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I. SUMMARY OF ACTIVITY FOR THE QUARTER ENDING
December 31, 1966

Contract efforts during this period have been in three areas; literature
monitoring, a continuation of efforts to produce an improved piezoelectric
generator design, and planning for animal research studies. The resulls

of activity in these areas are summarizéd separately below,

A, Literature Revie“;

Many articles of peripheral relevance to this study have been
scanned. The sourceé utilized during this period are largely composed of
the Biomedical Engineering Journals and publications of NASA and NIH,
During this quarter T ) ) 1became a subscriber to the
serviczs of the Knowledge Avaxlabmty Systems Center of the University
of P1tt=buzj_g_h~ The KASC searches STAR and IAA indexes and provides
. o ‘]thh documents. relevant to our interests. Searchmd
under several descriptors appropriate to this contract began with 1963
documants and is now up to date, Descriptions of recent work of three

research groups mentioned in our last formal report are contained in

Proceaedings of the Annual Conference on Engineering in Medicine and

Biolcgy, 1966. The reﬁbrt of P.-J. Racine and H. L. Massie addres§ed

the problem of determining the chemical activity present in the Koni%off-
Reynolds Galvanic Electrode System.‘ Data from several metal types in

in vitro experiments are discussed, oxidation of electrode metal to its ion
and reduction of free oxygen were suggested as principal reactions, Wen H.
Ko described a prototype "piezoelectric energy converter for electronic

" Prof2szor Ko concurs with our analysis of the characteristics

implants.
of ceramic bimorphs that resonant operation promises higher efficiency.

His device, which was not iinplanted, utilized fnertial coupling and the

Qropos'ed energy source was the mechanical enargy of heart motion, Pending
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contrary data, the mass and gravity limitations of such coupling discussed

under Random Motion in our previous ruport still apply. His voltage doubler
rectifier circuit should be useful, The paper by .C. Enger and M. Klaf.n,
"A Three Gram Self-Powered Pacemaker Implanzed or. the Su‘rface of the
Left Ventricle, " discusses recent work on solving the body fluid leakage

problems of the Eager-John H. Kennedy device,

B. Piezoelectric Generator Design

The main problem to be overcome by a successful generator
design is coupling the available form of host mechanical energy into the
piezoelectric element, Fluid seals, overall efficiency, breakage, size
and weight are some of the aspects of this problem. "In our previous re- )
port we offered some sugg-estions. apropo-‘s.i:ar:s of this problem, among them
a striker system \\;hich"\vas simila‘r:l to tﬁe—'operation of a rnusic box.” The
intended performance characteristic was for input mechanical energy to be
captured in the piezoelzctric element :u'.'hich weuld s{lbsequently oscillate
freely until the energy was all converted into heat (mechanieal losses) and
electricity. Anothér method of échieving: this characteristic has cccurred
to us which has the; adva;ntage off’requiring no siiding off the end of the
element thus elimi}iating a possii:le wear point. The essence of this new
method is to attach a small piece of steel to the piezoelectric element and
use a magnet to deform the element, When th2 magnet's };olding force is
exceeded, the element is released and allowed to vibrate freely. It appears
that a package similar to those used by Dr, Kennedy but incorporating this
‘technique could be constructed quite simply. As has been previously
discussed, resonant oPerati:on should provide significantly more electrical

output than does "direct” drive,
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C. Research Experimentation

Arrangements have been made wit> an experienced animal
researcher to conduct a few measurements of the source res’stance and

power yleld charactaristics from implant electrode ENMG signals,

iI. PLANS FOR THE PERIOD JANUARY 1 TEROUGH FEBRUARY 28, 1267

Work in the three above areas will ¢ontinue and a final report summarizing

both new data and previous repofts will be prepzared.
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