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Elliptic integral solutions: 
the gist
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Coordinates of the loaded tip of 
a cantilever beam
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Locus of the loaded tip
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Can we solve this problem?

Elastic 
segment 
(beam)
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How about this problem?

Elastic 
segment 
(beam)



Ananthasuresh, IISc,

And this one?

Elastic 
segment 
(beam)

Elastic 
segment 
(beam)
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And this one?

Elastic 
segment 
(beam)

Elastic 
segment 
(beam)
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We can solve them, but… we need 
to find p for each configuration.
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Is there a way out?
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Locus of the tip under 
transverse loads
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Locus of the tip under a variety 
of loads
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“Aha!”moment: 
I see a circle there!
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The circle more clearly visible 
with only transverse loads 
there.
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Who had that “Aha!” moment?
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A profound 
insight

Burns and 
Crossley, 1968

Burns, R. H. and Crossley, 
F. R. E., “Kinetostatic 
Synthesis of Flexible Link 
Mechanisms,” Trans. 
ASME, 68-MECH-36, 1968.
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An excerpt from the Burns-
Crossley paper of 1968
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Kinematic approximation of the 
locus of the loaded tip
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Burns and 
Crossley, 1968

The locus can be 
approximated with 
a circular arc for a 
very large range of 
bending of a 
cantilever.
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Now, can we solve this problem 
for “function generation”?

Elastic 
segment 
(beam)

θ
ψ θ

ψ
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Or this solve this problem for 
“function generation”?

Elastic 
segment 
(beam)

θ
θ

ψ

ψ
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Now, can we solve this problem 
for “function generation”?

Elastic 
segment 
(beam)

θ
ψ θ

ψ
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Now, can we solve this problem 
for “function generation”?

Elastic 
segment 
(beam)

θ
ψ θ

ψ
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An overlay method for “elastic 
mechanisms” [Burns and Crossley]
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Now, can we solve this 
problem?

Elastic 
segment 
(beam)

Force
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Further reading

• Burns, R. H. and Crossley, F. R. E., “Kinetostatic 
Synthesis of Flexible Link Mechanisms,” Trans. ASME, 
68-MECH-36, 1968.

• Burns, R. H. and Crossley, F. R. E., “Structural 
Permuations of Flexible Link Mechanisms,” Trans. 
ASME, 66-MECH-5, 1966.

• Burns, R. H., “The Kinetostatic Synthesis and Analysis of 
Flexible Link Mechanisms,” Dr. Eng. Dissertation, Yale 
Univ., 1964.
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