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points. He concludes’: “The appearance ot the Prandtl-Meyer
function in the solution of a three-dimensional flow is believed
to be a new result.” Again this relation was apparently first
derived in Ref. 2 and also by Beckwith® [Eq. (A9), Ref. 3] who
termed the integral of 0 the ““total expansion angle™ by analogy
with the Prandtl-Meyer turning angle in two-dimensional flow.
Sivells® noted this expansion angle in spherical radial flow is one-
half the Prandtl-Meyer expansion angle in two-dimensional flow.

‘Reddall’s' generalization to real gases was first developed and
used by Johnson et al.* Thus, all of Reddall’s “‘new results™
have been recognized and used by fluid mechanicians for many
years. Nevertheless, it is gratifying to see old results derived by
a fresh approach and used in new applications.
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Reply by Author to I. Beckwith

WALTER F. REDDALL III*
The Aerospace Corporation, El Segundo, Calif.

ECKWITH'S informative Comment not only reveals the

prior appearance in the literature of the results derived
independently in the subject Note, but also underscores the risk
involved in surmising publicly that one’s analysis is “new” to a
field that has been as intensively probed as gasdynamics. The
practical application in the earlier work of the exact equations
of the characteristic curves for a spherically-symmetric flow to
the problem of designing axially-symmetric Laval nozzles is
quite interesting. Submergence of the key spherical flow results
amid the discussions of approximate techniques used in general
nozzle design may have tended to obscure them. It does not
seem unreasonable to maintain that the fact that the Prandtl-
Meyer function appears in the exact solution of a nonplanar
flow is not widely known. It is to be hoped that publication
of the subject Note, which presents in unified form the derivation
for both perfect and real gases, and this subsequent Comment
will at least serve to bring more widespread attention to that
fact. As a minor point it may be observed that the expressions
for the curvature of a characteristic and position of the inflection
point presented in the Note do not seem to appear in the
references cited by Beckwith.
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