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C O N T l , l  N T S

I lerr ln3 hcld on Juno I l .  1070-
Blatemrnt of-

I

l l r d r i ch ,  A lhc r t  1 , . ,  A rn to r  nvn lun to r ,  O l f i ce  c f  I . r r e r c r - l t r t n t r r t
l nvnn t l on ! ,  NA t l onn l  I h r r r i u  o t  f { r n r r r t r r , t r ,  l ) c l , n i i r r r c r r r  t t
( ,ornmcrco, _ _ 26l l irrch, t)r. ttohcrr 1,., ,t",iit"i*-i,ti"mriiri t"i l"i-r",r^i, i i,:"tr,".i,,ir.
i | ' i l  Arlvrncrd I ir trSy Syrtenrr, l lnrrgy ttenrnrrh rnrf 

' l rr .vel, ,Prrreni

- Ad||r inlslr^l . lon J0laweu, ,  r ; . \ , rxr  p . ,  ch i . f ;  o i ; ; ' , , r ' i : i , , . , *v_ l t " i^ r , . , r  t , , ,un i i , , , , . r
. , N r t i  t ' k l  l l ' r r c r u  o a  S t n n _ d r i ( l i ,  I t . , t , ^ r t t | r e , , t  o t  ( , , t | r  r r c .  _ -  z a

.  r r t?r ,  Jrrsfpt t  u. ,  t , tncoln,  Mn !  2
r ,4 i t4rs,  ct t r t .  rcnt  ,  c tc. ,  rut , ln iuer l  fo.  ure roc, ! rd l )v

I l l r r c h ,  I  r r .  l t , , l t r . r t  1 , . ,  A r ! i r r a n t  A ( } D l o i A r r h r 0 r  { r , r  s l , t r r r .  (  t ( 1 , t t r r r h r l .
r r r d  A r l v a n c r r l  F : r p r 8 y  S y ! t + m r ,  I ' l n r . r g v  t t n , . n r c h  n r r r l ' l r l t c t , , r , n r t n I
A ( l l n l n r c ( r r l r ' n  I n v e | | t i o l i  r . c o r n n , , , h d . d  t , , r  l . ; l t l r A  c , . I c t , l , . r ' l t i , , t l
l ) y  t | r .  ( l l l i c c  ' , 1  I i ' r i * v - t t e t n t r d  I n r . c n t i u n { ,  N n t r , , r n t  l t r r r r l r r  , , i

_ -  i r t ^ n , t n r , t s  J l _ J 2Ycr.r, J,,eeph O., Lincoln, Mi*, i.r"pii ia-,t^t."i., i t _ .. -" . r1_2J
Q l ( ,



' t4r  I 'u t  rq.or t t 'g  . t ' .  l tn l t i t  r ta^tc '  . r r  oal ,n t |so n. thrn.  o l  a l r '
, o r t l  t t '  a i  u t l t p r . n t l e n e c  o l t t i t t r t  w h i e h  w 6  l o  [ , t L  t r r $ e l r t l y  l | t r v o

,,::.:.1.,,T :.1 
(xrr do,,. l(,crc. ot oil Inn [orcign sorrrr.oo. , l ' lro i irrprrcl_

Uo l |s  Ut t .D  lo r  rv l  t lavcr  r l i s r :over icg  ca | l  l )e  n rode r ro  ox t re t | t r l y
stglit i .nrr t.

( ) r r r  l i n t  w i t r r r .ss  t l r i s  r r ton t i l rg  i8  l r t r .  JoseJr l r  (J .  \ ' n tc r ,  w l ro  u  a
1 , l t r . i . i ' t  f r r r r r r . l . i r r r . r r l r r ,  I \ luss .  I l i . '  l r r rs  l r i r  , , r " , ,  i , , , , , , , , t1 i i ,g ' i i r ' ,u .  i tu  t ,u . ,
l ra t l  n  ( l t5 l  t t r Iu ts l l ( r l  e r r r r . r - r .  t t t  s l rooe l ) l t f  S ics ,  sc11sot .  o  ( l  r ln tn  r :o l l0c t . ro r r
s l  s t r r r \ ,  u t l r t t r  l  , l cs rgr r  o f  p0scr  s .vb tc | | t r  n r r r l  s ln t r . t i r  n l  r r rc t . l rn r r i cs
l t o  t r L i  s l t t , D | | ( t ' r l  o n  i n v r n l i { , u  t o  t l r c  O l l i c n  r , f  l i r r r . r u v _ l t c l l t c r l
I t rvnr r t io r r . {  r r r r t l r . r  t l re  Nat i r r r ra l  I l r r rcau  o f  S t t r r r ln r r l s' l ' l r r t  

o f l ie t r  cor r r luc l .cd  t r  sc r ie$  o f  evuhra l io r rs  rnd  i l s t  f ,  few r l rvs
lgo  recor r r rncn t l t ' r l  t l r i s  i r ryc r r t ion  f t r r  ( iovonr rnr :n t  i r r l r ; t , , r t  I r1 .  t l , t
l ) r rc ry . r '  I t cscarc l r  . r r r l  l )evc l .p r r re r r !  A , l , , , i i , i r t ; ; i . i . , ; ; ' ( l j i t l ;A j .  

"

l I  o  r . - l r l  o l ro  l rcur  f1e111 [ r r r t ) r  r r f  t l r , , s r .  Dgcr r r . io , r  t l r i ,  | | l o t . I | l | | ( .
I , l r .  ) ' ,a lo r ,  w$ we lc . r re  1 . ru ,  u1r ;u .u ,ou l^  i ^ . t , r . "  i i , , .  * , r f , , .u f iuu i t t , " , .
r r  o  rv | | l  adn | |  t s l r : r  l l r r . r ro lh  r t .  o r r  ap l l ropr io te  t i r r r r r .  l i  i u  o r r r  c r rs t r j | l r

to  ( lo  6 t ) *& | | r l  no  t  o r0  t l ru .n  L l ta t .
.  

\ \ / i l ,h  th t t , . t l ro  l to , , r  i s  yor rn i  a r r r l  wo wou ld  l i ko  t r r  hecr  ths  t lo t0 , i l s
ornr r [  - l  o  t  t , l r . r r  nD( l  t l - \  l , rus l ) ( ,c ts .

sTlTEIi{E}tT 0F JosEuI c. yATEn, LINC0LI{, }tAss.
l \ t r . .  Y , r re  n  ' l ' l r r r r rk  

. r . r r r r ,  I \ t r .  {  lha i rmur r .

_  I  
r r rs l t  to  e r l r r ' i r  tn )  npPrec i r t io l t  f r r r  thc  opDor t rn i ty  [o  e ivo  th is

s l l len ten l ,  o  t r t r  thvpn l rnn  l l r  c ( l t t vc r t  h r .u t  o i  .o ln r  e r iCrgV, l i rcCt ly
itrto-r useftrl folrr of eloctric oncrgy.

.l1t l l":,: ' l l l t , l  
lroro rnrlny r,ro_v i iry in sorrr. wc5,s frorrr rny prepared

l : i31 l l : l l l  
. l , t  I .wr \h . to  requosr  t le rmi | ,q i ( , r r  ro  n l io  l ravo  r , , !  p "e1 ,orn , r

s ta l6 l  on t  s | | l , rn t l t , .d  | r r  l l re  rccor r l

,  
l r l r .  I l y l l .  IV i t l ro r r t  o l , j cc t io r r ,  yor r r  e l r l , i re  p ropnrcd  n ta t rn rer r t  w i l l

l ) o  l | l c l l l L l c  l | |  L l t c  t  a { : r , r r l

{Soo u.  l : l . l
- Mr. Y.rr.r:n. In this ritatornont I will l irst doscrihe lho tochnicalfortrrres oI t.lro invr.ntion, arrd tlrorr I will tl iscrrss 

"u,uo 
ui ti,u i,j iprr"o_

t ions of  I . l ro  invetr t ior r
l , ' o r  t l ro  l ) r to t r t  tpp l i r  n t ion  on  Ih is  i r rvcn t io r r ,  a l l  3 t  c ls i rns  have bcer r

lccop le ( l  rn r l  t l r ' )  ln r . r l  g r { l t i l g  o f  tho  pn l ,c r r t  i s  l ro i r rg  J r roccsscd on  re
l l lg l t  

I lnor r l ) '  l [ r s l \  I ' r . l t l g .  g ru | l t€ r l_ t r )  sor | le  r . r ro rK l ,_ r .e l t r t , , , l  i r rv r . r r t ron ,
r r r to t ( , t t t : r ' l | i \  l t i  l l l c .c l l c  t I  t r r r l  q r t r f t r r r r r l r t r "o  o l  l , l r i s  i r rvcn t ion ,  i t  i s

l lsclul t-o, (lts(:Isc lrnelly, l, lro generol n|!l,rrre of l luclrrrt ion voltago,
rntortnuctr os ro bo 0f l lrctrarion rolr 

16r ".,". l,urig_tt4iS-iq!:$t i i ,,r.
As  a  l l r r . l i r r r i r rn r l  cur i i r t - i ' i i t -m u l . {  r l i . .u i \ ton ,  r t  t J  E tso  , , " , ,1 , ; i t i i ;

n r l lo  I l r r l ,  i r r l r r r r r r r ' l t  \  t l ro  r l l \ cuLs i . l t  u l  t l r rc t r ra t i r r r r  vo l tugc  dcner r , l s  o r r
l l te r r tu l  n ro t i , ' r r  o f  r . l t , r . t ronr ,  iL  rs  r recersury  to  l rnv r .  t  l ren t  i r rD , , i  r , , , , r " , .

I  l r t r  r 'n r  l , l  r r r r t  k i r r , l  o f  l reu t  so t t r .cc ,  I r r t  t l re  r r ros t - in ruor t r r r r .
*o t r rce ,  l r l , J t r ,  i s  s r ' l r l  r ' r r r . rgy ; r r r l  [o r  t l ro  fo l low i r rg  r l i s r : r rss i , r r i  i t  w i l l
I ' r ,  nr r r r t r r i . , l  r l r r [  * l r . r  su lnr  i i rnrgy is  t l re  i rcr t  

"u , r . .J  
*  * i , t , , f  i , " i i , " , , , , ,

sfrl}iif"-t'td 
i' pl rr "r" I i n ilrtrt rr.l r:"tr t " g :"j!IiIIEIE@,Irurll'{r-FUnil,f *.-:-.-

.  I  l r r ,  r t r : y l r ' f l  r , l  l l l , ,  | | t von ta ( l t t  { i r s t  c , Jnvu rLs  { l r c  I l r c l r r t r l  ( x t e rgy  t o
r ' l r : c t l i r :  vo l t ngo . l l u (  t ( r 4 l i o l , ,  w l r i ch  i n  t r t r r r  u r c  r c l r r yc r l  t r : r o \ s  r r  [ l r i ; n l r l
l rn r r ie r . lo  s r i i r r l l  r , . r . t i l l , i r rg  r i rc r r i t s  | l r  l , rodr rco  iv i t l ,  I ig l r  c l l i r : i cucy
l l \ e l r t l  r l t l r c l  c u t  r r , n t  u l t l l r u I  l , u w O I



' I ' h c  r r r r r a  r l ov i r : a  i r  r t xo  e t r t n . r . o  p r r r r p  w l r t r  l r i I l r  o t t i r  i ( , r .  ,  l r c r t  l r o r r :r  krw l . r . r r r I r : r r r r r ro r , .1 . ( i , , r  t / ,  o  l r i6h t r r r i rp t ra l r r r , l  i " f ,_ , .  ; i , t ln ' ,1 , , " , "u 
utu r r x  t l l ve | |  u | |  t r  c . , | | t l , t tw \ l . r ] l . r r  l i r s t  l ayc r  l ) l  | | r i r : r r x i r c r r i t  t r l r , r l r r l  n  i t tw t t t c t t  t r . o l r ' r l  r r , h t \ t r , t s  | | r  r l i r x l cu  c r r r t v r , r t  L l r r , f l t t t r l  c | | r . r gy  i r r t o  cL , c t r i cv . l taqr . , l l r r t r ru t i . r rs , r r : . r r t i r r r roussecor rd loy , , r 'o i r r i i r : in i i r " , , i i , , ,u , t , , l " "

l r  rv l rc r t  ch l tu . r lo r r  r l l c t l i c r r l l y  cor tp lo  tho  vo l lugr .  l l r r r : tua t i r ,os  ncros$t r  v t l i .uunr  t l rc r r r ru l  l r t r r i r r  u , r r r l ,  r . .o r t t iguoru  L , i  r . t , " -  _o" .u . i '  Ioy" . ,  .l ,h i rr l  lnyer. f  r r i ,  rx:rr . r r t ,  , i , " , t , , t1,  i , i ' *1, ; , , i i -  
" i i " , , "? '" i*  " , , ) i fcr l  

r l i . t loirr orch nrulrrlo (xrnvorLe [ho 
"to"rri" ,uilulu 

'i,i"i,iJo*'i. 
u,."",crrrrorr{, oloctric powcr.

__1'he.phyei r "n l  
- l l rq is  

for . t l r is  i r rvcr t ion is  tho srr rpr is ing rnrounC o[powor ttr ot rr ovnilolrlo if tlre fl.rrctrratir.rrr errergy of l,,ln ru,l' l l, i-ir,,,,, 
"nnl ro e l l ic ic t r l l l  -corrver t r r l  t .  r rscfu l . r l i r , , . t  curr" r l i  1u,*" . . ; i , i , i r i i , , " tunt i r r , ,

-  r , r rcrg.y  i r r  i ts  f * r r r i l r r  f ' r r r r  is  corrs i ( ler r , l  r  ba, i  t l , i ' r rg ,  
"_ 

i i  i "  i f , "  
" " "*u 

. r'  nr r rp l i l ic r  r ro iso t l r r r .  l i r r r i ts  t l ro  rensi t iv i t l  
" t  

^ t t l l t i * t i r l i i "  
' r r r r l r l i l iers ,

inc lur l i r rg . rur l io  r r r r l  ' l  V rcceivers.

a.itl,l i '[Tj"T,'r 
tlro.nturo of this fluctusliou energv, tho foll.wing

lWi t  nose d i*p l r ryr  r l  iacram. l
.lt ' lr. Y,rrrrr.-' l lris is'sirnilar to o- nrotlel [or 0. eoli(l strto diorls inwhich yorr huye olor:trons rorrorutorl, ," 

"1,u",, 
i,,"ii, i_ .i.r'ri i,,g, lry 

"por t i t ion-  l r r  n ,1 i , , ,k . ,  yorr  cor , r , , lu .  t l ,or ,  n  poi " , , ; i  ; ; i i .  " ' ' " " '

_  , l  
t l !  o toc. t r r r r r r  ur r .  r r rov ing n l roul ,  r luo tu t l l . r r r r l l  er rergy nnd r ro

i : 'J l i ' j l : *  
* ' , ' ,  t t ro  wrr t ts  urr r t  wi r t r , , te t r  o t t rcr ;  ur r r l  wrrh r l iJPorr :nr i r l

Ocr .ar ionul l l  in  t l r l i r  co l l is ions,  orro of  [ l rc tn gni r rs  r , r rcrg; . to  cnrsntho.burr i r . r . .  On t l r r .  rvorrgc,  r is  wi l l  occur  wi t l r  er ; r rn l  f r i i l r ren"y rnbolh ( l i roct ionr  ju , t  ur  wl i r , r r  ynu u.u ro" i iug * - | "uJ," f , , ,u ,L" , " , , , f  Lu i f "ot :cr r r  wi t l r  cr t t r r l  f r ' r . r r  r r r :n , . r .
l luL a! .nr ry- i r rs t t r r t ;  i t  r . ; l  l )o  oxpsctod t l r rL  lhorc wi l t  bo au urrcrgual

iil ' j:?ii","", 
hr!vc rrrossul irr orro dirocrirrrr ts r:orrr;rurctl t,, r,i i i ,ipp,oiru

' l ' l r is  chnngc i r r  [ l ro  nrr r r rbcr  o l  e lcc l rons on coch s i r lc  o l  t l ro  pur t i t ioncret t t ,s  or  i r rs tnrr lunnorrs.  vot  tago r l i l lc rorec 
"" r , r r ,  

i l , "  ur , t i , l , l , ,
,t*l l l l l i l l l ' i i , l l l i ; i l l : l i ' j l , j :t rrrtcrurr.:,rrr , ',,crHv rl,,,r it. '  utrs rrorrr rrro

"rji?i:lff,,llll:lil:jlll;,.:i;fir 
occurr for rr:sisrors us wcl us orrrr.r

illri:ixriliri; r'llii'irffi rffi ;'r;|lr,ljii" jlill#:rr:;
*:ilixil*lfiJi'ill"i',i:'"[l?lTii \'i.,Jill'ii,:;","'ilir;';i,*ill
;i:i:: l:li].,i:iliiil,J'1,-- i;;;:i'ilil il"ll":l':iillll';;,"lilli;:, 'lll",i"it'iri
#ii+tilul,|']n l-r -wr.*:#ifitffiHjr'H'rt"ri !-!:-riu rLur:i:ffi i!il1.11

r$r;liJJ!!.j-t-
n l  l  l  l , ( , r  L tn  l ,  u t t r l  l r t r r r l r -rrr ' rr t ,r l  rrr ' r ' ,  I  r , f  r trr,  r tr ir  trrrrrr, ,rr , . , ,"rgy ;; l i , ; ; ; , ; i ' ; l ' ; : i ; ; i i i l i ; ; , ; l l i l , i ;

t \  t l r t r t  r t  i s  i r r l r | r r . r r r l , , r r l  , , f  t l r o  s i z , r ' i r r r , l  r r r r r r r l , r . r  
" f  

,  ,  f  ,  .  ,  .  i  ,  ,  ,  ,  ,  ,  
,  
,  ,  ,  t f , .( : 0 | l t  | ) r ) t | ( ' l | 1 , .



. ' t ' h . '  r . " 16  r l oe i ' : .  i r  r l x r r  r b t c . r l  l r r r r p  w l t _h  t r i r l r  o  i r  i o r .  y  t r a r t  l r o r r ;r  hrw h. r r l , r . r , , t  r r r '  r r . l { . ,u  r . r ,  n  l , r6L t . r i ,yr " r i i r i r , l  r , f i r , .  i i . f i "  , i " " , , . "  r ir r  H  | | t veh t_ t ( '  t r  ( . . I t | l ,  t { . ( 1 . ( , t . t l  l i r s t  l t 1 r . r  o l  l r r i r : r o r i r c | | t t  r r r , r , lU lo r  tw I | ! -  t l r . I t r , ( l  r t . s t r l r , r s  r r r  r l t o ( l eu  c { ) | | v r , t t  t l r r . r r  6 l  1 .1 r , , , * ,  i t r t { ,  c l | l c t r tCv ' l la6c, l l r rc t r rot i , r rs ,  r r . . r r t i r r r rous s€.o, , , f  
- f  

"y , .a . i , , , i , : .n i i r " , , i l , , ,u , ru ln,t t t  rv l t t r : l r  cnpuci tor r i  t l , . r ' ( r ' icn l ly  corr I lo  l l to  vo l t tgc l l r rc tuat ior , "  o" . , roo

lr,rli'ill,'ll,iliil',lll,,ll:lll;l;,Jiilll*l'*t";il,l,,i,l",,ti:ll,;iiill,i
r r r  oac | l  t | | o ( l t r t o  ( o I vo rL l  l l t o  c l ec t r i o  vo l t t | go  f l r r c  l , r t  n  t , i ong  t , o  d i r cc !ourr0l l l  oloctr io tx,w(!f .

_- ' l 'ho.phls ica l  
' l r r r ,s is  

for . l ,h is  i r rvcr t ior r  i r  t l ro  sr r rpr is ing o,nrour t  o f
ll3:iii.llillri:.i;lJflfl.,i'l,lL:,11:'l'1,'r iotr ettcrgv .'r r"rn r "J.!ruiii,,',,s rnn

" wt',f$rirl trffi ;nltiitll:iii#rl:,-r,i'lxir;;i
tnc lu r l i r rg .  ru r l io  a r r r l  ' l 'V  

rcce iverc .

,r.JJir1tfr"T,r',fil,ru. 
Llro rrst'uro of this fluc[unlion onergy, tho f'll.wing

lWi t  ross  r l i sp loyc  r l iacmm. l
.I{r. Y,rrr:rr. ' l  lr is is"sirrri l ir to a. nrodel ftrr e eoli(l stato diode inwhich yrlrr hrrvs olor:l,rons sotrr

1,"rili,i^. i,,'i,ri,^i;;;;:';;,""1fi11il1, :":l;:,iilif lli:" 
trruwi^g, rrv a

I  nc  o toc l r . l ns  x t r .  t t r r v i ns  t l bou t  r l t r o  t u  t l r r l r r r t t l  e t r o rg l .  r nd  l r o

i . r 'J l l l l *  
* , r"  r t ro wnlts urr , i  wirh cnch orhor;  nrr l  wi th r l lJ  l , , r tcnr iel

, r  
Oc .ar ionu l l v  in  t l ro i r  r ' l l i s ions ,  o r ro  o f  [hc rn  gn i r rq  r .nnrg1 ,  1 r r  s1e5n

l .1 l : ,uT" "1 .  Or r  l t r r r  uvor tge ,  r l r i s  w i l l  occur  w i r f r  o , l r ra l  f r? i ; r r ,

fjll,,I:tirJil.l,;:,ll"lFi you uru rosoirrg n ",,,,,, t,"o,r"'o,ili' lui'rl
l l u I  a t  rny  i r r " t l r r t ,  iL , .u - , r  l , c.,-,rt".ir,.i ri,J"l'l:I;*IJriil:;:,iili::"ii:l,lliti,:l;;:;ll',ll.ll,l,li;*li

","';1;: fi^lfliJl,:'iill','Ji'ijl":J""fh,J;:l]l,i:llllii,; 
".1,1,'jl,lii."',",,,,,l.liliiil'ij.1,ll:r.,ililll*,j:r f',, ,u"i,"'i ,.,'i'c; ir'^i J.li,lil'i11,,,, rr,"

,,,;liliilli,,ll:i;ii'ilj;ll,.lll;lfl occurs for rosisrors us ,vcil rus ,rrr,cr
.  

' l ' l ro  l l r rcLr rn r i r r r r  , ' r r , . rgy  t l rn t  ox is ts . l t  I l ro  i r rp r r t  o f  o  ru r l io  rcc r rvor'i,ililll" Ji;';;l'l'.-;;i ;;l; iil::l ;;,'l1ru;;':;l;iili;;iil,"f, g iilt r ls ,  lowors l l r r .  vr . l ,x i t .y  , , f  rho cL,r . t i t , r rs  *  t t ,ur  i i , , . i  , l i , , i ; i  
'g"uuru 

r  o[ j , t t r t l c l t  l l u r ' t  I r r t  t , , r r  v , i l t ug , ,

,i"l'J,,fll,llill,lil,J,f; 'il:;,l"li::i ii.ll":lnllllli!;,"1:lllil:,,lli.,l',i,".lili

ffii*,#
illilli' iiii'J,lil;lli;,il:lli''li'iill,,:',:*,-l,,il',lJlil,i,l.l,;i,i'li:ji,liiil'ill l'lllc {J | | | l x r | l r ' t | t .



' l 'hir nta^'. SlnL lty uttLing aho contp.rnona rnrtltcr, t lro Itoi/rrr
rttt l t 'rt p?r rttttL v,tlurrc ol l lrc col't l tr>r\. 'r l ir irrl.ronrcrl. ' l ' lro uvnilrbln
, lu t t rx t i . , l  e1( t rKy  ln . r  ( :o1r lx1 ton l ,  i s  B1t8 l l ,  os  i t  i l  l t r l y  g (  t l16  r l r r l c r  r r l
r  l ! r la r ( )wr t t .

l l uwr .ver ,  t l r r . r r ,  i r  n  l t ruo  t lo tcn t i r l  t lo tver  r , t r t . l r t t  t to r  tu t i t  \ .o lu r r t t
f ' r  r 1 1 1 a l l  , . r r l ) , , n r ' u t \ .  A s  a r r ' o r r r r u p l e ,  i f  t l r o  e i r , , i i t  s i z o  i s  r r . r l r r c e , l  t o
.o t ts ts t  r l I  I  r r r i l l i o r r  f roe  e lcc t . ro t rs ,  t l to  to t r l  l towcr .  o l t l . l ) r r l ,  f ro r r r  I l r t
c i ro r r iG t l ro t ,  r :o r r l r l  bo  fa l r r i c r tc , l  f ro rn  I  r : r r l r i c  re r r t in rcn l .c r  o l  t l re
I | |o l t l  wor l ( l  bo  l , (X) l )  b i l l i o r r  wa l . ts .  Ot ro  cub ic  cent i r r rc tc r  i s  o  , . , ,1
s r r r r l l  v l r lu  r  c .

l r l r .  I l . ra r ,  Wor r l r l  y r ru  k in r l l y  ropoat ,  t l ra t  aga i r r?
I  n r r r  l rnv i r rg  l ro r r l r l c  fo l low i r rg  son l r  o [  vour  sc icn t i f i c  wor r ls  onr l

l r  I ' c l r .
(Lrrrld yorr ;rlenso rc;x.lt, thst ls-lrl, poil l  you j lsl, ntr(l{!?
Nt r .  1 'a rur .  l - r . s .' l ' lro r: ircrrit siz6 of tr rcsistor, for oxstnplo-if you rnoko a srnsllor

re l t t s l , t r ,  yo | |  l rovo  t to l  r l cc rorso , l  tho  l luc l , r r r t io l |  powoL thu t  cornos  f ro r r r
i l , -  \ ' o r r  cnr r  cor r l in r r r r  lo  l toko  i l ,  r lon ' r r  to  r l r r ros l ,  o r re  o lec [ r 'un  in  s ize .
ar r r l  you  s t . i l l  l rnvo  t .h t t  sur r ro  f l r rc t r ra l . ion  cncrgy  t l ra t  i s  cnpnb lo  r r i
cor r ing  ou l  o [  |  l ro  ros is to r' l ' l r i s  rvorks  ver ' . y '  .wo l l  w i th  ge t , t i r rg  I  Iu rge  ; ,owor  ou lpu t  l , coouso,
c \  y r )u  n r rko .your  ( f l t c  t l  s lzo  a l | t t l l o r  Vou gc l ,  L lU.  s tu | |o  l x rwot  o  l l )u l .
f ro rn  cac l r  c i rc r r i l  ros is to r ' ;  t io ,  t l re ro fo rc ,  -yor r  hnvo in , . rcos , rd  yoru .
J rower  Per  r r r r  l t  v r ) lu  t t |o .' l ' l r l t  

i s  n  f r rn r l r r r r r , t r r l r l  rspor : t .  o f  l luc l , r ru t io r r  e l lec ts .  I f  yor r  l r rvo  o
I t rgo  nr tnbor  o f  r r ro locr r los ,  t l r t r  l ren :e l t ^go  o l  l luc t , l tn l ion  in  ; i ressur r : , rn ,
In t ' s  s ry ,  o  wt l l  w i l l  l ro  L r *s  ih rn  i f  yor r  had o  s r ru l l  v r , l r r r r ro  l recur r *o  t , t re re
r ro  fowor  r tonrs  l r i t t ing  r rp  Rgn insc  t l ro t  wr l l . ' l ' ho  s rnro  is  t ruo  w i t  h  l ,ho
0 l c c L r o I  l t ) ( , t r  ' | t ,

' l ' lr is oxnnrplc. is giverr to show that rnnteriql costs cin be nogligitrlo
rs  l .he  c i rcu i l  s izo  i r  ru r l r rcor l .  ' l h is  p r . r to r r t in l  l x rwur  o r r tp r r t  rc "qr r r l cs ,
o f  co t r rs r ' . ,  u  tx , tv r ' r  t r l ) { l  s r r r 'h , rs  f ro r r r  s r , ld r  r ' ; to rgy  o f  r t t  loas t  l , l l 0 ( l
bil l ion rrrl- ls.

Wc nro  r ro t ,  t r r l k r r rg  r l r r r r r t .  g r . r re rn t ing  any
l r rvo  to  I r , r , l r rce  l l r t .  l | r ' n r . r  I ro t r r  I l ro  o r r l s i r lo
is  t l r c  rv ly  t l rn l  i t .  i s  cor rvcr t l r l  f ro r r r  ( l re r r ln l

;x ,wr r r  i t r  (  l r i s  sys tenr . ' l ' hoy
l l r r t  t l ro  l l r r r - t r r t t iu r r  c r re lg t
o r re rgy  i r r to  c lc r : t l i r :  vo l t lgo

l luc t . r ru  l . io t rs .
( ) [  c r r r r rso ,  lh is  $ lso  i l l r rs l r r r les  t l to

r r r i t r i r l r l  i l  l l r i s  rys lc r r r  t$  cor r l )&re( l
t l r ink  o [ .

nrltcriul r:orrstrl irrLs as being so
lo  f iny  o t l rc r  sys ter r r  yor r  cor r l r l

' l ' o  
r r :a l i zo  l l r i s  1u- r to t r l in l  t l so  re r ; r r i res  { ,he  ub i l i t y  to  fa l r r i ca to  c i rcu i l s

o f  t l r cso  s r r rn l l  r l i r r rc r rs io r rs .  , r \ s  I t ro [essor  l , ' oynr l rn ,  t l r c  No l rc l  luuro t lo
i r r  I l r ys ics ,  s tn tc r l  i r r  n r r  n r ' l i r lo  t l r t l y  t i t le r l  " ' l ' l r c rc 's  l ' l r . r r t -y  o f  I toor l  l t
t l ro  l lo t to r l , "  t l r r l l  i s  r r , r  [o reseen l r le  l i r r r i t , r t io r r  in  t l r i s  r l i ro r : t io r r  us  r ro
i r rcseos  t l ro  r lev r : loqr r r ro r r t  o f  p r r : r : i so  c i rc r r i t  s iz r ,o f  r  few t to rns  i r t  w i r l t l r
t t r r l  w i t l r  !ho  t r r le ru r rco  r r r r  r l in ro t rs io t r  s izo  lx : i r rg  t l ru t  o f  r r  s i r rg lo  r to r r r i c
I ty  o r .

A lso ,  n -s  wo r l l  k ro rv  l ro t r r  l l re  rnp i r l l y  oxpnr r l i r rg  l ie l r l  o f  rn ic ro r : l c , ' -
t ron ics ,  t l ro  t l r t ru la r : tu r i t rg  oosLs  t re  rup i r l l y  r l r l l cus i r rg  os  is  cur rc t r t l y
be i t rg  r le r r r r rns t ru le t l  fo r  L l r r .  p r r :ko t  c r r l c r r lu to rs .' l ' l ro  

l r r r r l x rso  o l  l l r c  i r rvor i t io r r  i s  to  g ivo  tho  r l cs ig r r  o f  o  r : i r cu i t  th r t
w i l l  o r r r l r lu  t l ro  o l l i r  i r : r r t  cor r le rs ion  o I  t l r c  tvnr l r rb l , r  l l u (  tu t r t i { r r l  o t t t ! rgy
to  us{ f  Iu l  { )u l t )  l ,  r ,0 !ver .

{-\
-:*j

I

I



, l , l l : .,1*,ry, h,rtrrr;rlo rr ytrr r.:el ron ftorn I hir rlrnwirrgI  ry  I  l t r rBn r t lh l , l r yn  r l r rwr r r t .  I
^ l r .  I  ^ r  r j r ( .  , l . l ro  

i r r r r r r t  l l , r , , tue t io r r  
. vo l faSo is  roc t i l i e r l  l r y  a  r l ro r le  io

liil rirlli::1i[r';ll;:lr:*ini ?"'.,[i n;;ii[,li:T;:*.:;:
lllilil'l,l;ill'llii::lJi,'"lly"* ro,,'|porat'|rro 

"";,'r{'i;';;l pu*n, r.u,,,
',,,i'ii.,jli;i,ilili',T,;'-1?,i: ffj:1.:ilrrd.nc trrs.arrrtrio't to,,,r,e,rt,,ro -
iu 11g1t trgwir, fror,i ir," i""irily;',tJii',littt. 

lhertrrttl b^rricr tr'luiotirtg the
J trr t  ts s l l  t l roro ie to the i i r , " rrr  t .

.  L  t , r  a  s r r r r r ln r  c i rc r r i t  e lcc t r i co l l J^ to  the  ba l tn ry  c l ra rgnr ,  o rcopt  i r rlil'iil,l,ll ili",,'1,',1,'#l'lf,i;;;,'u1':g.l'" qerror^rr:rr r,i Lr," i,l"r.i .*ir"r,,
j l: l .o c. v(,ltlKo iir l '"i i",i i; 

*"1' n btrttory clr,.rgor is lhst v(,u hsvo'l'tris^is rlrr oi*c'ri^l i""d ir,"i"tlilillJ ;:i'ii"l": 
cttrrorrr hv rocrifyurg.

r , , . , ,  , r r  r | | rs  ( t rcu  .  tha  Dower -o ! t l ,u t  o I  onch c i rcu i t  i s  o r ldor l  to  tholli"-il;ijl'llii';l1,lln:l'lii lf:lnjf d;;'ii,;."i;;1':,i"J'"'l"ii,,p"t i"
",'i,i,ii,ll"ill'lill'r'l:,",,',',.'"f,j'":"t"ttr' 

or orts circuit, is insigrrificoor bur
,,'.J,lit ll'"'1i"f, 1,.'ii:J:l,ll,Jr:t ll girrsrorr r. rrorn rrro rrar rcry crrargor
;;xr,fi tr,iliiilrririilj;:5lli';fi l"ii:"'i':l;ili';li'i:tiij;';i
:l,i'li l"tililJ lil'i'llHi:u'iiJ'lii",:.p'cir.r ;rloro r' r'orrpto ttrs otocrric
llii'iT[i"-"';\fi';lill?1ii'li[ ".iii',iir,l,,'i,".iii"l"iil"il'"1,:';"J",i f,:
"',i,iii'iil"'"r1,,1',li iil,""t':iu';"ff'":::-.oI rlesigrrirrg a .ircuir, r,rrrr, wirl
v.lrr.go llu.crrinrio,';-;n-,i ii;"; ::1.::.qI .P bc ,(o,vorl.€(l iuco olectric
retti r-yin g,r i-i u'' u-;;, #;:, i;i'" i:illi'*illf .J,,:? 

rl', c t',sri o's r., a

",;iii;i'l;i',;;,;iiir,lli""'iiL'l,i'j"":ilfrsivo,ctrtrt;tur'otirrrrr.xl'w tlrr ttre
, l y t tu r r r i cs  f t r1  r r rn , , r , " . ^ t i , , , r 'L . ; i  

r l l owcd l )y  t l to  s t t r :o t t r l  law o f  t l ro r ruo-

i*i,,rmll,'l;",,irfi i,#:itriffiinf Tfrlrili:jj,,,".,ff
lllfi*,11,;J;;u,,Ir **r str'w. in r lapor ;,ur,ri,ii"a"ii,"ii," ili,y"i.,or

,n l . :  
l , . t ln  J \ , lny l . in icr rupt  for  i r rn t  o  r lornol t ,  l lorso?

,,,,;l'lJil"l";"nl:,1;'i|^Tf ,llli;,".^ i"pi''r.iilii-i"il,.i,"iiio"1,n"ti"uur
;:;,liiiill;liii;;,,;,t,t;J:,ilj,,lili;l[-,1,,],liilillll li:;l; li,,*,:,:ll,ii:;

,Wo w i l l  t l r r . r r  r r r louq  fo r  l0  r r r in r r tes .
I rrrlcoss [t|kc|l I

, , ^ l t . : : , , f t r ^ i  l r l i .  y r tn r ,  I  apo log izo  fo r  rhe .  i r r ro r rup t io r r .  I  l ro ;n  rhoc
L:"""lij ',I';lii;llll,Jrrt. 

tVo strr,ritrt r)tl roi.,{,r,,rrty rrrrirrrnrrrrlrert tr,,r srrrlrl

lY:,1,",11:f,J,,1, ,lllly ; 
rroreer l,froru wtroro y.,u wcro wtrcrr wo rccerscr.

"i,'i,ii, .i,1,*llt,j ,il1'll;r,,llj., wrrs ,,p ro ir,o q,,,i,,r ui',i"J.".ir,i,,g r,,,"



.  I (  J ' . ' . '  u , t th ' ^aa t td  t tou  .h l .  ,o rk .  . . r . f  . t ,6 t  ?ou Ao rh .o t re ' r  t t to.t '". 'r6tic^ qtysu ,t. iL, th.et ysy *r,, ;; ; i ;; i  t;; ?.",,"i,., i 'rr?. rr,.
r o $ n t  I n  |  , y  t . ,  * l r r r o  l l l o  a t r ( :  i l  ( . i l t . r l n t r , | l o  r l ,  l h o  t | | r t i t | | r r r r rall icie' lr y rl low,:tl l ty tho cocorrrl lrw ol t lrorrrirrlyri",,, i"". '  

" '-- '
' l ' l ro  vur : r r r r r r  t l re r r r r t l  bnr r io r  con  provor r t  t l rus -o  lossos  prov i r lo t l  L l roIc l l l {a  s t l l )1 , ( } r t  f r r r  t l ro  vacuum cou ] ro  n t  a  n r r rn l l  f r rn t i . , ' ,  ̂ l  r1 , . ,  i , . , . , r8 l ) ^ r " l l rF  s | l l ) l , , r r t  fo r  t1 , "  

"u .u , r -  
cou  ] ro  n t  a  s r t lo l t  f r rc t . io r ' r  o f  t l ro  to t r r l8 l ) ^ r " l l rF  s | l l ) l , , r r t  lo r  t1 , "  

"u .u , r -  
cou  bo  n t  a  s r t lo l l  f r rc t . io r i  o f  t l ro  lo l r r la r r . t r .  Ar r I tys ls .  o l  t c  a t ressu{  rn r l  t l ro r rn r r l  e l rv i ronr r ren t  i r t r l i c r tn  t l r i s

cn | |  l ) o  ( l oD6 , !.1{JJd,dcr tior\,,f,,O!1^1!EI.pIl,.,\rri,..
wrll rlrrrrnrrstra t o tlro fnT-,lfi l iTfif-Di,,

ro ruothorl of fnlrricction that has beon rlosigrrorJ consists of l,hinfilrrrs of rlielcct.ic. srl,srrnto rn".ru.iol riJi' ;;;i;fi"';;i;i i r r ln i r red i r rtpnsion on.orro or botlr sitlcs rt tt,. tt,""ri"i f,"-ii,..
r .n ra_ | |cs tXn-o t  u ro  t t tn l  suppor t  $ tn tc lu ro  fo l lows tho  tnn lu lo  tn l  suppor t  $ tn tc lu ro  to l lows t l to  tnn lys is  s l rownr r  l r ro  Ap i r t r ' . ' t , (  h l l l s  l )a r )€ r  i l  I iobnrary  1026,  p rgos  52 t l_ j : i t t ,  w l r i r : l r  Iwroto, in wlrich tlro toirsion erortorl 

"t 
lt,o p".i, ',,oL. 

"i-it*-iif,"',.nin_trd-ns rn opticrlly llot, srrrfoco for the {ilm.' l 'hat 
is to try to koop t.ho l lat srrrfaco iroro [witnoss inrl icaces on dia_Al l l l  s t r  wo c t tn  co t t l r lo  l l to  cnor fy  across  t l to re  r rs ing  Lha r ,nn" " i r ^ .ii:jll * wo cun corrl,lo I r,o cnorsy *-;-ri;";;'i;;i;;"ir,"1^i*ir,,.

Tlro distortions rrnrler onvironmontrl forces.can ensily bo conrputod
for  t l r s  f i l r  su l , l x r r t  s tn rc tu16 ar r r l  sovora l  i t t " - . t " ' ,L " i ^ " ' i . ,  t f , "l r lm l ravo  l ,ocu  xno lyzc( l  ' l ' ho  

rosr r lLs  o l  tho  nr ro lys is  , t , " " ,  t l l u i  t i , " .n ,o tc.n,hrcti,n l,,s.n.r .nrr be rrrrirrtairrerl ; i i l , i ;;- i l ,; f*i i  ,,,qi, lr"rl f,,r.t l ro  l , l re rnrn l  b r r r ie r .

, Also, tho r.ornl'utrt ions show llre dosign crn withslrnd l,hs thernrrlr)orr nR slress, rft(lt0tton pressiltra, anrl tho gravitrLiorrol frrrcos, , l, lrs( rosrN l  can  6ccommor la lo  sovor r l  n ro r l i f i ca t i r rns  s1 , ,q  .aa  r r f  t l roso  istl irrclrr, le an adrlit iorra-l-s1,rcod fi lrrr on tl,o r,,rf^ri u ,i,.tr"u oi u".,r,r : rm s | |p l 'o r t ,  A tn tc tu - ro .  ' l ' hes6  
ar l r l i t i ona l  l i l r r rg  cor rL l  sh ic l l  t . l re  ins i r ler t l r rg  a | | r t  c t rc l  Lg  l ron l  l l ro  ou ls i r lo  e | |v i t . r ) l | lDo t | t  anr l  r t rnosphorc

wl r i lo  n ro i r r ta in i r rg  the . ro r ; r r i re r l  t l rn rnra l  s tn r r l y  r io t .  
" , , i , , ,o  

" . . '

_ ,  r ro  { tes tgn  A | |6 rne t tvos  ts f  wcro  ana lyzo t l  t lo  s l row th t rC w l rc reas
: i ] :_ : :1 " , :9 t ,  

to  l ) rob lc rns  po ie r l  by  ther r r ra l  r :onr l r rc t io r r  lossos  ro , l r r i ro
c t ro t l t t  E t " t r l t r i  ,  to ro  a ro  appurent ly  r r0  in l te ron l  phys icn l  l i rn i t r_
: lu - t l1T , rnu , "n" "o I t  th r t  w i l l  p rovor r t  tho  r l cs ig r r  o?  i  co t i s foc t_ory
I  l ro rmal  bnrner

-.  ̂  _1.l ig_n,,y "l 
outpirt,potcntial. per rrnit nron ol t lre fi lrn or rigirl xup_

l )o r t r r tg  a | | l , s l .h to  rs  r lepor rdont  on  horv  r r ro r ry  r . i r r : r r i l s  a ro  1 , l i "ed  1 , i run l t  t r re8 .
l 'or circrriLs splcerl l0-r continrol,ora. n'p srt arrrl with on arloqurto

onorgy  i rUnr t ,  tho  power  ou tPu l ,  po ter r t iu i  i s  l0  k i lownt ls  por  B( luaro
InoLcr of f i lnr ircr-

plo tcs.

I. 'or .e pncir r gr. lrotrveen l0- 1 c,rrrt irnetcrs nnd l0-. centirnoters apart
d  w l t l l  A l r  n ( l t | { r o h l , r \  r l r r r ! r s v  i n r , ' r t  t l , n  , , , . - ^ ,  / ! , ! r ^ . . r  . . ^ r ^ , . r 1 ^ r ' : -  trn r l  w i th  a r r  i r l r . r lun to  c r rc rgv  irn r l  w t t l l  an  r ( l t . ( luh to  c r r t rgv  i r r l ru t ,  t l r c  p . rs ,c r  ou lpu t ,  l ) r ) tc t r l i t r l  i s  Il r l l l ron .  wotLs  l rc r  i (1 r tn ro  I te t t l r  o f  f i l r t t  r l r  r ig i r l  s r rbs l r t t to  n r r ,o .  , l ' h i *  i : .

u 's r t t t r iDg [ l rnL  y0r r  l r ru l  t l ru t  t r r r r r ' l r  Power  i r r '  t l r c ro .
t rco . ' l ' h is  i s

: | | | | t  t g  L | | a L  y o l |  t  u t  U t u l ,  t | | | I t ' l t  l ] o w e t  I l  l l r c r o .

l] l-^,1: -,]::I:l l, ' l,,ldl t 
(,f, this.invenrion, .ttre tirsr. srr_.p wil-l .l,o rofabricrto arrrl krsL a nrodel containilg tho tlrornrnl t.r"ln.."f i, i" *iff

l re  tho  r l cc i ' i vo  o r t r l  i r r r Io r ta r r l ,  s t r .p  Io r t r r i re r l  t r )  o r r r r  tho  * r "v  f , , ,
l rn ra l lo l  r lovc l r rp r r re r r t  t r f  the  r lov ico  f r , r ' r r ru r rv  o r r r r i io r t ioug .  t i  th isp t ra l lo l  r lovc lopr r re r r t  o f  the  t lov ico  fo r 'n ro , r ry  I
l lrst 9t4p veril irs t lre Llloory, tholl rtgrirl and l lrcrl

i r r . P  r u r l | | r r c ( r  t . ]  o l r | i n  r n o  w f , y  r t ) r
of  the  r lov ico  f r , r  r r ru r ry  r  pqr ' l i o r  t  i , ,us .  t i  th i r

l l l nory ,  l l ro t r  r r rP i r l  rn r l  l , ro r l i c l t t l ) lo  I ' rogress  ro r l
t r t ra l l c l  dovo loor r ren ts  inc lu r lo  e r ) r ) l i ch t io rs  f r ) rlre cxpectcrl. ' [ ' lrr:sc 
p,rralici dovoloprrrenl,s inclu,lo rJrlJi,,oii,rrs for

I
t

l

t
L
t
I
e.

o

tl
c l
b.
( : (
r l r

r{)
t lr

!)0
l i : i

x t r



o u . t , u L  r . D E { r , E  t r . ,  r  o u t l l r . ( s  l r o t o w  t t r o  r r r i c r o w n t , t .  I  I  o t  l r c r t

i:i:i".;','l'"1iljl'"i";l'ijl$,llI Ti:i'J ",'i:l,Iil;ill.,,'l;::il;i
' l ' l roso  

r ; rp l i r :n t io r rs  i r rc l r r r la  l l re  fo l low i r rg :
.  

( l )  l l r r [ l r  n . r la r ;x rwor .  J lv  concor r t ra t i i r?  tho  so ln r  r l r l i l t i on  a  h ig l rr l l l tL  tc l r l , c ru t l ro  lo r  tho  r l

"rrl"iou,r""',i1.";il,,;';;i,";,?":lli llj,bl,,lilll:.J"il,,,1;. ,lil iilll,,li;;iliiil;:i'J,il:x,$i."ili;f;';,",.1;l:*onr ,,,n";'i,,ii,i ""i,i,*,,iirJ"rn,!r"",,i
^. . .1  l l : " i f l .  l rns. l ,oon r r ro( lo  f , r r  a  th i r r  so l r r  corecntrs t { , r  l lvor  l . l r r r;ii^i i ",'i lff {dlilff i:., li,l;;" l;"fi :, ff 11,,,1il, i;[iJ;*;,;:l :' llol€rgy cur bo olso uscrl inclurl

lliilllj:ji il.;T;:T,'.,;'"Jiil",i5ijil,'i;,,1ii,1'l,fi"iii:i:lff:::illil:;
(21 A cocrrnrl rinulication i$, lor cl,onrn loworJ,lnnLr. Stonrn power_lliffil"l:ti;l'fi;li*,Hii llliiim l,u,;;lii;rutj#r*icarr tro aclrioverl anrJ tliis worrld 

",,,it,t" 
i,,,_1.:,i,,11,i,::"ii::"-;1,,r r{ll rrorc,)nt r. l,e rcrrievorr ,,lti"";,i,u,,'j,l;llilJ. 

r:(,rvor-ion nflir.rencros

,,,'ill,,iilt",;",fl11 illii",lT,"f.,il1' ir Itrtr rrrurl tlris nlorrg witl curront.,  
l i i '  r#""" \ : " i : ' i . " r ; i , | ; , ; l r , , r  

' r ( ,ur ' tc r t rc ef l i I i r . r r r : r .  t_r f  r t re Pta' ' r?

. _,r'rroro rre ,*,,. aiho."iiiL.1,[[: ]?rr:lli li lii,l';ll ,:li,l:f;:;",,,tlower, y(.,u wou Ll qet, 80 rrercoir td iroctl"y, tr,it t"i,_ 
""y 

ii,^i.i,-i,,,* n,, Lu,tl,o try [o aclriove,tho elliciency rrorl.rno prrscnt orro, tlrcrr vrru worrltlrr_o_thc l,roce.as cnllorl togrlrirrg ond tnilirrg whi,.h rncari* ii,oi iou- *o,,r,lI l fy  t ( r . l rso tho crerRy ot  a l i ighor  tor lp€r^ t r r r r .  r t ,o , ,  y ,u, - " " r1. " " r t ,o t  i " ,uro crr"roncy yorr ( .rn !'or frorn trre higrrcr t"n,1i"i"i,i*',,i r'r,o rrrrrrlret l ra l  t l ro  s toorr  cun rcr lor r rnor l r to ;  ar r i l  tuku t f , i . t  1r , r i , , i ' , f ,n .L1, , ; * . " -t r r ro ororgy r r { l  ,so t l r r t  i ,  tho corrvomior , .  , f , f , ,u i i  
, i , , , . i i  ; f i lg  i " ,otako thc or l r r r rs t ,  t l ra t  is ,  Cho

erorgr rtraL crn ln ncrluirorl t."'fitr'|,: ' i: ' 
is corttittg out nn(l got tho

,^;';'il';l'^i:" l'^T, li:'i. ;iilX i: 
.;fl 

l" 1,T i,il,:, 
h rs r w i r I o .1 xr rr r i,, g

.,';il" |lfllly,,l'lhlll,ll-;,",J1: ;ll;l."tl'1"J,1,,,,,;l,,.il,iilJ'iii*lli,t;work ou rho rrrrusrtrlo renriru'rturo of rhe ,,;;i; l;:;;;';i ';;JjJ, .r,,,,.,typcs .f powerplnrrLs. ,l'ho rango.rrf 
"m"i",,| 

.1,*..ii"" ij,.',iiiilt,r""i.o
iy',lli'l[iil i:l;f ,l:,il:"J,1',il'f::.1'nu"" to''i1*iJui u'"1, ii,,it,,i,r,".
;il',n-li* ili ;|i:riil'il ruil {ii{,t' l*")":' i;:llllJili"i;
;"ili lljri,j;ltritiir,i."":lt*1i,,'fi ,:Tlili,,:fi ;;itl,lltli".,,", u,,i,
rcrlii"ti.'- ,r ",, ,,.,i,..',,r',,,il,,Ili::,",,11,"'l,ill;,1 l:1,",:;i'll.l,i"J",i:5lil
lL-: l i ' , I :SU:,siI i r :r ,r lcl I  sol,r power rrot i" i ,  i i " . ,u, i i , ,r ' , , i i i i*n",, ,"

, , , , l r r  r r ' l r l i t i r r r r ,  i f  tho  po t r ' r r r iu r  r :onvcrs io r r  c f l i c ie r rcy  o f  [ r ro  dov ico  o f! r t t .1c11,11 [  f . r  r l , .  . ' , ,u " , .  , . . v i r .o r1reuL ; ;  
" ; i ; i ; ; ; : , i ]  

i i , , , , ,  
' i r , . , , , , ,1 . , ,gur ,

li;Jii:;ll'ili,iil"lj,l,lii':;ri.,il1lllt,i,1iil',111,..,"_,iil l';ri1{;;1i:;;,,,-".



. 
' I 'ho t,dt, icnllo,r itt . l i lat. dimoull Lo orpl,l, l  lrua la ls in

l r , | l x ) r ld r , l  0 t t - .
(6 )  l  lon t  l ' r l r r rp  o r  l lo / r igon tor .  Whcn yor r  ru l t  l l t i e  r i t r t r t jon ,  o r

o l ) ' . rsL i r , r ,  l ra .kw l r , l  a r | ( l  i r rs tpor l  0 f  hnv i r r6  l ro r+cr  ou t l , l t1 , ,  yo t r  pu t
pow6r  inp l r t ,  lo  l . l ro  r l io r lo  end lo i ( lo  tho  r l i , r r lo  wr r rk  i r r  a  iovcr io  d i ioc -
t jo r r ,  t l r c t r  i t  n t : t r r r r l l y  t ru l rs fcnr  l tea t  f ronr  t l t c  co l r l c rs ido  Lo  t l to  ho t rc r

' l  
l ro  rover r i l r lo  r :yc lc  ro r r r l t ing  f ro rn  t l rc  rn iu imizaCion  o f  losses

or^ l r los  t l los l r r ro  l . l ro r r r r r l  cyc lo  Lo  l ro  r rsor l  i r r  o ,  l r !  L  pu ln t t  n ro t lo  t r r r l  a
ro f t tgnra t io r r  r r r rx le  i r r  n r l r l i l i t rn  to  l l ro  tn lwcr  c , r rvers io r i  r r ro r lo !  ' l ' l r ig

ur rx lo  i s  t l ro  r r ros t  r l i l l i c r r l t ,  rno t lo  to  oxp ln in  buC i t  con  ho  u t i l i zed  by
rirrrply irrcroa-.rog Llto v(' l trgo rI tho oltlpul, torrrrinol so n-c k) rovorso
tho  cur ren !  t l r ro r r r l r  t , l ro  c i i cu i t .' l 'hr,ro 

isrtl.rel, nn irrprrt of lrowor to tho circuit rt l lre former oulpur,
to r tn i r r r l .  ' l ' l r i s ,  

in  c l l c r , t ,  tnkos  l roa t  awcy  f ro ru  lho  co l t l  g i t lo  a r r r l  
' de-

l i vers  i t  to  tho  ho t  s i r le .
Au irnDortont a^sJrect of this modo t[ot is irften ovcrlooketl is thlt

lor rrrost opr.rotirrg .l,r.rl l ,crrtu16 ranges, euch as (or hooto heoting,
t r ruch  rnoro  heat  r "au  bc  r le l i verod  to  t l io  ho t ,  s i r ld  than can bs  ac l r ievo t i
f ronr  . t l re  as l r6  in l )u t .  ; rowor  do l i vc rc r l  d i rcc t l y  t r r  t l ro  l ro t  s i r le .  ' l ha t
wot t l r l  tnern  i r rs i t lo  tho  honro' l ' l r i s  onab lcs  the  o l l i c io r rcy  o f  t ,ho  inpu0;x rwcr  fo r  hent ing  purposes
tn  l re  inc rc rscr l  s , rv r ra l f , r l r f .

l -o r  l ro l r re  usc ,  t l r i s  rcvemib lc  oper r t ion  r :a r r  rcsu l t  i r r  la rge  or re rgy
sav i r rgs . -_ ' l ' ho  s l r r ro  r lov ico  cnn be  r rser l  t / r  gcuets t l  l x rwcr  fo r  l l ro  l ro r r rc ,
a i r -oor rd i t i r r r r i r rg  fo r  t l to  l ro rno ,  ond heat i i rg  fo r  t l ro  l r r r rne .  ' l ' o  

! i vo  an
crc tnp lc  o f  t l r i s  uuv i lg ,  t l ro  power  in  I  r r luuro  r r rc to r  o f  s r rn l i sh ican be
conver ted  in to . I  k i lowaLt  o f  power  ou tpu t ,  by  t .ho  , lov i r :e  r 'pe i r t i l rg  in  a
t,ow6r c()||vofsl(rn lor t l lo nofiro' ' l ' lr is output powor con bo stored and latcr uscd to operato tho devico
in a heat punrp rnorle for tbo lrorrrs.' l 'hen, i l , forexanrplc, this hoat purnp morlc is opcrrlctl with tho low
telrper!turo rGsorvr)it rt:J2" .t ' , rrrrl t lro hi11lr torrrirorrl.rtro roaervoir aL
00 '  l ' ,  t l re  heut  cqu iv r len I  o l  l0  k i lowut ts  o f  Ju , *n i  

" " r ,  
l ro  r le l i vored  to

t l ro  l r iqh  tc r r rpcr r r l r r r , r  fo r  e lc l r  I  k i lowr r t t  l ro r i r  o f  o r r l , l r r r t  power  s to rer l
l r r r t l r  t l ro  F{ r l ! r  r 'owea co l |vc f t ro t l
.  So ,  you  r lon ' i  l r rve  k )  ! i l ( ) rc  rs  r r r r r r : l r  lowor  i f  y ry11 s la  go i r rg  h r  r rse  i t
in  t l ro  hent  p t t tup  r r ro r lo  ns  yor t  wor r l , l  Ur  r l i r r r  t l y  l rco t  y -o r r r ' ) ro r rso .

l i i r r r l l y ,  i t  r r ruy  be  r Ig r ro I r i l i o  l , r r  r len t i ( r l  n r r  app l i cn t io t r  t ,o  a t r
t re r  t l r r t  l r l i r rgs  l l r l  u t i l i z r t i r r r r  r r f  l l r r t r ru t iu r r  r . r r r : rq 'v  f r r l l  cy ( . lo  s r ( l
fo r  th is  a l rp l i c t t . io r r  t l ro  o i r r :u i t  iq  r rs , r r l  i r r  r r  l r . f r ig " r r l l . i , rn  i r ro r lo  t r r
re r l r r r :c  t l ro  r r I r r l ,  r r r r i :o  vo l t0ge l r r t l  i t r c rgaso t l ro  v r r rs i t i v i l . y  o f  r .u r l i l ,
rece ivers  r  n , l  o . r r t r l i l i c rs .

l "o r  t  l r  i s  n1 ' I l i cn t r r ' r r  n  r r ru l t i c l ,ago c i rc r r i t  o l  m ic ror t r rx l r r les  i s  s t r f l i r i rn t
to  p r ' ) r l r rx r  l l l o  l t i ' rnw{ t t  hent  p r r r r rp  cupr r : i l . y  roqr r i l c r l  to  lowur  t l r r
t r : r r l )e r r t r r ro  o l  t l ro  i r rp r r t ,  s tngo o f  t . l re  re r :o iv r t r  l ,o  t  vc rJ ,  l ( rw  vn luc  s { l
a^s to elJost r lnrg,r rlr.crerso in l lrc borl l lur:ttrut.iol crrcrgy or rr,risr.
powcr  ex is t ing  u t  t l ro  i r rpu t  o f  tho  rece ivor ,

In  o [ l r r : r  wor r ls ,  yor r  uso  [ l t c  snrno  o l l cc l  t l  pu l tp  hor l  ouL;  t l ro t  i s ,
c l ro  t t t r r l cs i l r rb lc  l lu i t r rn t ion  energy  r t  tho  io ; ru i , , I  i l ro  l c , re ive . r .

l lo r  t l r c  r r l ' , r vo  u l rp l i r "n t ions  nr r r l  o thers ,  l , l l , r ' o  r :un  l ro  r  pur r l le l
r l cvc lup t r rc t r t  u r  r r l l  r rpJr l i lu l , i r - r r rs  r l c ; l c r r r l  o l r  I l l o  $$r r r  bus ic  c i r r : t t i t .
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In  cor rs i r lo r ing  t l r i r r  invent . i r , r r r  t t  i r  I ' o r l r r l ' s  r rso lu l  t r r  r t r t  t t
o r i l J t r rB l . r  r  r l  p tn r l i r ; l  Nor ro  r ' f  t l ro  l r ' l tg  rn r rgn  n l , l r l r r r t ro r rh  . r " r t .  * i l l
r r r r  r r r  l l  [ h f i  l t r l t l n l  r , t n u "  i r r  t l r n  r l a v r . l ' r r r r r r | | L  i {  h  ' ,  r . h , l  l

I t r  a ; l r ro r i r r rn t r . l y  6  t / ,  lO  yo . r r ' {  l t  t i , ' r l , l  l " '  o rP l r : t r r r l  t l rn l  lhu  r r r rnx
l , r (n l r tc t i l l r  co l l ' l  l r r r  fu l l l '  a r r to r r r r tc r l  u$ iug  s  n t i . r , ' f r rb r icn t io r r  te rh-
r r i , ; r to ,  suc l r  n r  X- ruy  l i t l r r rg rnp l ry ,  h r  repror lu r :e  l . l ro  r " i rc r r iL* .

Dvor r  o t  lhn t  F t lgo ,  i t  cnn  bo  oxpcc t r r l  t ln t  n rur  r r f r rc t r r  r i r rg  cos l t
w i l l  t to  tho  r lo rn i r r t r r t  cos t  rs  t l ro  r r r r l c r in l  cosL c r t l  l Jo  l ro ( l r !  t r l l y
I 'ug l ig i l , lo . ' l ' l r i s  r .u r r  r .n ' i l v  bc  $een f ro r l  t . l ro  c rarnp lo  g iver r  i r r  t l r c
l 'hy r ic l l  l tov iew r r r t i r l r r  o f  t ) r tobor  l0?4 wh i r :h  s l rowe lha t  a  c r rL ic
ure ter  o l  (heso c i r r : r r i tn  l r t r l  l , l ro  cnpo l r i l i t , y  o f  r l c l i vor i r rg  l0u  l i l owst ts
t r r  enc l r  pers t r r r  ln  r !  wor l , l  gx 'p r r l r t iou  o f  i0  l , i l l i o l .

I tegnr r l less  o f  tho  r r r l t . . r ia I  r :os | ,  pc r  un i l  vo l l r r ro  o f  t l ro  mutc r iu l  i r r
t l ro  c i rcu iL r ,  t l r i s  rcsu l t  i r r r l i coLos  

- l row 
t r r r l y  r r .g l ig ib lo  l , l ro  r r ru tc r i r l

r -o r l ,  por  k i lowrL t  ou tpu I  o f  D( ]wor  cor rub i l i t v  wor r lJ  ho .' l l r i s  
i s  evon r r ro ro  oy i r le i r t  w l ron  i t  i s  rca l i zor l  tha t .  i f  Cunne l  d iodcs

t ro  ucor l ,  a l l  tho  c i rc r r i t  ( :o r t l )oncnLs  can bo  l l sdo  o f  rc loL ivc ly  tncx-
pe t rs ivo  nr r r l  I rca l l y  p r r r r l r t r . r , l  rnc t t l s  o r r r l ,  i f  suppor t i r rg  f i l r r rs  n r i r  uscr l ,
l ,ho  su l , l i ' ( ) rL  B l . ruc tu to  ca t r  a lso  be  urur lo  o f  t r r r  i r roxuor ts ivo  I r r l l ,o r in l
s r rch  as  g lase  r r r  t lu I r l , z .

On ths bmis of t lr is asacesrrrent,. i l , rrrpertr thrt,. rrrovirled l,ho first
s t r ,p  i r r  l l ro  r love l r 'p r r r r . t r t  ver i l i r s  t l ra  th i , i r y  o f  tho  r l r l v ice ,  i t  i s  rouron-
n l , la  l ,o  oxpo( : t  l , l ruL  t l ru  c r rs t  por  k i lown l t ,  w i l l  bo  fu r  l ro lo rv  tho  t200
lcvo l  t l ra l ,  hus  lx , r r r r  A tq to ' l  to  l x ' t l r c  l l ve l  r I  wh i r . l r  s r , lu r  encrgy  l ro -
r )o r !es  l l ro ro  a t l , rnc t i v0  fo r  r r ros t  np I l i cu t i , ' t r s  t l rn t |  t l ro  r r l t r . r i r r t rve
trtothorls ol powc-r gcrr.lrotion. ' l 'ho 

uizo of tLis rlovit:c lx;uirotl trr gcrrcr-
r,to I ki lowo,tt, of uolrr power is orrly t rir lrruro rrrekr ir i aroa wii lr t lro
tlr icknosc qivon lry tbo.thicknoss-ofl lro fiftrr or rigirl rrrlrstruLo uupport
s(ructrrro. ' l ' l to rrrntcrirl cosls wil l bo ncgligiblo nird i1 tp1,r.lrs ror:ron-
r l r lo  l .o  oxpoc t  t l ro t  tho  cos t  o f  r r rnnufoc t i i r i r rg  w i l l  cor r t i r r r iu l l v  r l cc r t ,uso
wi t l r  l . i r r re  o r r , l  w i t l r  t l ro  qu f t r r t i t y  bc i r rg  n rnr i r r facLr r r . r l .

, { r  n r r  oxr l rp le  o f  r r r  upp l i c r t io r r  lo r  wh ic l r  l r r rg r r  q r rn r r { i t i r , s  r ro
ror ; r t i re rJ ,  co t rs idcr  t l ro  r rpp l i ca t iu r r  < r f  u , r l r r  l x rwcr  f , r r  re  l ro r r ro .  A t rj \ l l l -  s tudy  l rns  s l rowr r  t l ra l_ ,  i f  125  watL . i  o l  r l cc l r i c  p r rwcr  p l r rs  a1r -
l , rox lx t r t { r l y  7 t0  wo l ts  o f  t l t c r r r ru l  l re r t  powcr  i r rL r  whtc t .wr . io  t tu , lo
ovnilablo kr a lrorrro frorn color p.lwor,',r rtroflol sollr cirortrv rrrrit,
lostirrg $5,{X)(.1 w(,ul. l l ,ry for itsr.l i  in f i trr / 1,6n1.1'

I t  wor rL l  ser . r r r  rc r r ro la l r le  [o  ex l r€c I  th is  g r i r f t r r r r ro r r r :e  to  bo  lonr i ib lo
c t t  l y_ in  l l ro  r l cv r loPrnr .n t  o I  th is  tcc l r r r iquo  u .s  loss  t l r t t r  2  A( luur r !  l l o l ( ! ra
o I  r , l l o r : t i ve  l i l r . r r i t - r l .u  l rp t rso t l  l , r r  t l i o  r l i r cc t  Sr r r r  rn r r  i r r . l r i r . vo  r r . r
l,erlonrrrrio Ovr! t l wr! acsuulo only o 50 l,crconi cll i | ierrcy is ucltioverl
I0 r  l r i  so l [ t  l rowt ' r  r :onvc fs tun .

If t lr is oll ' .ctivo circrri l , ur.rtu wcro i lcroascd l,o 20 srlutrr.o rrol.ru or
npprox i r r ru t r , l y  lU  l ,o r r ' r .nL  o l  n  l y ; , i ca l  ro t f  u r rn .  l x rw i , r  o r r l l ru t  o f  l t )
l i r l r )wr ! l t r  ( ' l t Iu t  l ,owr . r  r .o r r l , l  l x r  ob t l i r r r . r l  fo r ' r i  50 .Dcr r :c t i t  c i rc r r i l ,
r . l l i c ien ty  ' l ' l r i s  

o r r t l r r t  l r r rwer ,  i f  s to rc r l ,  i s  t ; r I ro5 i111qt t . l y  40  t i l t ( . s  ro
Jr ro \cnL o l r . r ' t r ' r c  | | , 'w | ' r  r ronr l r  r r l  e  tyP icu l  l ro r r ro  o r  | | l ro r r t  l l J  t i r t rcs  t l r0
l l cn t l rA  r . lu rgy  r r r . , r l : ,  o f  o  l ru r r ro .
. . ' l ' l ro  l re t t  c r r r , r 'q t  r r . , l t r i r c l r r . r r I  fo r  a  hor r ro  co l  bo  ro r l r r r :c t l  to r r l t rk l
r l  t l r r  r l r \ v l r .o  rq  n lsu  r r . r ' r l  ih  t l r r r  l r . r t  ; rUr r ru  r r t | , r lo  f i r r  t r :  o lc ru t i r rg
r : (x r r l i t ions  g iv r . r r  i r r  l l r r .  I r r , v i , r r rs  r . rn r r r i r l c .  l , i r r  th i r  c r l r r rp lo ,  t l ro  l t ) -
k t luwu l l ,  ou l l )uL  l r / t v r . t  r r t l r r r . rc l t s  l : i t )  t i l l , \  thu  l r r . l t i r rg  , . r , , , rgy  lu r , , l s
o l  o  l J  l , t r r r l  l r ' | l r : .  l . , r r  t l r r r  s l r r r  " t  r r l r i v r : r ' su l  r r r r t , l i ,  n t i0 r r .  i t .  s r . r , r r rs
rousor rub lo  t { . }  cx l ,oc ! ,  i f  t l ro  l i r s t  r t r .p  i r r  t  l r  o  ,1 , :  v  

"  
i  i l  ,  r ,  r  

"  
r  r  r .  v r t  r l i , . \ l  Uro



tr-,... tr ' .t .rr,, d U'. ..t.,..,., nu ..t ,t ' 'h(lr 'r. tn. ah. ,a>ll
t lovtt. .tr l tttttd ah.t Dr'tttt lr.tLnriur rcrL wottlJ r!trrl/t l t l tr lo rrocr.rtxo
tr,l l t t irnr lor t ln lt iglt w)luru6 l;ro.l|. 'Litm, Ll !t l t)t Irothrl ' |r t1r0(,

I. l |o cost of o^r:h UDia wil l h6 |l lrch lo93 tlnn $?(l(1.' l 'ryirrg 
trr lrrrk lt 'crr frrrt.hor rlowtr t lro rolrl, i t, hccotrros locpssary

l ( ,  s l ) r r r r lu l l r  n r r r l  J rc rhrPs  r l rourn  i  l i t t l€ ,  l r r r t  i t  does  s ror r r  wor thwh i lo  to
l ro l ro  l l ro t  l l ro  r l r ry  rv i l l  sor lc t i l t r J  r1 , l l c  w l re l  r  l i g l r two ig l r t  por l l l r lo
t r toxpc t t r i vo  so ln r  l ) { }wcr  un iL  c r r r  l )o  cvu i l s l , lo  to  evory , ,n i ts  t i r i s  r rn .y
I'e tl lo only wuy t. lro prroplo of tho rrrrt lovclopctl regions ol t, lro world cuir
l i I  t  t l renrso lv rs  Ly  t l r r . i r .  l x ruLr t r r t rs .

.  
' l  l ren ,  . t l r cs t  j ' , ' , ' p lo  cun r ro io  c l l i c ion t ly  u rovo  ̂ l )ou t  to  < leve lop

l l re i r  l r r r r l  w i t l r , , r r t  nwn i t i r rg  t l ro  dove l r rp rn in l ,  o f  In rgo  ;x rwr . r  s tn t io r r . r
| t r r  l  c r D e n s l v c  I I | - | r | | ) | | | | | | I |  $ v s t d t | 1 3 .

._ ' l ' l ro  r r ros t . l rop t f l l  ss l rc ( : t  ; f  [ l r i s  d rerm is  tha t  t l r i s  eourco  o l  l x rwer  i s
r ' l Ie r : l i . v r :11 '  l i r r r i t l r ' . s  nnr l  w i l l  no t ,  c rou lo  a ly  thor rnn l  o r  l to r i rsp l ro r ic
po l l r t t io t r  o f  o r r l  r r l rnc t .' l 'htn 

k yol, j\ ' lr. Cho.irurau.
lrlr. l lr,ry. \Vhrt you ory-..oe fnr rs I anl conconred-is eo rnt r-

os( i rg  i l r ! t  o le  i .  t l l u i r l  o ln ros l ,  to  cor ry  i l ,  o r r t  t recnuso o f  l rc i l s  ncc t rsor l
o f  , l r . ' r l i r g  r r r  r . x r r g g l r r r t i o r r  u r r , l  l r y p e r l x ' l e .

,  l l ' r l r r r r r r ' ,  r I  J r i r r r  c . r r r rno l l s  l re ,vo  uubs tnnco ar r r l  rvo ig l r t ,  l l r i s  cou l r l
r ) o c o t l t e  I  v | l t y  t r t s t o  t .  | | | |  r J t  t l { .

. \ !o r r ld  l r r r r  s tn r r r l  a  u ror r ro i r t ,  p louse,  anr l  rn iso  \ 'o r r r  r ig l r t  hand
w l r i l o  I  n r l r r r i r r i s t r . r  t l r c  o n t l r ?

lVa r row l r r lo  c ror r t : l r  r lo t r rbc ts  to  do  l , l ro t .
l ' l ' ho  rv i t r ross  rv ts  t l ro r r  r t r r l y  sworn  by  l l re  chr i rmar r . l
l r t r .  l t ra .N.  N l r . .Y t t r r ,  i t ' th is  oya ta in  i s  p rovon b  Lo  feas ib lo ,  t l ro

resrrl ls corrlrl lro clnssil iorl thon as rroar-toirn <rr irrrrnodioto in ihoir
in rPrc l  w i t l r in  tho  t |ox t  5  to  l0  yoarn .

ls t lrul n rorsorrablo stalcnrorit?
l\ lr. l ' ,r lul. I t lr irrh it is ronsonoblo, I ltr. Ohnirrnrrr, bocluse tho

l i rs t  s tc l  i r  t l ro  t r r r r : i t l  s t .ep  hr r t  i l ,  doos  t r r r t  reqr r i ro  r r ruc t r  t i rns  to  r l r r
i t  l f  l l rn t  l rnp l ' r r rs ,  l l re r r  t i ro  r rp i r l  dovo logrnro i t  o f  i t  r : rn  go  fo lwr rd
i t t  n  t t cur - lo rnr  f r r t r r rc .

I l r .  l ( y , r r  l ) l r v r , , r rs ly ,  t l ro  i r r rpoc t ,  asyou ind ico tod  towa l r l  thoor r r l
t r f  yor r r  s tn l . t ,n r r r r r t ,  o r r  Ar r rc r io rn  l i fo  rn r l  on  l i fo  in  t l ro  ou t i ro  wor l r l
r ru r r l r l  bc  r r rou , . r r l r r l , l y  u r r , l  s ig r r i l i r :a l t l y  r l lo r :h r t l .' l ' l r i s  tx r r r r r r i t  t r :o  i s  pur t . i rL r l l r l y  c , r rc4nro , l ,  u r r ro r rg  o I l ro r  t l r ingr ,  abot r t
t l to  r . l fo ,  t  on  l , c r l r , r r , l  

" . : l i v i t r ! r  
unr l  p l r r r r r r i r rg

l )o .yo t r  t l r i r rk  l l r i s  i r rvo t l t io r r  c0r r l , l  u l f , rc !  C . rvor r r r t lo r r t  p l rn r r i r rg  a r t r l
r loc i , r io t t r  i r r  wr rys  w l r i c l r  wou ld  h f ,vo  n l r jo r  i rn l )ao ts  on  horv  o r t r  tox
r lo l ln rs  u re  p r r rsor r t l y  l l r i r rg  s l rcn t?

Nl r .  Y , r l r :n .  )  cs ,  s i r .
l r l r .  I t l r x .  l ) , r  r r r r .y  exr rnp les  corno  l ,o  rn in r l  i rnmcr l in lo ly  th l t  wo

r t r ig l r t  cor rs i r lo r?
Nl r .  Y , r r r : r r .  A l l  o t r r . rgy  r loc is ions ,  a -q  wo I r resent ly  n rc  opero t i r rg ,

h l v e  l o r r s  I c a , l t i r r o -
I t  wor r l t l  co l to i r r l y  l ro  t ru€  thoc  rny th i lg  th r t  wos  go ing  to  be

in jcc te r l  i r to  t l ro  p i l rc l i t ro  r t  th is  s tsgo,  w l r i c l r  cor r l r l  ac t r r t l l y  l t t '  suJr -
p ly i t tg  on t rgy  i r t ,  le t  r rs  t i r y ,  l0  yo t r rs ,  wor r l r l  u l loc l ,  t l ro  r t r rou t t l  o f
t t re r ls  fo r  so t r ro  o t l rc r  l )owrJr  sy8 l$o ts .' l ' l re  o r r l v  gc t rc r l l  r r r 'wor  -vo l r  cur  g iv6  rvh ie l r  i s  co l tu in ly  t r t to  i s
t l ru t  t l ro  Sr rn  i s  , r r r  r r r r l i r l i 0c r l  !our ro ,  os  fn r  r . .  o r r r  p r rc t i c r l  t rocd '
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iil;",;ll,'j',illl,iil,li'iliiijjiii;,:l'' ir ,'o,, fn,, ,r*rrrrrnr,r'r r.,n nrrrl

rultl,j{ll.,;^l'#ril1iii':iif ft*r:"{i,rril ti:''', ili:l"'li',L'1,';
",,i,,i"i::il.'l,ril ,lii'Jii:'q;;lll',lf i' lil:i.i;il,lirosc',c r'}rans ror

.,li*i: i:riillllli,'l'l:,IlI,';:.,j*J:ii,u:rs,1,3*\liissrr,,,no,,r
:;-!i"!i N,i" !:$,,i1;i* i; l j,, f i irr i i .;; - li m jni x ,.ll,z
:"li'n1,l; Iril,i* l;;illi, *,i:lrtrHt"ni:r,I:ill[.:r l,"l ;:iti;,{;14ii,5il#*;iffi 6[rirultt*'
' J{J1i-ri!]i-:lill'i iii,i,', l,l"TJ J :lit":illjl',',"",, od i n rh o w oy

qililil:.;:*#li#:1:'.ffi t;-u[itil,J ..f i"Til#if
size r r rotor  

" " t , i . t " i  * i , i i t i ' * i , , . 'J l " l  
n" r  a ; '1 ' l icat i r ' r r  f r , r  t .urorrublo

:"Tfl ifr ;:jii 
:Li;lit: jfir ;y" r, *ir" iyj:n i, ;,,:'": ;:,

Wlral you no€(l i lr l ir l t to co'"y",;*'i .,ri'iii nrl' ;lr t#li' flhilru r : :: ;: 
-" "

,,ll::"i,i,,,:lil*lttlfiilr;-;,,*i*iii,.,,,,*,,,r,,
ii; f'lir?,,:"'fltdi ri ;:;rl li*.ytll :ri; *;,ll'ii'i"'r"lli.."'''r
;;l;:,.:" "''" '|' keo;r vor r.",-;ilit,lihi; jii 'Ilil[:ii,j;i:]li:iji
,"11,1;,,l l i , l, ' i , l, l, j l l ,: i,,: j, l l :::, ' l l i t iry.then rtrnr..wo,:orrtrr corrtinuo'"i;;, il,'ll;:i',;il. l;l,llljl,,ilJ"lj li,ilii,liltiiilj;,J'i;1":::I:l,l:,",", r,r.,.,,,,,i',i,i..ii,1,1,:jt,lll,rilllj"J;,,llir;lti,ir;;;i,,liiil:
""i,ll'"ril"1lf iiill:'l: l:ll:,1:ll,l',,"1';i;"1;,;lli,}.7,:::l;iiilli:ili"ll,,[il]liyi;"1il:,1,:l:l:j: ri.::ai;;ii i.l,;"i;,;llli:::,l,,Jt,iili":::iil.llIi;
l*l -t p;l,i l' l ; ; i i glif ,, ii'{,lrnot l r l .  Wo w" r r l , t '  j  r i i t
t r r  g ivo ;or r  r l re  c r ,o r91 .  , i " , , , to , i  i , , .  t f , , r .

l , t l { .  t r r a x .  I  l l n v t ,  j ' t { l  r , l r r  l r , r c  o u {

l : i  l :11,: i : l l , l ,  c,,,,v,,,.r r l , , ,L i,",, i  ,u,rr,,1,, 'r
,  i iy. i .  rrrorr1:, i , , i . r ' , , . , , .  i r , , , , , '  i l " ' " , . , i ; i i

Asir l , '  f ror r r  y , ' , , .  1 ,J . t i " , , i , , ,  i
( luosht, l t .

",,;,1,i; i;';,lii;'i,,:ii,ii:lili,ll;:,,llii::r,:1:tJl' ::: :",v ,,"n,r fn. rr,i,vvu, , t . , J  r ,u  r I raBo l  ( lo r l l cu tc r l  u r r r l  l t r l r -  J r r . io r  i t y  
"u , , , , , , i i r , , ,u , i ' i u ' " , , t r .e r t r rBy  | rs  l l re  I , r  1111ury  , , , r , , , , . ^7

A I t  Y a r  r r r '  I  t , " t t , i . , ,  . . . . -l \ l r ' .  Yar , r r r .  l  l rc l i , lv , ,  , , i i r ' "ur , , r t ry  s l rorr ld .



\-.-
't t'. .6^,, , ar atr.a l. ,'.d.ttr' t ,ntl6t ta n.*tr aat lto t.l'l l r 'lt'

tErr ' l "  lhra l tc t '1t l r -  r r t  gr ' r r r r l l  l tavn Ut lx ' t  ar l 'org iz 'x l  ' r r l6 l l r l lor t .  t { t  8r t
i n t t t  t t t t w  l i c l t l s  t l l | t  t l r r 4 '  h n r ' o  t l o t  b e c t t  w , r l k l l l K  l l l .  ( l t l r  l l l s k ) r ) '

i r r  l l r o  l a s l  L r s  b e r ^ t t  o f  t r  v c r y  o n ( i r g y  6 r r r p l t l g  N n t i o l l .  W o  l t n v o  n o t  l l t r l

t h o  r r r u t i v n t i o t t  t r l  r l o  l h i s .
l f  wo hnr l  l  r l i {L r re t t t  l r i s lo ry ,  wo w<r t t l r l  l t r vo  beon work i t tg  o t t  i t

r r r r l  wo wou l , l  c l rcnr ly  l r rve  g ivon to  i t  t .ho  pr ic , r ' i t . y  t l rn t ,  i t  noer ls .
I l r .  l l t r r .  

' l ' h r r t rk  you,  I r l r .  ) 'a to r .
I t r .  

' t ' e l r t .  ' l ' h rnk  yo t t .
I l r .  laaecu l . r , .  l r l r ,  ' l  t t c r ,  I  ga t l r t r  tha t  yor l  wo l r ld  l t t vo  lo  l t rvo  I

r lev i r :o  to  l r rko  uso  o f  the  l l r rc t r rn t ion  oDcrgy  o f  l t ca te r l  o lec t rons .
lrl r. \ ' ,rrurr l 'e.,. sir.
l\1r. l 'ancilut,. ' l 'ho 

ttowgr to run tlrat wottlt l  c,rttte frorn a golar
conc-olltrstor?

Nlr. Y,rlr-n. An1' kind of r thernral mol.ion ltas to ltrvo sotno hell
s r ruu l i s r l  Lo  l ruvc  { l r i s  L in , l  o I  l , l ro r r r rn l  t t ro t io t r

\ ir. l ' ,rucuur,. So, i lro lroat, woul,l bo solor horl, oppliod to orortrr
l luctrratir-rns on houtorl cloclrons. ' l 'hen, yott wottld r:t lnvort thst itrto
r rsa l r lo  d .c .  Dowt ' r?

l r l  r .  Yerur r .  I t i sh t .
\ lr. l f,rucr.rr,r,. 

' f lro unit, i tsolf doos tho recli l l  irrg?
\ l r .  Y , r ru t r .  Yos .
\lr. ! ' .,recDLu. So, yort t,trke the tolor porvor, concentrtt€ it to crosl€

lhe noccss|try hcrt ?
\ l  r .  Yr . :u i r .  \ ' os ,  s i r .
\tr. l ' ,rsclt,t,. ln ordor to cret!e n flrtrv of hoatorl eloc[rotts.
' l ' ho  r rn i t ,  i t sc l f  n ' r - t i l i os  t l tu t ,  lo  o  d . ( r .  o t r t l )uL  ' l ' he t t ,  yo t t  can  p l t rg

ovcry th i r rg  i t r  you t  l to r rso  to  i t?
l 'fr. \-,rrutt. \ 'os, sir.
Mr. I i,rscut,t,. I otn roldY.
\ l  r .  I t r rx  l \ l r .  I ' reYt l l
\1 r .  l ' t t l run .  Yot t r  t l s l in tony ,  I t r .  Yu ter ,  i s  Iu i l r r l  l togg l ing ,  as  t l ro

c l rn in r ru t r  su i r l .
I  r r , , r i co  f r , ,n r  yur t  rCs t r t t rd  t l l r i you  s re  r )u r ro l l l l y  w" rk i t tg  t t t t ' l n r  n

Nut ionr r l  Sr ' r i ' r r t c  l ' r t r l t l r l t t t lon  gr t r l l t  o l l  a  s t t l r l y  o l  l ,owcr  c { )nvars lu l r '
l s  { , l rn t ,  t l r i s  l ) r r r l i ( : t r l t r  p ro locL?
\1r .  Y , r re r t .  \ ' cs .  l t  ie  n  6 - t t ro t r [ l t  6 t ,ud-Y f t r t r r l cd  s l  $0 '000.
\ l r .  I ' u rv r t .  l l ow t t t t rc l t  lonqcr  t locs  t l la t ,  g rd l l t ,  l t t vo  tu  r t tn?
\ l r  ) ' r t u t  

' l  l r t s  t t t r , t t t l t
\ l r .  I ' n r :v t :n .  I  l ro t ' i t :o  l l t tL ,  t t l tdor  P t to t t t s ,  lo t t  l i s t  l towot  co t lvc ls lo l l

o f  enorgy  l l r rc l t t t r l i r r t t  f i l o , l  Sopt l r r r l t c r  l l t75
l s  t l i n t  t l r o  r t o v i r o  l r o r o ?
\ l  r .  Yr ruu ,  ) 'o ; ,  s i r .
I t  l ras  l re t t t  s t t l l t t i t ta , l  r t t r t le r  t l to  l , r io r i [ y  l , re&t tncn l  g iven . t r )  onorgy-

re la lc r l  i t t ve t t t io rs  l t ,  l rus  l , con  I tn r r i l l , ' ,1  very  r r rp i ' t l y  
' l ' l ro  c l r r i t r t s  I tuv t r

n l renr lv  boet r  g rn t t l c r l
i r t . . ' I ' r , t t " * : i .  \ ' o t t  n ro l t t io t tod  t l t t l  yor r r  g rn t t t  I ro t t t  t ' ho  Nnt io l rn l

Sc tc t rco  l " t ' r t t t r l , r t i t r t t  r t r l l i r c t  l . l r i : r  t l l o t t l , l t
| ) o  v { } r r  t r { . i . r l  r r r r , , l l r r ' r  f t u l t ! ?
i  l , ,  v , r , '  t , , ' ,  ,1  n  , , , , t " , " ,J  ( , I  l l r s !  g r t I lL  t r r  p l l rs t lo  t l r i s  f r t r l l ' u r1
i lu r ' t l , , , ro  l . r r :o t t  n t t  i t t , l i c r l i< , r t  n l  t ^ ,  *ho- t l ,o r 'o I  l lo t  yo t l  wou ld  go t

rr r,,t r l:* ul?
\ l r .  Ya t r : t t .  I t  rvou ld  bo  ho lp l t r l  to  go t  i t
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t  h . vo  n0 t  r u l r ' | | i l " t o . l  r  l , r o l n ' t r l -
I l ,  r r r u r l l y  l l kon  a l r o r r t  0  r t o t t { l r r .  l ' ) v c r y  { , i t r r o  yo t t  r sk  f t r 1  t r  r l r r owr l ,

vou  l l t vo  t l  s r r l ' r r r i t  a  t , ew  0 r r , l x , . n l .-  
i ' x r ,  l s  I  r r r r r l o r x l , n r r l  i t ,  t l r l  o t r l i os t  I  t : ou l , l  gc l ,  o t r  upp rovn l  wo r r k l

bo  i r r  l ) o r , o r r rbo r  o [  { , l r i s  yon r .
' l  

l r o  p rop , ' t u l  l r n r  l r r  g r r  u r r t ,  l o r  r ov io r v .
I r l r .  I ' n r r p r t .  l l n v n  y o r r  r u l r r r r i l l n r l  l l r l t  p r r J x r s n l ?
l r t r .  Yar r t r .  No,  s i r .
I  w ls  work i r rg  rg r r i to  har r l  lo  goL t l r i s  Ins t ru i r l  togo l l re t .  I  hnvo

l roon r lo i r tg  cor r ro  ro r r rPr r l r l io r r  wr r rk  o r r  i t .  I  fo l t  t l r r t  i l  wo. {  p r t ' rnn l l lo
to  su l r r r r iL  tha  J r ro lx rsn l  t . re lo ro  I  l rn t l  go t l r .n  t lm r r . , r r r l lq  togot l ro r .

I  i t r tonr lo r l  to  do  t l r r l ,  bor r i r rg  su t ro  o thor  fo r t ru r r r tc  s , r r r rco  o l  fu r r r l s
t l rnL  r r r ig l r t  l ro lp  i t  g , '  , r l , , r rg .

l \ l r .  l ' r r r ru r r .  l \ l . v  l i rn l  l ,us ic  quos t ion  is  t l r i s .
Wl r l !  loor ls  h r  l ro  r lo r ru  to  l c \ t  uu t  t l ro  i r l rn?
I  g l t l r o r  t l r u t ,  t i g l r t .  r r , r w ,  i t  i r  i n  l l r o  t l r t . ' r r r r t i c r l  s t l F c ?
l r l r .  Y , r t r : r r .  \ ' ns .  s i t .
l l r .  I ' nuy l :n .  l t  h ts  no t  becn ( lo tnors t ro lo r l  nn t ,w l ro ro?
I t t r .  Yaru I r .  I  t l r i r rk  th r r t  t l r t r lu  i r  r  r . l l l run  c r r r rs r r r rs r rs  thn t  l . l ro

nox0 s top  is  to  rnur r r r f rc t r r lo  n  l i r r r i lo r l  s izo  r r ru r l r r lo ,  t l rn t  i s ,  r ,  l i rn i t c r l
s izo , l  t i r c r r i t  - l l n r lu rps  l0  c r l r l i l ro to r r  o l  t l r c  s i r l l  o f  t l r i s  r r r i t : r 'o r r ro r lu lu -
tos l  i t  ou t ;  c l ro tk  t l rc  t l r l r r rovr r :u r r r r ,  l l r r r l  i s ,  l l ro  l r l l l i u r ;  n t r r l  I l r c r r ,
t re r rs | | ro  t l ro  ou tPut  l ) r )w | ' r ,

l f lo r r r  t l rn t ,  y r r r r  tu r r  s r :u lo  so  r r rn r r l  l ,h i r rgs  t l r t t  ron l l l '  th r t  s tcp  is
tho l-rig stlp.

I r r  o l l ro r  wr r l r lq ,  onco you gr r t  l , l ru t  cxPr r r i rnor r tn l  r r ,s r r l t  n r r r l  i t  v r . r i l i os
5 'o r r r  w l ro lo  I l r r : r r r .y ,  u r r l r . s r  t l ro ro  in  sor r ro  uuor lnx  l . f t l  r rn r l  surgr r i r ing
r lovr . loDr r r r r l , ,  J 'ou  our  g ( ,  [o l rva t r l  vc ly  rnp i r l l l  f lu r r r  t l r t l ,  to  t l l  l l ro
rpp l i cu l , ions .

I \ t r .  l ' ruy t t r .  So ,  t l ro  nox t  s top  t l ton ,  i r r  o r r lo r  to  r r l vur rco  t l r i s  i r lo l ,
i s  t l ro  r lo rnons l , rn l  ion  ?

l l r ' .  ) ' r ' r r : r r .  \ ' os .
l r .1 r .  I ' xuyr : t r .  I  gu t . l ro r  t l t r t  u l rp l i co t ion  l rus  boor r  r r r r r lo  to  I i l l l )A

or  gontor t t to?
Nl r .  \ ' a re r r .  I  be l i cvo  l l re  ncx t ,  w i tncsscs  w i l l  t r l k  r l ,ou t  th is  s r rb ioc t

nnr l  w l ro re  i l  goos  l r , r t r r  h t ' rc ,  r r t t , l  w l rn t  i s  l l to  s i t . r r r r t i . r r .
l r l r ' .  I ' t r r : y r : r r .  ' l ' l r l r rk  

t r r r r  vorJ '  lu r (  l l ,  l t l r .  \ ' r r t r , r ' .
.  l r l r .  l t v r x . . ' l ' l r r n k  J i , u ,  l l r .  \ ' l t c r : , .  W o  n p p r l l i r r l r r  l r r u r  l r l i r r g
l ro lo  i f  f , , r  r ro t l r i r rg  r r ro ro  t l ru l  l r r : cur rso ,  I  l r , ' p r , ,  y " r r  l r , rv , . r . r i i t , . , l  u l l r r , r . -
r ts t t t r r r 'h  us  J { r r t  l r t v r !  r , r r i t r . r l  t r ro .  Wo t tq  e losc l  to  r r : ,o l r r t i r r r r  l r ,  {  v r . r . \ '
fu t t t l t t r ro t r l  l l  p r r r l r l r r r r .

I i\tr. l 'ut,or's l]rcl)uro(l st{rtctn{!ttt follows:l



^, ' .  l t r^-.  w. *t t ,  t to- o. l t  ^a., at.rt . t .  t-roaa..r. t  } tr .  ' , / l l | ) .r l

l ' l ' ln wi lnossan woro lulS,Bvorrr lry tho chairnrt l . l

STATE}IEI'TT OF OEOROE P. LEWETT, CITIEF. OFFICE OF E}IENOY.
IIf,LATED IICYENTIONS, }IATIONAL DUNEAU OF STANDARDS. DE.
PARTMENT OI' COMIITERCE

.  I l r .  l ,nwr : r ' r . . .  I  .uD l rcc in [o  t l r i s  oJrpor tu r r i l l ,  to  rp l ]c6r  l ,e fo ro  r , r r r
lo  { l r rc l rs  t l r c  Nut i r ' r r t l  I l r r roar r  o f  S tur r , l l r ' , l r '  l } toU[ ; t i r  f ( , r  €v t r lun l ton
r ' I  c r ru rg)  - rn ln la r l  i l v l r r t iu r rs .

. ^ ' I l ro  O l l i ro  o f  l i r r r . rgy- l t t la to r l  I r rvon t io r rs  wos cs t0b l i she( l  in  Apr i l
lC75 to  r : l l r v  o r r t  t l ro  l r r . l x ' r rs i l r i l i t i r . s  uss ig r ro r !  to  t l ro  Nnt io r ra l  l l r r r r r t r r
o I  S ln r r r l t r , l r  rn r l r ' t . r , r t l l i on  l4  o f  t l ro  l fo r lo ru l  Norur r rc l r r I r  I tnorg) ,
I tescnrc l r  u r r l  l ) r rv r . lo l r r lo r r l ,  A( : t  o f  1024.

Scctiorr I1 rl irrr:ts NllS to nssist-l lro l)rrorgy l l.osourch rnrl l)ovclop-
t r r e t r t . A r l r r r i r r i . l r r r t i . r r  ( l i l t l ) A )  I ' y  o v n l r i i i t i r r g  p l o r r r i s i r r g  o n o r g r -
r t ' l d lo r l  r rv t \ t r l i r , t r . r .  I ' t r t i cu ln r  nL ton t i r )u  i s  f i ,  L , ,  pu i r l -  [ r r  t l roso
l r r l n n l r r t r \  . r l ' r r r i t t , r l  l r l  i r r , l i v i d r r n l  i r r v o r r l o r s  n l t l  s r i r n l l  c o l l r r u u e s
[ , t r  l l r r r  ; r r r r l r r ' -o  , r f  r , l , t r r i i r i r r (  , l i r r . : t  g ro rL \  f r , r r r r  l , ] l ( l )A .' l ' l ro  

; r r i r r r r ln l  f r r r r t t io l , , ' I  o r r r  r r l l i , ,e  r r ro  lo  r lo t r . : r . r r r i r ro  l .he  oo tor r t iu l
tu lu r t  r ) [  i r v r . r t t r ) r rs  5 rhr t  ( . ( l  r l i r c r : t l y  o r . t l r rough I , ) l t l )A  to 'N I ]S  fo r
ovu l r r t t io r r ,  u r r r l  [ , r l r r r r l r r to  roc , , r r rn r , , i r r l r i l i t , r rs  f r i l  o r  l t t i r rs t  E l t t )A
\ ' l t ' 1 , " r  t  t0  r l r rv r lo l r  o r  o l l r r r rw iso  c r r r :o r r rngo t r t i l i z r t t io r r  o f  i . l ro  invcn t io r rs .

l r r  r r r r r  l i r r L  l . l  r r i ) l t l t J  o l  o D r . r l t i , r r r .  i o s p o r r s o  b r  t l r c  r ) u b l i c  t o  l l l o
progr r r r r  l r r rs  Lccr r  s r r l rs t rn l iu l .  ' l ' , r tu t  cor ios t r r r r r l r i r rco  i r i  l r r r l  o r r I  o f
t l re  u l l i co  uvcr r rge , l  r lp ro r i l r r te l , t  S( l  lo t tc rs  ner , lav  fo r  u  k r to l  o f
r ' \e r  l4 ,0 l l t l  i t , . r r r '  f0 r  cor ros l lo  ; lo t l co  i r r  t l r s ' l ros t  vour .  

' l ' l ro  
t , f l i , " .

rc . ;x r r r r l r . r l . t , r  ov r , r  4 , { ) t ) t )  in , l r r ines  l ry  ser r , l i tg  o ' r r t  ov i r lu r t i r r r r  re r l r resL
t ln r r r  lu r  l rv r r lo r l  l r ,  u>o l r  s l t l l r t l , t iog  i t rve t r t io t rq . ' l ' o  r ln tn .  r r ro ro
i l rbn  2 ,2 ( )0  o f  t l r r . c  l r rvo  l roen ro t r r r r r , , i i  w i t l t  lnv ( ,n t ion  . l i sc iosurus
r r  t  t n r ' l r c r l  I r ' r  r . v l l r r u I i o r r .

I r r  p rog l r r r r r  r l l v r : lopr lcn t  ovor  tho  l tnsC yor r ,  r :o r rs i r lo rub lo  o t ten t io r r
har  l rc , t r  g iv t  n  t , '  r l r . , . r6 r r i r rg  rn  ov t lua t io l i  l t r rx :css  wh ich  wo l t l { l  r t r ( !o l ,
t l re  t r r . r ' r l r  , ' f  i r r r l i r i , l r rn l  i r r r r . t r lons  un t l  t l l o  snyr l l  Ius ino , is  cor r r l ru r r i t ) .
\Vc  l r rvo  t t t c r r r ; r t r . r I  to  r r r in i rn izs  poporworL :  i l t vor r t io r r  r l i sc losr t r ts  a ro
urcc l l t r , , l  i r r  l l r r  f t r r r r r  r r ros l  co l tvon io l t t  fo r  t l ro  i r rvor r lo r ;  l l r c rs  r ro  r ro
r ig i r l  fo r r r rn t  ro r l r r i rc r r r , r r l s ;  r rn ly  o lo  r :opy  o f  t l r c  r l i sc losure  hrs  to  l re
\  l r | | t t t r . r l .

\ \ ' r '  l r r rvc  l rcc r r  l ) r r r t i c r r lu r ! )  r t t tn t i ve  to  tho  prob lo r rs  o f  s l f cgur r r l i r rg
t l re  1 ,1 r r1v1 l ' . j1 r1y  r ig l rL r  r r f  [ ! ro  i t t vc t t to r ;  o  r igorour  socur i ty  sJs tc r r  l r rs
lrct,rr esttlr l islrrxl to rojl,r ict rnd closolv r:ontrol accossibil i t,r '  to rl is-
r " los r r rcs ,  r r r r r l  !o  l ro l l  ( } rvernnrent  pcrsunr ro l  unr l  r r r t r t l r c t r r rs - f t r rn r r l l )
t rcount r l , lo  fo r  cuc l r  i t rvon t io r t  r l i sc tosr r ro  hnr r r l l r r l .

I r , l t . ig r r i r rg  t l r r .  p rog Iu t t t  ws  n lso  l r r r l l  to  u  t i c i l l u to  t l t iL  on l ) ,  u
vcrv  s r r rn l l  l , r r i  r . r r t lg r !  r , f  t l ro  invo t r t ious  s r t l r l i t to r l  lo r l ( l  bo  ox l )ec t r ) ( l
t l  l ruvo  s rgr r i l i cn r r t  vu l r ro . ' l ' l ro  Pr io r  oxpor io t r r :c  o f  N l lS  ovor  t t tu t t . r
y r ! r j  i r r  rov iowi r rg  inv l , r r t iu t l  d iso losr r ros  s r rb ru i I to t l  l ) J '  t l l o  go t rc rd l
l )u [ ) l i c  t ( , l r l  r r : ,  t l ru [ ,  r t s  r l i r l  t ] re  oxpor io r rce  o f  o [her  o lgun iz r r t i ( ]nJ  in -
vo lvod i l  i r rver t i r , r r  ( f v ! lub t ion .  AL tho  surno  t i r r ro ,  l r r rwovr r ,  wc  r t l so
! t rew t l ru I  r ry  . r r ,  s l rc l l  invor r t io r r  cnn  bo  ox l rcuro ly  v r r lusL lo ,  hnd i t l i
i r l ,  t t t i t i c r t t i r rn  r  r r r r l , l  r r r r rko  t l ro  r : t r t i ro  t ) toqrhrn  wor t l rw l t i l c .

I t r  cor r ' i r l c ru t ro r r  o f  t l r c r r  l l l l to rs  t l i c t r r . -wo k low t l rn t  r r l l  sub tn is : io r rs
cou l r l  r to t  bo  l ruu ter l  t l ro  c0 t r ro .  ' l ' o  t l ro  ox to t r t  poss i l ' l t r ,  o r l ro t rd i lu rus
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r l ro r rh l  In  9 r . . . . r . . r r  l . r r . r l lo t | i  r l th  Pror r r l ro .  Wo wor rL l  - ,  l | |o l l r rg
fo r  " loor lh rc  in  l l ro  h tyn l , l r : k " I  o r r r  r r l r i c l l , l vo  wot l r l  l x r  t . r  rook  t ru I
l. lroso vory fow irrvorrl-iorrs lhnt couLl bs valrrl lr lo.

l f  we wors  lo  s r r  i l  ehor rh l  be  in  l .ho  r l i r c r : t ion  o f  ca l l ing  o  uoor
i l t vo t r l , ion  good,  ra l ,hor  thnn t l ro  r ' t l ro r  wty  r r , ,u r r r l .  I r r  a r l r l i t i on ,  w l rsn
ut ittvottl, ion ir ir lonli{ irxl n,s valrrrl, lc, evorv r:[Iort slrorrlrl I 'o rl irscted
to  tnov i t tg  i t  t l t ro r rg l r  l l r r - r  Drocosn as  r rn i r l lV  as  Do* . { i l , lo .' l ' ho  ova luo t io r r  p roce ls  

-wo 
dos ignod ' to  i loa l , ' t l roso  rcor r i ro rncr r ts  iq

ruow in full oporrtiorr. ' l ' lro first rirnjor atop irr tt,o Irr,,ciss in c rrotr-
techn i r :a l ,  nor rc r i t i< :n l  rov iow o f  [ l ro  invLr r i t . ion  d i rc losuro  s thu i t tod
by  t l re  i r rvor to r .  ' l ' l re  

in ton t  i r r  t l r i s  rov iow is  to  rnoko B l t ro  the t  tho
r l i sc l rsur  o  i s  nu l l i c io r rL  to  in r r r ro  tho t  L Is  i r rvon l ,Ur  roco ivos  ugrpropr io [o
lttarrl, iotr rrrrl r:orrsirlor.rt iorr in Coclrrricrl ovulrrrt ion. snd i l; i i  ovory
xrrlrnricsirrn, rcgrrrrl loss of outwnrd opl)o{relco, ro(,eivoa u ttrorouglr
r6a( l lnc  onr l  16v  tow.

At, this step also wo scroon out t ltoso subnrissions wltir: lt aro outgido
of progrunr srxrpo, for orrrnrple, thnse wlrir: lr nro lot orrergy rolotod
r t t  Aro  t ruc lo t r r  In  A l  ra ;  l )e rpo t  r t l  n r r rL io t r  n rur "h i r r r .s ;  i r ra t io r ru l  o r
r rn i r r lo l l ig ib lo  r l i sc l rx r r l cs ;  o i  s r iggos t io r rs  wh i r :h  r lo  r ro t  l i t vo  s r r l l i c iou t ,
lochr r i cn l  r lap t l r  ' r r  r lo t r r i l  t l  w i r r rn t  ovo lun t io r r .

lf tho rl igclorrrro is fourrrl to bc srritnblo f,rr lonsir lrrrn l, ion ond within
pro{ ra t t r  _sco l ro ,  [ l to  i t t vor r t io r r  t l to t t  en t r r l  t . l ro  l i r s t  n t rgo  u l  ova l r rn l i r r r r .
I t r  t l r i s  f i r * t -s lugr r  ovo l r r r t i , , r r ,  wo oh ta i r r  a I  l c rs t  two i r r loJ ror rdon i
toc l tn ico l  op i r r io r rn  f ru r r r  r l r r t l i l i o r l  evn l r r r to rs  w l ro  o ro  son io r  o i rg i r roore
or  Fc ien t isL , r .  ' l ' l roso  

ovn lua torc  n l .o  r l i roc lc r l  k r  rcv iow t l ro  i r rvc r r r ron
r l i sc losr t ro  t l ro r r - , r rg l r l l  i n  o r r lo r  to  p r r rv i r lo  l  r r \ .onr r ro l ( lu t ion  to r  o r
r$ i i rs t .sup l )o rL . ' l ' ho  rov iew is  l in r iuJ r l  to  r levo lop i r rg  r r r  uur lo rn tu r rd i r rg
o l  L l ro  r t rvo l t ton 's  oporn l iun  t r ld  r .ons t ruc t io l ,  r lo to r l r i l i lR  i t r  toc l r -
ricol vdli( l i ty, oud a-*sossirrl; i ta potontirl nrrrl loulizublo onorgy
uevirrg v aluo.' l ' lro rovisw rloos no[ oxtend to r dotri lsrl tnulvsis of r)orfonlrrnuo
or of tho invorttor'e cluirns. Tlre ovnlrrrtore uls rctiuosterl ' to ,,,,rnrrruor,
lr l io{ly to lrrsl"ify thoir rocontruondrtiorr lrut [o kooir writ|et1 corrrruonts
to  r  r t r i t r i r r ru r r r .  ' l ' l r i s  

l x l l i , . y  o [  " t l ro ror rq l t  tov row l r r l ,  c r l rgorv  r loc t t -
t r ro t r t t r l , io r r "  iB  d i r : t r t ^J r I  I ry  t l ro  ocor ror t r i cs  o l  t l ro  cvu l r ra t io r r  ; r io1 ; ro r , , ,

Evu l r r t to r  rc r : r r r r r r r renr [o0 io r rs  u r r r l  c . r r rn rc r r t !  r rc  t l r r r r  iovLrwo, l
b5 'n  ton io r  r ta l l  r r rn r r rbor  o f  O l l l t t ,  nnd  n  doe is io r r  i s  r r r l r lo  w l rc t l ro r  to
r  r r r t i t t l ro  to  !o (  r )u , l -hhgo ovr l r r l t ion .  l f  lho  r loc ic i ( r r r  i s  lu t  toc ( , l l i tu t { r ,
l l ro  i r rvor r t l r  ; s  r ro t i t i c i l  t l ru t  t l ro  ova l r ru t io r r  i s  cur r r t rk . to  l r r r l  t l ru t  rvo
r l r r  t to t  reco t t t t t t c t r r l  l r i s  inver r t io r r  to  l l l t l )A  fo r  r r i1 ,1 r , r r t , .

Socot t , l - s t tgo  ovs lu { l . i , r l  t r [  [ l ro  i r rver r t i t r r r  o r r l , r i l i  l r ro ro  ox tor rs ivo
l r r r ( l  in [ons ivo  rov iow,  dnLt  r lovc lopr r ro r r t , ,  r rn r l  u r rn ly , i s ,  u t r r l  v io l , l s  r r
fo r t t tn l  ovo l t ta t io r r  ropor t .  l I  t l ro  o r r r l  rosu lL  i . r  t  t , . cur r i r r ro r r t l r i t r r r r r  t , - l
l i l t . l )A  fo r .u r rpp , , r t , . t l r i s  l r .por t ,  i s  o rJ ror " to r l  to  snrvo  r rs  t l ro  l r r i r rc ipn lI 'u " is  fo r  F lR l . )A . r lo l i ' r l r r l r rnk i r rK  r rn  t l ro  r rn tu ro  d l { l  ex t r , l t  o fs r r lpor t
l , r  l ro  l r rov i r l r r t l . ' l ' l ro  i r rvor r to r  i s  g ivor t  l  copy  o f  t l r r ,  r ( : t )o r t  in  onv  ln5h.' l ' l ro  

fo r r r ruL  r r f  t l ro  rcp ' r t  rv i l l  v t ry  w i [h  l [ r r . r  r r t r ,u r , ,  i r f  t l ro  i r rv i . r r t i , , r r
n t r , l  spoe i l i c  r ln tn t l r  I r r r r r i s l ro r l  i t r  t l i o  r l i , ,  lo " r r ro .

- 
(ionorrl l l . t lro irrvonhrr's cloirns ftrr l)orforruallco unrl r: l loctivctross

of  h is  invcr r t ion  w i l l  bo  inv ts l , ig t t .od  i r r  t l cp t l r ;  lo r :hn i l l l  n l r r l  cor r r rnorc i t l
fo ts ib i l i t l  w i l l  bo  oxur r r i r ro t l ;  u l r l  s r rbso i tu r , r r t  s t r r l rs  r r . r l r r i r r : r l  to  l r l  Lnkor r
fo r  i r rvcn t io r r  dovohrpr r ron !  w i l l  bo  t l i scu"c , l .  ' l ' l ro  r r . l x r l r  u rukrs  r r
t r t l r t r i cn l  o rso  f t r r  s r rg rpr r r t  o f  t l ro  invcn t i t r r r  so  t rs  t ( ,  l r t i i t i r l i zo  lu l t l ro r
r rv rJs l , iHut iv ( ,  o l  ovn l r r t t i vo  o l lo r t  by  ! ) l tDA i r r  n r . r i v i r rg  nL  i t , r . loc is io r r .



_- _lyi t l f  trrrfs,f f i t tnl  ol lho ov t lu.al(rn rofrorl  r  r l  I  rccornnran do I lon tol l l l l)4,.ilo Nll.S roll.ir 65,rr,'1;o;;t curi,l,lotaii *iti,.u"irli 'r,"ii," -"-. r r r r r rcr ,h  r l  i r rv , . r r r ior r .1 l , ,wo"or ,  i r r  v i , rw o l  t i ,o ' , i " " , i - ' iu" i , in i , i i " , , ,  
"fcor l Inr :k  r ) f  er ( l  r r .sr lLs lor  i r r rprov ing t t ,u  

"huci i . ,u i , . *u, l t  
i i ,o ' i "u tu"_rrorr  l , roFr .nrr r ,  -$ . r . . l ruvo r .s t rb l ishod r  po l icy o l  r r rorr iLor i r rg lho l r r r t , l rer, ' | |o  s  ot ,  l r  t  JA. . | | t  s . r r IJxrr t i r rg-or  nol ,  er rppor t i r rg  orr  i r rvr . i r t icn recorn-

I r r r t l ' r r , r r .  r )y  s .  _ t . . ,  I l l n l .  o  (1 ,  t l l o  sen io r  l tO l f  r r r r . r r r l rc r ,  w l to  l rn -s  bO0r r
r i \ \ rg t ro i t  r rs Io ls l l r i l i t y  fo r  sccr - rn r l_ rs tngo ovn l r rn t i r . r r r ,  i . r  r l i roc te r l  to  r r ra rn_
I r ln  co1anrznr r r :d  o f  l l to  i r rver r t ion  rn t l  i t . s  Progross  l ,hnrug l rou t  subso-
r ; r ro l r t  ; r roccor l ings .

,.,.all:1ll l :r l 
l lorlrich wus rssigred m tho senior stofr nrornber responsr-

l , l r r  l r r r  ov r lua t to r r  o l  tho  invcn t io r r  r l cscr iber l  lo  yor r  onr l i i r  by
l \1 r . . - ) 'n tc r .  l r l r .  l l c r l l i c l r ,  w l roso  te , t i r r ro r iy  i , l i , , * . r ,  ; , l l  , t i r " i , *  t f ,u
sJ)o-c r | rc . i  o t  o r t r  ov t l lu f t t |o t |  o f  Mr .  ya tor ' s  invor r t io r r_

.,- ' j .! i_1-carlclu,l is 
Iry t)r csorrtrrion. I wil l bo i,; i i ; l ; arswor auy .lu6s_

,tn,l: yo.u nr uy Ir(rvr.
t [ t | | t (  y o u .

i'i)it;ltHt,l]l':Jl,lllll*:*u* I havc is rhis. rr relaLcs ro invenrione

. l )o  you h tvc  r r r ry  t ro l l i c  i l  i r rvcu t ious  subur i tLJd  f ronr  o l l ro r  cour r_
tne i  to  ovs l l t  u to  I t ( '16?

l \ l r .  l , , r :w  r :  r r ' .  \ ' r , s ,  wo r lo ,  s i r ;qu i to  a  fow,  i r r  fac t .  I  wor r l r l  ven t r r re
Lo. \a .v  t l r f r t , . '  Lo I  t l ro  ? , :OO wG havo now,  l J r ; r rox i r r ra te ly  2 t )  i ro  f .o tn
o lhor  count r ios .

l l r .  l l r , r r .  I  w i l l  pos tpone my qr rcs t ions  un t i l  wo hove ths  o ther
coDt rno n L9.

Nlr. I lorlrir:h, ryo wil l bo ploasod to havc you procoetl.

STATE.IIENT IY ALBERT L. EEDBICII, SEIIOB EVAIUATOR, OI.EICE
OF ENEROY-RELATED IIYV'ENTIOICS, NATIOITAL BUNEAU OF
STANIAITDS. DEPARTUETCT OF COXUERCE

I l r .  l l u r r r r r r : r r .  1 ' l ro r rk  yor r ,  Mr .  Chn i r rnar r .
. l  upr l r rc r : i r r t c  [ l r i s  r rppor tun i ty  to  cornn ton t  on  t l ro  invent ion  s r rb_

nr i t tod  l ry  N l r . . loscph Yator  to r  ovr luu t ion  t ,y  t t ,o  0 fn"u  J ' i i , i *gy_
I t r : l l t c r l  I  r rver r t io r r ' .

Solur e||erRy- rel 'rosotlLq o source of energy of considernble Dotontisl
t tn l )o rL t r l ce .  l l r .  I  r ln r ' s  | | rve t | t io | |  t  sy  rs \ i sL  r rs  to  o rphr i t  i i .

I l r .  Ys tc r ' s  i r rven t io r r  fo r  t l ro  powrr  cor rven i ion  o f  e r ro rsy  f l r rc fua_
tionr wss rccoiv.d irr tho Otlice of.Firorgy-)lclatc,l t i  

""i i t i . i ir 
. i , S"p-

torrrbcr 18, l0?5, trrl wrs rclorro<l to rio f,rr u tirst-"tnso u""ti i" l ioi,.' l ' ho  
t r r rLor io l  u r r l r r r r i t t c r l  l r y  t l ro  i r rvor r to r  cons is lo r l  u f  o  

" "1 ,v  
, , i  , ,  , ,u , " r , ,

6pp l rc r t lo r  r r r t r l  u  rc l r r i l l ,  o f  l  papor  J r r rb l i sher l  [ ry  t l ro  i r i ven tor ' i r r  t l ro( )c tob6r  lU?{  i . ' uo  u f  " l ' l r ys ic r l  l tov iow. "
I  ro r rc l r r , l , ' r l  t l rn t  t l r c  conce l t  wns  theoro t icn l l y  sor r r r r l  l r r r t  lh r r ,  r r ,

wr r lL l  rc r lu i rc  I  r r rbs t r r r r t i t l  a l tounI  o l  deve lo l rue i r t  l r r . lo r .o  i l  r .o r r l , l  bc
cor r r r , ln ro , l  r  c r 'nurc rc ih l l y  u ro I r r l  dov i r :o  fo r  t l ro  conv l l s io r r  u f  Lhcr r r ru l
t { r  r l rc t rc  o r rc rgy .  I r r  p t r t i cu la r ,  I  l l e l iove t l  t l r r r t  r lovo lo l r r r ron t  o f  a r r
r r l l i r ion I  t l r r r r r ru l  l r r rder  l ro lwrqr  tho  ho t  rn r l  co l l  s i r l cs  o f  t . l ro  dovrc r . ,
r r r r l  . tho  vcry  r , r r r r l l  t [ r r r ro r r t r  wor r ld  p reser r t  r l i l I cu l t ios .  S i l co  ro
oll ir icrrr:y ol t lro r'.rrrvcrtr.r rloporrrls t l ir irctly on lroth ol t lresc locroru,
t l rcy  c r r r rL l  r r l l  r r ' I r r . *o r r t  t l ro  d i l to r t r rcs  l ro twer l r r  

"u . , , c * *  
rud  fu i l r r re

r  r t  i t s  dovo lo t r | | r r ' r r  !
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- -.1..i.1.": .,l"",ll,,i,lfcrl tlrr[,.i] nrccourftrl, l!.lrrrl glorr. ylrtontirl lur irrr_prov l rg Uro o l l t ( . t l tncy wi t l t  wl r i r : l t  t l ror rn l l  or rorgy , .or i  l ,o  , , , r , ,vur te, t  t . , ,olor.trical ororgl. Arr-ohviorrs, lrrrt by u" rn*,," ii iu ur,fy'",r,irli l,r ,r,u, _t r rn l  or rnrgy,  r , f  cr r r r rsr . ,  is  t l rc  Srr r r .
l,irr arr irrrlc|onrlorrl, ovllrtrtion, I rolororl lho invontiorr t,o tr F€rnrtmrnrbor of NIJS toclrrricul stllt,.l jr. Cl,".r;; i;;g;,' i;;,,,"".'"ii,.i,rr ,,t,,,

l ] i i l ' i l . i ty J) ivisi ,r l ,  rrr, t  r , , ,rv oooniir ,^r. i  r , , ." i i ,  i"r i ,  
" i  i" , ,  i i i  

'* ,^,, , t_
r r { rz ru ton  Ac t lv l l , ros . . l lo  ugrcod w i th  r r ro  tha l ,  [ l to  co t rce t ) t  w ts  t l r r ro -ruu ' ' t y  ao ' ' ( l  t r t t  rE t  i t  c l touL l  undergo ar ld i t io r rn l  ova l r rs l , ion  i r rdogr l ,h  tn  do l ,c r r r r i r ro  t ,ho  n t t tu ro  t r r , l  tho  lu io l  u i - . ruy , f , * t ' i " ' f r " , "c r , , , , -
nttro rlsrl -

^,r1.)-o..n,,*n 
of t lro contplorit iea of thie invcntiorr, grrbstantialty rnorocrurL  w:ur  1 r r r t ,  i r r to  t l r i s  f i r s t  eLago ovn l r ra t io t i  t l ran  wo r r r i ru rn l l yrc ( l  | l r to .

Ws also consultod on eevoril occasionr with tho invenLor for ctarit i-cstion of_prrriculsr GspocLs of his invorri iori. Mr."V 
"i. i ; i"..",.r"t,"^l r . th  i r r - f i r s t -  anr l  secor rd-u tuge ova luo l ion  

" i  
i l "  i , " : " i l r i , , " ' i i L  u" "ni 'valucblo. lle hos irrvostotl sr"rbstanrial ai,"; 

";J 
;ii;;; i l ' itur?ry ouaorp l r i r r  h is  work.

Sulxo.quorr t ly ,  L l rs  I r r r rovat ior r  Ccntor  r t  tho Masqnchunet ts  Inst i_trrto_'f 't 'ochrrologv, (trtl 't 'y, Urrrrtrrirtgo, M;;r.;';;; '; i;:,.t i i"ii,i".f..,,,a soco | ld { t0 ,qo  ovo l r t r r l ion .' lhey  
cor rc lu r lc r l  t l r s I  t l ro  conco l , t  i s  theorc r ica l l y  p l r r rs ib le  L r r rLcon l i rn rod  t l rg t  r l re  t l r t r rn r l  bar r ie r - i r r r l  L t , "  

" " i r -_ rn , ; i f  
1 i i i , , " , , " i " , , ,  , fths i ldividrrul circrrits rnusl bo rturl_ierl furrlror 

'tL 

"""i".t""if,",. "n*torr .tlro o{licioncy ol tho process, ,ll,u,v ,oiu-u,i",, ii,-_u_-lr,,,Ji"ur, ,,,tloir opiniorr rhr[ rhs orrlv w,rv iu which Ji;r;f 
""i;;;;;; 

'i,"1,"r"1*rry
ovaluated is to brrilrl a rnirdet il lhe dovics. 

-" .'v rrI

. lt elroukl bo poiltorl out tltat l,hia proposal ie ba.scrl on a tlroory thothas not yo.t boen dernonstratod in j prrctical ,,1,"i",1,ig ,t;"ii". 1.."r_t t ronnoro,  t l rcro iB a r isk that  i tcannoI  be,r r r r r l r , ' to .1, " i " i " . . i i i " l " , , r fy
onouFh ta bot ,oro corr r rnorc i r l ly  vo luablo.  t to*o" i r l ' l i - i i ' " "n  r ,o(lovolopod.l,o ol,er.to al" arr olliciency ovorr cloeo t,, ti, ni 

'"loi,,iu,t"by 
.,,ourvertor,-it crrr bo extrorrciy irnpoitnnt ir .l o" 

"i" t;ir;; ti;; ',,r" 
"i ".f_o.orgy.'l 'ho wny r,o rt.rorrrririe Lt,'u t.,,u poLuiini rl i i l l" l,f"i ' l 't""' r,,,lfAarr .exper i t r ror r In l  r r ror lo l  nnr l  s tur ly  i t .

ln  our  rocul t r ret r r l rL iorr  to  i l ro  Energy .Rosl r rc l t  an, l  l )ovelo l l -nrent .A( lnr in is t rat i ( ,1  wo st i tod. . thr t  i r r ' ix lor r r lcr l  n"" t i , " r io i i  un, . rw,rrtrl 'o noce*sary,ro tully e"tat,lisl, foa,ibili 'r,l '"i ' i i," i,, 'J",ii iJri. U,,,ifLr rs . . ts  done,  wo wi l l  not  kr row how val r r tb lo  i i  is .
I  l l l s  lDve | | t t u | |  t n l | y  r r . t r r n { c l | L  t r  ve ry  s i ; z r i l i | ' r n t  ndvan ro  i r r  t t r oel l , l  ts to lrro sr, lur enirgv i loro (

ril..rr,o "rirorin f rir ",;i;;;ir'i; 
"Eii;"i'""1i;l iil,fill;Jl"rnv 

jrrrrgrrro,rr,
' l ' l rn r rk  yur r ,  l r l r ,  (  ) l r r r i r r r ra r - r .
I  w i l l  bo  hn |py  to  t rv  to  t r l rs$^r . R y ̂ r''.r'i u ir ;;i ;, ;;iJ""l" liv" :liill Till;,t":ii J| Xi lii ""'t't,o orrly c,,"'*r I ,.on r,,nko now, ;.il; 

'i;:i;illi;.'Jr".,lii; 
,,,,"'.t to r rs ,  i s  th is .  l t  o r :c r r rs  to  rno  i r r  r t sLer r t rg  to  u r rs  les t i rno l ry  t l r t t  l | Jcot.rry '{t rtris (_''r(rr,is orn ,.u,u,,,itr,.il i; iii;;;ll;' l;iil ' i,i,,i ' ,li ,t,,t-l n rs  o f  re :o l rc l r .  Wt .  n ro  look i r ru

r , r .wot t  .a . , r reer Ie  i r r  .  l , , r l s ra , .k .19r  
-s  u l reor ly  r . lo r re , l  to  by  r l r .

l . i rn .owsro  o f  l l ro  p rossr r ro  l r l lo t r  yor t  bccor tso  o f  tho  or ro r t r rousro , . r l  rh is .who le  wr r r l t l ' Lus  ro  l in , l_ f6 r  i f ,u - i " r l  t l " ,u  . i r , , " " " i i i l  , f i r -cover l  o f  o i l  i r r  | | , t50  i r r  I ' enr rsy lvnr r i r_ . l , i  
" i t " . l , . t * , i ' " " "1 i i . " . "  " forrorgy whiclr t lrrr eutiro w,rrtrl curr r)cgtrt !o uso.



' Ih. nr^h,- . h whleh yot, .tvtft l. la earl l lrc rarpnrllt l lay whlch
yot havo t/, lro hrcttrlto ln rojor:,t. i tt1q Ll<rso l ltrrrnal.ivos wlrich do rrot
lavo  v r l r ro  a r r , l  l r r r " , r r r r lg i r rg  t . l roso  wh i r :h  do  hrvo  v r r l r ro  i s  ox l re t r tc ly
1 , , 'a  v ,v  n t r , l  vory  l r ig l r

I  r lo  n l l r re l i t lo  . t r ) l t r  co t l l tnn l .s  a l ro r r t  th is  p l r t i r " r r l r r  r lov ice .
l l r .  l I r . r l r i r : l r ,  i f  t l ro  Ynkr  p r r rposn l  cor r l , l  l ro  lo t l i z r r l ,  w l ro t  wou l i l

sor ro  o {  t l ro  ; ' r ' nc t i t t l  eP l r l i r .a t ions  bo  onr l  l ro rv  lo r rg  wo l t l ( l  I l ro  n f l x t
s to4r r  o f  r l1 .y1  lo1111t r .n t  t ^Lr !?

, .  \ l r .  l l uunr r : r r .  l f  I  r r ro5 , ,  I  wouk l  l i ko  to  u l rs rvcr  yor r r  las t  quos t , io l l
h r-.it.

In  tnv  j r r r lg r r rc r r l ,  l l r ( !  lex l ,  s t rD s l rou l , l  p lo l r t l r l r '  I  kc  0  rno t r l l l s  l .o
I  ycur .  I  t lo  r ro t  I r t r l i r vo  l , l r& t  i l ,  c t rn  l ro  cnr r i , . r l  ou t  r r r  s l ro r r l r l  l t c  cur r ie r l
, , r r t . i r r  l l t rn l l , . l  w t t l r  du .v  o t l rc r  s t { rJ rs .  I  t l r ink  t l r t t  wo l r r rv t r  to  b r r i l r l  r
l r I , ' r le l  \Vr ,  l r r rv r .  l r r  r l l r r ro r r r l r t l r .  t l l .  ther r rc t i r : t l  r r r r . r l i r  t io r rs .

. \ [ t4 r  t l t6 t - ,  t l r c r r  |  : r ' , ' l  s r r r ios  o f  In lo l le l  r . l l t r l t s  to  r l6v1 le11 tho  vur . i r r r r .
c r , rn t ( )n { 'n ts .  I  th i rk  t l r r r t  l l r i s  cor r l r l  [ ro  r lo r r l  r rvc r  r r  pc l r r ,d  o I  sovr r lu l
'  

I  rvor rk l  l r c . i tu te  o t  t l r i s  q ro in t  to  r r roko  t r  p lo r l i c t i r r r r  os  to  ius t  l row
lor rg  i l "  uor r l , l  t r rk r .  to  h r ing  i l r i s  to  f r r r i t io r r  l r r i | r r r rsc  l l r c ro  u to  t ( ro  n lunr
r l r rn l l swer r . r l  r l l t ( ' \ l i 0  \  r r t  i ,h is  Do i t t t .

I  r lo  l r r ' l i ov r  t l ru l  rv i t l r i t r  I  v r , t l  wo s l ru r r l r l  k low w l ro ther  o r  Dot ,  wo
s l ro r r l r l  g , r  i r r lo  ln  c r l r . r rs ive  r l i . vc lopr r rc r r t  c l f t r r t .' l l r c r r ,  

i f  thn t ,  r ' l l o r t  i , .  s lccuss f r r l ,  I sc r  w i r l t ,  rp l ) l i r iu t ions  fo r  l l t i s
r l { , v rcc .

I  r r r r  qu i lo  s l ro  r l ( l  I  l t r vo  r r , r  t re r i l ,o r rcv  i r r  s r t i lu  r l r i s - t l ru l  t t re
dpp l ic_o t i r ) l s  o f  t l r i s  r l t rv icc  r r r )  bcy , 'nd  nr ry ih i r ,g  t l ru i  h r rs  bcer r  r r r r r r -
t io r re r l  t l r i s  Inor r i r t l .

-  \Vo  nro .go i r rg . t r r  r :o rno  r rp  r r i th  n ; rp l i ca t io r ru  t l r l l  we l r rvo  no t  t l toug l r t
o f  -vc t .  I  l ru .so  l l r r r t  o r r  t l r r .  f t c t  t l ru t  ov( . ry  ( lov r : lo t ,  re t rL  ( , f  t l t i ,  | l u  t rc
w l r l c l r  I  l rnvo  hor l  u r rv t l r i r rg . to  d , r  w i t l r  l r , rsu lwuy '  i . , , , r t  . " t  , , t , i i t , i "  * r r .

I  u r r r  r ro t  suJ ' ing  t l t ' r t  I  t l r i r rk  t l r i s  w i l l  wor .k . - l  r lo r r , I  k r row.  I l r r t  I  r lo
t l u n k  t l r r t  i t  i s  w r r r t l r  t l r , . g o , x l  o l r l  l o l l e g e  L r r . t o  r r r k { . i t  w o l k .

\ t r .  l t r e r .  l \ l r . l , r : r v r . t L , r l o y o r r  t h i l k  t h u t  v o l r  l r u r r . t r r  r r r r r l  [ , ] l t l ) A
rure  r r r ; r r ig rJ r r , r l  n t r r l  f r r r r t l c r l  to  go  or r to  l l re  r rc r , i ,  r t cp? ' l ' l r r tL  i s ,  to  yor r r .
sn  I  i s Iu r : l  i t r t t  l

\ l r .  l , r : rv r : r r ' .  ( ) f  lo r r r ro ,  I  c r r rno t  r r rswr . r  fo r  l t l t t )A .
\ l r .  I t r r r . r .  l l ow r r l r r r t r t  1 ,o r r r  l r r r rour r?
- \1 r ' .  l , r : rvu t r . .  Wrr  r r r r . r ro l ,  f r rn r lc r l  to  l r r r l  o l t  l l u l  n ( ._ \1 ,  t ) l l t s ( . .
\ l . v  l x ' s l ,  r . s t i r r r r r lo  i5  t l t t l  i l .  wo l l r l  l r r rgo  ' , , i l r . rv l , r . rc  i r r  t l r c  o r , l c r  o f

$ .51) , { ) { l ( l  to  $2(X} ,00{ ) .  l l l '  p rog ln r r r  i s  r roc  f r r r r r lu r l  ( r r  u r r r l c r [ l k r r  t l r i s
s t z o  n v l r l  u l  t o t t .

f  l r .  I t yaN.  Wc w i l l  tu lk  to  l ) r .  I l i r s r :h  l t l rou t  { l r t t t . .
\ l r .  l l r r r l l i c l r ,  rL r  lou  l r . l i cvc  t l r r :  t r , c l r r r i r : l l  o l ) . ; tn r . los  w l t i ( : l t  s ton( l

i r r  t l r c  rv r r .1 ,  o f  t l r i s  J r l r , l x rs , r l  r :u r r  l rc  ovcrco t r r r : f
\ t r .  l l u l n t c t r .  \ ' r : s ,  I  r l o .
I  t l r i r r k  t l r c y  ( . r u r  l , r !  { } v ( . r ( { r r r e .
I  r vo r r l r l  l r t v t  t o  r r r l r l  t l r r r t  i f  I  r r r r  w lo l g ,

. - \ l r .  I l y r x .  I f  y , r r r  u r c  r v l on l { ,  t l t ( ' 16
an I I  r ' r  z{ ' .

\ \ ' l r r r t  wo ru l l  l ( x )k i l (  fo r  i s  t l r r .  r ig l r t  n r rswer ,  u l r l  wc
\ l r ' .  J ' r  c l r . r?
\ l r  l ' ru : r r : r t .  I  gu t l r r , r ,  \ l r .  [ , r : rvc l - t ,  I lu tL  - l ,ou  l l t vc

2 , l t t u  r r p l r l i r . u t r o r r s . o  I r r  r '

i t  wor r ld r r ' t ,  l r c  t l l . \  f i r s t  t in t r .
w i l l  l ro  r ro l l x l l  w l to  rv i l l

r [o  r l l  t r . ] ' ing.

r ( i v i cw r ( l  s ( ) | l t c

-L



l l o r  r r r r t ry  tov ie ro t l  r lo  yor t  l r rvo  t r r  rov iow l l ro ' . r '?
N l r .  l , lwr : r ' r ' .  I l y  i t r - l ro r t ' l o  ovu luu l iu t t  l l r r l I  t l r l  w l r r r l  |  ;6y  l ;1 -

Lor tso  i l ,  i s  t l ro  c t r l l  o f  t l ru  o l l i co  - - r 'o r rs is ls  r , I  t l t r c , . ,  o r ro  o f  w l r i c l r  in
nr r I  t i l t re .-  

l lowovcr ,  I  anr  p r iv i leger l  to  d r r ry  o l  t .he  s tn l l  , r f  thc  rcs t  o f  t l re
N l lS  ar  I  r l i r l  i r r  th is  caso w i t . l r  l ) r .  ( l l r c t .  I1 r ;1c .

OI  course ,  I  r lo  r rso  cor r l . ru r : to rs  ex tons ivc l r ' .
I , ' i n r l l y ,  I  tn r  c r r r ro r t l y  oc l i vo ly  o rguger l  i r r  e r to r r r l i r rg  n ry  i r r -hor rso

ovalrta l- ion sl,nlf.
l r l r .  I ' r r : t r r r  l )o  you l l r i r rk  th is  eys torn  is  wot l i r rg  w l ro rc l ,y  yor r

havc  a t r  l l .  d ,  l ) .  r ' r . ip , , r r ' i l ' i l i t  y  fo r  t l r l  Nnt i , ,n 's  e r r l lgy  in , r r re  r ig r r r ,y
r t r r l .o  ro .v iew r r f  c r rn rg l ' - rc lu t r . r l  i r rven t io t rq  i r r  n r ro t l rc r , rgnr t r . l?

Nlr. Lrwsrr. ' l 'hrt is n vtry nplrroprinte rvrl '  trr opeirte.-
( ) r re  t l r i t rq  t l r r t  r r r t l r  u  *y ' t , ; r , r  t l i n r ; t r r l t r . s  i c  t r  ,  r , r r r t r ln l r l v  o l r i r , c t tvo

ovr r l r r t l i , r r r -w i t l rou t  u r r , l r r r i  ro r rs iJern t i , r r r  ( l l  r v l r t t  l r r , r  r l i c l , l i  be t ' r r
r r roxramcd i r r  l t .  &  I ) .-  

Mr .  I 'nur rn .  Whero  sor r rc  rcn l l l  l r ro r r r i , ing  ; r r r rposn l  conrcs  ou l ,
o f  tho  2 ,200. t l ru t  you  rov icw,  r lo  )o r r  l r t v t  l r ry  s i r , . ,  r r , l  p lo tc r l r r rcs  f , r r
( .x t re ( l r l l l r | I  t l r r t l

l r . , r '  exur r r ; ,1e ,  i r r  t l r i s  pnr t i c r r l l r  p ro jcc t ,  i s  t l r r , rc  no .y  cxpc t l i t i r rg
o f  i t  t l ru t  i s  i l " r , c?

l l r .  l ,nwr : r r ' . ' l ' l ro  p roccdr r ro  i s  to  as ' ig r r  l r r l l  r r ' . l " r r rs i l r i l i t y  fu r  lho
invon l io t r  to  n  pur t i c r r lo r  rncr r rbor  , ' l  t l r l  o l l i t r .  r . r ' r i l r r r r t io r r  s i t l l  w i t l r
ins l , r r rc t ions  to  rxp t : t l i to  i l , .  Su l l r  un  rss ig r r r rc r r t  t l k r .s  p r r , r : r , r l c r r ro  ovur
ur ry t l r i r rg  e lso  t l ro I  t l ra I  pur l i cu l r r  s tn l I  r r r r . r r r l r r . r  l r r r r r , l l r i r .  l i ' r  l r l r r l , l c .
I r l r ' .  IL : r l r i ch  ha . r  l i vc r l  w i t l r  Mr .  ) ' r r t c r ' s  i r r  v r . r r t ro rs r r r ,  r '  l r c  l i r s t  l i ,  Ler i
it rrp tn r.rrrrly Scpt"entlx.r '. . l  l ix instructiorrs tlrol wcll to cxpcrli-tr. arrrt
ln ( ,vo  l I  os  I r r l x ( l l y  d5  lx t . ' s t l r l0 .

I r r  th is  p t r t i c r l r r  cuso i l  w ls  vc ry  r l i l l i c r r l l  to  r r rovo  t l rc  i r rvor r l , io t r
r tp i r l l y ,  i t rus t r r r rc l r  as  i t  wns  very  o t r l y  i r r  t l r c  l r rogrur r r  u r r r l  wo hnr l
s tu r tup  l l roc (x lu lo l  p rob lc r r rs  lo  contcnd w i t l r .

l ' l r .  l ' r t r : t c r r .  ' l ' hur rk  yor r  very  r r r r tch .
l \1 r .  I t rax .  I  hnvo or ro  r r ro ro  r l r ros l io r r ,  l r l r .  l , cw l t t ,  w l r i c [  l r rs  to  r lo

* i t l r  &{ l rn  i r r  i s t . rd  t iu r r  o r r r l  t l re  r :oor r l i r ra t i< r r r  o f  ( lovcr l rncr r t  l sc r r r io , r
w l r i ch  u ro  r :o r rs lnn t  p rob lo r r rs  wc  look  l t  o r r  o  r t 'gu l t r  l r l s is  i r r  r r l l  o f  t l ro
s r t l r r :on t t r r i t k .es  o I  t l r r  ( 'o r r r r l r i l , t r : r .  o r r  ( i r rv t . r ' r r r r r r i r t  l ) t x , r r l io r r "' l ' l t r : ro  

ig  nn  ovr ) t l l l ,  l )o twce l  y r r r r r  Iu r r r ' l i r r t r  i r r  r ' , . . . , r r ' t l r  u r t r l  , l r : vc lo t t .
I t |o t | t  o | | r l  t l r r :  r ' r ' . i o | | r ' r : l r  r r r t r l  t lev ( , l , r I r r rc r r t  l r ' , ; x r r r , ib i l i l y  o f  l i l l l )A

l ) o  l o r r  t l r i r r k  t l r n t  o v u . l u p  i s  c l L : r t i v o , r r  r r r c l l i c i o r i t ; o r  s , l r t I  k i r r r l
o f  r : o r r r r r r c r t I  r l o  I  o r t  l r u v o ?

I \ l r .  l , r rvur  r . .  I l  i .  r11s  oy1 ,111111 thn t  rv r .  r l r ,  l r l r r .  to  f r r l l y  r l r . l i r r r .  i r r
r l i s r . r r rs i r r r r . i_ l l r . t s r ,c r r  r r r l ' r . l f  n r r l  l l r c  cor l r .s lx , r r , l i r rg  spor rsor i r rg  o l l i r ,o
i r r  l l l l l )A .  l t  , lo r :s  r rv , , l  , I r ' I i r r i t io r r .

\ ! ' o  l r l  p lo , , , : t . , l i r rg  rv i t l r  t l r lL  r l c l i r r i l i on ,  ru r r l  I  r r r r  s r r ro  t l rn t  wr r  n , i l l

\V l rc t l ru r  wr r  rv i l l  r : vc r  loso lvo  i t  r :o r r r ; t l l t r , l1 ,  to  t l ru  s r t i . , f t r : t i r r r r  r r f
ou ts l l vcs  o r r< l  l i l t l )A ,  i s  tno t l ru r  (ucsuon.

I l r .  l t re r .  Ot r r  yor r  lu , r * ru lo  i , , .  t l r . r r r  i s  t ro t  l t r r t l r  c l rn t rco  t l ruL
sor r r r t .h i r rg  gorx l  . rv i l l  f r r l l  l r t -wcr r r  t l r c  r r l . ks  t , , , , , i , , . , , ,  1 , , , i - ' i i , , , , ,g t , l
l l r , .1 '  rv t r r !  r lo i r rg  i t  l r r r l  l l r cy  t l ro r rg l r l  \o l  \ r ' r , r ' ( .  r lo i r rg  r t? '

l \ l r ' .  l , l r y r : r " r ' .  I  r ' r r l  l s s r r r c  r ' o r r  , r f  t l r r r t  1 , , , , , , , , . , . ; f . . o r r r r . t l r i r r X  r r o c s
f r r l l  l x , t r v r . r ' r r  l l r r . r ' r ' r r ,  k . ,  t l r r . r r  r r r l  p l r , g r r r r r r  l , r r -  , r  l : , , , , , 1  , 1 , , , , , , , .  , , 1 ' 1 , , . i , , g
I r r l i . r l  [ . i  t r , ' l  r v 0 t t l r r r l ' i l , . r , r r , l  t l r r . r | f , , r c  r , f  l r , . i r r u  r , . r r r r i r r  r | r I



()ortr i t t ls to l inr l  oor'{olvo:t roc.ttrrt t t 'n( l i  g i  l . (r  6 vicuum, Lhnt iF,
rxtt l t ing h, l .pl tr  nt i  ,rr  ,r  rcrulI  of our rocorrr i i rorrr lut iorr:r.  t l ror I  lool
l h , r t  t l r o  p ro l l r un  l c r )u l ( l  r l i d so  t o  bo  f r r r r r L r t l ;  r r r r l  I  t l r i r r k  i t  i n  w i t l r i l
r ny  r c r l x r t r s i l r i l i l  t  l o  t t k c  ovc ry  s t c l ,  t o  r r r t k r r  s r r r o  l l r r t  t l r u t  t t ocs
toL  l | | r  l , l , o t | .

M r .  l l v a r  ' l ' h u r r k  
r r , , r r .

. .  I  hr '1 ' r  t l r t t  1 , , r r  wi l l  tu . r r r  wi th  r rs .  lVo \v i l l  l r tvo to  go ovur  to  t l rc
l l r r r r 'n  l luor  fo r  r r  v r r t r .

l l l r . cess  t . t kcn .  I
N l r .  I l ya r . ' l ' l ro  cor r rn r i t t co  w i l l  conro  back  to  o r r l c r .
Or r r  r rox l ,  rv i l r rc ' s  i s  l ) r .  l to l rc r t  L .  l t i r sc l r .

.  [ ' l ' l ro  rv i t r r t : ss ,  l ) r .  l l obcr t  1 , .  l l i r sc l r , .wns  r l r r l y  sworn  i t  l ) -y  tho
c h a i r r r r u r r . l

N t r .  I t r l x .  I ) r .  l l i r sc l r ,  1 .ou  nr r ry  p t .ococ t l .

STATE}IENT OF DR, ROBERT L HIRSCE, ASSISTANT ADUITTIS-
TRAToR IOII SoLltR, of,,oTtrEnlrAl5 AND ADVANCED ENEROY
SYSTEIIIS, LNEROY XESEARCE AND DEVELOPMENT A-D}TINISTNA.
TION

l ) r .  l l t r rsc r r .  f v l r .  O l r l i rnar r  anr l  n rorn lx r rs  o I  t l ro  s r t  t l r :onrnr i t | , r ,e .
.  I  r r Ipor r  l , , . f , , ro  1 , r r r  to , l r ry  t r r  l r r r t i f y  o r r  t l ro  u r r r r , ( r , ! r r r r f *  i i l  )A
l r t t r  r ! \ t r r l ' l r ' l r o { l  s i t l r  t l r r .  N o t i o r r r l  l l r r r r . r r u  , , f  S r l r r , l r J r t ,  ( N l l S } ,  l ) c _
l )o r tmo| | t  o f  ( . ' r r r r r rn l r . r :1 ,  Io r  tho  ovn l r r | r t iu r t  o f  0 r r r r I t . r r . ln tc r l  i r rvor r -
l r r rns-  A I  y , , l ]  r 'o r l r t l s t  I  w i l l  sPt . r . i l i cn l l v  l , l , l res r  r r r r  i r rvor r t i , , r r  o l  w l l i c l l
l l ro . l lu ro t l l t  l t ! , \  j l | \ t "  f t . c r , | | t l y  g iv , ln  I . j l t l )A  a  f rvorob lo  rcpor ! .

Itcloro rc:,lxrn'lntK i.rr t lt i i  sl l.t. l t ic rc(lucsts conl,ailed irr votrr lol,tcr
to  l l r .  S io r r lu ls  r l l t c r l  J r r r rs  4 ,  1076,  I 'wouk l  f i r s t ,  l i ko  to  iov iow t l re
backgr r ru - t r l  o f  t l ro  o r ru r rgernent  be twccn t l ro  l Jururu  o f  S tu t ( l r rds
nr r l . .U l ( l )A  r r r r l  r l ro  wty  i t  i s  bc i r rg  t r l r r r i r r i rk r rc r l .

- ' l ' l ro  l ie , le ru l  N , 'n t ruc l r . I r  l i r rc rg"y  l t csor rch  ln r l  l ) cvc loprncnt  Ac t
of l 07q-Prrblic Lnw iJlt-tr7?, l)ociinbor i l  l , t O7l-st aros iri ' ;eciiorr t. l  :

Tl 'c  N t i ' rnal  l luror | l  o l  Strnd! .ds rhtr I  g ivo pn. t icula.  [ t t { ) r , t i . , | |  to tho cv! lu| |_
rro, , '  r l  o l l  prorr"s i "c c ' ,cr*y-r , . t ! ! ( .d i r rverr i ions,  prr t icutnr ty t r " , ""  i i , r , , , i iLrot  r ,y
r r ' o r v r . r u u t  r n v r r ' t " r s  t r r ' d  s " ' , ' t t  . ( , r n p I t | r c s  t , , r  t l x r  p , r r t h , h o , , 1  u t r t [ | | r t r , r . , r r r c r
r r ! r L . r  t r , , n r  t t r !  A ' t r ' r i r r r t r a t o r  ( , , f  t ) | l  l ) A r .  ' 1 h e  

N n t i  , r r r i t  | l , r . . ! , r , l  S r t r r ; 1 t r , , , !  , s
nut l ror ized to pr , ' | ' |u l* i tc  r ' :gulr ! io" !  in lur t lcr , r , rce ot  !h i r  $, jc t i r ) r , .

Yorr  l rev r r  l l r c r r , l y  l ronr r l  t l r i s  r r ro r r r ing  f ro r r r  t l r r .  r r . l r cs r . r r tn t i v ts  o f
thn  l l r r renr r  o f  S tnr r r lu r r l . r  r . r  to  l row i i  n , l r r r i r r i s t l r r  ih is  l r :u i " l r r t io r r .
I ' ) l t l )1 ,  

" f  
cor r rs r . ,  1 r 'ov i r l c : ,  f t r r r r l i r rg  t l  t l r , .  I l r r r r . t r r  i r r  - r r r r r r , , i t  , , I  th is

ur :L iv i l y .  ' l ' l r r r  
t r l |ou l t  wr r l i  $1 .5  l l i l l i on  [ r r r  l i , r : t l  yc l r  t ' g '70  nr r , l  tho

Lr l r , ' l t i on , l r ru l l r r . ' l ' l r r :  l , res i , len t ,s  rc ( [ l los tc ( l  [ r r r r l [ c t  r . r rc< , r r r r l r : r r t l s  g l
r r r i l l i o r r  fo r  t l r i s  p r r r 'posc  i r r  f i sca l  yor r  lg?? .

l , r : t  r r ro  r ro rv  r l c ' r . i i l ro  t l ro  n r : t iu r i tnker r  by  I l lU)A to  p ro i " f r i . \  l ) r ( , l x rsor l
invcr r t io r r r  w l r i c l r  l r r rvo  I r t 'un  ovr l r r r r t l r l  i r y  t t r r .  Nr r t l , r r l l  l l i r r , . r r r  o f
S t , r r r r lu r r l s  r r r r l  recor r r r r r r r r l c r l  fo r  l i l t l )A  

-s r r Ig r , r r t_  , l l r , r  N l lS  r r r :o r r r
r r e r ! , l n t i , , r r r  r r l r r  r e , , . i v e r l  l r v  F l l l l ) A , r  ( ) l l i ( . c  ; t  I r , l l , t r r . .  S r u r l  r r r r r l
l ; r cu l  l t r ' l t t i , , r rs  ( lS l ,1  w l r i r . l r  ro fcn i  t l r r . r r  tu  o r r r .  t r f  l , ) l  i / i ' r  p r , ,g rn l r
u r ' l t v i t i r r_ fo r  t !  : tO-dr ry  rov iew to  r l c te r t r r i r ro  w l ro I  u ( ] t i r ) t t  th , i  ug , , r r , ry
' l r ,  r r r  l r l  t  nk r .' l ' l ro  p rogr t r r r  nc t i v i t y  i s  askc( l  to  se lcc t  o l l  o f  t l r l r c  op t i r r r rs ,  r r ln r r , l y :

aJ

(ir



( l )  T()  Pror u? Tt l l l  Nl l f i -nE(:oraMDNnDD PROPOS L r( l
n I t  I ' t0 l t t '

' l 'his oplion rorltrires n.rrtntl progrttnllt l t l io tttr l lrrocttrorrrottL cott-
sidoral,iort with fir l l  toct,lrrrit ioti ol- tho Lcclrtt it:t l  ovaluoLion of t]ro
N rtiorral l lurotut r-rI Stnn,larrla.

( ! )  1 ' o  RsJDc ' r  l | |D  P t t oPosAL ,  w l t ' l t  r t lE  R f , c ( )MMnNDATIoF  T t l ^T  EnDA

NoT  IDCOME INVOI ,VDD I l l  ANY WAY Wl ' t l l ' l l l B  l ' l l o J l , ( ' T

' lhis 
oution rrr, ,vir los for l l ro introduc[iou of cottsidoratiotts such Es

Drograrnriral ic , losiruLi l i ty, c.onooics, ert viron nt trrt  l ,al  oottsidorationc,

i u i  r r r i < r r  r l ou l i ngs  w i t h  t l t o  i r r vo t t t o r  o r  w i l , l t  s i r n i l n r  r l c v i t es  t l r n t  t l r uy

r ro t  l i avo  boo r r  c , i r r s i , l c r c , l  i t t  t ho  l l r t r o t t t ' s  ovu l t t u t i u t t .

( ! )  To  BETDR T l rE  PnoPoaAL  BACK To  rnD  oF r I cD  oF  INDUBTnY,
aTATtr, /rND LOCAL IIELAIIONa tOR A Mr|rtKt ' , l  TRaT.-/ |N EFaORT
1 'O  DETEI t i I INS  WI IE ' I t IUR  ' I ' ' IB  PROTOAAL  I8  I ]UPPCI I ITABT ,D  IN  T I ID
tntvlrE sgcroR.

l 'his optiorr can irrvt lvo a small  grtnt to tho invontor to covor

orponsos aegociatod wrl lr  l trcpnrct ion lor visiLq lnrl  tr tvcl to sotlrces

o f ' p r i va to  r , op i l a l  t r r  sn r ' I  n rppo r t  [ o r  t l t e  t l c v r : l opmo l l t ,  o r  t o  8c t ! k

l icorrsit tg rrrurrgcrnr! lLt wlrero spproPrinl,o
111  61 l l 16nge  i o r  t l r i s  s r rppo r t .  [ ] l t l )A  reco i vos  accoss  k r  t ho  evo lua -

t i on  o f  t l r oso 'ou l , s i do  p r r t i es .  W l r c t r  t he  i nve t t t i o t r  o r  i t l ca  i s  no t  p i cke r l

up by the lrr ivi to sceLor, this ir t fonnal, iou is ovoitt l r lo for sttbsequcnt
r; ' i ; l ,v l i  l t l)A.

't 'hc inl,errt of fr.rl lowinq thie option is l,.r estalrl ish invcntiong in tho
privato socl,or urherovcr 

-possiblo 
or [o accunrulo[o arklit iotrol ovtlur-

i io r r  i r rd ica t inc  why l r i vu to  suDl ,o r t  i s  I ro t ,  rv r i l t l r l c .
' l ' lrus fsr. f"our fuvorrble rccot rt tncttd a t ir.rt tn ltuvs boen rcceiverl by

EIiDA frorn tho Nnliorrul I iurettt of Stnndnrtls ttttder theso nrrartgc-
rnonls. Tlro first l.wo wcro relerred to the Arisistnll Arllnitt isl lator for
Oor rservn t ion ,  who excr r : i ser l  op t ion  l l  a t rd  re t t tn t l r l  t l t l t t r  lo  lSL . ' l ' l ro
tlr inl wos rer;eivod jusl lnsL wock ontl ltos bcon rcfurrurl to tlro Assistuttl
Arlrrritr ist rntor for Fo'"i l  l ' lrcrgy,

I arrr subrrritt irrg for t lro record a briof cutntttaly of Iheso c&ccs.
'fhs fourtlr r:r:o"rrrrncrr,lrrt iotr is t lro proposnl hy [{r. , l t 'seph C, tq1s1,

o f  L inco ln ,  N loss . ,  wh i r l r  l tos  j t t s !  bcc t t  r r ' f t r l c , l  to  th r r  O l l i co  o f  l l ro
Assisl,orrt, Adrrrinircralor for Sirlrr, Ocothortunl, ttttr l Arlvnncorl l l ttorgy
Sysl,erns.- 

l\tr. l lvex. Willrout objection, tho surnmlry of t lro ca-ses you urou-
t io r r  w i l l  l - ro  i r rc l r r , l c t l  i r r  t l r c  record  a !  t l r i s  po in ! .

l ' f  ho  in f t r rn r t t ion  fo l lowu: l

l N v r i N T r o x r  l t r c o v r . r N D u o  t o f ,  n l t D A  C o l r t o r n r r t o x  n Y  a t t n  ( ) r - r ' r c u  o t
l , : N D | | o y  l t r : r , ^ r r : o  I n v t i r | t t o N 6 .  N r r r o x a t ,  l l u r r r : , r r t  o l  S t ^ x D ^ l ( D !

f .  Stef , f r r ' f  F. f f f f f r fn,  l i r 'v l runrrcta lc. ,  loc. ,  Worcestr j r ,  Ma-ss. ,  I )cntou) l lc tot '
ns Sytran lor  Plctr rc Erc, , tv .

.gurnrrory.  l 'h in inv t ion provid6 r  tochtr iq o who.c l ty  r r  condurrrcr 's  c l t 'c t r lc
n r c t c r  c r n  l , €  u r l l r r r k . d  L y  t h s  u t i l i t y  c ( ' n r p r h y  t ' r . u t r  a t  t r n y . , r r . , , l  ! e r t t ! l  l r t t . ! ,
d r : l x r r d i n ; u r r l l r t l o | . r l o r r t l r , . i u l a l i l y n t t h r l p ^ r t r c u l n t l r r ' r r ' l l r t t r r ' t ' t n . u l r l r r r r l
austar  u l  I ' i8 l r  L,ndi  thr ' . .1, ,  in( . tL i inA r l ' .  c t )s l , , ' t  l ,o! ' tor  r r \e ' l  I 'y  thu eorr \ r r r t rcr  r t
t i ' r€ wh."  t l f ru id r  ! t .e$ or  tho ut i l i !y .  

' l ' l t t  
l l rb ut  rvhich t l r€ r ! ' i :kr  ( , lx .dt l l |

would br  rd j  r t rd l )y  r r i t r rs o l  c i [o!Ld t raulru i t tcd ovcr l l r { !  puwer I 'n , ' i  f rorrr  t l 'c

i t  v  tn l   TE



.utttt Nad4 @t-.. td ..t ttat6' t. 't"Itttlor toetlt L alvtn ut 'lt @rttnrt'
.1 t t ; . . .a.a r tnr l t  t l t '  u ,at .  t  ; rn 'oht t .a.n)  a lv. t r  l t t t t ,  l t ro l ' r , ly  I 'y  ut t  ht '
ln '^ | l t r  t t6t r l  l t tdL^lh ' l  tn a l t . " . , l ' rorc. .

t l . r . ; " ' .1,1, ! t rca r i l  ,V/rs -  l t ,1( 'D"rcndcd ! . ' t  arc l t r i .a l ly  t 'n l ld atr r l  *or th l  o l
. r t r ' r i { l r o t i , " '  I ' J  I , i l l l ) A  t { , r  t r r t ) t , o t l .  N r ' v e r r b e t  2 8 ,  l l ) 7 5 .

l . ) l t l )A r( , ipr , | |sr :  l tcvn.$ ' t f l  l ,y  Ol l icr i  o l  t l 'a  Ad! i ! t l | r t  Adrnln lst r r tor  aor ( ior-
. ' . v t r t i r ' r r  l t { . f i . r r . ' l  l r r t . k  i , r  l S l ,  A l ' n l  ? 1 ,  l 0 7 l l .  M r .  } r , ! l n r n  i s  p l n t |  i n g  t o  ! l l l , -
' n r r  ! t '  i , ' l o r " ' n l  l . l ( r r  I ' r . , p r ) s r l  o ' r t l i n i n t (  t l ' c  e r p n r d r d  I t , , 6 r l n r  f o r  r k : v r : k , p r n r n t
o f  h r  n r c l ,  r .  l l l l l ) A  r t l l  t l x . n  r e l i o v  l l r o  t , r o p o s t r l  r r ' ( l  i l  i t  , h ) r s  n o t  p i c k  ' r t ,  t l x '
f t t r r r l i n x ,  w i l l  r s \ i s l  t l , , r  i ' ' l o n l o r  L r  o l ) t n l n h r B  t , t i v n l c  s . o t , , r  d . v e l o t ' n ' c I | t  I  ( t F .

2.  l t i t r  l ' rar t l  r r r l  Lnwr.rrce Xlelxbert ,  l ' l r l r  t t l rnulrctu. i t rX Oorp. ,  l l r ruD-
l '6t rNe, Nt*  \ ' r , rk ,  I 'uol  , l l . !cr .

st lnnrory.  ' ' I 'hrs r lev icc i !  or l  r t i t rchrnent  ihr t  cnf l  l r€ u.ed to rct .o l i t  r  roonr
th l ' r rno! t r t  $ r t l r  t r  dy| lchr{r r ( ,u!  t l lo t r ) . -dr ivcn c loek t intca rnd an !ur i l inry hcot i r t
c ler ! r ' in t  ! '  tn l l , l r  i t  to I 'n \ 'o ^  tenrtorr ture rr t  brck cyclc.  T l 'c  dovicr ,  wlr ich ( f t r '
l ,c  iDSl t r t l . ( l  \ r i t l r  r  ncrrr .  dr iv ' i r ,  ic t {  l r ick len)prr f t tun.  cont i l r ls  oncc cver l  2 l
h,)u^J t )v e\ tcr '  r l  r ' t , t , l ic ' r t i , rn o l  hrnt  t r )  th6 t lcnnoi t ! | t .  n. , t l t  q i ' r ta]  hctr t i r ' I  o ' rd
s r r r r r t  P r  i r r  c r t " , l i t i " r ' r " I  n , , ( l c l  o f  o p e r u t t o n  A r o  l ) ] o v i r k i l  l o . .

,1. .o 'n ' r .nr ld l rotr  ,v  Nl l .S.  I lcconrnrondcd ar  tcchrr ical ly  v i l id  rod *() . thy of
.  |  ,  t  '  b  i  '  I  .  r  f t  (  |  '  ,  |  '  l , \ '  l . l  l t  l  rA l , , r  ruIp0rt .  Nu\  r rnb.r  28,  1u75.

F: l ( l rA t . tuo\ . . .  l tc ! | lwed Lv Ol l ice ol  t l to A6si ! t rnt  Adminlr t r i tor  tor
Grnscrvot ion.  I l ' .1€r . r ( l  l ) l tck lo iJ l l icc of  lndui t ry.  Str tc anr l  Locnl  l t t t t l t iorr r
( l s l , )  A t , r r l  2 .  I U 7 i l .  A  b r o c h u . €  h  r o r  b e i n s  w r i t t , r r  * i t h  l i l t l t A  r r r r r t I r t  t o
l i . ( ' l n o l t  t l r o  c o r c f t ) t  o [  " o l r l , t r r r t i c  n i S h t  l i ' . t l x r c k . "

3 L ' , ' ,n l , l  ( : .  l , rcksun,  l l r r r . rgy ( i rncrpts ( i r . ,  Arrnalr . l in ,  I t lory land,  I lyr l rogcr
t ; . r . tnt ton ho l ro lht . t  t )u by Ozulutrcu.  Rc, lucr  tor  o l  l \n.

Sut , | r rury.  
' l ' l r is  

s)st( . I r  l , rc- ienL.r  l t  r r r  n l ' l ' r ( ,^rh l , '  t lx  t f rc . t r t ion ol  to | |nuAo
rnrr 'ut t ! !  r , [  hvdr() tct |  f .ont  carboniceour t r r r .h,  u.rnt  t | | '  rer luctr , r .  Thc procrss
c, , r t r i rL3 ot  t i /o. r rct ioni | :  nt r ! rnr  wi lh t in,  whcr{ : l 'v  h ld iotrn is  t ) .oduced, I r r l
l .he re, l ' rc t ro l  o l  thc t l | |  or idc t ' roduced l t '  thc I ' r r t  rc ' rct i , " r  l r ]  r  r .d| |c i r t  *us br tk
t / )  t rn,  w[ ic l r  u rec]c lcd.  Tl rc adreI t l | t rs  oa th is proccsr ro l ! t ivc to r r i$t i "8 ht( l ro-
t . r t  to | |erat ion t rocqa(!  nre thr t :

Atry carbouaccous lucl  cnn l ,€ r lscd to produco thc m{luclna 3o.s,  Includlug coal
r n ( l  6 y r r t l | | , i l ;

l lu .c hydrof ,cn c.n l r .  produo€d ul lnt  d rcducint  grr  which le tencrako unrnt
r i .  .uth€.  l ,hut l  purc orygcn;

( ; i , !  pur i lyrna 0r ' r r t )orrcrb euch rr  onr lnn dior idc acnr l ) l )crr  r rd shi f t  conv{ r tcrs
rrr"  rot  a(x lu i red I

A re[ormi lg f i r ]nace i !  not  reqrr l red.
t l . .onni . ' tdnt ton ty N. l l .S.-  l tecomrrrended lc t -€chnlcnl ly  vnl id rn( l  worthy of

c o n i i ' l e r l t i , r n  b v  l , l l t l ) A  k , r . o t ) p o r l .  M n y  2 1 ,  l U ? f '
l l l lDA rcrportc.  l tc f f r rcd to t l rc  ( ) l l ice o l  t le  Asl is t^nt  Adnr ln i l t rntor  lor

I 'ossi l  n ' r . r ty .
f .  Joseph O. Yrt r ' . ,  L incoln,  Mussrc l rurelL! ,  Pouq ( lonucrt ion o!  I tn$gv

.Srrrnory-  Tl r is  r lcv icc i .  c le imcd to l lo  n l ) lo to conl 'cr i  t lerrnt l  encr iy iot r '
usal ' l ' )  c l rct r ic^ l  t ! ' rvcr  wl t l  h ig l r  of l ic icncy. ' l 'hc bL{ ic r . r rccpt  is  t l 'n t  l l ro t l 'cr" ' r l
! l rot  ro isr  xrrrcr t r t ( r l  in  f ln r l rc t r icr l  c i rcul t  can bc icct i l i ( ' { l  arr l  rsc( l  t ' , r  t  v t i r r  t ' }
c r J . n d i n t  I ^ r t r  n | | n r l n . r s  o [  6 u c h  c i r c u i h .

An) r rs ishvc r l ( 'nrr | | t  er l ' i l ) i ls  r  rnndomly ver l i r rg vol tagc ^cro.s i t .  A.  l l .
tcrr l r l r l | luro is  inrrr r .$"rrd,  th{ j  nrntni tur l '  o l  tho vol t0to i rcr(  rs. r .  I l  t l r is  crrr re| | l
could t ,o f t 'c t r l ier l ,  th ' r  r r .$ul t rnt  curr0 ' | t  would reprr$nt  | |  ucr Iu l  ovr i ln l , lc  l r ,$er.' l  

l rcrr r rn l  energy c, ,u l , l  lx '  t ' .ov id€d l ron nny of  N \ ' r r r i t ' ty  ot  t r !utcrs.  ! 'or  ! iuc l l
r rcrr l icr t i ( 'n  t0 tsk l :  t ) l ' rco,  n r .c t i r } i rg r l iu( le nrusl  l )c  In l | in tn inrd i t  ^  tcrrpr ' . r t ( r { l
l , , rvrr  l ,ht r r  t l ' t r !  i , l  t l 'c  Iu l  rosi r tor .  l 'h(  r rer tor  lho tonrr | l | r r t r .c  d i f ierr r t i | | l  lh , .
Xretr t , . r  th.  c l l i , , r rnct ' r , f  !hc c i t r r " r ' . i io | |  l :J  e lectr ic  c lx ' .8] . ' t 'h is  consi{ lcrr t ior '  le t r ( l r
t , '  l l 'o  f t ( r ' i renrr ' r t  f ( ' r  In. : l l ic ic" t  ther inr l  b6.r i { ' r  l , ( t \ r l ' tn  t lx :  two r | tn ' r l ' is
A  r " r i o r  6 o s l  o l  r l , , ' . r s e t r r c h  c l T o . t  w o u l d  I n r  t o  c v a l u t r t , . t h c  n v , r i l r l n r  ! . 1 ' r " t t ' ] ! r
lor  o l r ta i r r t rg s| lch r  t l rc . r ' ru l  l ) t r r r icr .  A sr :c. ! | |d r f l l t i , , r  r { ( 'n l  $"u! l  l ) r  t r ,  l . \ ' t r lunl .
th{  c ip.b i l i ty  to produce c i rcuiL!  o l  the vcry imnl l  rhrrr r ,3t( 'ns r r ( tu i r r { l  r rdr ' rX
r t ^ t c 1 ' l ' l h e - t l r r  t r . h r i i  r t e r .

l l rconrnlu iorr  by ,V/1,s.  - "Wc rcconr| |ond th ls drv ice rN an i t |vonl i " r l
w I r c l '  i n  w o r r l r y  o l  r , , r i i r l . r n t i r ' r  t o r  r p t , r o t , r i r t e  C o v r , r n n r t n l  i u t ) t r ' r t .  I n i l i | | l
, r r t , t , , ) r t  r l | l r r r l r l  l , . -  t l r r rcto( l  t r )  lu l ly  er ln l ) l is l '  t ( .c1" ' ic t r l  v" l i ( l i ty . "  J" t ' r '  l .
1 9 7  0

l l . ,porrc l ,y  f : f l l r l l  l t r l " r re{ l  k)  tho () f i icc ot  thc Asi i i t r r r r  A( l rn l | | i$ l r  tot  t . ' t
S, l , \ r ,  Ceot l 'cnn^1,  r 'n( l  Ar lv ' , ' ' r rd I , )nrr8y SvHt?t , r .
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l ) r .  l f r r re r . r .  Now lo I  r r rc  t r r rn  t r )  l . l ro  o r l ( ^ r r i z r r l io r r  n r r r l  t | r t . tn , {n r t r \n t$
wi l  l r ln  t  l l r  (  ) l l i r : r r  o l  t l r r . r  Ar ,s i r t t t r  l ,  Ar l r r r l r r i . r t  r r r t ,  r r  fo l  S . , l r r  r ,  (  i r .o t . l ro r  r lu l ,
nrrrl Arlvarroorl l,)rrelgy Syritr.rrrr (AS( lA).

Any  encrgr ' - ro l t t r ; r l  i r rvon t ion  re fo r re r l  Lo  l t , y .omco w i l l r  l  fnvor r r l - r lo
recor r r r r re r r r l r l i r r r r  l11 '  I l re  l ] r r r ln r r  i l  g r ro r r rp t l y  n r r r l  f r r l l y  co t rs i r le r ( , r l  l ) y
t l rs  l ) i v i r i t r r r  r , I  Sr r ln r  l , )nc rg-v ,  t l ro  I ) i v is io r r  r ) f  ( l c ( ] t l r . r r r r l  I l r rc rg l  ,  o r
tho  l ) i v i ' i o r r , ' f  Nr rg r r . t i r "  l , ' u { i ( 'n  } l rc r l : y  i r r  l l re  l l .ns  u l r r . r r .  t l r c  i r r -
v r r t r l i r r t t  r r ' l r r ln .  l , l  t l " . r r0 r l t y  sys te t l s  l l rnsc  r l i v i * i , r r r . r  n r r . r l cvnLrp i r rg .

( ) t l ro r  i r rvc r r l io r r r  r r r r r l  o .ss r tc i r r tcd  Kr t rDts  f ( r r  r ( rscnrc l r  o to  r r fc t rc i l
t l  I ) r .  Jor r ros  S.  I (n r ro ,  l )opr r l , y  Ars is ta r r t ,  Ar l r r r i r i s t r rk r r  f r - r l  I ' l r ys icu l
l l csoa l t : l r .

l l e r :o r r l l_y  rvo  in fo r r r rn l l y  os t .nb l i shod s  sp t )c io l  l l r i t .  r r r t r lo r  l ) r .  I (u r r l
t { )  $ r r l } l ,o r '1 ,  r rovc l  t r r r l  rcvo l r t t io r r t ry  c l t r rgy  co l rep ls  l l rn i  r lo  r ro t  t rovo
nr r  o l rv io r rs  l ro r r ro  e lscwl ro ro  iu  tho  i ,e , . j r r ,  i . ' l ' l ,o ro  i , le r , *  rn r r  cor r ro  I ro r r r
r r -v  io r t rcc  i l s i t loo t  o l lL r i ( lo  o f  I  l ro  ( l i i v r : r i r r r r , r r r t . .

Now t l rn t  I  I r r rvo  rov io rver l  [ l ro  I , ] l t l )A  I l rx .c r l r r ro r  an , l  l rackgror rn r l ,
lo l ,  r r .  tunr  to  tho  proposr l  by  N l r .  1 ' r r tc r -p , ,s , ' r  lo r r t l r , , io r r  o f
o t re rgy  l l r rc t  r rn l  io t rs .

Or r . lu r rc ,1 .  1070.  wo rece ived I  le t tc r  f ro rn  tho  I lu r ' , ' o r r  o f  S t ,u t r la r r lg
s to t inK t l r r t  I { r .  I ' r t r r ' s  co l l cep t  i s  thcorc t i r : I l l l  s r r r r r r r l .  ' l ' l r c  ro t , i rwr . r
l r l r r r r r r r r r r l . r r t | ,  l rowovr , r ,  t l r r t ,  sovr . r t l  gx r l ,o l l . i t l  r l i l l i r : r r l l i l s  r r )us t  bo
ovr r l r r t l , c r l ,  r rn r r rc l l  :

( l )  ' l ' l re  t r l r i r : v r l r r rc r r t  r r r r l  tn r i t r t cnnr rce  o f  r  l , l t c r r r rn l  l r r , r ' r ' i o r , r f  vc r -y
s t ru l l  r l i n r ins ions :

.  (2 )  ' l ' l r c  fn l r r i r :u t io t r  o f  c r t rc r r rc lS '  snrn l l  l r r r l  r l c ls r ' l l  pnckor l  c i r r : r r i t
elorr{Jtlts; [ ' |r(l

( l l ) ' l ' l ro  idor r l . i f iea l ion  o f  n rn to r ia ls  lha t  w i l l  po l fo r r r r  sa t is fnc to r i l y
a t  lho  l r ig l r  te r r l ) r r r tu rcs  r t ' t l u i l cd  fo r  l c lc I t r r [ r l r .  r l l i c i t r r rc i rs .
-  

' l ' l te  sccond s t lgo  o f  lhc  IJu le ru 's  ovn l r r r r l io r r ,  Ie l fo r r r r r r l  by  l l r c
N lussr r :h r rso t ts  I r rs t i ! r r t , r :  o l ' l i , c l rno logy ,  rc " , , r r r r r rc r , i l ,  t l r t t  r r r l r l i i i o r r r r l
tesenrc l t  l l r  cor r r l r r : t c r l  r r rd  l l r rC  o  rvork ins  r r r r t , l , ' l  l l . c r ) r$ t ru r l l r l .' l ' l r ig  rvor th l  fu r r r i sh  t l rc  r r r l r l i t i o r r t l  i r r fo r r r r r t ion  le r ) r ,ssorv  l ,o  r rv r r l r r t lo
I t to ro  l t t l l y  tho  lx r te r r t in l  o f  t l r i s  i r r ren t ion  nr r r l  t l r . l c r r r r i r ro  i l , s  u t i l i l y  t s
r  l ) r 'o ( l l l ( :1 .

I  l r t v r :  n .q r resk t r l  l ) r '  l i nno  to  rev icw l .hcsc  rcconr r r rc r r r l t l , i o r rs  ln r l
t r r  r r . l , ( ' rL  l { '  r l ' .  r \ , i l l t i t r : l ( l  ( l r l , s  as  Lo  rvh{ l  0 t l l i r ) t t r i . l r , ' r r l , l  l ro  t t kc t r .
\V , .  i r i l l  l r r .  1 ' l r .u* r . ,1  to  i r r f , ' r i r r  t l r i s  subcor r r r r r i l , t - , r :  o f  t l r c  o r tcor r r r r
of t, lr is rovir:rv.

LcL  t l c  l ro r l  g ivo  -you t  f c rv  r l i t . cc l  co ln t l c l t s ,
I  t t t t  by  l ruckgror r r r r l  t r r  o r rg inc t r  r r r r r l  t  p l rys i r . i s t -  l r l cus  l i ko  t l r i s

rx ) r rc  0 l { ,nF  pcr io r l i r . r r l l y .  ' l ' hc1 ,  r rn r rso  tho  Ar l r . r , r r t l i r r  to  l lo rv .
l l c re  i s  r  r r r rvc l  n r r l  l l ovcr  r t r r r l  r rc rv  i r len .  I l .  i s  r , r r : i l i r rs  to  l r t vc  s r t r : l r

t l t i t rgs  r :o r r rc  to  r rs .  l l .  i s  c r r . i l i r rg  to  bcg in  l -o  r lo  l l r r r  r l su l r r .h  t r r r l  r l t -
v r ' lo l r r r rc r t l  l l r ! r ' cssr r - t '  { .o  ( l c l r . r 'n r i l r l  r r ' l rn l ,  sor r ro I l r i r rg  l i ko  l l r i s  r t r r  t l r r .

( ) [ t c t t t i r r t cs  rv l rn l  t vc  l i t r r l  i$  [ l r r !  s r , r r r t l l r t :  r l , ' r . - r i ' t  w , ' rk  v r . rv  \ r r ! l l
r t t  l l l .

O l l rc t  t i r r r r .s ,  r r r ,  I i r r r l  t . l rn t  t l r t r  r l i r c r : t io r rs  wc  sL l r l .  in  w i t l r  u  r r r . t v  i r l rn
o f  t l r i s  l ,11xr  g r . t  l r ro r l i l i r r r l ,  l r r r l  o f t r . r r t i r r r l r  o t l r r . r  t l r i r rgs  c r r r r ru  o r r t .  o f  i t .

l l u t  L l rcsu  urc  t l re  k i r r r l s  r , f  t l r i r rgs  rv l r i r ' l r  l r r r  r r r r . i l i r rg  l t r r l  n ro  l r r r r .
S o ,  I  t t t r r  v r r t l '  r , t r l l r r r . i r , r l  r r l r o t t  * l r r r t  * r r  l l r v r  l r , r r ' .

.  I  r r r r r r  g r t r r ln r r t . r . r )  J r ' r  l r . t \ r ' r r r l l - t ,  t l r r r I  l , ] l l l )A  r r i l l  fo l lo rv  r rp
v i g , r r r r r r : , 1 1  o r r  t l r i s .  I  l r l v r . r r  I ' r ' r ' s o r r r , l  i r r l r . r ' r ' - t  i r r  t l r i - ,  r r s , l , , , . '  l ) r '  l i r r r r , i ,
n t t t l  Jo t t  r : r t r  t1 .s t .  n5r r r . r l  t l r l t  t l r i s  r r i l l  r ro t  f r r l l  l r ' t \ rc ( .n  t l r r  r ' r ' r l ks .



?'haro it ignil lcruL poknliJ horo, bu! wa do '0 Lnow wl.t clnt,
r)ol cr Ldl rea.l ly is.' 

l \ lr. I 'atcr go"o you r run{lown ol sorno of tho tlr ings thul, cotrhl
ha1 'pcr r . i f  t l r i r  t l r i r r6  i s  r love lo l ro r l  | ,o  t l rn  l in r i t  Ur r l  t l r r . r  thcory  i r r r l i -
.a t / . s  | l r lA l rL  I  r r !  l | l r ss t l , la i .' l ' lro l lr irrg l. lrrL wo rlon'1, know todry is wlrrt rro tho proctical l irnil,s
, ' f  c  r lov ico  l i ko  l l r i : r .  ' l ' horo  ore  s ig l i f i cun t  to r : l ru i r : r l  t r ro t rL : r r rs . ' l ' l re r r '  ' r ' t ,
a lso  s ign i l i car r t .  t cchr r i , : r r l  oppor l , r r r r i t ies  l re ro .

In ctrcrgy, t lre l){rttorl l irrc--ohrrost alrveys, artrl I know of uo clso
tvhero it is not-is cost. ' l 'ho 

tlr ing wo cr.l 'L st1, trxlay is ulral rvoulrl
l ro  tho  cosL o I  rn  e r rc rg-y  couvors i r rn  sysLcr r r  l rk r ,  t l r i .

IL  looks  as  t l ro r rg l r ' i i  cou l r l  bo  a t t in i t i vo ,  b r r t  l c  w i l l  noL  k ro \ r .
r r r r t i l  wo go t  l r r r t l re r  i r r to  t l re  Sr ro l r le r r r .

Wo lravo to rlo tlro rujotrri l l  !tr(l dovolotrtnent crrrl r lornorrs lrr l, ion.' l ' o  g rvo  you sor r r r t  i r l ca  o f  o r ro  o f  tho  inhr ron t ,  c l r r r r t r : te r i s t i cs  u f  th is
parliculrrr rlovico, lol, ruo suy tlr is. It contos irr vury slrrull sizrx, urrrl thuL
can bo rttrscl, ivo. ' l ' lrero is t lto potcntiel lor urit:rocircuit teehtrirlrros,
wlricb lrrvo corrro vory far.

Or r  t l ro  o t l r r . r  hnr rJ ,  t l ro  ou tpu l  o f  t  s i r rg lo  un i t  cc l l  o f  t l r i s  t - r 'pe
wou l t l  bo  r ' l  t l r r .  , ' r r lo r  o f  ono- rn i l l i on th  o I  n  wd l t . - - - {uo  or re - r l i l l i o i r i , l r
o f  o  wr l t .

So ,  to  l ro rvor  ono 1O0-wat t  l ig l t tb r r l l r  uor rk l  rc r ; r r i re  100 r r r i l l b l
rrl t lroso doviccs. So you sco tlrrt rvo lrovo rr lr lrg \vft i l ,o go to lre ntrlo
lo  p roducc  t l r rx ;c  r r r r iLs  i r r  n  quunt i t y  u ld  u t  r r  eos t  rv l r r . ro l i y  thcy  cou l r l
bo ecorrornicnl.' l ' lr is (loesrr'I dclrr rrs becauso wo ltave I fund nrrr on lu,l ly intorcstirrg
idoc  l ro ro .  So *o  w i l l  bo  go t t ing  d t  i t .  l l u l  I  t l r i l k  thac  on i  has  Lo  k t r , :1 r
It tn t)orst)ocl.tvo-

l, l iko irrurry othor pcople, arn lookirrg lor sr)lrrt ions !o [lro enorgy
prob l r r t r - r roL  r  s r r l r r l , io r r ,  I r r r l  so l r r t io t rs .

I r r  E I IDA t r r r l  I  r rn  no t  g iv i r rg  l l ro  par ty  l i r ro  bu t  n ry  own l rcnona l
v iows l rc ro  wo l r r rv t r  n  q (X) t l  i t ] t ) ro rc l r .  l t  i s  ! .  nNt l l i  ro I |ge( l  &r , t r roac l l
L r  so lvc  L l ro  1 , r , rL rLrnr .  Wo l r r r l io  t l r r t  wo w i l l  c r r r r ro  i rp  * - i t l r  so l r r t i , r r rs
t l ru l  h rvo  l r rv  c t ' s t  u r t r l  l .h l I  r ro  o r rv i ro r r r le r r tn l l y  rn t r ro  s I l r l r c t i vc
lltttt t l to t lr irrgs rvc lruvc trxlay.

I  t l r i r rk  i t  i s  r ; r r i to  obv ious  Lhr t  ws  l r l vo  rn  inL l ros t ing  i r l c t  herc ,
bu t  le t ' s  rvu i t  n  l i t t lo  rv l t i l s  k r  go t  &  b€ t t r : r  r rn t lo rs tu r r t l inq  bc foro  rv t :
lrrgirr lo rlttr t lro eourso ol tho rctivit ios tlrtt rrlr. r lroutl.y rrrr, lcrwoy.' l ' l rn r rk  

vor r  v0rv  r r  u { i l r .
t r l r .  l t i , r x .  ( ' , i i r  y , , , r  g ivo  n te  so t r re  os t i l r ra to  rcgar t l ing  t l ro  t in ro

i t rvo lv r : r l  t l rnL  w i l l  g ivo  r rs  sorns  conc lus iv r  r : ( l l l l c l t  on  t l ro  up l , l i r . s -
l r i l i l , y ,  l x r t l r  i r r  r  t r , c l r r i c r l  senso rn ( l  in  on  in r l r rs t r . i r l  o r  p ror luc [ io r r
. , c rso ,  r r .gar , l i r rg  t l r i s  l , t r t i r . r r la r  i to r r r?

l ) r .  l l r r r s c r r . ' l ' h r  s i t u u l , i o r r  i s  t l r i s :
\\rlraL orrr. rusL .lo l irst is to Corronstrrlc hrclrrriorl forsibil i ty. I rrn

so t r to rv l r r t  fu r r r i l i t r  rv i l , l r  rv l r r r l ,  i s  i r rvo lvc r l  i l  th is  p l r t i r . r r l l r  i r rvcn t io r r -
I  rvur  u r r  l x I r ' r i r r r r ' r r tu l rsL  r r rvsc l l  i r r  I l ro  pus t .

I  [ l r i r rk  t l re ro  i s  a  vc r '1 ,  l r igh  probab i l i t y  t l r& t  u  dcrnons t re l ion  cun [ ,e
bu i l t  t l r t r t  * i l l  ' vo rk .  |  , lo r ' t  tL i r rk  l , l ra t  rv i l l  bc  t l ro  rnu . io r  p robk ' r r r .

I  t l r i r rk  t l ru l ,  , l cpor r r l ing  r rpon l t l r .  ' l ' r t c r  
r r r r l  on  t l rc  rv r r i lnb i l iL .v  o f

r too{ j . y  on  or r r  s i , l c  rv l r i c l r  I  th i r rk  i r r  l I c  k i r r r l  o f  t i r r ro  sc t lo  rvc  t rc
tu lk i t rg  r rbout .  i s  no t  go ing  to  bc  I  l i ru i t i l rg  fuo tor .  .we l r r rvo  to  cor r r0  u1r

{-!
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wi l l t  ou  in r t lh t t . i ( ,n  l ( !  work  tv i th  Nt r .  Yn lo r  o r r  l l r i s  l i t r r t  o i  t l r i r rg  Wo
huvo l ,o  wr i to  u  r i l t r l rh ( : | ,

I  th i r rk  t l r r r t ,  rvo  ( : r l  go t  s l r r r tc t l  re ln l i v ( ' l y  r l r r i ck l t '  I  t l r i r rk  t l rn t ,  t l re
cs l - i t l r l , r . s  g ivnr  you bo foro  aro  pro l rn l r l y  l , r r t l , \ '  g rx , ' l

I r r  o  Lhe i '  rv , , r ' ,  i s ,  t l  l r rvo  t r  rv , i rk i r rg  r r , , , i l c l  rv i t l r i r r  6  t , r  l2  r t t r t t r lhs  i s
t ' ro l 'n l ' l v  o  s . r ) r l  te [ i t t t  k ' .'  

l l ny , r r r r l  [ l i r t ,  t l ro  l r r r , l  p { r l .  l , l rou  corn ,s .  l t  i s  p r t r t  o f  r lo i r rg  lho  k i r r r l
o f  roscnrc l r  a r r r l  r lovc loJr r i to t r t  nocessot  l  to  co t r l l J  r t I  t v i ( l t  o I l i t r t t t tn
conr t )onorLs-o I l i r r tu t r r  t . l r i t r  l i l t t t s  Ls  N l r .  Yn t l r  i r r r l i r :n lo r l  n r t r l  o l r i t t t t t t tn
son l i i rg  te rchr r i r l r i cs  ru r t l  op t in t t t t t t  l , r r , l r t t i r lu t rs  lo  p r r r l t t co  t l rc  r l i r x l tg  l t r t l
l , l r i r rse  o f  l l r t t  s1 , r ' t .

' l ' l i c t t ,  o f  r :o r t r ' " r ,  t l r i s  l ru r  to  l l c  t lo t tc  i t t  n t r  i r r t cg tn t .ed  r r ' l ro le .
' l ' l r tn ,  rvc  l rnvo  l ,o  l reg i t r  lo  hxrk  n l ,  l to rv  o t to  c r t t t l r l  Pro t luco  t l t cso

r lov icos .  I f  o r rc  r rc t r l s  l i l ( t  r r r i l l i on  t ( )  powor  o ro  100- rv r l ,L  l ig l r I l - r r r l t r ,
l . l r c r r  o r ro  c r l r ' t  jus t  r lo  t l rnc  i t r  t - l ro  l t r l t i , r t ln ly  I t v  r t t to  l t . rso t t  t t tuk i t tg
in r l i v i , lua l  r t t r iLs

So, jrrst l.o test n cigrri l ir:ont wottngo lovcl rvil l  r lr ltt iro soLtit lg rt; l I
s ig r r i f i ca r rc  ussor r rb l -y  l i r ro  fo r  t . l r i s  sor I  o f  t l r ing .' l ' l r i t  

i \  gor rg  to  l t k r . ,  I  th i t rk ,  r t  t t t t t r t l r r  o f  J rcors .
l r l r .  l t v in  l t  cc r r r rs  to  r ro .  f ro r r  rv l r tL  l r r rs  I t t ' c t t  s r r i , l  so  fm I l t i s

rnorniDg, thcro [to l,tr,o kirtrle of onctl;y invonliottg (rr tcsc&tc]r  ̂ t l( l
r leve lo r r r r rc r r l ,  k i r r r l s  o f  l lo r r rq r rLs  Lr  r len l  w i l , l r .

Or ro  i s  the  k i t r r l  w l rc to  You t t tokc  [ l to  I re io t t t  s ]s l . t r r l s  t t lo ro  l , ro r l t l c '
t i vo ,  tnoro  uaof r r l ,  rnoro  c l f t ro t i vo ,  an( l  tnor ( i  c l l i t : i c r r t  ' l ' l re  t l t c f t r t t rs ts l ,
rvorks  bo t tc r  n I  honts ,  a t t , l  so  r loes  t l rc  k i r r , l  r t l  w in r low l to t te  w l t ioh
keorrs tho hent irrsirle tho hortss end tlro kitrl of ittslrlstiotr lrtutarial
fr-rr t lre roof.

' l 'his trssonlia,l ly cotrtinues t.he prcscnt systtrtrt, ottl.y it t locs so ttt a
rnors  s l [c ic r r I  wov .

' l ' hor r ,  l l ro re  i s - tho  o thor  k i r r r l  whoro  i l ro rc  i s  u  poss ib i l i t y  -  i f  i t  i s
fe rs ib lo  vou aro  r - , l l  i n  n  s l ro le  d i f l c ro t r (  r l i rec l io t r

Wher r  y , r r r  tu lk  ubor t !  l . l ros r , r  k i r r r l s  o f  t lov , rL rp t r tc t t t s ,  you  ta lk  about
Bonte protty rrrursive ;xrl,crrtir l clrutrl3cs.

For ' i r rs t inc r ,  overy 'pub l i c  r r t rd  p r ivu to  u t i l i t y  i t t  t l t i s  cor t t t l r y  rvou l t l
be grettly ntlocterl by lr{r. Yrtcr's ittvcttt iort i l  i t trrrrrs ()l l t 0o bo
arrccessful.

I  u r r r  t r l k ing  nbor r t  b i l l i ons  r - r l  r lo l lnn  o f  o rp i la l  i r t vcs l , r r r t r rLs ,  d i rec t l l '
rntl irrrl irect.l l  irr u socorrrlarl scrrsc.

Wl rer r  yor r  { r l k  n l ro t t l ,  r t r . v  r lovc lo l ln to t t l  l i hc  l  l tn t ,  I  n t t t  o I  o  s t tsp ic io t ts
enot rgh  r in l ,u rc  (o  l r t l i r : vc  i l r t t  t l r r i t r  u to  r : l c t r t t ' t t l s  rv l r i c l t  rvuu l r l  r t r t l t c r
not sco l l lr. ) 'rt.et's invonlion l loconrc trto sut:t:css[ul.

' l ' lr is londs t(, rly lcxt rltteslion.
l)o yorr lroliovr: or fecl t ltcro orc oul.sirlo prns.\rt lcq placod ttpon yott

an , l  y , , r r r  lg r , r r l y  i t t  rcgr r r , l  lo  l l r i s  k i r r , l  o t ,J i ' c , rv " ry  rv l r i t l r  y t ru  wor t l t l
r :hnr t r : I r r r i z r .  r rs  t t r r l rcu l t  l t v  o r  t t t t r ' r r t t r f r r r l r l r l , ' ?

l )  r .  I l tnsc t t .  A l rso l t r t t l y  t r r , t .
I  g r r l r r 'o r r l .o r ,  s i r ' ,  t l ru t ,  i l  I  rv r r ro  g r r t t  i | |u r  ' r  l ' l r s i t i , ) t t  w l re r r r  rny  iu t lg -

tno t t0  i t t r l i c t r tc t l  l l rn l ,  t vo  nocr l r t r l  to  qo  i t t  o t r r r  r l i r t r  l i o t r  n r r r l  i l te ro  woro
I r tcssu t r .s  t r ,  l , r t s l r  in  a t tu l l r l r  r l i l cc t io t t  fo r  r t t  l r i t r l r y  r , ' l . r t r r "  ; x r l i t i ce l
i , rn ' , , , r . ,  Iu , i  r r , r r r l , l  

" , , ' t r ry  
r r ' ' i g t t t t t io t t  l l r l  t r  s l  l ( ' r r t r ' l rL  os  to  w l ry  I

resi{n.
I l r .  l l v . r r i .  I  l r t ,p r :  you  wot t l l  sc t rd  o  t "1 'y  o f  l , l r r t  l ( ! l t c r  to  t l l i s

s ubcot I r | | i l.l,$n
l ) r .  l l r r r u u r r .  I  r v i l l  t c l l  y o u



Ittr. Rrr,, t:tn rl. l l  5ort ttors rvortft l bs rnoro i larr I r irrglo rcsigne-
! io t r  i t r  vo lvc r l .

l ) r  l l rRscr r  ' l ' l re  t l r i r rg  I  can  say  rv i lh  r  g reo t  r lon l  o l  g rk ,nsr r ro . -
I t r "a r rsc  I  l r rvo  t l r i .  r .o r r r r t ry  a - r  l l l  o f  r rs  r lo ,  I  l l r i r rk ,  o r r , l  t l rn  ( i i r v r r rn r r ro r r t
gc l -s  c r iL ic iz r : r l  u  g l r . r r l ,  r l t ' a , I ,  un( l  t l r€ r r \  l ro  n l l  k i r r r l s  o f  to r rs l r i r to ls
nr t r t r i t lg  u ror tn ( l  i r  t l r  l ,  rv l rcn  r lo r r l i r rg  $ i t l r  th r r  g reo1, lo  I  l rnv r , ,  r l r . c r r
r lon l ing  w i l l r  i r r  t l ro  l ) r rc rgy  I l . r *e r r r : l r  u r rd  l ) r .v r . l r ,g r r r io r r t  , { , l r r r in tsun-
t io r r ,  i  car r  sny  t l r r r t  i f  t l r i r rg r  gc t  iL r r rn ,  r ro t  n t , r ' r ' s *ur i l y  i r r  t l ro  l r r . sL  r r  1 . r . ,
r I  i s  boor r rs r . , r f  t l re  r r r , . r r ta l  iupnc i t i cs  n l r l  l l ro  r r ro r i tn l  l i r l i tn t io r rs  o i
wo l l - rnecr r i r rg  Ico ; l lo  w l l r  a to  wo l l  r r ro t i v t l t r l .  l t  i r  l x ) l  bocr r rso  o f
p r ( .ssures  I ro r r r  l l ro  o l tLs i ( lo  t l l0 , t  t l r cy  n ro  f r r rc r r r l  i r r to  ono r l i r r : c t io r r  o r
0  no l  l re r .

l \ [ r .  l t v r ,x .  Cr r r  ro r r  rnnko one cournre t r t?

.  N ly .w l ro le  l i r ro  r r I  r l r rs t io r rs ,  I  th i r rk ,  I ro -q  lo  r lo  l . i l l r  r l t ru t  i s  bc ing
t l , r t to  f ro t r r  , \ ' ( i r t r  o \ r ' t r  i t r fo r l rn t i r r r t  t t r r l  k t ro rv l rx lgu  t l l l rL  f to l r  lae i l t r i l
( iover t t t r r r . r t t  rusc l r r (  l l  o l r l  r lovc loonre t r t .

\Vlrnt, lrns br,orr rlrrrro lrv sorlo of t lto larger lxrt, l.er iutcrosLs i l l ,his
co t l r t ry  uLntg  l l r l  s t rn ro  i ino?  Is  thero  ony  s ig i r i f i c r rn t  u l to ln t l  ( r f  i r r -
vcs tn rc r r t  i r r  th is  k in r l  o f  r l r ins?

l ) r .  I I rnscr r .  ) 'eors  rgo  t l io  u t i l i t i cs  wero  very  cor rsorvn l , i vo  anr l
wero  uso( l  l ,o  r lo i r rg  hus i r r r rss  i1  r  vc r r '  l i rn i t r r l  r r r r r r i c r .

, , ' l  l r r . r r ,  t l r i rgs  l r , .g r r r r  t r ,  ,  h , r r rgo .  ' l ' ho  r r t i l i t i os  wcre  r low to  c l r lngo .
l l r rwov t r ,  r rs  l  n r ru r . r  o f  f r r r : t  l r x l ry  I  l , l r i r rk  t l ra t  t l r c ro  i s  u  s ign i f i ( .n t r l
c l rn t tgc_ t l ra t  l rns  luk t r r  p l l r : c  nnr l  i s  cor r l i r r r r i r rg  t , l  tnko  p ln r :o  i r r  t t re
u t i l r t v  i t r lus t rv .' l 'horo 

is nrr"!l lr:ctric l)ower l leseurclr lrrstituts, which is aisnificorrl
i t r  s izo  and.s r :opo.  l t  i s  tho  r r l i l i t i es ' resecrch  r r l r .  Wo t , re  wor f i r rg  very
c loso ly .x - i t l r  n  n r r r r r l , , . r  o f  very  ro rn lck r r t  pcop le  l l r c re ,

,  ln  a ( l r l r t ro t r  t r r  t l r r r  n ro loy  t l rc  r r t i l i t . ies  p r r l  i l to  th l t  work ,  thcy  are
a lso  r r r r l i v i r lu  l l y  s r r ; r1 r r r l l l l g  reseur r : l t  r rn , l  r leve loDl r rc r r l ,  ac t . i v i t i t , s .' l  l rey  a ro  rcu l l y  i r r  t l r , '  I r r ( , r r . t i  { ) f  co t r r i r rg  o r rL  o f  t l r c i i  s t rc l l s .  Sonro  l re
wr l l  ou t  o f  t l ro i r  s l rc l l s  r r t  t l r i s  po iu t , .  O l l rc rs  a rc  co t r t i l l g  ou l ,  n to lo
r lo  w ly ,

I low-ovcr, tho novcltont is vcry clonrly thcrc. ' l 'hoy urc nroving irr n
t r t r rc l r  l r ronr lc r  r l i r t r ' I i o r r .  ' l ' l r cy  r r r ,  look ing  lx rvor r i l  tLc i l  r r l lo i , I r i l I
i n . t . ' ros ts  ' l  l roy  r , .u l l y  n r , .  ; ' ' k i r ,g  i r r t r ,  u  l , rL  o f  l . r , r r r , . r r  n r r , l  inurk r . t . r ,
w t r t r ' t r , - rs  r  r ro t t r . r  o f  [ r . t ,  cor r l t l  t l cbn  le r ls  o [  o  n rsPor rs ib i l i t y  [o r  thc r r r
i t r  t l ro  f r r t  u  ro .

i \ l r . , l t r , r r . r .  I l r ' v r .  yor r  rc re iver l  a r ry  i r rqu i r i r . , ,  f ro r r r  l ) r i vn lo  i r r lus t r ' . r
regur r l ing  l r ry  o f  t l r r :  rv r r rk  yor r  t l ro  ( lo i l rg  lo  Iu r ,  s r rc l r  r :  I \ l r .  Yu ter ts
s r r  A11r .s t i t ' n  ?

l ) r .  l l rn r i cu .  I \ l r .  \ ' u tc r ' s  s r rgges t io r r ,  o f  cor r rso ,  i s  vc ry  f res l r .  As  I
s r i r l ,  wo j r rs t . le ru r rc r l  u l rou t  i t  l l i rnu l l y  th is  wcok .  \Vo  k r iow t l r r r t ,  t l r i s
w d s  c o l D l l t K ,  n o w ( J v t f  r .

I r r r l r rs t ry  i s  l r r r rv i l y  i r rvo lved i r r  o r t r  roscorch  r r r t l  r l cvekrpnrcn t
p tognr r r r  i r  l t y  n ror  -  so l l r ,  gco t l r r . r r r ro l ,  o r r , l  f t r . i , , l  l ) r { rg r r r rs .

I r r r l t rs t r -y  i .  v l ry  in t r : r ' r . s t+ r l  in  bocor r r i lg  i r rvo lv l r l  i r r  t l ro  r lovc lop-
t t t t t rL  o f  t rew or r .ag) '  s { ru rccs .  I  a r r r  t l l k i r r | :  dbo l t I  ro l  r r r r l t  t l r , ,  t r r r r r l l
r r e w  l t .  &  I ) .  r , t r r l ' l r r i r . ,  I  l r r r  t r l k i t r g  n b r i r r l  t l r o , , l , l , . r  r r r r r r r r r f , r r . t r r r ' , . r ' g
n t r r l - l  r , rn  ta lk i r rg  u l :o  l l rou !  t l ro  r r t i l i i , y  in r lus t r .y .

N l r .  l t v rx .  Or r r .  o f  t l r c  s t ro r rg  1 r l ; j i 1 .1 i , r t , , , ,  l -hnvc ,  l ) r .  I l i r s r : l r ,  to
t l rc  p resr r r t  1 , r , l i r ' 1 , , , f  l l r r '  l i r r rg r ' , . ss  r r r i l  . , f  l t l t l )A  i t -s r i l I  rs  t l r r  p r r rpor . -
t i , r r r  . f  I r r r r r l :  r r l r i r ' l r  r r l r . r rvu i l l l r lo  i r r  l . ) l t l ) , \  to  t l ro  v r r r io r r r  k i r r r l s  o f
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Irowor (l6volopnronl.: t lroro is rn oorrrtnortxly rl ial,ortorl atr, ..rrl, goirrg
t r , -  t r -e  J  soo i t  n r r , l  i t  ie  r  vory  ru l r jec t i ve  cor l r r { r l i  o f  tny  owt r  -nnc loor

Dr ,wer  i r r  c r l r r lDuI ison  k r  s r ) lAr  o t to rgv  in  f ln r t i r ' r r lu r .'  
( ' , , r r l r l  yor r  cornnront  r r t r  t l ro l ,  t r td  o r t  l l ro  vn l i r l i t y  o f  tny  owu

cor ro l r rs ion  ?
Whr t  do  yor r  th iuk  wo nr igh t  do  hcro ,  congreas iou  o l l y ,  to  c l rango t l ro

ba l r r r rco?
l)r. I lrneclr. I think wo a,ro in psrC victirng of histnry in tlte senso

thnl, rrrrr: lotr lx)wcr wos vcry lropular in tlro port,wot l)eri(xl. 
' l ' lro

r l l r . rn r ic  l ) r r r . rgy  ( 'o r r r r r igs ion  $ra  aoL u l )  to  pur tuo  L l r i s  very  in to rcs l i r rg
lnc l r r r ' l r rgv .  

' l ' l re  cor r r r t ry  r l i , l  l o t  f c r ' l  thn t  i !  l rn r l  o r r  o t ro rgy  ; r r , ,L le t t r
fo r  a ,  long  t in ro .  

' l ' l ro  
resu l t  i s  tha I  wo l l r rv6  a  vcry  r r r r l , r r luncc , l  o t te rgy

rcsoo, r r :h  unr l  t lovn lopr r ro r r l ,  p roKr l r r r - .unbt ls r rccd  l ro r r r  o r r t  l ) c rsp .c t i vo
to(ln v.

Ai tho tinro, of r:,rurso, t lrele wts tto concortt t lrnt, wo woro unlrtl lnto,l.
\Yo  t row l r rvo  a  l x r l t c r  l rund le ,  a l t l roug l r  l to l  t r  go t t t l  l rnn t l lo ,  on  t l to

aer iousness . l  thc  c r rc rgy  prob le rn-chc  er r r rgy  c r is is . ' l ' l ro  rcsu l t  ig
lho t  wo nr t  g , r i r rg  fo r rv t r r l  w i t l t  t  cor rJ r rchc t rs ivo  l r rogrn t l .' l l ra l ,  invo lv rs  tnov i r rg  w i l .h  f ,  p rogror t  l i ko  so l t r  c r re rgy ,  w l r i c l r
l rour r l  l0?0  w, rs  f r rn r le , l  by  lho  l ,edcrn l  ( iov t r t t t r rc r r l  n l  n  lov r ' l  o l
nbout  $2(X) ,00(1 .  Wo scr le r l  i i .  up  so  t l ra t ,  th is  voat  i l  i s  fu r r r led  n l ,  about
$ l t5  r l i l l i< - ,n .  ' l ' l ro  r lo l l t r  l cvc ls  fo r  nex l ,  yer r r  v r r ry  u r r lwhcro  f r , , tn
S l00  I r r i l l i on  t ,o  r  w i l r l  r r r r t r rber  o f  $ l l4 i t  r r r i l l i o r r .  w l r i r ' l r  I  t l t i r t k  i s  too
t r t t rc l r .

' l ' lre point lrere is t lrol,, with reslx'ct lo solnr cnr:rgy, w(J 0ro cor-
rcc l , i r rg  tho  ernr rs  o f  t l r c  1 ros t .  Wo r ro  l rcg in r r i r rg  to  l r l i r rg  l l r cse  t l r iugs
into r bottcl porspcr-tivo.

I persr-rnully wts irr olrargo of [ho frtsion progr[tn, ;rrior to ossttrning
r ty  job  enr l i c r  t l r i s  your  {s  Ass iv t r r r l ,  Ar l l l i r r i s t l r rk r l  fo r  So lu t ,  ( i co-
l,herrrral, rlrd Advurrccrl l lrrergy Sysk'rls. A prol,lcrrr I hurl to fuco
wru tlrnt fusiorr wns lookorl on as o btckroorrr roscrrt: lr progrnnt. ' [ ' l to

t ruc lc r r  p r , rg rur r r  wns  ! l ro  l r ig  l ) rogr t r r .
So ,  I  l rnd  r  tn r rg l r  ! i r r re  p r .nor ru l l y  to  conv incc  pcop le  tho t  thoy

or rg l r t  to  s ln l r  r rp  t l rc  f r rs i , 'n  p rogr r r t t t .  Wr :  l r t vo  l r r rc r r  s r rcccss [ t t l  i t t
t l r r r t . ' l ' l r o  r e s r r l t  i r  t l r n t  w u  h l v c  n  f u s i o t r ; r t o g r t r r r  t ' r l r y  t l r r t  i s  i t t
bc l t r r  bo lonco ovcr r l l .

I  t l r ink  t l rn t .  g r .o l .h l r r r ru l  i s  o t ro t l ro r  p rog t r r r t r  [ l r r l "  l r r *  l , r ' cn  n r ,gk ' r : l t r l
be fore .  I  l ruvo  l r . s lx r r rs i l r i l i t y  (o r  iL  r row.  IL  i s  l x r i r rg  s r r r l t r l  r r ; r  l r r r l  i l  i s
i t , l l ro tc l t i rg ,  I  l , l r i r rk ,  t l r c  k in r l  o I  bu lu t t to  rvc  t t r .  r r i r r r i rg  fo t -  t l to
k i r t r l  o f  b t l l l r t  wo wut r l  to  l r rvo .

So,  wo l l rvo  t r  s t r r l r [ r  l r ro l r l cur  r r r rd  wo r ro  in  t l r r r  r r r i r l s l ,  o l  i l  r ig l r t
t ro rv .  l lowover ,  I  t l r i r rk  rvo  t rc  t r ruk i r rg  goo( l  l ) rogr ' rs r .  Wn t r r t :  l i t t t i t rg
towt r l  l . l r c  k i r rd  o f  b r r l t t rcc  w l rc rc  i r r to l l igc t r t  t r r r t r  w i l l  r l i l f t t .  So ,  t l r c ro
yor r  r r r r . r  p ro l rnL ly  i r r  L I rc  r igh l  ru rgr .

I lo rvevcr ,  wo r r r \  t r r ) t  t l r r : re  y r : t . .
l r l r .  I t v , r rv .  Wo r :o r r l r l  go  or r  f r r r l l ro r .  l l o rvuvcr ,  I  l l r i r rk  l . lu :  p r t rposo

of  l l r i s  l r ru l i r rg  t l r i s  n ror t r i r rg  l r l s  l l r r r r r  sc r t r , r l .
I  l r c l i cvc  t l r i s  s r rbcor r r t r r i t l , re  o r rg l r t  to  l ro  p r r rsu ing  'o lo r  c t rc rgy  tu rd

o l , l rc r  ro lu l r . r l  r r rn t . | r , rs  rv i l I  t r r r rc l r  r r ro rc - . i f  yo t r  rv i l l  fo l r ,g ivo  t t ro  the
pun { r l { ) r 'gJ '  t l r r r r r  i t r  t l ro  p t rs t .

I  l ropr ' lo  l , r r  r r l r l l  l o  r lo  t l ru l  f lo t r r  l { r t l  o r .  I  l l r r l  r rv ( )no ,  w l to  i r
I t e r r :  t r r r l  w l r r r  i . i  i t r l r . r r . . t c r l ,  l o  k t r o w  t l r r i  t l r i s  . r t l r r  r r r r t t r r i t l l r '  * i l l
w l tc l t  rv i t l r  g r ' ( . l r t  i r t c rc i t  t l r r '  p tog t t .ss  r r f  I l r ' .  \ ' t t ,  r ' ' .  i , l cu ,  r l i t l t  t l r c



ud

lropo-nol r/ itI arr impractical or bcyond rorsort typ6 of lropo, but r
rntional lrope--tlrot t lr is could bocome orrs of t lto most irrl)ortonl
dcve lonr r renLs  i r r  t l re  lo l te r  l rn l f  o f  | ,ho  20 th  ccn turv .

I t lr ink y,,rrr lgi,ncy, l)r. II irsch, and its w.rr[ is el]gagod io tho
h i r r , l  o I  e l lo r t  w l , i r , l r  I  l ,opo  w i l l  p ro r luce  t l ra t  k i r r r l  o f  rcsu l t ,  c i thor

os I BNy, ond wo wil l lrold honrings
Your  l ra r t i c ipu t ion  is  i l r v i ta r l  &u( l

t.hink wo will rdjourn the lrenrirrg.
r t  l2 :16 p. rn. ,  t l re  eubcornu) i t too r r l journod,  Lo rocorr -
tlro ce.ll of tho Clro'ir.l

bero  or  i t r  sorno  o t l ro r  t ro t ,' l 'his cor rr rni lter: 's work wil l go on,
frorrr t itno tn tiuro on tlre aubjecC.
oncourager l .

Wi th t la t ,  I
IWlrorou porr ,

vono 8ul ) jec l  to

u I G(tlR'|YrxT InIXTtNu Oftlcf, lr?r o tt5 a.J


