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January 10, 196 7 

Dear Neal: 

--. Enclosed is a short Progress-Report of our work 
__ to dat~_p_ur_:;;Jl.~r~fto_ ~---- -- - -- ----- J 

VerY ~ruly You;-_s, ______ ] 

, ---------•:,.. 
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I. SU:\J:\·L<\RY OF ACTIVITY FOR THE QUARTER E:>TDD:G 

Dcc~mber 31. 1966 

Contract efforts durin~ this period ha~e been in three areas; literature 

monitoring, a continuation of effor-ts to produce an improved piezoelectric 

gener-ator design. and planning for animal research studies. The results 

of acti;..-ity in these areas are summar-ized separately below. 

Many articles of peripheral relevance to this study have been 

scanned. The sources utilized during this period are largely composed of 

the Biomedical Engineering Journals and publications or NASA and NIH. 

During this quarter----·~- .. -- - \?ecame -a subscriber to the 

servic~s of the -Kn<;>wle~ge Availability_ Systems Center of the University 

of Pittsburgh. The KASC searches STAR and IAA indexes and provides 
- . - --. -. --·-.. - . . \ .• - . 

)with documents-.relevant to our interests. Search~g 

l under several descriptors appropriate- ~o this contract began with 1963 

docum~nts and is npw up to date. Descriptions of recent work of three 

research groups mentioned in our last formal .report are contained in 

Proceedings of the Annual Conference on Engineering in Medicin~ 

Biolcgy. 1966. The report or P. J. Racine and H. L. Massie addres~ed 
the problem of determining the chemical activity present in the Koni~of£­

Reynolds Galvanic Electrode System. Data from severa.l metal t)'Pes in 

in vitro experiments are discussed. oxidation of electrode metal to its ion 

and rc:1uction of free oxygen were suggested as principal reactions. Wen H. 

_ l{o descri'oed a prototype "piezoelectric enel."gy converter Cor electronic 

implants." P~·of·~ssor I'o concurs with ou1' analysis of the charo.cteristi<.:s 

of ceramic bimorphs thot resonant operotion promises higher efficiency. 

His device, which w::1.s not impla.1ted, utilized inertial coupling and the 

proposed energy source was the mechanical energy of heart n-otion. Pending 
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contro:~ry data, the mass and gravity limitations of such coupling discussed 

under Random :vtotion in our previous r~..;port still apply._ His voltage doubler 

rectif]er cir~uit should be useful. The paper by C. C. Enger and !\t. Klain& 
11 A Three Gram Self ~Powered Pace:naker Im?lanted on the Surface of the 

!..eft V~nt1·icle, '' discusses recent work ~n sol·rlng the body fluid leakage 

preble ms o£ the Enger-John H. KeMedy 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 ot thi_s problem. ·In our previous re-
. . .. 

port ~·•e offered some suggestions. apropo~ par':s of this problem, among them 

a striker system which\vas s\mila·~ to the-operation of a. rnusic bo:-c. · The . . 
intend-ed performance characteristic' was for L,put mechanical energy to be . 
captured in the piezoelactric ~lement \vhich would subsequently oscillate 

freely until the en~rgy was all converted into heat {mechanical losses) and 

electricity. Another method of achieving this characteristic has occurred 

to us which has th~ adv~ntage of:requiring no siiding off the end of th.e 
•. 

element thus eliminating a possible \vear point. The essence of this ne'v 

method is to attach a small piece of steel to the piezoelectric element and . 
use a magnet to deform the element. \Vhen th~ magnet's holding force is 

excce:jed, the element is released and allowed to vibrate freely. It appe::~.rs 

that a pack:1ge simibr to those used by Dr. Kennedy but incorporating this 

'technique could be constructed quite simply. .i\s has been previously 

discu:»sed, rcson:1nt operation should provide significantly more electric3l 

output than does "direct'' drive. 
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C. Research Experimentation 

Arrangements have been made wit,. 'l.n experienced animal 

researcher to conduct a few measurements of the source res!.stance and 

power yield characteristics ft'om implant electrode E:V£G signals. 

U. PLANS F'OR THE PEP.lOD JANUARY 1 TEROUGH FEBRtTARY 20. 19S'7 

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

both new data and previous reports will be prepared~ 
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