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RSPU Geometric Method
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A =revolute R B =spherical S  C = prismatic P, universal U

a = OA =ground (20.43 cm) .
b = AB = input crank (4.00 cm) s

iny-z plane
¢ = OC = ground (19.97 cm)
d = BC = variable R
6 = crank angle in y-z plane

Position solution - given 6, find d

Xg =0 yg = bSO z, =a—bCo Xc =C Yo =0
d* = (XB _Xc)z +(yB _y0)2 +(ZB _Zc)2

d? =(-c) +(bS6) +(a—bCoY

d® =c® +b’S’0+a* — 2abCoO + b*C*0 = a* + b* + ¢* — 2abCoO
d=~a%+b’+c’ —2abCo

Velocity solution - given 8, find d
d/dt(d? =a® + b? + c* — 2abCo)
2dd = 2ab6Se

d = abfS6/d

Acceleration solution - given 6, find d
d/dt(dd = ab6so)
dd + d° = abfS + ab6°Co = ab(BS0 + 6°Co)

d = (ab(6s6 + 6°Co)—d?)/d
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Jerk solution - given 8, find d

d/dt(dd + d? = ab(Bs0 + 6°Ce))

dd + dd + 2dd = ab(6S6 + 66CO + 266Co — 6°S6)
dd +3dd = ab((6 — 6° )56 + 366C0)

d = (ab((6 - 6°)s0 + 306C0)—3dd )/ d

Snap solution - given 9 find d

d/dt(dd + 3dd = ab((& — 6° J50 + 366C0))

i+ didi + 3d? + 3 = abl(§ - 36% 56 + (56— 6* oo + 36°Co + 30BCo - 30%656)
i + 4ddi + 37 = abl(® - 6626 50 + (460 + 36 - 6* oo

d = abl(6 - 6626 J50 + (480 + 362 - 6* co ) 4dd - 362 )1



