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The early employment of acoustic ell/ptic lenses ha the low megahertz frequency region h recounted briefly. 

PACS numbera: 43.85. -- e, 43.35.Yb 

It has been suggested recently that nonspherical sur- 
faces in acoustic lenses have been avoided, possibly 
because it had been assumed that such surfaces were 

difficult to construct. • On the contrary, elliptic lens 
systems have been in use since the late 1950's, for 
focusing ultrasonic fields in liquid media, and a 1962 
publication discussed their advantages over spherical 
lenses and presented design features. 2 Herein it was 
shown how the elliptic and spherical surfaces deviate 
and how these deviations affect the useful aperture of 
the particular lens, viz., the elliptic lens allowing for 
a greater aperture since it is not limited by spherical 
aberration. Nonspherical reflection surfaces had been 
considered even earlier as acoustic focusing systems?' a 

It is true that elliptic lenses present construction 
difficulties not experienced with spherical lenses, 
though these could be readily surmounted with machine 
tools and techniques available in the 1950's. For lenses 
fashioned from Plexiglass and Lucite, as welt as for 
metals, and which worked with quartz transducers and 
aqueous propagating media in the low megahertz fre- 
quency region, the following method provided an ac- 
ceptable product. For a particular machine tool, viz., 
lathe or milling machine, the coordinate settings for 
the two feed motions were computed, for the desired 
lens surface contour, and prihted-out in a tabular list- 
ing for every 0.0005 in. of the independent feed motion. 
Thus, the machine ope+ator had only to keep track of 
his cutting schedule, adjusting the feed motions as 
prescribed. The procedure for cutting ceramic ma- 
terials, which were later to be fired, was essentially 
the same though account had to be taken of variations 
in changes, occurring during heat treatment, over the 
diameter of the piece. 

For one application, viz., high intensity ultrasonic 
production of focal lesions, in the low megahertz fre- 
quency region, in mammalian central nervous tissue, 
it occurred that no real need existed for departing from 
the simpler spherical configuration. However, this may 
not be the case for the current higher frequency, wide 
aperalure focused ultrasonic visualization transceivers. 

Though ettiptico-planar ultrasonic lenses have been 
employed successfully and continuously for nearly a 
quarter century, $chlussler's publication is a welcome 
addition to the literature on analysis and design son~ 
siderations of such lens systems (note that the attenua- - 
lion computed therein may be only one-half that ex- 
pected from Lucite •'4' 
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