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Kinematic approximation of the
locus of the loaded tip of a
cantilever beam
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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?
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How about this problem?
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And this one?
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And this one?
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We can solve them, but... we need
to find p for each configuration.
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[s 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 load
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“Aha!” moment:

I see a circle there!
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The circle more clearly visible
with only transverse loads
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Who had that ”Ahg!” moment?

68-MECH-36

publication

The Society shall not be responsible for state
ments or apinions advanced in papers or in dis
cussion at meetings of the Society or of i
Divisions or Sections, or printed in jts publications

Discussion is printed only if the paper is publishec
in an ASME journal or Proceedings.

Released for general publication upon presentation

copfl

Kinetostatic Synthesis of Flexible Link
Mechanisms'’

R. H. BURNS

Bausch & Lomb,
Rochester, N. Y.
Assoc. Mem. ASME.

]
F. R. E. CROSSLEY

Georgia Institute of Technology,
Atlanta, Ga. Mem. ASME.

Ananthasuresh, 11Sc,



A profound
insight

Burns and \
Crossley, 1968 ‘ \
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An excerpt from the Burns-
Crossley paper of 1968

There is no literature recording any previ-
ous work toward this problem of synthesis. Sieker
. 2). however, has discussed the design of mech=-
anisms which contain flat springs. Meyer zur
Capellen (3), Parkus (4), and others have studied
the lateral bending vibrations which occur 1n tung;
:,uomoetins rod of a slider-crank or coupler of
ur: ‘m nmbgn (5) h‘s Wi “ - e
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Kinematic approximation of the
locus of the loaded tip
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Now, can we solve this problem
for “function generation”?

Elastic /g
segment %

(beam)

7020702000000/ 00

Ananthasures h, lISc,



Or this solve this problem for
“function generation”?
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Now, can we solve this problem
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Now, can we solve this problem
for “function generation”?
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An overlay method for “elastic
mechanisms” [Burns and Crossley]
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Now, can we solve this
problem?
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segment
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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.

Ananthasuresh, 11Sc,



	Kinematic approximation of the locus of the loaded tip of a cantilever beam
	Elliptic integral solutions: �the gist
	Coordinates of the loaded tip of a cantilever beam
	Locus of the loaded tip
	Can we solve this problem?
	How about this problem?
	And this one?
	And this one?
	We can solve them, but… we need to find p for each configuration.
	Is there a way out?
	Locus of the tip under transverse loads
	Locus of the tip under a variety of loads
	“Aha!”moment: �I see a circle there!
	The circle more clearly visible with only transverse loads there.
	Who had that “Aha!” moment?
	A profound �insight
	An excerpt from the Burns-Crossley paper of 1968
	Kinematic approximation of the locus of the loaded tip
	Now, can we solve this problem for “function generation”?
	Or this solve this problem for “function generation”?
	Now, can we solve this problem for “function generation”?
	Now, can we solve this problem for “function generation”?
	An overlay method for “elastic mechanisms” [Burns and Crossley]
	Now, can we solve this problem?
	Further reading

