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Technical Comments
Comment on "Dynamic Equations for

Connected Rigid Bodies"

ROBERT E. ROBERSON*
University of California, San Diego, Calif.

ADYNAMICAL formalism for systems of rigid bodies, with
the needs of digital simulation especially in mind, has re-

cently been given by Sandier.1 The philosophy he outlines is
quite correct, though some elaboration of certain definitions
might be desirable. I wish to comment that there already is a
body of literature on this subject, including Refs. 2-6, and
some of these carry the development further. (I do not
cite the other formalisms of the same general type given in
various unpublished works, i.e., company reports, during the
past decade.) References 5 and 6, in particular, also were
developed with a recognition of digital simulation problems.

I feel that Sandier's concluding remarks about "elastic
bodies" are subject to misinterpretation, since this termi-
nology usually is interpreted to refer to elastic continua to
which his formulation (as well as the others cited here) does
not apply.
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Reply by Author to R. E. Roberson

S. H. SANDLER*
Communication Systems Inc., Falls Church, Va.

1WOULD like to thank Professor Roberson for providing a
list of very worthwhile references on the subject matter of

my note.1 I became aware of some of these in addition to Ref.
2 after submitting the note for final printing.

It was hoped that the discussion about elastic bodies would
not lead to confusion since it was stated ".. .if it can be as-
sumed that the body consists of lumped masses and massless
springs." Modelling of elastic bodies by idealized deformable
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bodies such as massless springs has been very effective in
structural dynamic analysis.

The analyses of Roberson's Refs. 5 and 6 are sufficiently
general for application to certain classes of elastic bodies,
namely those that can be modelled by rigid bodies connected
by massless rotational springs. The discussion of elastic
bodies in Ref. 1 was only intended to indicate that such anal-
yses can be further generalized to include translational springs
between rigid bodies. Unfortunately, the discussion appears
to be inadequate.

A report3 has been written which generalizes the analyses of
Roberson's Refs. 5 and 6 to include idealized deformable
bodies. The equations in the report are also applicable to
bodies connected in a topological mesh configuration. The
previous analyses have been restricted to topological tree con-
figurations.
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Comment on "Jet Compression for
Closed-Cycle Magnetoplasmadynamic

Electrical Power Generation"

GlANFRANCO ANGELING*

Centro Nazionale di Ricerca sulla Tecnologia delta
Propulsione e dei Materiali Relativi,

Milano, Italy
Nomenclature

= cross-sectional flow area, m2

= pzus, Eq. (7), kgf-sec/m3

= specific heat at constant pressure, m2/sec2-°K
= specific enthalpy, m2/sec2

= Mach number
= molecular mass
= mass flow rate, kgf-sec/m
= pressure or partial pressure, kgf/m2

= universal gas constant, m2/sec2-°K
= (R/3TC, specific gas constant, m2/sec2-°K
= absolute temperature, °K
= velocity, m/sec
= quality
= rhz/rhi, ratio of secondary to primary stream mass rate
= heat of vaporization per unit mass, m2/sec2

= density, kgf-sec2/m4

= hi, specific enthalpy of the liquid phase, m2/sec2

= Ahv, heat of vaporization per unit mass, m2/sec2

X(T) = ps, pressure of saturated vapor, kgf/m2

Subscripts
0 = related to stagnation conditions
1,2,3 = primary, secondary, and mixed stream, respectively
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* Research Engineer; also Lecturer on "Impianti Speciali
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