
Addressing the Dexterity-Manipulability Gap

Experienced by Amateur Astronomers in Cold Weather

Abstract

The Royal Astronomical Society of Canada (RASC) is an amateur astronomy-focused community
which depends on member participation in outdoor, nighttime star observation sessions (star par-
ties and individual stargazing excursions, often at local dark-sky sites) [1], [2]. Winter months
offer a strong observational advantage: in Toronto, day length around December 21 is about
8h 56m versus about 15h 27m around June 21 (approximately 6h 31m more darkness), and winter
access announcements highlight frequently clear skies for viewing winter astronomical targets [3], [4], [5].

However, winter also introduces the coldest operating conditions, with Toronto climate normals
reporting average daily temperature minimums around -6.7 ◦C in January and -6.0 ◦C in February
[6]. This cold exposure degrades manual dexterity needed to perform fine telescope adjustments [7].
Preliminary community testimony indicates winter participation can become functionally impossible
for members experiencing poor circulation or cold sensitivity, including Raynaud’s phenomenon, with
ad-hoc heated-glove workarounds being unreliable existing solutions (Appendices A, B) [8]. Our
Request for Proposal therefore frames an engineering design opportunity to reduce the gap between
observer dexterity and equipment manipulability by defining evidence-backed problem mechanisms,
relevant stakeholders, existing reference designs, and a thorough set of Needs, Goals, and Objectives.
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