because it provides a means of rapidly storing,
circulating, converting, and directing electromagnetic energy. The surrounding magnetic bubble provides
the interface through which that energy may interact with the environment. The environment, rather than an
internal reaction alone, supplies the necessary momentum sink.

6. Key Engineering Questions for Future Modeling
• What magnetic-field strength can realistically be generated for a specified vehicle mass and power

budget?

• How much kinetic energy can the internal projectile loop store, and what fraction can be recovered
during controlled electromagnetic braking?

• What field geometry would maximize coupling to atmospheric plasma or ionized gas?

• What external mass-flow rate would be required to produce a specified lift or lateral acceleration?

• How much electrical power would be required to ionize and accelerate that external material?

• How do atmospheric density, altitude, temperature, and magnetic-field environment change the available
thrust?

• What thermal-management system is required to reject the portion of input energy that cannot be
recovered?

• What structural loads would result from rapid changes in field strength and vehicle acceleration?

Conclusion
The revised concept is best understood as a closed-loop electromagnetic energy and
field-management system coupled to an external momentum-transfer mechanism. The internal Gauss
loop could potentially provide controllable kinetic and electromagnetic energy storage, while the surrounding
field could serve as a dynamically adjustable interface with the atmosphere, plasma, or external
electromagnetic environment.



This formulation preserves the original objective—an airborne vehicle capable of distributed,
multi-directional electromagnetic control—while avoiding the unsupported assertion that internal circulation
alone can generate reactionless thrust. The next stage would be quantitative: calculate the field strength,
stored energy, power requirements, external mass interaction, and resulting force to determine whether the
proposed architecture can produce useful flight performance.

This document is a technical concept overview, not an established propulsion technology or a claim that the
proposed system has been experimentally demonstrated.


