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CONCEPTUAL DESIGN / ANALYTICAL EXPLORATION

ZF PALMFORM
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PALMFORM: A Theoretical Framework for Dual-Channel Mechanical
Energy Harvesting and Work—Rest Separation in a Computer Mouse
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RESEARCH QUESTIONS / CONTRIBUTIONS

Abstract and research framing

This conceptual study investigates how a desktop pointing device can support optional lateral gripping,
vertical palm pressing, and interpretable energy feedback without making routine computer use dependent
on exertion. PALMFORM combines a rigid pointing chassis, a lockable independent palm island, deployable
side paddles, and USB-supported rechargeable storage. A deterministic model links generalized mechanical
work to stored energy and daily energy balance. Under explicitly hypothetical parameters, a grip event
stores 0.125 J and a palm event stores 0.015 J. One hundred events of each type yield 14 J per day,
covering 49.2% of a 28.44 J storage-side daily demand. At a fixed event budget, adding an input modality
does not necessarily improve energy yield; its conceptual benefit is optionality and the organization of
activity. The contribution is a synthesis of mechanically separated inputs, work/rest/activity states, and
auditable energy accounting. No physical prototype, empirical user study, clinical outcome, or validated
autonomy is claimed.
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POSITIONING / HISTORICAL CONTEXT
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HORIZONTAL COMPARISON / DESIGN OPPORTUNITY
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SYSTEM ARCHITECTURE / MECHANICAL SEMANTICS
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MECHANICAL WORK / PARAMETER DEFINITIONS
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STORAGE BALANCE / DETERMINISTIC TRAJECTORIES
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ENERGY NEUTRALITY / SCENARIO SWEEP
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WORK / REST / OPTIONAL ACTIVITY
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DISCUSSION / FALSIFIABLE PROPOSITIONS
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