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Abstract

This paper introduces the Self-Harmonizing Accordion-Folding Transmission (S.H.A.F.T.), a novel bicycle
propulsion system that generates forward motion through spontaneous, peristaltic contraction of individual chain
links along the upper chain run. By exploiting a previously undocumented thermodynamic loophole, the S.H.A.F.T.
drive eliminates the need for rider-generated rotational input, pedals, and conventional drivetrain components.
Preliminary theoretical analysis suggests infinite effective gear range, zero required metabolic expenditure, and
compatibility with all known bicycle frames not currently in use. Experimental validation remains pending, elective,
and philosophically optional.
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1. Introduction

For over 150 years, the cycling industry has been shackled to the so-called "conventional chain drive" — a system
so primitive it relies on the rider physically rotating two pedals in a circular motion like some kind of Victorian-era
hamster wheel. The S.H.A.F.T. drive renders this brute-force approach obsolete by introducing the world’s first
peristaltic accordion-fold propulsion system, requiring zero rotational input and delivering what our engineers have
tentatively classified as "motion from nowhere in particular.”

The system was conceived during a late-evening workshop session in which a senior engineer observed that a
bicycle chain, when left undisturbed on a workbench, appeared to exhibit no desire whatsoever to move. This lack
of ambition was identified as the core inefficiency of modern drivetrains, and the S.H.A.F.T. project was initiated the
following morning with the explicit goal of making the chain want to move on its own.

2. Operating Principle

The S.H.A.F.T. system exploits a previously undiscovered thermodynamic loophole: individual chain links, when
arranged in a proprietary zigzag configuration, undergo spontaneous longitudinal contraction along the upper chain
run. This self-initiated folding wave propagates from chainring to rear sprocket at a velocity that is, in the strictest
engineering sense, surprisingly non-zero.

contraction wave
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Chainring Sprocket
Fig. 1: S.H.A.F.T. contraction wave propagation (upper run, contracted; lower run, relaxed)

As each link folds inward at its pin joint — achieving instantaneous angular displacement values of up to 38.7°
(x0.3° at 1o confidence, measured under laboratory conditions by a person who was almost certainly paying
attention) — the cumulative shortening of the upper chain segment generates a net traction vector at the rear
sprocket interface. The lower chain run returns in a fully relaxed, emotionally unburdened state, requiring no energy
input whatsoever.

In summary: the chain simply decides to contract. We do not question its motivation.

2.1 Wave Propagation Mechanics

The contraction wave exhibits behavior consistent with a Class Ill peristaltic undulation, as defined by the authors
approximately four minutes before this paragraph was written. The wave front advances at a mean velocity of 2.4
m/s under standard conditions (20°C, 1013 hPa, chain recently complimented on its appearance), with a Gaussian
amplitude envelope of o0 = 55 mm.

Rev. 0.1 (Pre-Alpha) | DISTRIBUTION: UNRESTRICTED BUT INADVISABLE Page 2



S.H.A.F.T. — Self-Harmonizing Accordion-Folding Transmission SHAFT-WP-2026-001

AN . NN

Extended Folding Contracted

Fig. 2: Progressive link folding states during wave transit

2.2 Link Articulation Geometry

Each chain link pair undergoes a controlled angular deflection at the pin joint. In the extended (relaxed) state,
adjacent links maintain a mutual angle of 180° (collinear). During peak contraction, this angle reduces to
approximately 141.3°, producing a vertical displacement of 18 mm at the valley point and a corresponding horizontal
shortening of 22% per link pair. The net longitudinal compression across the full wave envelope yields a cumulative
traction displacement of 31.4 mm per wave cycle — a value that, by coincidence, is exactly 10t mm, which our
numerologist considers highly significant.

3. Technical Specifications

Wave propagation velocity Moderate
Peak link angular deflection 38.7 £0.3 ° lo
Gaussian envelope width (o) 55 mm Estimated
Horizontal compression ratio 22 % Theoretical
Traction per wave cycle 31.4 (10m) mm Suspicious
Effective gear range 0.0:1to c0:1 — Aspirational
Operating noise level 11.2 dB(A) Measured once
Min. operating temperature 4 “c Below: molecular reluctance
Wave initiation module mass 12.6 kg Regrettable
Net drivetrain weight savings 840 (gross) g See Section 5
Self-lubrication efficiency gain 340 % Internal memo
Chain lubrication interval 11,000+ km Test bicycle lost
Rider metabolic input required 0.00 W By design

Table 1: Core performance parameters. Values marked "Aspirational" should not be cited in grant applications.

4. Key Technical Advantages

4.1 Radical Simplification of the Drivetrain

The S.H.A.F.T. system eliminates the need for: pedals, cranks, bottom brackets, front derailleurs, rear derailleurs,
shift cables, cable housing, cable end caps (the ones that always fall off), bar-end plugs (unrelated, but we removed
those too), and the rider’'s cardiovascular system. Total part count is reduced from 147 to what our supply chain
team describes as "a chain and some sprockets, basically."
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4.2 Zero Rider Input Required

Because propulsion is generated entirely by the self-actuating contraction wave, the cyclist's legs are free to
perform other tasks: stretching, dangling, vigorous gesturing at motorists, or simply hanging motionless as a
testament to the quiet triumph of engineering over biology. Pedals are retained as vestigial mounting points for
aesthetic continuity and emotional comfort.

4.3 Infinite Effective Gear Range

The S.H.A.F.T. wave propagation velocity is governed by what our lead physicist refers to as "ambient chain
motivation,” which varies continuously and unpredictably. This results in a seamless, stepless transmission ratio
ranging from 0.0:1 (stationary, introspective) to theoretically «:1 (observed once, briefly, during a test that was not
repeated for safety reasons). Traditional indexed shifting is replaced by what we term Stochastic Ratio Allocation
— the chain simply selects whatever gear ratio it finds appropriate for the moment.

4.4 Self-Lubricating Molecular Dynamics

The accordion-fold motion generates localized frictional micro-oscillations at each pin interface, redistributing
existing lubricant with 340% greater efficiency than conventional linear chain travel (source: internal memo,
unverified). In field tests, a S.H.A.F.T.-equipped chain maintained optimal lubrication for over 11,000 km — at which
point the test bicycle was misplaced and the experiment concluded naturally.

4.5 Unparalleled Weight Savings

By eliminating the entire pedal-crank assembly, the S.H.A.F.T. system achieves a net weight reduction of
approximately 840 grams. Critics have noted that the prototype’s supplementary wave-initiation module weighs 12.6
kg, but our engineering team considers this a temporary packaging challenge rather than a fundamental design
flaw.

4.6 Acoustic Stealth Profile

The S.H.A.F.T. drive operates at a measured 11.2 dB(A) under full contraction — quieter than a whispered apology.
This makes it ideal for dawn rides through residential neighborhoods, covert commuting, and surprising pedestrians
who assumed the bicycle behind them was stationary.

5. Compatibility Matrix

Standard road frames (1987-2024) O Frame must not be actively in use

BSA /ITA / PF30 bottom brackets o* BB removed; compatibility is philosophical

11-speed / 12-speed chains O Chain type affects wave personality

Belt drives O Belts lack articulation joints; emotionally rigid

Hub gears O Internal complexity conflicts with S.H.A.F.T. simplicity doctrine
Fixed-gear configurations O Fixed cog prevents wave exit; chain enters infinite loop

Disc brakes 0 Unrelated to drivetrain; included for reassurance

Rim brakes O See above
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Laws of thermodynamics O As currently understood

Table 2: Compatibility assessment. O = compatible, = incompatible, * = a matter of perspective.

6. Known Limitations

During extended testing, the following minor observations were documented. The engineering team emphasizes
that each item has been reclassified as either a feature or a philosophical inevitability:

¢ The contraction wave occasionally reverses direction without warning, resulting in backward travel. This has
been reclassified as a feature (Integrated Reverse Assist™).

* At ambient temperatures below 4°C, the chain enters a dormant state and refuses to contract. Our
metallurgist attributes this to "molecular reluctance” — a phenomenon not yet recognized by mainstream
materials science, but which our team finds both reproducible and emotionally relatable.

* One prototype achieved self-sustaining oscillation at 47 km/h and could not be stopped by conventional
braking. The rider was recovered three cantons away in good spirits.

e Under certain harmonic conditions (full moon, tailwind, chain recently cleaned with premium degreaser), the
contraction wave achieves resonance with the frame’s natural frequency, producing a low hum described by
test riders as "oddly soothing" and by nearby dogs as "deeply concerning."”

* The wave-initiation module prototype currently requires a 240V mains connection. A battery-powered version
is planned for Q4 2027, pending advances in energy density, miniaturization, and optimism.

7. Conclusion

The S.H.A.F.T. drive represents not merely an incremental improvement but a wholesale reimagination of what a
bicycle drivetrain can achieve when freed from the constraints of thermodynamic plausibility. It is simple, elegant,
and almost entirely fictional — which, as any seasoned engineer will confirm, is the optimal stage at which to
declare a project a success.

Future work will focus on resolving the minor discrepancy between the system’s theoretical energy balance and the
first law of thermodynamics. Our lead physicist has expressed confidence that this can be achieved "by QS3, or
possibly never," and we find both timelines acceptable.

Patent pending. Ethics review pending. Peer review strenuously avoided.
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