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Mechanical watches and clocks are intricate mechanical devices that fascinate millions of
people around the world. In general, a mechanical watch is made of some 100 components.
Among these components, the escapement plays a vital role in controlling the timekeeping
accuracy. An escapement usually consists of an escape wheel, which receives energy provided
by the mainspring through the gear train, and a pallet fork, which controls the oscillation.
Owing to its complex nature, few have built a mathematical model for the escapement. In this
paper, we present a physical-based simulation model for the Graham Escapement (the oldest
and the most common escapement for clocks), and a model for the Swiss Lever Escapement
(the most popular escapement for mechanical watches). The models are developed based on a
commercial software system RecurDyn® [1]. The simulation helps to understand the kinetics

as well as the dynamics of the escapements.

Volume Subject Area: New Developments in Simulation Methods and Software for Engineering
Applications

Keywords: Mechanical watch, escapement, physical based modeling

Topics: Clocks, Simulation, Computer software, Dynamics (Mechanics), Gear trains, Levers, Modeling,
Oscillations, Pallets, Simulation models, Wheels

This content is only available via PDF.

Copyright © 2007 by ASME

You do not currently have access to this content.

Skip to Main Content
Sign In Purchase this Content

$25.00
hitps /lasmedigitalcollection asme org/IMECE/proceedings-abstract/IMECE2007/43068/123/325857 1/4

Petitioner Samsung Ex-1046, 0001



10/5/23, 11-:38 AM Physical-Based Simulations of Mechanical Watches and Clocks | IMECE | ASME Digital Collection

Sign In Or Register For Account
Signwayourinstiution Learn about subscription and purchase

options

View Metrics

B Email Alerts

Proceedings Paper Activity Alert

Latest Conference Proceedings Alert

Related Proceedings Papers

The Development of a Dynamic Adaptive Driving
Simulator

IMECE2014

Method of Computation for Periodic Oscillations of a
High Power Density Internal Combustion Engine Drive
Train in the Presence of Backlash

ICES2008

Comparison of Physical Model Tests With a Time
Domain Simulation Model of a Wave Energy Converter

OMAE2012

Discrete Element Modeling of Railway Ballast for
Studying Railroad Tamping Operation
JRC2020

Related Articles

The Role of Geometrical Parameters in the Lubrication
of the Swiss Lever Escapement
. Appl. Mech (June,2021)

An Improved Fuse Escapermnent for the Mark 18 and
Other U. S. Navy Mechanical Time Fuses

J- Appl. Mech (December,1946)

Three-Dimensional Dynamic Modeling and Control of
Off-Centered Bridge Crane Lifts

1. Dyn. 5ys., Meas,, Controf (April,2017)

Skip to Main Content

Related Chapters

hitps /lasmedigitalcollection asme org/IMECE/proceedings-abstract/IMECE2007/43068/123/325857 2i4

Petitioner Samsung Ex-1046, 0002



10/5/23, 11:38 AM

PROCEEDINGS SERIES

ASME International Mechanical Engineering
Congress and Exposition

ASME Conference Publications and Proceedings

Conference Proceedings Author Guidelines

Indexing and Discovery

Journals Conference Proceedings eBooks Resources

About ASME Journals About ASME Conference About ASME eBooks Contact Us

Information for Authors Publications and Proceedings ASME Press Advisory & Authors

Submit a Paper Conference Proceedings Oversight Committee Librarians

Call for Papers Author Guidelines Book Proposal Guidelines Frequently Asked Questions

Title History

Physical-Based Simulations of Mechanical Watches and Clocks | IMECE | ASME Digital Collection

Solution of Phased-Mission Benchmark Problem Using
the SimPRA Dynamic PRA Methdology (PSAM-0345)

Proceedings of the Eighth International Conference on
Pre lc Safety A & Management (PSAM)

User Interactive Futuristic Displays Based on PIC
Microcontroller

International Conference on Computer and Computer
Intelligence (ICCCI 2011)

Power Generation
Engineering Practice with Oilfield and Drilling Applications

Publication Permissions &

Reprints
ASME Membership

Opportunities

Faculty Positions

..
ASME i3z Doms

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

e f ¥ in

E

SETTING THE STANDARD

——

B Crossref gmCrossref  =mCrossref . Crossref s Crossref CHCRUS
' Funder Registry "~ Cited-by ' Crossmark ' Simil ck
Skip to Main Content C 0 PIE CUMMITTEE ON FURLICATION ETNICE LSTM-I Member 2023

hitps://asmedigitalcollection asme org/IMECE/proceedings-abstract/IMECE2007/43068/123/325857

Petitioner Samsung Ex-1046, 0003

3/4



10/5/23, 11:38 AM Physical-Based Simulations of Mechanical Watches and Clocks | IMECE | ASME Digital Collection

Accessibility ~ Privacy Statement Terms of Use  Get Adobe Acrobat Reader Copyright © 2023 The American Society of Mechanical Engineers
https://asmedigitalcollection.asme.org/IMECE/proceedings-abstract/IMECE2007/43068/123/325857 4/4

Petitioner Samsung Ex-1046, 0004





