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Design 152
Sail Plan

Cat-rig Ketch
(Small Mizzen + Yankee)
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DESIGN 152  WISHBONE CAT-KETCH RIG
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Principal Characteristics

Statistical Data

LWL÷∇

Sail Area÷Wetted Surface Area

Sail Area÷∇

5.46

2.35

19.10

1/3 Median = 5.00

Mean = 2.25

Mean = 19
2/3
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Original

GZ at 30º = 0.277 m

Spar Data
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Mainmast total length
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Proposed Spars (preliminary calculations only - Do Not Build)

Mainmast

Douglas Fir/Epoxy:  D = 150mm.  Parallel to heel + 1000mm.  Taper to head 0·6.  t = 0·2D.

Moment of Inertia parallel section = 21,629,865 mm^4

Max stress at partner (knockdown – main only set) = 24·379 N/mm^2.  Safety factor = 2·8.  Deflection at CE = 128mm.
Max stress at partner (knockdown – main & mizzen set) = 20·896 N/mm^2.  Safety factor = 3·3.  Deflection at CE = 110mm.
Max stress at partner (knockdown – yankee & mizzen set) = 15·863 N/mm^2.  Safety factor = 4·4.  Deflection at CE = 52mm.

Working max stress at partner (30º – main only set) = 14·039 N/mm^2.  Safety factor = 4·9.  Deflection at CE = 74mm.
Working max stress at partner (30º – main & mizzen set) = 12·034 N/mm^2.  Safety factor = 5·7.  Deflection at CE = 63mm
Working max stress at partner (30º – yankee & mizzen set) = 9·135 N/mm^2.  Safety factor = 7.6  Deflection at CE = 30mm

Approx weight of spar = 43 kg

Approx equivalent Aluminium tube (Grade 6082) would be D = 150mm t = 4mm.  Weight = 51 kg

Mizzen

Dougls Fir/Epoxy: D = 90mm.  Parallel to heel + 1000mm.  Taper to head 0·75.  t = 0·2D.

Moment of Inertia parallel section = 2,803,230.558 mm^4

Max stress at partner (knockdown – mizzen only set) = 112·864 N/mm^2.  Safety factor 0·.611.  Spar breaks.
Max stress at partner (knockdown – main & mizzen set) = 16·123 N/mm^2.  Safety factor = 4.3.  Deflection at CE = 33mm
Max stress at partner (knockdown – yankee & mizzen set) = 39·423 N/mm^2.  Safety factor = 1.8.  Deflection at CE = 154mm

Working max stress at partner (30º – mizzen only set) = 14·039 N/mm^2.  Safety factor = 1·1.  Deflection at CE = 132mm. Spar close to breaking.
Working max stress at partner (30º – main & mizzen set) = 9·285 N/mm^2.  Safety factor = 7·4.  Deflection at CE = 19mm.
Working max stress at partner (30º – yankee & mizzen set) = 22·703 N/mm^2.  Safety factor = 3.0.  Deflection at CE = 46mm.

Approx weight of spar = 9 kg

Approx equivalent Aluminium tube (Grade 6082) would be D = 100mm t = 3mm.  Weight = 10 kg

Yankee
6.520m2


