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Coil-end design
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Racetrack and Constant Perimeter Coils
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A Few Conventions

Hard-way bend

Soft-way bend
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Coil and End-spacers
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The Winding Scheme
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Constant-Perimeter Ends

Perimeter of outer (free) edge
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Constant Perimeter Ends are not (Necessarily) Developable
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Freney Frame of Space Curves

Unit speed
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The Helix and the Darboux Vector

Axis of rotation of the Frenet frame

Frenet frame
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The CCT Magnet Concept

CCT is a better 
term than titled 
helix because the 
quotient of torsion 
to curvature is not 
constant
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The Space Curve and the Frenet Frame
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The Space Curve and the Frenet Frame
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Darboux Frenet (hard-way) Frenet (soft-way) 
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FrenetDarboux

The Darboux Frame
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Some hand-waving arguments

The assumption makes 
the mathematics easy, 
but also life?

Pitch-averaged surface current
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Local Field Enhancements
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Curved CCT
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The Darboux Frame of Curved CCTs



Stephan Russenschuck, CERN  TE-MSC-TM, 1211 Geneva 23

Geodesic Strips
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Limits of the Guiding Strip Theory

è Rutherford cable is not a strip of zero thickness

è Transverse cross-section is keystoned

è The cables must be wound onto each other in groups of up to 30 cables

è Inclination in the yz cross-section deviates from the ideal angle

è At the onset, cables lie along a straight line with zero curvature

è Edge of regression may lay inside the strip surface

è Minimization of the local hard way deformation through optimal 
distribution of the twist and optimal order of the hyper-ellipse and the 
ellipticity ratio
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Twist Angles
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Design Variables
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The �Natural� Angle

b
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Objectives
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Normal and Geodesic Curvature
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End-spacer Prototyping
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End-Spacer Prototyping

Sintering (Titanium) Machining (Epoxy-Glass, G11)
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Endspacer Machining
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Winding Tests


