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Tension and elasticity evoke for me lightness, 
economy of materials and a certain power of 
design.
 Since the beginning of  studies at ECAL 
(Switzerland), several of my projects have re-
vealed an interest in tension, whether it be to 
contract a movement, create an assembly detail 
or a structural form. 
 My scientific background in microenginee-
ring has made me aware of the technicality of 
tension, the precision it allows and the count-
less design possibilities of all scales, from ar-
chitecture and civil engineering to micro- and 
nanosystems and even objects.
 All materials are elastic... up to a certain 
point of failure. To use it to our advantage and 
give it grace, we must find a middle ground,  
a comfort zone of the material defined by its 
elastic limits. Tensioning allows us to venture 
into this zone, to stretch and test its limits and 
to use all the capacities of a material.
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Compliant mechanisms make use of a mate-
rial’s elasticity to provide motion. Their advan-
tages include a reduced part count, simplified 
production, elimination of friction between mo-
ving parts, miniaturization and monomaterial 
products. They also offer greater precision in 
movements as there isn’t the backlash or wear 
present in rigid body mechanisms.
 This chapter explores a few examples in or-
der to show the diversity of existing and possible 
applications of compliant mechanisms. They 
are applied in many fields such as medicine, 
watch making, aerospace, microelectronics and 
common objects.
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Compliant pivot from CSEM 
(Centre Suisse d’électronique et 
de microtechnique) in Neuchâtel, 
Switzerland →



Gripper and its compliant counterpart, BYU 
(Brigham Young University)

Patek Philippe Travel Time Ref. 5650G, 2017 with 
compliant mechanism for second time zone setting

MultiChoice gripper, Festo
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Michelin tweel (airless tire) Generation chair, Knoll Flip top bottle cap
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In addition to a research on existing mecha-
nisms, a formal and practical study was made in 
order to find and apply interesting mechanisms 
to a suitable application. Most research was 
made using 3D printing.
 Explored categories include bistable mech-
anisms, linear and rotary movements, and mo-
vement amplification.
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The research yielded LARI, a monomaterial and 
flexible kitchen scale composed of three parts. 
The principle is the same as a traditional mecha-
nical scale: two flexible parallel beams connect 
the tray to the base, allowing the tray to stay 
level. The second part is a flexible indicator 
actuated by the movement of the tray. An arrow 
slides on the side allowing calibration to zero.
 LARI makes use of elasticity to provide 
motion, reducing the number of parts, thus sim-
plifying production and facilitating recycling.

Final prototype
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Mechanical scale with two springs Mechanical scale with one spring and two parallel beams,
allowing the tray to stay level
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Parallel guiding movement extracted from Larry L. Howell Spencer, 
P. Magleby and Brian M. Olsen’s Handbook of Compliant Mechnisms

Gauge caliper

P10LARI



First compliant scale mockup and testing
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Testing of sliding mechanism for calibration to zero
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Tripple flexible beam and large tray test Linear scale approximation test
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