
3 4456 0452305 3 





Contract W-7405-eng-25 

R e g i o n a l  and Urban S t u d l e s  S e e t i o n  

E n e r g y  Divislcpn 

EVALUATION OF THE ENERGY-RELATED INVENTIONS P R O G W  

VOLUNE 11: CASE STUDIES OF SUPPORTED PROJECTS 

Compiled and e d i t e d  by: 

L o i s  lhrtirn Bronfman 
Marcia L .  Grad* 

Edward Jonatlian Sodeltstrom 

k 
Fbhawk Research Corporation, Chicago, I l l i n o i s  50613 

Authors 

Lois Martin ISro~nfman Sumner Myers 
Marcia L. Grad James C. Petersen 
Gregory Grapsas Arthur  Rauaseur 
Herbert KieruXff Albert  ShapePo 
Harold Livesay Gerald UcfeZl.  

WiPIhTi l  WadSb70b-th 

Date Published: May 1982 

Prepared f o r  

Department 0 f Energy 

O f f  ice of Small Scale ' k e ~ l ~ n s h g y  
O f f i c e  of Conservation and Renewable Energy 

NOTICE This document contains information of a preliminary nature. 
I t  is subject to revision or correction and therefore does not represent a 
final report. 

OAK RIDGE NATIONAL LABORATORY 
Oak R i d g e ,  Tennessee 378.30 

Operated by 
U N I O N  CARBIDE CORPORATIOM 

f o r  t h e  
U.S .  DEPARTMENT OF ENERGY 

3 445b 0452305 9 



EVALlJA rlUW OF I H E  tNFKGY-RELATEU INVtNTIOI? IS  PROGRAM 
VOI-UF1E 91 : CASE S T U D I E S  OF SUPPORTED PROJtCTS" 

Lois M a r t i n  Bronfrnac 
Flarcia L. GradI. 

Ed w a r d J on a t h a n Sod e r s t t-or~~ 

ABS T K A C I 

[ h e  Energy ?e la t ed  I n v e n t i o n s  Prograin (ERIP) w?s @.,tab1 i s h e d  as 
p a r t  o f  thc  Federa l  Nan-Nuclear Energy Research and D c v ~ l o p m r n t  A c t  o f  
1974. The program 1s designed t o  s t i m u l a t e  i n n o v a t i o n  i n  the  f i e l d  o f  
energy-re1 a t e d  products and processes by p r o v i d i n g  f i n a n c i a l  a s s i  s ta t i ce  
and other suppor t  t o  independent i n v e n t o r s  and sinal 1 bu5 i  rsrsses t h a t  
enabl es them to f u r t h e r  devel  cy' t h e i  r i n v e n t  i o n s  

As p a r t  o f  an e v a l u a t i o n  of t he  E R I P ,  30 case s t u d i e s  were 
conducted on i n v e n t o r s  who r w e i  vcd g r d i i t s  f r m i  the Department o f  Fnergy 
t o  f u r t h e r  develop t h e i r  i n v e n t i o n s .  I n v e n t i o n s  ranged f r m m  t u r b i n e  
r o t o r s  capab le  o f  o p e r a t i n g  a t  h i g h  tempera tu res  t o  ar-i a l l - p l a s t i c  s o l a r  
c o l  1 e c t o r ,  T h i s  volume c o n t a i n s  sumrmrxies o f  each t-dse s tudy .  Each 
case study p r o v i d e s  i n fo r i na tson  on the! i n v e n t o r ' s  background, hdckgt-ound 
on t h e  i n v e n t i o n ,  the  i n v e n t o r ' s  exper i?nce w i t h  the  C R I P ,  t h e  c u r r e n t  
s t a t u s  o f  the i n v e n t i o n  and impac t  o f  t h e  E R I P  on the development o f  
the i n v e n t i o n .  

Th is  second volume serves  as an apperadix t o  t h e  da ta  a g g r e g a t i n n  
and a n a l y s i s  c o n t a i n e d  i n  t h e  f i r s t  volume o f  t h i s  r e p o r t .  
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PREFACE 

T h i s  repcwt  i s  subtnitted t:s t h e  Department: of Energy, Energy-Related 

Invent ions Program, i n  par t - ia l  f u l f i l l m e - i i  t of the rquirer11ernts see fcjrth 

5:n C o n t r a c t  No. DE-ACQ3-80C.5 1..5032 ). The purpose  of the work performed 

d.iar:ii-lg rhe c o n t r a c t  per iod  has  been t o  Irnplemerlt an eva lua t ion  of t h e  
Energy-Related Xrivenlrioins Program. 

 he. Enesgy-ii<elated ~ n v e . r ~ t i o n s  P I W ~ K ~ D I  (FXIP] W ~ S  e s t a b i i ~ i ~ n d  by 

Pub1.i.c L a w  93-577 i n  1.974 a.s a j o i n t  Depa.rtrrlent of Energy  and National.  

Banre.au of S tandards  (Department of Commerce) program. T h e  NatioriaI 

Bu.renu of S tandards  (NBS) was charged w i t h  e v a l u a t i n g  energy-related 

i r ivent-fms s u b m i t t e d  t o  i t  and reeomment4ing promlisitig i n v e n t i o n s  t o  the  

Department o f  Energy (1)0E> f o r  suppor t  (fi.nancia1. o r  n o n f i n a n c i a l )  . 
The L e g i s l a t i o n  c lear ly  s ta tes  that  spec ia l  ernphasi .~ i.s t o  be placed on 

inventicjns submi t t d  by i nd iv i .dua l s  and small husinesses I 

* 

t 

In 1 9 7 9 ,  the ERIP c h i e f s  cont rac ted  f o r  t h e  developinmt of a n  

esaaluati.on methodology and i-n 1980 f o r  the implementation of the 

evalua t i.on .a 

One task of the e v a l u a t i o n  was t o  ctxiduct a ser:i-es of case s t u d i e s  

of participants i n  t h e  program who had been recommended for funding t o  

the DOE, The purpose of these case s t u d i e s  was t o  gather q u a l i t a t i v e  

infomatican by whi.ch t o  assess t h e  o v e r a l l  performance of and outcomes 

re s u 1. t in g f r om the i m p  L emen t. a t i on o f t 11 e Energy -Re 3.n t ecl Lnv en t i. o n s 

Program, The case st~icly inc luded  the following subtask.!; : 

Tnterviewi.ng a select  n u m b e ~  of prograrn part:i.c:.li.gants 
s u p p o r t e d  by t h e  Energy-Related Invent ions  Frograni. 

Liitervi cwi-ng Na t iona l  Bureau of S t a n d a r d s  and Depar tment  
of Enr-rgy, Evergy-12elatw.S I n v e n t i o n s  Program personnel . 

* Developing case s t u d i e s  f r o m  t h o s e  p a r t i c i p a n t s  
intea-vi e w d  I 

_I 

?t. 

t i o n  (ERDA) , 
t 

Pormer1.y k*iown as the Energy  Research and Developrnc..i-~.t. AdrninTs Era- 

A deta i l . ed  d e s c r i p t i o n  of the program and i t s  development and 
the. eval.uation are  conta ined  i.n Vol.unie T I )  

vi. i 



@ Meeting w % t h  r o n s u l t a n t s  and conducting f i e l d  work i n  
o r d e r  t o  d i s c u s s  x e s u l t s ,  problems, s e l e c t i o n s ,  and 
p o t e n t i a l  recommendations. 

Developing a f i n a l  r e p o r t .  

Volume I of t h e  f i n a l  r e p o r t  c o n t a i n s  a program descript: i .on an3 t h e  

synthes ized  and aggregated da ta :  as wel.l as conclus ions  and recomuienda 

t i o n s  . Volume I T  ( t h i s  vol.ime) c o n t a i n s  t h e  5ndiu5dual. case s t u d i e s .  

:Cn order  t o  develop the cases contained i n  this volume: a team o f  

c o n s u l t a n t s  w. th  e x p e r t i s e  i n  e v a l u a t i o n ,  entrepreneurshi-p , venturt? 

f i n a n c i n g ,  economics, i n v e n t i o n  arid innovat ion ,  and s m a l l  b u s i n e s s  

development wa.s r e c r u i t e d  t o  conduct the f i e l d  work and w r i t e  the  cases. 

Because of t h e  t i m e  c o n s t r a i n t s  on t h i s  p r o j e c t ,  on ly  h i g h l y  qua l i f j - ed  

i n d i v i d u a l s  wi th  s p e c i f i c  areas of e x p e r r i s e  were added t o  [:he b a s i c  

e v a l u a t i o n  t e a m .  

t h e  f ie1 .d  work: 

The following i s  a l i s t  of t h e  team members conducting 

Lo1 s Martin Kronfman 
Oak Ridge Nat iona l  Laboratory 
Oak R i d g e ,  Tennessee 

Marcia L .  Grad 
M.  L e  Grad Consul tan ts  
Chicago, I l l i n o i s  

Gregory Grapsas 
Systems & Applied Sciences Corpora1:ion 
Riverdale Maryl.and 

Herb Kierul  f f 
K i e r u l f f  A s s o c i a t e s  
S e a t t l e ,  Washington 

H a l  Livesay 
V i r g i n i a  'Polytechnic I n s t i t u t e  

Blacksburg V i r g i n i a  
and S t a t e  U n i v e r s i t y  

Sumner Myers 
I n s t i t u t e  of P u b l i c  Adminis t ra t ion  
Washington, D . C . 
J i m  C .  P e t e r s e n  
Center  f o r  Informat ive  Evalua t ion  
Tucson, Arizona 
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A 1  Shapero 
Shapero-l.luffman Assoc ia tes  
Cc? I urnbus O h l s  

Jerry U d e l l  
Gerald (2 Udell axid Associa~cs 
Eugeae Oregon 

Bill Wadsworth 
Systems & Appl ied  Sciences Corpora t ion  
Riverdal e. Maryland 

The list of interviewees f o r  the case s t u d i e s  w a s  developed coopera- 

t i v e l y  by the Energy-Related Lnventi.ons Program personnel  and M. T,, Grad ~ 

who coord ina ted  t h e  f l e l d  w o r k .  The sample was s e l e c t e d  on t h e  b a s i s  of 

t i m e ,  budget,  and geographica l  c o n s t r a i n t s .  Out of t h e  185 p a r t i c i p a n t s  

recommended t o  DOE f o r  funding by 1981, 30 cases were f i n a l l y  s e l e c t e d  

for interviewing, O f  t3re 30 cases, 29 had rece ived  funding and one 

had n o t ;  of the 29 funded cases, 25 had completed t h e i r  work statements 

wi.t:b) t h e  DOE arid 3 were still. f i n i s h i n g  a t  the t i m e  of the in te rv iew.  

A f t e r  s e l e c t i n g  t h e  cases, a b r i e f i n g  meeting w a s  h e l d  i n  September 

1.981 t o  a c q n u i n t  the c o n s u l t a n t s  wi th  the program arid evaluatl .on d a t a  

requlrements. I n t e r v i e w s  were conducted dur ing  September and October. 

By the. f i r s t  week i n  November the cases were completed and a d e b r i e f i n g  

meet ing w a s  h e l d ,  

cases as w e l l  as general  r e s u l t s  of the :Eie.ld work, problems i d e n t i f i e d  

du r ing  the f i e l d  work ,  a.nd program and p o l i c y  i s s u e s  that  emerged from 

the d a t a ,  

and t h e  e v a l u a t i o n  team l e a d e r s ,  Jon Soderstram and L o i s  Martin Bronfrnan. 

%he f i r d . i z e d  cases are presented  on t h e  fo l lowing  pages,  

T h i s  meeting'  s p i ~ p o ~ e  w a s  t o  d i s c u s s  i n d i v i d u a l  

The cases have been reviewed by i n t e r v i e w e e s ,  Marc.ia Grad, 

The reader w i l l  no t e  that: writ:i.ng s t y l e s  vary from case t o  case 

j u s t  as experience and e x p e r t i s e  of t he  c o n s u l t a n t s  vary. 

brought specific exi,pertl.s:e to t h i s  p ro j  ec.t , which has s u b s t a n t i a l l y  

enr iched  the  f i .na l  p roduct .  Personal csminenks  are r e s t r i c t e d  to the 

ei3se seetion t i t l e d  ""lnte~vi~wer Comments '' The cases are  organized t o  

Each a u t h o r  



describe specific projects s u p p o r t e d  by the  Energy-Related Ioventions 

Program; judgments concerning cases individually arid collectively are 

contained i n  Volume I of this report. 

Several acronyms are used i n  this volume: 

* EKIP  - Energy-Related Inventions Program 

@ NBS -- National- Bureau of Standards, Department of Commerce 

Q DOE Department of Energy (formerly Energy Research and 
Development Administration) . 

X 
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TIit: ENERGY-RELAT ED INVENTIONS PROGRAM CASE 

I.. P r c ~ m  ..... P a r t i c i D a n t ' s  1 .._____..___I_c Background 

Mr. J o e  Agar has  a bachelor  of s c i e n c e  degree  i n  e l e c t r o n i c s  and 

a master of philosophy i n  phys ica l  chemistry.  

H e  owns h i s  own company (Agar, h e . )  , which employs f o u r  ful l - - t ime 

empl.oyees and manufactures o i l  skimmers and v i s c o s i t y  monitors  f o r  use 

i n  t h e  petrochemical  i n d u s t r y .  A t  t h e  same t i m e  he submi-tted h i s  

invent- i-on t o  t h e  Energy-Related Invent ions  Program he omcd Agar 

Ins t rumenta t ion  - a m u l t i n a t i o n a l  f i r m  engaged i n  r e s e a r c h  and develop- 

ment, manufacturing, and i n s t a l l a t i o n  of  measurement ins t ruments  f o r  

t h e  petrochemical  i n d u s t r y .  The company employed 60 people.  H c  s o l d  

t h a t  b u s i n e s s  i n  May of 1979 t o  Redland Automah.:i.on a subsi .diary of 

Redland Limitzed, wlri  ch is  a major m u l t i n a t i o n a l  c o r p o r a t i o n  with head- 

qirarters i n  England. H e  clonsiders himself an engineer ,  i n v e n t o r ,  

and en t repreneur .  H e  has been working i n  the  insi rurnentat ion f i e l d  

s i n c e  1959. 

Mr. Agar h u l d s  s i x  U.S. p a t e n t s ,  p r i m a r i l y  i n  t h e  energy conserva- 

t i o n  and p o l l u t i o n  c o n t r o l  f i .e lds .  

d i f f e r e n t  i nd iv id ix i l s  a t  t h e  National- Bureau of Standards ( N E )  i n  

t e c h n i c a l  e v a l u a t i o n  and t e s t i n g  of SGRW of LIE ins t ruments  developed 

by his companies over t h e  l a s t  t e n  years. 

working w i t h  t h e  Cryogenic Laboratory a t  BouS.der, Colorado, on some 

supercold temperature  measurement and c o n t r o l  instruments .  O t k ~  than  

t h i s  exper ience  w i t h  NBS,  he has  not  rece ived  any s t a t e  or f e d e r a l  

a s s i s t a n c e .  

H e  r e p o r t s  working wi.th several. 

A s  a n  example he c i t e d  

D e s c r i p t i o n  of t h e  T e c h n o l s  ____ .... _____ 

M r .  Agar d e s c r i b e s  h i s  i n v e n t i o n  as a c o n t r o l  system r a t h e r  than 

a s i n g l e  device.  Its purpose i s  t o  a l low o i l  r e f i n e r i e s  t o  iise waste 

gas  and/or  o i l  as w e l l  as n a t u r a l  gas andlor  l ipat ing o i l  i n  t h e  b o i l e r s  

used  i n  the  r e f i n i n g  process .  M r .  Agar estimates t h a t  30% of t h e  crude 

o i l  energy input  i n t o  a r e f i n e r y  i s  used i n  the  r r f i n i n g  process 
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(i.e., refining is an energy-intensive process). He feels that 2% of  
this can be saved by using waste gas and/or oil that the refinery now 

fl.ares o r  burns. 

describes the process as follows: 

In  the final technical review by NBS, Mr. Tom Coultas 

Existing sensors are used to measure the density and 
flow of "waste" gas from a refinery or related p lan t  that 
would ordinarily be vented and flared. This information is 
then used by a microprocessor t o  determine f u e l  gas density, 
BTU content, mass and volumetric flow and pressure. In turn 
this information could be used by a control system to regu- 
late the fuel nuss f l o w  to assure proper airlfuel ratio 
operation of the burners in the plant boiler. Mr. Agar has 
subsequently incorporated other boiler control i n t o  the 
systems but those facets, burner temperature and burner 
balance, were. not evaluated, and do not form a portion of 
this recommendation, 

... One of the most dffficult problems encountered in evalua- 
tion of this invention was to determine the bounds of the 
invention. Several evaluators believed the invention was a 
density meter or a flow meter. In either case there seemed 
to be little energy-related novelty. At the other extreme, 
and noted to some extent in the second-stage evaluation the 
invention is assumed to include all sensors, computers, 
actuators, etc. ,  necessary to completely control the boiler 
in a refinery or petrochemical plant. Either of those 
interpretations may be correct, but this recommendation i s  
Eor a system to control airlfuel ratio to the boiler, does 
include the flow and density meter,, but does not include the 
boilers steam side instrumentation nor the individual boiler 
burner  controls or sensors. 

Mr. Agar feels that his invention was the complete control system, 

including the boiler instrumentation, rather than the more limited view 

of the invention taken by Mr. Coultas. 

The system is not patented, According to Mr. Agar, it is ~ K O V ~ I I  

expertise rather than patents that convince major companies to Incor- 

porate new ideas into their production processes. 

Mar. Agar reports evolving the idea over the three decades he has 

worked with oil refineries. H e  estimates that he had invested two 
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to three man--years o f  time i n  devel opraent which w x l d  equate to $ l t + O ,  000, 

p r i o r  to suibxdtting, the process  Lo NBS. 

Me felt most of the  technical p r o b l e m  had been solved p r i o r  to 

subni  ssion. The major nontechnical prohl  em was f i i r t l l  rzg a ref f mry 

thar  would participate in t e s t i n g  t h e  idea due to both s a f e t y  and 

Wmraetary reasom. 

H e  felt. t h a t  this process was in a concept devclopmcne stage a t  

the time he submitted t he  idea t o  t h e  E K l P  and that the r ~ j o i r  a p p l i c a -  

t i o n  of the technology worild be i n  the oil r e f i n i n g  l a d u s t r y .  
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CONTACT WITH THE ENERGY-RELATED INVENTIONS P R O G M 5  

Experience w i t h  t h e  MBS 

H e  r e c a l l s  r ead ing  about t h e  ERIP i n  one of t h e  t e c h n i c a l  o r  t r a d e  

magazines, b u t  he d o e s n ' t  remember which one. 

Be f i r s t  submi t ted  t h e  p rocess  t o  NBS on March 8, 1976, i n  o r d e r  

to o b t a i n  t e c h n i c a l  a s s i s t a n c e  from t h e  NBS, a s tamp of approval  f o r  

h i s  program from a recognized  agency, and funds  t o  i n c o r p o r a t e  the 

system i n t o  an e x i s t i n g  r e f i n e r y .  

R e  expected t h e  NBS to prov ide  a thorough e v a l u a t i o n  of h i s  i dea .  

N e  a l r e a d y  had some commerclal i n t e r e s t  i n  t h e  concept from r e f i n e r i e s  

b a t  needed a r e spec ted  o u t s i d e  op in ion  t o  persuade  r e f i n e r y  management 

t o  conduct t h e  t es t .  Some downtime of t h e  r e f i n e r y  might be  r e q u i r e d  

t o  i n s t a l l  and tes t  t h e  equipment. 

H e  recal ls  r e c e i v i n g  a n  i n i t i a l  le t ter  from NBS w i t h i n  t h r e e  weeks. 

During t h e  f i r s t  s t a g e  of t h e  e v a l u a t i o n ,  he remembers s o m e  phone 

c a l l s  and le t ters .  H e  recalls t h e  second-stage e v a l u a t i o n  t ak ing  a 

v e r y  long  t i m e  and n o t  h e a r i n g  t h e  s t a t u s  of h i s  e v a l u a t i o n  f o r  r a t h e r  

long p e r i o d s .  The p rocess  w a s  recommended by NBS t o  DOE f o r  funding 

on June  28 ,  1978,  i n  t h e  scaled-down node r e f e r r e d  to p r e v i o u s l y ,  

M r .  Agar f e e l s  t h a t  t h e  g r e a t e s t  b e n e f i t  of t h e  NBS e v a l u a t i o n  was 

having  a second op in ion  t h a t  h i s  i d e a  w a s  f e a s i b l e  from a r e spec ted  

d i s i n t e r e s t e d  p a r t y .  H e  f e e l s  t h e  w o r s t  problem encountered wi th  t h e  

NBS e v a l u a t i o n s  was t h e  t i m e  r e q u i r e d  t o  complete i t .  Rased on h i s  
o t h e r  expe r i ences  w i t h  NBS e v a l u a t i o n  (Cryogenic Labora tory  a t  Boulder, 

Colorado),  he  f e l t  t h a t  t h i s  e v a l u a t i o n  took  too  long. Overa l l  he 

would ra te  h i s  expe r i ence  w i t h  t h e  NBS as ve ry  s a t i s f a c t o r y .  

Experience w i t h  t h e  DOE __ 

\ h e n  the process  w a s  recommended t o  DOE hy NBS, Mr. Agar expected 

the  DOE t o  p a r t i c i p a t e  a c t i v e l y  i n  t e s t i n g  t h e  p rocess  by making funds 

a v a i l a b l e ,  by moni tor ing  t h e  p rogres s  of t h e  t es t ,  and by making t h e  

p r o c e s s  widely known i n  t h e  r e f i n i n g  i n d u s t r y  i f  i t  proved s u c c e s s f u l ,  



During t h i s  t i i n e  per iod  he was n e g o t i a t i n g  t h e  sa le  o f  Agar 

Ins t rumenta t ion  t o  Redl.and Automation. In May 1979 t h e  sale  w a s  con- 

suimated, and on  June 22 :  1 9 7 9 ,  Redl.and n o t i f i e d  130E that they were 

s t i l l  interes;ed i n  t h e  g r a n t .  M r .  Richard C .  Wi.sler, Regional Vice  

President.  of Redland Autoination i n  the Bouston, Texas, o f f  i c e ,  was 

in te rv iewed,  and he r e p o r t e d  t h a t  duri-ng t h e  ensuing moiitb, Redland 

Asltomatiorri decided n o t  t o  accept t h e  g r a n t  f o r  several reasons  a s  

fo l lows  : 

Q Kedland Automation was i n  t h e  S ~ R S O T  arid monitoi bus iness  
and n o t  t h e  b o i l e r  c o n t r o l  biiqiness. To go i n t o  t h i s  
b u s i n e s s  would have meant engaging i n  competi t ion w i  I 51 

s o w  of t h e  company's major customers.  

@ Kedland Automat-ion k7as n o t  p rppa red  t o  a s s u m e  the 
p o s s i b l e  l i a b i l i t y  and s a f e t y  problems a s s o r i a t c d  
w i t h  t h e  expt-r i r w n t a t i o n  01 an  unproven system i n  
a major r e f i n e r y .  

@ Redland Automation was a s u b s i d i a r y  of a b i l l ion-dol  Ja r -  
a - y m r  m u l t i n a t i o n a l  c o r p o r a t i o n  and d i d  n o t  need tile 
g r a n t  money f o r  t h e  p r o j e c t .  

Thus on August 5 ,  1980, Xed1 and Automation o f f i c i a l l y  turned down 

%he  DOE grant a113 t h e  g r a n t  f o r  t h e  p r o j e c t  has  never  been awarded. 

A c c o ~ d i n g  t o  M P .  Agar,  he  i s  s r j ? l  iiltercc;tpd. i n  p u ~ s a i r i g  t h e  

% r a n t .  

Par t ic i - i iant  ' s  Assessment of t h e  EK-LP 

MI-.. Agar would recommend speeding up t h e  evaluati.oi1 process  - 

perhaps by funding t h e  e v a l u a t o r  t~ t r ave l -  t o  t h e  i.nventor. 

Mr. Agar r e p o r t s  the b e s t  t h i n g  about t h e  program w a s  bo th  NBS 

and DOE giving an optnion that: the process  i.s f e a s i b l e .  

Mr. Agar believes L h e  time r equ i r ed  by NTRS t o  evaluatse the idea 

and then  t h e  a d d i t i o n a l  ti-me r e q u i r e d  by DOE t o  rval.uate t h e  g r a n t  

( t h r e e  y e a r s  i n  total.) i s  too l o n g .  
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Current  S t a rus  of the  Case 
II_ --__ _-II_ 

The grant  w a s  not awarded. 

Mr Wfsler r e p o r t s  t h a t  Kedland Automation has conCinued indcpen- 

def i t ly  to devcEop a ~ i i c r o p r o c e ~ s o r  un i t  (their FCD/T900) k~hich is a b l e  

t o  calculate b o t h  energy and voltme flow and which could  be used as an 

a c c u r a t e  measuri-ng device for someone else's b o i l e r  c o n t r o l  system. 

Kr Agar is a p p a r e n t l y  i n t e r e s t c d  i n  pursu ing  the development of 

this process fur ther  I Redlalid Automation i s  apparently not i n t e re s t ed  

i.11 develcsping the f u l l  s y s t e m  ( i n c l u d i n g  the b o i l e r  controLs).  

Kcdlarid Automation continired the i r  own ( a n d  p r o b a b l y  would 

have rc7ithout thc E R I P )  t o  dcvelop a f eed-forward s e c - p ~  i n t  microprocrsss r  

devfce t o  measure volume f l o w  and energy, 

I n t a n g i b l e  Outcomes -_1 



INTERVIEWER COMENTS 

T h i s  p r o j e c t  p rovides  a n  i n t e r e s t i n g  c o n t r a s t  between t h e  i n d i v i d u a l  

entrepreneur/inventor/innovator ( J o e  Agar) and t h e  l a r g e  m u l t i n a t i o n a l  

c o r p o r a t i o n  (Redland, Limi ted) .  The i n d i v i d u a l  i n v e n t o r  h a s  less t o  

l o se  (al though i t  may be  every th ing  h e  has)  should the p r o j e c t  f a l l  

and c o s t  t h e  customer or tes t -bed u s e r  s i g n i f i c a n t  funds.  
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CASE TITLE: 

FUNDING LEVEL z 

CASE STATUS: 

XNTERVIEWER: 

Robert  Arthur  ( 4 7 )  
Arthur  Technology 
548 Pra i r ie  Road 
Fond du Lac, Wisconsin 54935 

Wastewater Aera t ion  Power Con t ro l  Device 

$58,200 

P r o j e c t  completed; f i n a l  r e p o r t  accepted 

Marcia L.  Grad 
M. L. Grad Consu l t an t s  
3930 North P i n e  Grove Avenue 
Chicago, Illinois 60613 
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THE kNEKGY-RELATED [ NVENT I O N S  P R O G M  C-ISF: 

M r .  Arthur  earned a b a c h e l o r ' s  degree  i n  rnat.1iematics and a master' ,g 

degree  i n  c iv i l  engineer ing  f rom Northwestern U n i v e r s i t y ,  a m a s t e  c '  s 

degree  i n  environmental  e n g i n e e s h g  from K ~ L - v ~ J : ~  U n i v e r s i t y ,  and a 

d o c t o r a t e  i.il environmental  engineer ing  from t h e  U n i v e r s i t y  of Iowi .  

Be i s  a l s o  a r e g i s t e r e d  p r o f e s s i o n a l  engineer .  

P r i o r  t o  e s t a b l i s h i n g  t h i s  companys Mr. Arthur  taught  f o r  16 y e a r s  

r t t  Rose Poly technic  I n s t i t u t e  i n  Indiana .  H e  founded and i s  p r e s i d e n t  

<sf Arthur  Technology, which has  18 employees and is  organized i n t o  t h r e e  

d i v i s i o n s  : 

8 A . T .  2 ,  Consul t ing Engineers ,  w h i c h  performs engineeririg 
d e s i g n  services f o r  munic i -pa l i t i es  and i nclustries,  

6 Contrac t  S e r v i c e s  whtch conduccs l a b o r a t o r y  t e s t i n g , ,  
o p e r a t o r  t r a i n i n g  and r t isearch and development- under  
c o n t r a c t  t o  t h e  governrnpni- and i n d u s t r y ,  

Q rech-Line Instruii ients,  whirh des igns ,  manufactures ,  a n d  
markets con< i-01 ins t ruments  f o r  was tewater t rea tment .  

Arthur  current  Jy ho lds  f o u r  U.S. pa tp i i t s  i n  a d d i t i o n  t o  L l i ~  one 

submit tpa t o  t h e  EKL?,  h a s  another  i n  p r e p a r a t i o n ,  and h a s  a p p l i e d  

f o r  one o t h e r .  l r r t e r e s t i i i g ly ,  one i n v e n t i o n  (no& pa ten ted)  i s  f o r  a 

s k i  wax measurment  device .  H e  i d r r i r i f i e s  himsplf as an engineer  rviic~ 

spends h a l f  of his t i m e  as an a d m i n i s t r a t o r  and h.3lf perfunning K&D. 

Arthur  Technology has had a g r e a t  d e a l  of exper ience  i n  ob ta tn ing  

funding from government agencies ,  i n c l u d i n g  thp  Envi-uonmeL;tal P r o t e c t i o n  

Agenry, Natioiial Science FoundaLion, and t h e  Department of Energy 

(Appropriate  Technology Program and v a r i o u s  r e s e a r c h  d i v i s i o n s ) .  A l l  

of Lhese p r o j e r i s  have €ocused on wastewater t rea tment .  In a d d i t i o n ,  

he  h a s  submit ted two o t h e r  technologies  t o  t h e  FKLP (one i s  a n  energy 

mint1e-1 and one i s  a T ~ J ~ S L C J  Lreatmeiit i n s t r u m m t ) .  



Desc r ip t ion  of t h e  T e e h n o l m  

"he technology funded by t h e  Energy-Belated Inventions Program 

5s an on- l ine  process control l a b o r a t o r y  ins t rument  designri:d t o  

measure the amount of oxygen requ i r ed  t o  metabol ize  the organic 

mat te r  be ing  processed i n  a wastewater t r ea tmen t  p l a n t .  The NBS 

reconmendation r e p o r t  contains the fo l lowing  descrl p t i o n  of t h e  

invE!n t i on  : 

' 6 1 ~  purpose of  this Inven t ion  Fs to reduce the 1. lOWt?I? 

consumption u t i l i z e d  to s u p p l y  oxygen t o  the microorganisms 
dur ing  the metabolism of the organ ic  matter i n  wastewater i n  
l a b l o g i c a l  w a t e r  pollution c o n t r o l  paants a Oxygen is  u s u a l l y  
s u p p l t e d  by e l e c t r i c a l l y  powered compressors or aerators 
w l i i ~ h  can b e  c o n t r o l l e d  by t h e  inven t ion  t o  f l u c t i ~ a t r  w i t h  
t h e  oxygen demand. 

'%he problem Arthur  addresses w i t h  the technology is that p r e s e n t l y  

the amount of oxygen in t roduced  i n t ~  a wastewater plant  is s u f f i c i e n t  to 

t rea t  a maximum load of waste r a t h e r  t han  t h e  amount a c t u a l l y  be ing  

processed. 

pumped through t h e  system (i.e., a waste o f  energy) .  

des igned  by Ar thur  i s  unique because i t  determines thc amount of 0xygt.n 

t h a t  w i l l  be  needed and regula tes  i t s  introduction i n t o  tha: system. 

This r e s u l t s  in about a 50% waste of oxygen which i n u s t  be 

'IC'he respirometer 

Arthur  f i rs t  worked on th i t i  problem axid g o t  the Idea. f o r  t h i s  teclt- 

xiology whi 113 working h i s  d i sser ta t ion .  The technology w a s  fvrdlher 

developed as A r t h u r  consulted.  on wastewater trea tmen6 problems I Overall, 

Arthur  has devoted t h e  major p a r t  of 20 ycars t o  s o l v i n g  the problem, 

has drawn 0x1 the expertise of pakent  lawyers  i n  obtainPng t h e  pa ten t ,  

and has i nves t ed  between $SS,OOS and $ 1 8 O , Q O 8  of his o m  money. 

f i r s t - g e n e r a t i o n  r e sp l romete r  was l i c e n s e d  t o  Badger Meter, which 

inves t ed  $280,000 and the c o s t  f a r  s i x  people to w o r k  on E t .  This  company 

p a i d  Ar thur  about  $50,000 i n  r o y a l t i e s  which lie plowed back i n t o  W&D. 

The 

Arthur ' s g r e a t e s t  problem i n  developjng t h e  r e sp i romete r  was 

determining  how EO market it and a c q u i r i n g  the capital t o  cont tnue  

d e ~ E o p 9 n g  it. He notes h e  d i d  not  CmXWit.er many technicsP problems. 
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The technology submitted to NBS is considered a third-generation 

respirometer which is submersible in t.he waste. It I s  noteworthy 

that the first- and second-genesaeion instruments W E T O -  being manu-- 

factured and s o l d  at the time of submission. He stated the tec'nilology 

submitted was i n  a preliminary planning stage. 
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CONTACT WITH THE ENERGY-RELATED IWENTIONS PROIXUM 

l3xperienc.e w i t h  the NBS .-.---.. 

A.rthur l ea rned  o f  the ERTB through t h e  F1-kconsi.n RusC-ness 

AdVez.tts?hy 117wslekder, published 'by a local o f f i c e  of t h e  U. S ~ 

Department af Coninierce, He decided t o  suhmbt t h e  invention f o r  evalua- 

t : i ~ ~ .  because h e  needed f u n d h e  to continue h i s  R&D. 

His e x p e c t a t i o n  w a s  chat t h e  NBS would perform a te.c,hnical evalua- 

t i o n ,  Be was ~ ~ r p ~ i s e d  t h a t  an o u t s i d e  c o n s u l t a n t  was used. as an 

e v a l u a t o r  r a t h e r  than a peer as i n  the e v a l u a t i o n  of a n  NSP proposal .  

A r t h u r  is s p e c i f i c  about the fact  t h a t  he rece ived  no t e c h n i c a l  

assi.starice durring his c o n t a c t  w i t h  the NBS. 

t h e r e  was not  encttigh communication from N B S ,  T h e  i n v e n t b n  was sub- 
H e  al.so b e l i e v e s  t h a t  

m i t t e d  in February 1977, and i n  .July be was contacted by t i l e  second- 

stage e v a l u a t o r  > wlao s A ~ t h . u r  bel.i.eves knew l i t t l e  about the waste- 

water treatment field * The invent ion  w a s  recommended t o  the Department 

of Energy f o r  funding i n  November 1977. 

technol.ogy did not change as a r e s u l t  of h i s  contact w i t h  the WBS. 

A r t h u r  a l s o  s t a t e d  t h a t  the 

When q u e r i e d  abo.u6 benef i t s  and problems :in d e a l i n g  w i t h  t h e  

program, A r t h u r  did not i d e n t i f y  b e n e f i t s  b u t  d i d  s t a t e  t h a t  d e l a y s  i.n 

the eva lua t ion  process  caused him a g r e a t  deal o f  f r u s t r a t i o n  because 

fie w m t e t l  to begin  work quick ly ,  H e  also f e l t  t h a t  he should have been 

kept  informed of the i ~ i v e n t i o n ' s  progress  through the e v a l u a t i o n .  

Arthur  rates h i s  personal  contac t  wikh t h e  NBS i n t e r n a l  s t a f f  as 

very satisfactory. The. t i m e  requi red  f o r  e v a l u a t i o n ,  c l a r l - t y  of 

evaluation forni, a n d  tone and wording of correspondence are rated as 

s a t i s f a c t o r y .  The tecImi.cal content and q u a l i t y  of t he  e v a l u a t i o n  a s  

well. as i t s  helpEuPness are r a t e d  as less t h a n  s a t i s f a c t o r y .  We d i d  

no t  respond t o  the confidentiaZity query since h i s  p a t e n t  had been 

a p p l i e d  f o r  and he knew he w a s  p r o t e c t e d .  
tjie has submi t ted  two other: energy-related inventions f o r  e v a l u a t i o n .  

one W ~ P S  and subsequently dropped. The other w a s  r e j e c t e d ,  

seconsfdered, and r e j e c t e d ;  Arthur noted tha t  t h e  eva lua tors  have 

reques ted  more information than he can p r o v i d e  w i t h s - ~ t  p e ~ - f o r m i n g  CQStky 
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R&D. Indeed, h e  stated t h a t  t h e  l a t t e r  inven t ion  was submit ted i n  

order  t o  o b t a i n  fundjng t o  gene ra t e  such informat-ion. Be i s  no t  

pursu ing  this p ro j e c t  . 
A r t h u r  i s  unsure i f  he w w l d  submit o t h e r  Invent ions  to the progrsm 

for eva lua t ion .  Be i s  d isappoin ted  t h a l  so much informatdon was r e q u i r e d  

t o  move h i s  second inventfun through the  e v a l u a t i o n  process and feels 

t h a t  i f  such informat ion  i s  r equ i r ed  01 all inventions ( I - e . ,  i.f t h i s  

is a new p o l i c y ) ,  submission js a w a s t e d  e f f o r t .  Wth respect t o  recow 

mending t h e  F ~ K O ~ T B ~ ,  he responded t h a t  h e  sympathizes w-i t h  an l nvcn to r  

w h o  m u s t  w a i t  f o r  the resul ts ,  and therefore he i s  not sixre he would 

recornend the program, 

All Arthur  expected Iron &he Department of Energy was d i r e c t  

Elinding, and he sta tes  that was all he needed. I n  a d d i t i o n  t o  the 

funding,  he I n d i c a t e s  that he r ece ived  informat ion  a s s i s t a n c e  i n  the 

form oE market ing c o n t a c t s  and an invitation t o  d i s p l a y  h i s  tnvention 

a t  tlre D r .  Dvorksvitz "Tech Ex" and t h a t  he was included i n  the MIT 

s tudy  contracted by the NBS. 

The bes t  thing about  t he  program, f o r  Mr. Arthur ,  is  Glenn E l l i s ;  

tht? second bes t  t h i n g  t h a t  happened 6s him was being included i n  the MHT 

s tudy  subsequent ly  p u b l i s h e d  i n  Tec7znu logy Ra&w. H i s  w m s t  exper ience  

with DOE was warLtixig f o r  the contract t o  be i s sued froin October 1937 

t o  June 1978. Overall, Arthur  Pndlcates he would elecr to go ~Eiralrgh 

t-hc DOE process  again because he would have the funding 10 look folydard to. 

During the funding period, Art.hur notes  he  s o l d  one resplronetes, 

wh38ch i s  b e h g  tested at a nearby p l a n t .  

P a r t i c i p a n t ' s  .- Assessnient __ _...~ of _the ERXP 

The fo l lowing  i s  ^Laken d i r e c t l y  from the f ina l .  r e p o r t :  

T e c h n o l a g i ~ a l ~ l y ,  Ar thur  Technology has  received gt-eat 
b e n e f i t s  from the award o f  t h e  Grant. It has Itad a s i g n i f i -  
can t  impact on our goals and rnotivatj-on and has created a 
new s p i r i t  i n  our employees. It has given us t ime t o  



analyze our baslc instrument and to think about its potential 
as an energy saving dewice, Frankly, I t  would have been 
impossible to do t h i s  without the Grant. 

Of mast signfficance was ~hrz of ‘aced tape“ 
associated w i t h   hie Grant:, The contact with the staff of 
DOE has been kept to 8 minimum whish xs decidedly d l f f e r r n t  
t han  our experience w i t h  ozhher Grants. 

At t h i s  stage of our marketing is; is difficult t o  
determine how the company r a i l 1  benefit Einanciaify from t h i s  
project ,  
be recovered f o r  some time. 

The $42,500 fnvested by Ar thu r  Technology m y  not 

In the interview Mar, Arthur reported thaa: one of the best tlaings 

about rhe program was that it ”gave pllp the  o p p ~ ~ ~ ~ n i t y  to  view my 
t-.echnslogy (i. e. invention) from a new p e r s p e c t ~ v e ~ ”  Mr$ ~ r t h u r  

also noted that ”learning rhe t r u e  costs of SeveP~pfng and c.ormnerciaf- 

izing a new product is a painfu l  exyer fen~e~”  
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OUTC o m  s 

Current  S t a t u s  of t h e  Case _____... 

At t h i s  t h e ,  one more u n i t  has been s o l d ,  and Arthur  recognizes  

the need to  perform a n  energy-savings a n a l y s i s .  H e  i s  i n c r e a s i n g  h i s  

market ing e f f o r t s .  

Three new a p p l i c a t i o n s  have been developed: 

@ A s  a n  e a r l y  warning d e v i c e  to s t o p  o r  pretreat waste 
material t h a t  cannot  b e  t r e a t e d  b e f o r e  i t  reaches  t h e  
f i r s t  s e t t l i n g  tank.  

@ To r e g u l a t e  t h e  fe rmenta t ion  of a l coho l  i n  gas 
product ion  ( e . 8 .  methane, l i q u i d  a l c o h o l ) .  

0 A p o r t a b l e  submersible  resp i rometer  f o r  u s e  i n  e v a l u a t i n g  
oxygen t r a n s f e r  e f f i c i e n c y  of a e r a t i o n  devices ;  t h a t  i s ,  
i t  wskald measure t h e  amount of oxygen i n  a i r  t h a t  will 
go i n t o  s o l u t i o n  i n  a s p e c i f i c  environment,  The r e s u l t  
i s  improved e f f l c i e n c y  and, t h e r e f o r e ,  reduced energy use .  

Tangible  Outcomes 
__I-- ....____ 

Arthur h a s  i - d e n t i f i e d  t h e  fo l lowing  sat igible  outcomes : 

A t e c h n i c i a n  has been h i r e d  t o  work on t h e  technology. 

Arthur  spends about  one-third of h i s  t i m e  working on it. 

Me obta ined  a l o a n  of $100,000 from the Small  Business 
Adminis t ra t ion  (at a h igh  i n t e r e s t  r a t e ) ,  which h e  i s  
u s i n g  f o p  o p e r a t i n g  c a p i t a l ;  t h e  SBA l i k e d  t h e  f a c t  t h a t  
he  had r e c e i v e d  a DOE g r a n t ,  

Arthur  s o l d  two u n i t s  a t  $4080 each. 

More proposa ls  have been w r i t t e n  t o  o b t a i n  suppor t  f o r  
a d d i t i o n a l  R&D, 

A p a t e n t  h a s  been granted .  

H e  has developed a b u s i n e s s  p l a n .  

Without t h e  g r a n t ,  Arthur  would have developed a mechanical 
u n i t  and would have viewed c o n t r o l  of t h e  instsi.iment by 
microprocessor  d i f f e r e n t l y .  His q u e s t i o n  now i s :  Is i t  
necessary  t o  automate t h e  u n i t ?  
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Intangible Out comes I 

Arthur has identified intangible outcomes that c e n t e r  on an 

increased understanding and knowledge of the new product development 

process. A s  noted previously, learning the lessons was painful for 

him, and he now feels he is b e t t e r  able to estimate the cost of com- 

mercializing a new product. Also, he would get expert development 

advice earlier in the new-product development process. H e  a lso notes 

that publicity and visibility (e.g., the MIT study) are very  important 

in establishing the credibility needed to commercialize a new product. 

He believes that he received a Five Star Award from the magazine PoZZu- 

tion E n g i n e e ~ n g  for h i s  invention earlier because he had the develop- 

ment funds from the ERIP. 
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E4r . Arthur  i s  a s o p h i s t i c a t e d  grantsrnan wi th  cxperience i n  

p r o p o s a l  w r i t  i ng and working wE i-h f e d e r a l  agencies .  

time requi red  t o  process  t h e  g ran t  ch;ough DOE, i n  addiLion t o  r h a t  

rcqi i i red by NBS, makes t h e  t o t a l  e v a l u a t i o n  p e r i o d  18 months, which 

i s  q u i t e  long. From t h e  chronology provided by 11r. Arihrmr, i r .  a p p e a r s  

t l rn t  t h e  process  broke down a t  DOE between November 18, 1977,  and 

A p r i l  4 ,  1978.  Ar thur  submit ted h i s  s t a ~ e r n e n t  of work on tlhe former 

dacil and recc.ived n o t i c e  of a n  i n c i p i e n t  award on t h e  l a t t e r  -- n e a r l y  

f i v e  months l a t e r .  

Thr I ength  oE 

M r .  Arthur  made several  sugges t ions  t o  improve t h e  program: 

0 Ask t h e  submi t t ing  inventor  t o  i d e n t i f y  teu peers  who 
could he used as secoiid-seage evaluatox s; t h e s e  persons 
should  bc from p u b l i c  and p r i v a t e  organiza t ions .  The NBS 
would make t h e  f i n a l  s e l e c t i o n  f r o m  t h i s  l i s l .  

0 Someone should be  m o r e  involved i n  i d e n c i f y i n g  t h e  market 
p o t e n t i a l  of a n  invent ion  ... i n  g e n e r a l ,  e v a l u a t o r s  and 
o t h e r  program personuel should he more aware of t h e  
marketing needs f o r  new t echnologies  ( i .e . -?  "quantum 
leap"  a s  opposed t o  ir~cremental.) ; funding should b e  
ava i  I a b l e  f o r  developing marketing s t r a t e g i e s .  

Q The N R S ,  in p a r t i c u l a r ,  should t a k e  a g r e a t e r  i n i t i a t i v e  
in keeping t h e  i n v e n t o r  informed of t h e  i n v e n t i o n ' s  s t a t u s .  

@ The DOE c o n t r a c t i n g  procedure needs improvement t o  
speed  up t h e  system. 

C The T)OE program ofricers should work w i t h  funded i n v e n t o r s  
i n  developing c o n t a c t s  with o the r  governmenl. agencies  
t h a t  r a n  u s e  t h e  technology o r  recomwnd i t s  use.  Do iiot 
l e a v e  Lhe inventor  hanging  a t  t h e  end of t h e  p r o j e c t .  

a A b e t t e r  understanding o f  timing i n  t h e  corrirnercial i z a t f o o  
process  i s  necessary f o r  E R i P  program personnel .  
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THE ENERGY-RELATED TNVEN'I'lONS PKOGRAM CASE 

Prograin Pa r f i c ipa r r t  ' s Background ._.____ .....I___._._....- ___ ......... __ ...._. 9- 

J a m w  Al lcn  Bagby has  rece ived  l i t t l p  o s  no formal educall 'on. M l s  

educa t ion  c o n s i s t s  o n l y  01 high school .  Bagby i s  a c o a l  miner WIPO 

c u r r e n t l y  works its a Kentucky c o a l  mine. H i s  j o b  i t r  ~ h c  c o a l  mine 

involves  b u i l d i n g  bra1 t ices  (a b r a t t i c e  i s  a wall by which a mint 

t u r ~ n e l  i s  s e a l e d  a g a i n s t  t h e  passage of a i r  o r  o~ h e r  gascs; i t  i s  used 

priunaii ly f o r  c o n t r o l l i n g  a i r  f l o w  dur ing  m i n e  v e n t i l a t i o n ) .  Bagby i s  

n o t  a proEessiona1 inventor  and had no invent ions  p r i o r  t o  his ERIP  

submission. 

D e s c r i p t i o n  of t h e  Technology 
-I .. . .- .-I___ ......I. l__ll__ 

The technology used i n  t h e  Bagby b r a t t i c e  i s  p r e d i c a t e d  on t h e  i d e a  

of  us ing  aluminum as a b u i l d j a g  material ( t o  a1.1.o~ t h e  b r a t t i c e  t o  bend 

i n  squeeze s i t u a t i o n s )  and u t i l i z i n g  a t e l e s c o p i c  p o s t  and s h e a r  p i n  

(which provides  a s t r o n g  but  f l e x i b l e  framework). 

The devi-ce was o r i g i n a t e d  a i d  dc-lwloped during 1974-1975 as :Bagby 

worked i n  t h e  mine as a b r a t t i c e  b u i l d e r .  Bagby still .  works i n  t h e  m i n e  

a s  a bratt:i.c.e b u i l d e r  as of 1.981. At t h e  t i m e  of the interview he 

was r e c e i v i n g  Workmen's Compensation because of h i s  bad back. 

gradua I.ly developed a b a s i c  conf igiiratiozi, xt7hich w a s  pa ten ted  (a f te r  

a one-year de l ay )  i n  1976. 

He 

Technical  problems i n  t h e  development of t h e  invent ion  were those  

of experimentat ion wilrh t h e  f ramewsrk, f a s t e n e r s ,  j acking s u p p o r t s ,  

roof suppor ts ,  s e a l a n t s  e tc .  Th-Ps experimentati.oii cont-i-nuing as 

of t h e  time of t h e  i.nterview. 

P o t e n t i a l  a p p l i c a t i o n s  f o r  t h e  brattice are ra ther  fax--reaching i n  

t h e  mining b u s i n e s s ,  with ail es t imated  market i n  excess of $90 m i l l i o n .  

It can b e  used  i n  all t y p e s  o f  c-opper ,  c o a l ,  s a l t ,  etc., mines t o  

improve mi.nr v e n t i l a t i o n .  

small (6 fee t  o r  l e s s )  h e i g h t s .  It is c u r r e n t l y  be ing  reconf igured  

t o  accommodate l a rge r  ( 1 5  f e e t  h igh  o r  more) s tappings .  

The invent ion  was o r i g i n a l l y  deslgned f o'i 
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Other applications f o r  the brattice involve r e l a t e d  uses based on 

the telescoping rods. Specific p o s s i b i l i t i e s  are metal. roof suppor t s  

f o r  mines and stoppings for subway construction. The brattice may 

also prove beneficial as a warning device to miners since i t :  has the 

c a p a b i l i t y  of carrying a sound alarm indicating roof OK f l o o r  movement 

in a given mine location. 
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CONTACT WITH THE ENEilGY-REJ,ATED INVENTIONS PROGRAM 

Bagby's c o n t a c t  and experience w i k h  t h e  ERIP  was b e l l e f i c i a l  t o  t h e  
cont inued devel-opment of I-I-i.s invent ion .  Ac has  s t a t e d  t h a t  w i t h o u k  ?he 

ERII-' hj.s i n v e n t i o n  would n o t  be en joying  t h e  1.i.inited success  i-t Tiow h a s ,  

Be h e a r d  about the EKIP through t 1 . r ~  sources .  A t  about t b e  t i m e  

t h a t  he read  about t h e  ERXP i n  a T i m  magazine a r t i c l e  i n  1 9 7 7 ,  he 

received a s u g g e s t i o n  f r o m  t h e  ' IJniversity of Oregon t h a t  he apply i.0 

L i te  program. 

The invent ioi i  was subruirted so t h a t  Bagby aod  h i s  company woi.ild 

know whet:het: t h e i r  work was worth a l l  t h e  time arid e f f o r t  necessary f o r  

conLi.nued development.. Bagby was under t h e  impressioll t h a t  he  had 

rrisde a novel  c o n t r i b u t i o n  t o  the f I e l d  of mining and m i n e  ven.i.i~l.at.ion 

b u t  was no t  c e r t a i n  t h a t  t h e  b r a t t i c e  w a s  as unusual as he  hoped. 

H e  t h e r e f o r e  submit ted t h e  brattice t o  N K S  i n  t h e  e x p e c t a t i o n  t h a t  

NHS would cons ider  and t e s t  t:he invent ion .  i f  they f e l t  the b r a t t i c e  

w a s  r e v o l u t i o n a r y ,  ther, he  would t r y  t o  market the b r a t t i c e  on a l a r g e r  

scale  - 
Bagby's e x p e c t a t i o n  t h a t  N%S would t c s t  and e v a l u a t e  h i s  inven?:lon 

w3.s r e a l i s t i c  s i n c e  i t  involved a desi.re t h a t  NBS produce a n  e v a l u a t c r  

W ~ Q  could e i t h e r  confirm CJT deny Bagby's claims. 

According t o  Bagby, t h e  NBS e v a l u a t i o n  had an enormous i T i t p 3 C t  on 

h i s  i n v e n t i o n .  This  impact can be  a t t r i b u t e d  t o  t h e  e x c e p t i o n a l  qua1i.t.y 

of t h e  ev;il.uator chosen f o r  t h e  second-stage e v a l u a t i o n  and t h e  f a c t  

t h a t  the e v a l u a t o r ,  D r .  E r n e s t  ?.I. Spokes, Ps an ar t ic i i la te  and r m p e c t e d  

a u t h o r i t y  i n  mine ven.t:i.l.ai.ion ~ h . 0  i s  known both  academical ly  and comer-- 

c i n l l y  as an exper% O K  an authori- ty .  

s ~ a g e  evaluat ion r e p o r t  supported Ra.gby's c l a i . m s  arid were !.aEer uscd 

(along w i t h  c o m m e i i t s  b y  Howard Robb of NbS and t h o s e  of t h e  DOE appointed 

t e s t e r )  i n  a brochure generated by  Bagby and h i s  company. This  brochure 

h i g h l i g h t s  D r .  Spokes's commeilts on the e f f e c t i v e n e s s  of t h e  b rav - t i ce  

arid quotes  h i s  r e p o r t  a t  l e n g t h .  Bagby i s  convinced tha t  D r .  Spokes 

Spokes 's  comments i n  t h e  second- 
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and h i s  evaI.uat-i.on provided h i s  company w i t h  t h e  necessary  support 

so t h a t  o t h e r  m i n e s  (notably t h o s e  in t h e  West) w e r e  more l i k e l y  t o  

o r d e r  h i s  product .  

Experience with t h e  DOE 
--.--1111111_--- 

Bagby's experience w i t h  DOE paral le ls  t h a t  wi th  MBS, lle expected 

DOE t o  1rel.p him t o  tes. t  the b r a t t i c e  through a series of f o r m a l  tests. 

DOE pe-ssonne.?. were a b l e  t o  accomplish this by securing the necessary  

ful-ads f o r  a test. b y  a Peabody Goal v e n t i l a t i o n  engineer  ( J e r r y  T i e n )  

T h e  s ta tement  o f  work for Bagb.y's g ran t  s t i p u l a t e s  t ha t  he will 

manufiaeture 2 5  b r a t t i c e s ,  i .nstall  them f.n a mine, and have them tested, 

A scale  znodel. w a s  a l so  t o  be  b u i l t -  The IIOE c o o r d i n a t o r s  (D.. f k l l o  

and E .  REI-8) made sure that t h e  test  was conductc.d proper ly  and, Elore 

i.rnpun:i.ant se rved  as f r i e n d s  advisors, and c o n f l d a n t s  f o r  Bagby arid 

h i s  group * 

Bagby ' 3  general  assessment of DOE i s  favorable .  .DOE enabled h i r r i  

t o  s e . c ~ x e  a Kentucky speci .nl . is t  i n  v e n t i l a t i o n  who i.s known i n  t h e  

area and W ~ Q  provided the b r a t t i c e  company w i t h  approval  and recommenda- 

t i o n  that had s o m e  impc t  in Bagby's geographic a rea .  Tien proved t o  

b e  aa exceptionally good choice s i n c e  he a l s o  wrote  an a r t : l c u l a t e ,  

i n t e P l i g e n t  and clear recommendation of t h e  bratt . i .ce which appeared 

i n  the hpeil 1981 i s s u e  of Coal Aye. 

P a r t i c i p a n t ' s  _I-- Assessment of t h e  I.L ERIP  

Bagby L s  a s t rong  s u p p o r t e r  of the ERIP. He s ra t e s  t ha t  w i i h o r i t  

the program, he  would n o t  b e  as f a r  a long  w i t h  t h e  i n v e n t i o n  as he is  

t.Q,dh?y * 

The b e s t  th ing  about the ERLP, i n  Bagby's o p i n i o n ,  was h t i e  

excel l e n t  second-stage e v a l u a t i o n  conducted by DE.. Spokes ,  Dr. Spokes's 

recsmmendai-ion gave the b r a t t i c e  11 needed c r e d i h i l  i t y  and was instr-cn- 

mental fn  g e n e r a t i n g  i n t e r e s t  i f  m J t  a c t u a l  s a l e s ,  f r o m  the miniag 

\2sommunFty c 



Bagby o n l y  had minor problems w i i h  the ERIP .  He fcels that  the 

greatest problem with the program involved the lack of c o o r d i n a t i o n  

betb7een the E R I P  and other federal agencies, notah1.y the I R S .  It 

seemed to Ragby that while DOE/NBS was trying its utmost to h r l p  him 

start, or at least maintain, his company, the I R S  was doing irs best 

t o  hinder hin in developing the invenrion. Communication with NES and 

DOE'S slow procurement process can be improved. 
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OUTCOMES 

Curren t  S t a t u s  of t h e  Case 

The inven t ion  d i d  make l i m i t e d  p rogres s  dur ing  t h e  ERIP phase.  

When t h e  inven t ion  en te red  t h e  program, i t  w a s  i n  t h e  t e s t i n g  phase; 

by t h e  rime t h e  p r o j e c t  had n e a r l y  te rmina ted  ( i t  i s  s t i l l  i n  p r o g r e s s ) ,  

t h e  i n v e n t i o n  had en te red  a l i m i t e d  product ion  and market ing phase.  

C u r r e n t l y ,  Bagby j.s awai t ing  r e c e i p t  of t h e  f i n a l  g r a n t  funds so  
t h a t  new des ign  mod i f i ca t ions  can be implemented. Bagby has  completely 

redes igned  and improved a l l  t h e  components of t h e  b r a t t i c e .  Other 

i t e m s  (no tab ly  an a la rm system l i n k e d  t o  t h e  shea r  p ins )  t h a t  are i n  the 

des ign  p rocess  w i l l  expand t h e  b r a t t i c e ' s  market.  

P l ans  f o r  f u t u r e  development of t h e  b r a t t i c e  o r  t h e  technology 

behind t h e  b r a t t i c e  are r a t h e r  ex tens ive .  Besides  having reworked 

many of t h e  d e t a i l s  of t h e  b r a t t i c e  and adding improvements, Bagby i s  

working on a t e l e s c o p i c  roof  suppor t  and l a r g e r  b r a t t i c e s .  

Tangib le  Outcome - 

The t a n g i b l e  outcome of  t h i s  c-ase can b e  summarized as he lp ing  him 

e s t a b l i s h  a degree  of c r e d i b i l i t y  i n  t h e  mining community ( p r i m a r i l y  

through t h e  comments of D r .  Spokes and, t o  a lesser degree,  J e r r y  Tien) .  

T h i s  credibility has  r e s u l t e d  i n  h t e r e s t  i n  t h e  b r a t t i c e  from and/or  

sales t o  some of t h e  Western mining companies. 

I n t a n g i b l e  Outcomes 

I n t a n g i b l e  outc.omes are those  of a l lowing  Bagby t o  con t inue  work on 

t h e  b r a t t i c e .  

he would n o t  have cont inued  work on t h e  p r o j e c t .  

t e s t e d  and suppor ted  by both  D r .  Spokes and J e r r y  Tien ,  Bagby renewed 

h i s  e f f o r t s  t o  develop and market t h e  b r a t t i c e .  The v a r i o u s  e v a l u a t i o n s  

by Howard Robb, Spokes, and Tien  a l s o  gave h i s  company t h e  necessary  

suppor t  and c r e d i b i l i t y  t o  e n t e r  l i m i t e d  product ion .  

Bagby i n s i s t s  t h a t  i f  t h e  e v a l u a t i o n  had been unfavorable ,  

Once t h e  b r a t t i c e  w a s  
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INTERVIEWER COMMIBN'1'S 

Bagby appears  t o  be  one of t h e  b e s t  of t h e  i n v e n t o r s  who have 

e n t e r e d  t h e  program. His invent ion  i s  s i m p l e ,  e f f e c t i v e ,  easy  t o  i n s t a l l ,  

and e a s i l y  t r a n s p o r t a b l e .  Although sales at p r e s e n t  are  s p o r a d i c ,  Bagby 

appears  'Lo have succeeded i n  moving f-roui t h e  tesr ' lng phase t o  a li i i i i ted 

product ion phase.  The prognosis  for f u r t h e r  producti.on i s  excellcrrt,  

and t h e  i n v e n t o r  has  received i n q u i r i e s  i n  Kentucky, f r o m  the Western 

mines, 2nd from f o r e i g n  d e l e g a t i o n s .  Ragby's claim of huge c o s t  sav ings  

t o  t h e  coal- i n d u s t r y  appears  t o  be  no exaggerai:ion. Ragby i s ,  therefore, 

unusua l  i n  t h a t  he is  a "successEuIt '  i n v e n t o r  among t h e  funded i n v e n t o r s .  

Despi te  t h e  i n e r t i a  i n  t h e  coal i n d u s t r y ,  t h e  b r a t c i c e  has  achieved 

l i m i t e d  success  e T h i s  l i m i t e d  success  i s  a t t r i b u t a b l e  i.n p a r t  t o  the 

NBS and DOE e v a l u a t i o n  and t o  t h e  f a c t  that t h e  b r a t t i c e  rece ived  t h e  

suppor t  of a recognized a u t h o r i t y  i n  Che v e n t i l a t i o n  f i e l d  Erom t h e  

R o l l a  School of Mi-nes as w e l l  as that of a ventilation speci.al . ist  from 

t h e  Peabody Coal Company. Both experts were i n s t r u m e n t a l  i n  gain ing  

r e s p e c t  and r e c o g n i t i o n  f o r  t h e  b r a t t i c e .  

The b r a t t i c e  tests prove i t s  e f f e c t i v e n e s s  and, i.n all .  y r o b a b i ~ l . i t y ,  

i t  would have s u r f a c e d  i n  new Inincs w i t h i n  t h e  next  20 y e a r s  AS t rans-  

po r t a . t i on  . cos t s  f o r  concre te  hl.ock and l a b o r  c o s t s  cont inue  t o  r ise .  

The EKIP , however, ensured t h a t  the i n v e n t i o n  rece ived  earJ.y suppor t  and 

a c c e l e r a t e d  t h e  t i m e  per iod  d u r i n g  whlch t h e  b r a t t i c e  w i l l .  come i n t o  

common usage. 

While t h e  f ina l -  r e s u l t  of t h e  b c a t t i c e  w i l l  no t  be  known f o r  s e v e r a l  

y e a r s ,  t h e  ERIP a l s o  proved t o  be  of i n e s t i m a b l e  suppor t  t o  Bagby arid 

h i s  company. Bagby's invent ion ,  i f  i t  does come i n t o  widespread use ,  

w i l l  s e r i o u s l y  affech c o n c r e t e  block inanufacturers witl-i  c o n t r a c t s  for 

b r a t t i c e s .  While they have n o t  mounted any campaign y e t ,  t h e r e  is a 
p o s s i b i l i t y  such a campaign w i l l  be  underraken i n  an e f f o r t  t o  rel:ain 

t h e i r  p r o f i t s .  Bagby and h i s  company ha.ve thus  WOT! some t i m e  i n  wh.ich 

t o  develop and t o  s o l i d i f y  t h e i r  market b e f o r e  such a campaign begins .  

Unl~ike Joe Wi.1.l~is Fowler (on0 of the o t h e r  i n v e n t o r s  inLervicwed as a 
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part  of c h i s  e v a l u a t i o n ) ,  Bagby should have a betzter than e ~ e n  chance fro 

siaceeed when he. tries t o  compete w i t h  t h e  I:irge pstabl . ished c,oncrpte 

Bilot:.k manufa.ctzmrers 

T h e  ERLP has bought Bagby time i n  o ther  areas as w e i l ,  no ta .b ly  the 

Lime t o  r e f i n e  t h e  b r a t t i c e  d e s i g n  and manufacturing teclrtrique s o  as t o  

wi ths tand  compet i t ion  from compet i tors  .I 

spec ia l i s t  who performed t h e  e v a l u a t i o n  s igned  a s ta tement  i n  whic-h i l e  

a.gr.eed not  To USE t h e  b r a t t i c e  des ign  for  h i s  o r  Peabody C o a l ' s  uses, 

possib3.e competi tor  was thus  neutral-ized and transformeld into a n  adm~cate  

of t h e  i n v e n t i o n ,  

T h e  Peahotfy Coal. ventila tri.on 

A 

A f i n a l ,  a l b e i t  i n t a n g i . b l e ,  r e s u l t  of the pro;ject ~ 1 . ~ 0  invo1ve.d 

t i m e ,  

develop the b r a t t i c e  and explort? other b r a t t i c e - r e l a t e d  ideas" Be and 

his company now have a more p r e c i s e  i d e a  of what they a re  and $There they  

a r e  going. 

meet: o the r  i n v e n t o r s  l i k e  1iimsel.f. 

Bagby has used  t h e  needed respite provided by the g r a n t  t o  f~rrcizemr 

The DOE'S unbi.ased a d v i c e  and ass is tance have helped gagby 

A l l  of t:he above f a c t o r s  have provided Bagby wit11 an important t h e  

advantage i n  market ing h i s  b r a  ttrice, It i s  coriceivab3.e that  wi thout  the 

advantage of the grant:, Bagby would no t  11ave progressed beyond t h e  

t e s t i n g  stage aci r a p i d l y  as he d i d .  Moreover, i t  i s  l i k e l y  t h a t  t h e  

b r a t t i c e ' s  impact  on U.S. rnhe o p e r a t i o n s  would have been de layed  f o r  a 

lrahlnber of years .I 

It should be  n o t e d ,  i n  cl_osing, t h a t  Bagly i s  unusual i n  t h a t  t h e  

i . ~ i v ~ i t i o n  was p a t e n t e d  i n  one year and progressed rather r a p i d l y  through 

the  XBS evaPuat ion (December 1 4 ,  1977 ,  was the original. submiss ion  da t e ;  

sec.ond-stage evaluation was completed i n  November 1978; the inven t toa  

was vrecomended on December 19 ,  1978) DUE then awarded a g r a n t  i n  
azsgust n.979 n 

Bagby has ,  s ince  beginning t o  work on his invent:ion, been f o r t u n a t e  

o r  wise enough t o  work v e r y  c lose ly  with liees Kinney. 

Ki r tney  has e n s u r e d  that; Hagby has  pa ten ted  the invention c o r r e c t l y  t h a t  

c o n t r a c t s  he s i g n s  are  t o  his and the company's b e s t  i-nl'si?re.st, t t i a t  the. 
iez-~eilt:ion i s  adequa te ly  p r o t e c t e d  from unwanted compet:it:i.am, e tc . ,  'The 

t:,echnii:al know--haw o f  Bagby coupled with t:he legal experti.se of Xirmey 

As a lawyer,  



and t h e  c r e d i b i l i t y  provided by NBS and DOE e v a l u a t o r s  have brought 

Bagby t o  t h e  p o i n t  a t  which he  i s  today. The Bagby b r a l i t i c e  i s  an 

e x c e l l e n t  example of a case i n  which t h e  government in te rvened  success.-  

f u l l y  t o  a l low t h e  i.nven.tor a much-needed chance t o  continlie t o  i.mp:rove 

and t o  expand h i s  market ing c a p a b i l i t i e s .  

O p e r a t i o n a l l y ,  Bagby's i n v e n t i o n  appears  t o  have moved very  quick ly  

through t h e  system with a minimum of d i f f i c u l t y  . 
were all. of a minor n a t u r e ,  

The problems encountered 

'The pol.icy deci-sion t o  have Bagby's i n v e n t i o n  eva lua ted  by  Peabody 

I n s t e a d  of a t tempt ing  t o  b lock  t h e  inven- Coal proved t o  be  f o r t u n a t e ,  

t i o n ' s  development, Peabody Coal. provided some m u c h  needed suppor t .  

T h i s  approach could be s u c c e s s f u l l y  a p p l i e d  t o  o t h e r  i n v e n t o r s .  

Continued advice  o r  suppor t  t o  Baghy would a l s o  be a d v i s a b l e .  

Otherwise,  t h e r e  appear  t o  be  no o t h e r  p o l i c y  i s s u e s  w i t h  regard  t:o 

t h e  g r a n t  t o  Bagby. This  project: i s  a c lass ic  r e p r e s e n t a t i o n  of t h e  

program's g o a l  t o  suppor t  s m a l l  busj-nesses iil o r d e r  t o  advance an 

i n v e n t i o n  i n t o  t h e  market p l a c e .  
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THE ENERGY-RETATED INVENTIONS PROGRAM CASE 

Program P a r t i c i p a n t ' s  Background - -  

Dan Ben-Shnuel i s  a l a t t e r - d a y  Renaissance man - - - -  metal s c u l p t o r ,  

p o e t  , real-es t a t e  ope ' ra tor ,  i n v e n t o r ,  and now ent repreneur .  Ben-Shmuel ' s 

case c o n s t i t u t e s  a siiccess s t o r y  f o r  t h e  E R I P .  

Ben-Shmuel has no formal  t e c h n i c a l  t r a i n i n g  whatsoever. PA s e l f  3 

taught. metal scul.ptor:  h i s  a r t i s t i c  work r e q u i r e d  htm t o  l e a r n  a 

steadi1.y widening range of s k i l l s  : welding , s ta:lnl.ess steel. welding ~ 

m e t a l h r g y ,  stress mechanics, and so  on wider and deeper  i n t o  the range 

of knowl.edge necessary  t o  c o n s t r u c t  l a r g e ,  heavy metal scul .pturcs  and 

complex equipment. He has, he says  an " i n t u i t i v e  sense" of t h i n g s  

mechanical,  can s e n s e  what 's  p o s s i b l e  and what i s n ' t ,  t h e n  c o n s u l t s  

s c i e n t i f l c a l l y  t r a i n e d  people  t o  optii i l lze h i s  d e s i g n s  and i d e a s .  

SeLf-employed through all of h i s  l i f e ,  Ben-Shmuel worked as a 

scu lp t -o r  and managed h i s  own real-estate holdi-ngs p r i o r  t o  h i s  i a v e n t i o n  

of the h e a t  e x t r a c t o r ,  which he  submit ted t o  t h e  ERIP .  

Refore he  became i n t e r e s t e d  i n  energy-re la ted  invenLions ~ Ben-Shii~ieI. 

had a s u c c e s s f u l  h i s t o r y  of i n v e n t i n g  i n  the f i e l d  o f  small and l-arge 

t e x t i l e  machinery and [:he machhe  t o o l s  r e q u i r e d  t o  produce them. H e  

h e l d  some 30 p a t e n t s  on t h e s e  i n v e n t i o n s ,  which c o n s t i t u t e d  a rewarding 

and l u c r a t i v e  s idel . ine and f a m i l i a r i z e d  him wi th  t h e  p a t e n t i n g  process .  

..... 

The h e a t  e x t r a c t o r  u s e s  w a t e r  o r  a n  a l t e r n a t i v e  f l u i d  i n  d i r e c t  

c o n t a c t  wi th  i n d u s t r i a l  s t a c k  gases t o  extract  h e a t  from the gases. The 

h e a t  is  then removed f r o m  t h e  cool-ant by means of a secondary heat  

exchanger. The secondary h e a t  exchanger performs the d u a l  functi-on of 

c o o l i n g  the working l i q u i d ,  which t h e n  r e c i r c u l a t e s  through t h e  s tack 

gases, and t r a n s f e r r i n g  t h e  hear i n t o  a n  e x t e r n a l  system, which carries 

the energy t o  a l t e r n a t i v e  u s e s ,  such as t h e  h e a t i n g  o f  buildi.clgs, 

chemical processes ,  o r  any o t h e r  a p p l i c a b l e  energy requirement .  In 

a d d i t i o n ,  t h e  working l i q u i d  removes a l a r g e  percentage of p a r t i c l e  
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p d l u r a n t s  from the s t a c k  gases, 

by filtzers o r  otl ier s u i t a b l e  m e a t i s ,  The hea t  e x t r a c t o r  thus raises the 

e f f i c i e n c y  of c o m h ~ t i o ~ ~  b o i l e r s  (or o t h e r  combustion processes) w k d l e  

reducing t h e  p o l l u t i o n  associated with such processes .  

These p o l l u t a n t s  can then be removed 

Ben-Shrnuel developed the  original crude  h e a t  cxtraceor 111 r e ~ t i o n  

9.0 r i s t n g  heating c o s t s  in h i s  own real-estate p r u p e s t l c s ,  

lrearcl of h i s  S U C C ~ S S  and asked Ben-Sfimuel t u  i n s t a l l  *I s s i ~ ~ l l a r  unit for 

his f a c t o r y .  The u n i t  functioned we11 as an energy saver  but 

sprang myriad leaks as a r e s u l t  of t he  col-a-osive effect  of industrial 

stzdcZc gases .  Ben-Shmuel f e l t  he had to t a c k l e  t h i s  problem, since he 

had randertaken i n  good f a i t h  t o  h e l p  out a f r i e n d  and liar4 been p a t d  f o r  

h i s  work, 1 x 1  solving the corrosion problem, Ben-Shmvel. d ~ e l ~ p e b k  t h e  

prototype f rom which t h e  cucrci~at heat e x t ~ a c t o r  d i r e c t l y  descended. 

tiaving so lved  t h i s  pr-fncipal  technical problem, Ben-Shmuel encountered 

tbs. usual  obs tac les  of c a p i t d .  and c r e d i b i l i t y .  

p romote  and manufacture h i s  ~ L I V ~ L X ~ ~ O I I  and persuasive s c i e n t  i I i c  test 

r e s u l t s  t o  persuade prospective customers to try h i s  fnvent.ion. %le 

succeeded in placing one u n i t  a t  a New York S t a t e  h o s p i t a l ,  where a 

computer recorded t h e  energy savings, and ano the r  a t  a S c o t t  Paper  

Company p l a n t ,  d e s p i t e  a last-minute decision by the New York State 

I)t.partment of Energy t o  withdraw its suppor t .  

ERIP, Ben-Starnuel had p laced  18 o r  1 2  units, but lie had five y e a r s  and 

$401i,000 inves ted  and had reached Lhe limit of his resources. 

A FrFcPad 

Be necded capi ta l  t o  

By the tfme he app.~.oach~c% 

~ b v i o u s l y  the heat e x t r a c t o r  has  widespread potent~faE f o r  adopt ion  

111 any industrial or Parge z e s i d e n t i a l  u n i ~  t h a t  cox~sumes significant 
quantltfes of ertcrgy i n  a cornbustdon process  I ts  pol lukent-removing 

capacity makes ft p a r t i c u l a r l y  promising for  US^ in coal-burning power 

plants m 
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGRAM 

ExDerience wi th  t h e  NRS 

Ben-Shmuel's son told him about E R I B  (where h i s  son heard o i  -it 

Ben-Shmuel d i d n ' t  know), which  seemed l i k e  a message froa heaven, g iven  

tha t  Sen-Shmucl had n e a r l y  exhausted h i s  r e sources  t r y i n g  t o  m a k ~  and 

market the h e a t  e x t r a c t o r .  From NBS, Ben-Shmuel wanted t w o  t h i n g s :  

t h e  endorseiurnt necessary  t o  g e t  a DOE g ran t  and the added c r e d i b i l i t y  

a s s o c i a t e d  FrLth such an endorsement 

H e  had, p r i o r  t o  submission t o  NBS, worked o u t  alJ t h e  t e c h n i c a l  

problems with t h e  a s s i s t a n c e  of P h i l l i p  Zacuto, a p h y s i c i s t .  

needed nor  expected t e c h n i c a l  a s s i s t a n c e  from NBS. 

I-Ie n e i t h e r  

E s s e n t i a l l y  the only  service provided w a s  the endorsement of the  

heat e x t r a c t o r ' s  p r a c t i c a l i t y  and the recommendation t o  DOE t h a t  a grant: 

h e  madet. Ben-Shmuel s ays  t h a t  he never t a l k e d  t o  any of t h e  NBS 

e v a l u a t o r s  (boll1 s t a g e  I1 and stage XI1 e v a l u a t i o n s  were made by T.  A .  

Coul tas  o f  NSS) and t h a t  t h e  eva lua t ions  merely confirmed what he 

a l r e a d y  knew and had proved through s i t e  t r ia ls .  

Ben-Shmuel speaks very  p o s i t i v e l y  o f  NBS. N a t u r a l l y ,  s i n c e  t h e  NB5 

e v a l u a t i o n s  s u b s t a n t i a t e d  h i s  o m  claims, he  t h i n k s  the e v a l u a t o r s  had a 

l o t  on t h e  b a l l .  H e  speaks h igh ly  of NBS personnel ,  t h e i r  behavior ,  and 

t h e i r  a t t i t u d e s .  Be does,  however, t h ink  the process  took unr~ason- 

able amount of t i m e  (11 months), cons ide r ing  t h a t  h i s  proposa l  was 

endorsed a t  each s t a g e  and no mod i f i ca t ions  t o  t h e  inven t ion  were r equ i r ed .  

...... Kxlerience wi th  them 

Ben-Shmuel wanted a g r a n t  t o  s u b s i d i z e  a t r i a l  G E  t h e  h e a t  e x t r a c t o r  

by t h e  Mohawk Paper Company, and he  agreed t o  pass the  $50,000 involved 

through t o  Mohawk. 

more from DOE: the opinion o f  Profes so r  Y .  T .  L i ,  an H I T  emer i tus  who 

came, looked a t  t h e  h e a t  extractor, s a i d  he c o u l d n ' t  sugges t  any improve- 

nnrcx~ts, and "went h i s  merry way." More impor tan t ,  he g ~ l  some crucial  

adv ice  from P a t  Donahoe, who urged him t o  test t h e  e f f e c t i v e n e s s  QT t he  

I n  a d d i t i o n  t o  this $50,000, Ben-Shmuel got something 
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heat extractor as an antipollution as well as am energy-saving device on 

coal-fired boilers. 

Mohawk money) $75,000 to conduct such tests at Ben-Shmuel's plant. 

Together these trial runs generated data demonstrating the heat extractor's 

effectiveness, 

The DOE grant included (in addition to the $50,000 

Ben-Shmuel thinks highly of the DOE. He found its personnel know- 

ledgeable, dedicated, and willing to help within the 3.imits of their 

mandate. H e  a l s o  thinks the DOE people highly  committed and was sur- 

prised by the personal interest they took in his p r o j e c t .  

Participant's Assessment of the ERHP 

Een-SRmuel thinks the program excellent in concept, effective but 

slow in execution at the NBS stage, effective and supportive at DOE, but  
crippled by the limited mandate of the program as a whole. He says 

neither NBS nor DOE could or would help him move toward comercial iza-  

tion, The one-shot nature of the program limits its effectiveness, 

which he thinks could be expanded significantly by DOE providing grants 

to discount the costs of installation by industries. The money thus 

invested could later be recovered by recapturing energy savings. 

these criticisms, Ben-Shmuel waxes enthusiastic about the program, would 

go back to it if he could9 thinks it gave him an indispensable shot in 

the arm at a critical time, and recornends it to other inventors. 

Despite 

The best thing about the program for Ben-Shmuel was that both t h e  

test results and the implied endorsement by NBS and DOE enhanced t h e  

heat extractor's credibility. The greatest impediment of the program 

was t he  time factor. 

came through if he hadn't had other resources t o  fall back on. 

Ben-Shmuel couldn't have survived until the grant 



OlJTCOMES 

Ciirrent S t a  t.~n,.; of t h e  Case 

The p r o g r e s s  a t t r i b u t a b l e  Eo the  ERLP g r a n t  was t h e  i n s t a l l a t i o n  

a t  Mohawk and compl-etion of t he  s p e c i f i e d  t e s t s  t h e r e  and at Bea-Shmuel's 

f a c t o r y ,  bo th  of  which produced resill t s  h i g h l y  favorab1.e to t h e  heat 

extractor .  D u r i q  t h a t  time p e r i o d ,  Ben-Shrnuel coiitinued making rnijrior 

t e c h n i c a l  improvements on the process  aiid s p e c i f i c  a d a p t a t i o n s  necessary  t o  

p a r t i c u l - a r  i n s t a l l a t i o n s ,  b u t  none of t h i s  had anythi-ng t o  do wi th  ERIP.  

The Heat E x t r a c t o r  Corporat ion has  become a going concern,  w i t h  

about  250 employees, doing $25 m i l l i o n  a yeax i n  b u s i n e s s  i n  the Uisited 

S ta tes  aud abroad Ben-S'nmuel says  , however, that  the coinpany's s u r v i v a l  

and i t s  f u t u r e  h inge  on the  general staire of the economy, s i n c e  purchasing 

a heat e x t r a c t o r  requires a major capitx'l. investment,  which b u s i n e s s e s  

are r e l u c t a n t  t o  make, d e s p i t e  the c e r t a i n t y  of recouping t h e  investment 

i n  time. Conseqiiently he  o f t e n  has t o  make instal . lat ioas on a savings 

p a r t i c i p a t i o n  b a s i s ,  a t  enormotis ( f o r  h t m )  o u t l a y  of capi ta l . .  

Ben--Shmuel p l a n s  t o  c o n c e n t r a t e  en t h e  a n t i p o l l u t i o n  a s p e c t s  of t h e  

h e a t  extractor, s i n c e  he t h i n k s  i.'c becomes more aLtractive as a p o l l u t i o n  

p r e v e n t i v e  as coal. grows more Frnportant as a f u e l .  

use some a s p e c t s  of h e a t  e x t r a c t o r  technology to develop i n d u s t c i a l  use 

of  a new f u e l ,  bu t  h e  d e c l i n e d  t o  s p e c i f y  what t h i s  involves .  

H e  a l s o  h a s  pI.ans t o  

Tangih 1.e Outcomes _._.____II___- 

'Tangible mtcomes i n  t h i s  case are: 

@ The test r e su l t s  
* Sales grew from the i n i l i a 1  10-12 u n i t s  t o  a n  annaal. 

$25  rni l l ion employing 250 persons 

@ SBA l o a n  f o r  $400,000 

i b l e  Outcome !ntarng ...... . .__I___ 

T h e  intangible outcome f o r  this pro jete Ls t h a t  Ben-ShmueP 1 earned 

t o  deal. with t he  l c d e r a l  bureaucracy.  
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INTERVIEWER COMMENTS 

No doubt  about  i t ,  t h i s  is  a success s t o r y ,  a t  least  so far. 

Ben-Skimuel is ail impress ive  guy, f u l l  of i d e a s  and energy,  t roub led  

by prnbl-ems of cash f low and c a p i t a l ,  bu t  u t t e r l y  convinced o f  his 

abLliCy t o  solve any t e c h n i c a l  problem. I n  h i s  mind, ERIP helped hi113 

move “(one s t e p  closer,‘’ and, i n  t i m e ,  t h a t  one s t e p  may prove t o  have 

been t h e  c r i t i c a l  one. H i s  views, however, r e i n f o r c e  t h e  impression 

gin2ned IE a19 my in t e rv i ews  t h a t  t h e  p r i n c i p a l  d i f f i c u l t i e s  t h e s e  

iiiventoars face are slot t echno log ica l  difficulties nor  manufacruring 

probicms bu t  the problems of commercial izat ion - c rack ing  t h e  market 
w i r h  a promising but: unknown and r e l a t i v e l y  u n t r i e d  product .  

To Ben-Shniuel, as t o  my o t h e r  i n t e rv i ewees ,  it makes no sense  to 

I.nvcstr publtc  money bringing an inven t ion  one s t e p  c l o s e r  t o  t e c h n i c a l  

mrttuh-ity w.ithout some follow-up program t o  he lp  push t h e  product i n t o  

the market. The p o f - i t i c a l  - implicat ions of these criticisms natural  lg 

onf  t carry mucin weight w i t h  f r u s t r a t e d  inven to r s .  Fhe ther  

they can somebo~ be subsumed by t h e  overarch ing  need t o  conserve 

energy p r e s e n t s ,  I presume, a problem t h a t  only the p o l i t i c i a n s ,  

n o t  t h e  s taff  at NBS or DOE, can r e so lve .  
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THE ENERGY-RELATED 'INVENT IONS PROGRAM CASE 

7 kkzam P a r t i c i p a n t  ' s Backpround 
-....___----2b? ....... __ 

The formal  educa t ion  oE t h e  i n v e n t o r ,  M r .  James L. C h i l l ,  ended 

w i t h  h igh  sc-hool.  

M r .  Chi.11 has s p e n t  45 y e a r s  i n  Cine bronze bus iness .  H i s  experience 

combines all aspects of The b u s i n e s s  i n c l u d i n g  t o o l i n g ,  p-roduc%-ion, 

ti.me sLlidy, methods engineer ing ,  i-nspec-tion, s a l r s  product  development, 

and  management. 

Coiiipany i.n Pennsylvania ,  one of t h e  l a r g e s t  companies i n  the  bronze 

b u s i n e s s .  When an oppor tuni ty  a r o s e ,  Mr. C h i l l  and t w o  p a r t n e r s  bought 

t h e  Marion Bronze Company wi th  an i - n i t i a l  coml>ined c a p i t a l  of $20,000. 

The Marion Bronze Company, which now has  100 ws-ckers and which a t  i t s  

peak had 200, is  one of f i v e  major s u p p l i e r s  o f  bronze b e a r i n g s  and 

bushings of a l l  types  and s i z e s  i n  the United S ta t e s ,  Though bronze 4s 

one of t h e  o l d e s t  metals t o  h e  used by man, i.t i s  a s m a l l  i n d u s t r y  made 

up of r e l a t i v e l y  small producers .  

H e  began h i s  working career with t h e  .Tohnson Bronze 

hs  one of t i l e  three owners of Marion Bronze until i t  was s o l d  a 

couple  of years  ago, M r .  C h i l l  func t ioned  across 1-119 board i n  sales, 

productio[l ,  and devel-opment . A t  t h e  p r e s e n t  t i m e  he is  offi .cial7.y 

r e t i r e d  b u t  i s  s t i l l .  l i s t e d  as vice p r e s i d e n t  of -the company. He 

r e c e i v e d  $5500 a year  as a c o n s u l t a n r  t o  the  company ( t h e  luaximzia Ere can 

e a r n  wFthout Jeopard iz ing  h i s  Social- S e c u r i t y  s t a t u s )  p l u s  expenses. 

The new owners of Marion Bronze, a Chicago company, s e e m  t o  be  l e t t i n g  

t h e  b u s i n e s s  r u n  down; n e v e r t h e l e s s ,  Mr. C h i l l  has a n  o f f i . ce  and t h e  use 

of a l l  company f a c i l i t i e s .  H i s  p r e s e n t  eEforts i n c l u d e  sales,  c o n s u l t a -  

t i o n  t o  product ion ,  and development. 

M r .  C h i l l  i s  a man wi.th a grea t  and act ive c m i o s i t y .  H e  has 

always taken a g r e a t  i n t e r e s t  i n  t h e  technol.ogy of manufacturing bronze,  

and h i s  i n t e r e s t  cont inues  i n t o  h i s  very a c t i v e  r e t i r e m e n t .  His o f f i c e  is 

f u l l  01 t r a d e  and p r o f e s s i o n a l  j o u r n a l s ,  and he cont inues  t o  foll.ow The 

technology by a t tendance  a t  t r a d e  and p r o f e s s i o n a l  meetings.  

h i s  working career h e  has  rece ived  milch personal. support  and i:echnical 

guidiince f rom hi.s bro~her-.-in.-law Loui  3 G .  Klinker  a m e t a l l u r g i s t ,  

Ttiroughout 



recent ly  r e t i r e d  from t h e  Armyp where he w a s  a c o l o n e l  i n  ordnance. 

'I'he bro ther - in- law has cont inuous ly  served as a n  -ir-iformal consu l t an t  

anal t e a c h e r  guiding t h e  i n v e n t o r  i n  h i s  technical.  i n t e r e s t s  - 
TIiuugh t h e  rrivcntor h a s  s p e n t  a good d e a l  of h i s  career workIng 

on improvements i n  product ion  arid o p e r a t i o n s  115s formal invent ion  

record c o n s i s t s  O F  t h e  i n v e n t i o n  he submit ted f o r  evaluat ior i .  H e  ho lds  

one p a t e n t  and has  a p p l i e d  f o r  one p a t e n t .  

D e s c r i p t i o n  of t h e  T e c h n o l o u  
-+ 

Mr, Chill's i n v e n t i o n  i s  c l a s s i f i e d  as an i n d u s t r i a l  p rocess .  

Mors specifically, i t  i s  a process f o r  t h e  contLnuolts c a s t i n g  of b ronze  

a l P o y  i n  the form o f  a s t r i p  of any width and t h i c k n e s s  d e s i r e d .  T h e  

resul t - ing s t r l p ,  which can  be k e p t  t o  very c l o s e  t o l e r a n c e s  and good 

surfarch f i n i s h ,  can  b e  r o l l e d  and welded t o  form bushings or hea r ings .  

The cold working O F  t h e  s t r i p  g i v e s  it a s t r v c t u v a l  s t rength  Lhat up 

to now has o n l y  been achieved b y  adding hardening a g e n t s  suc'ii as t i n  

t3 thc bronze.  

U n t i l  now, leaded bronze b e a r i n g s  and bushlngs have been produced 

b y  mtxi[~s of sand castings o r  l i m i t e d  b a t c h  cont inuous c a s t i n g s .  Ln 

b o t h  of these methods t h e r e  i s  ;1 requirement f o r  a g r e a t  d e a l  of 

rirachining t o  achieve the  final form and s u r f a c e  c o n d i t i o n  desired ~ 

1-osing 60% of the  metal. i n  t h e  process .  F u r t h e r ,  c u r r e n t  c,lst.ing 

methods resill t i n  d i f f e ren t i a l  c o o l i n g  of t h e  c a s t i n g ,  w i t h  a consequent 

clifferential. i n  c h a r a c t e r i s t i c s  a t  d i f f e r e n t  p o i n t s  through the  thickness 

of t h e  casting. 

T h e  i n v e n t i o n  submit ted f o r  e v a l u a t i o n  by M r .  C h i l l  evulved over 

a ten-ye?r per iod  p r i o r  to his c o n t a c t  wi th  ERIP .  It originatecl  i n  

h i s  cont inuous i n t e r e s t  i n  f i n d i n g  ways t o  ?.mprove t h e  i ~ o r k i n g  of bronze,  

He rannot t h i n k  of a s i n g u l a r  "Aha! 

rcaulted irr .  any s i g n i f i c a n t  p a r t  o f  h i s  Invent ion.  

exper ience  o r  r e v e l a t i o n  that 

To SCXE exrerat, Mr. Chill's metal I - u r g i s t  brother-in-law i s  c r u c i a l .  

He made [:lie i n v e n t o r  aware of processes  be ing  used w i t h .  otbes nietals 

and guided h i s  reading.  The inve r i t i on  is  a c lass ic  case of i3 !;cries of 



increments ,  small d e l t a s ,  a series of cut-and-try e f f o r t s  t o  overcome 

problems encountered i n  t h e  c a s t i n g  and working of bronze., such as 

wasllage of metal, tnachining c o s t s ,  h e a l t h  hazards  i n  t h e  form of l e a d  

fumes from t h e  hea ted  a l l o y ,  and energy i n e f f i c i e n c y .  I n  t h e  i n v e n t i o n  

process ,  t h e  i n v e n t o r  experimented with classical  sand c a s t i n g  tech-. 

n iques  and v e r t i c a l  b a t c h  c a s t i n g  techniques.  He cont inuous ly  asked 

q u e s t i o n s  such as Why n o t  cont inuous flow? Why not  h o r i z o n t a l  f low? 

Why n o t  a completel-y enclosed process? Why n o t  c a s t i n g  t o  c l o s e  

t o l e r a n c e ?  each of which l e d  t o  a n o t h e r  incrementa l  improvement. A s  

Efr. C h i l l  p u t s  i t  w i t h  a s l y  g r i n ,  "I wasn' t  educated so  I d i d n ' t  know 

what couldn t be  done. " 

Many t e c h n i c a l  problems were encountered d u r i n g  t h e  t e n  years  

t h a t  t h e  i n v e n t o r  worked 01-1 t h e  process  p r i o r  t o  submission t o  E R I P ,  

b u t  a lmost  a l l  of them w e r e  so lved  through cut-and-try methods 

one major problem w a s  and s t i l l  i s  p r e s e n t ,  and t h a t  i s  ga in ing  accep-- 

t a n c e  of t h e  products .  DifEusion of t h e  conticauous c a s t i n g  process  to 

current:  and p o t e n t i a l  producers  of bronze products  i s  a sl.ow process ,  

r e q u i r h g  t i m e  as well as t h e  es tab l i shment  of t h e  technical.  wor th iness  

and c r e d i b i l i t y  of t h e  process .  Bushings and b e a r i n g s  produced by (;'ne 

proc.ess are being s o l d  today w i t h  no d i f f i c u l - t y .  

However, 

The most obvious p o t e n t i a l  a p p l i c a t i o n  of t h e  process  l.s t o  the  

product ion  of bushings and beari-ngs,  where i t  i s  a l r e a d y  demonstrat ing 

t h a t  i t  can produce t e c h n i c a l l y  good products  a t  f a r  S.ess c o s t ,  w i t h  

f a r  less wastage. of metal, and w i t h  f a r  less machining and consequent 

u s e  of energy. 

can  be cold worked t o  o b t a i n  f a r  g r e a t e r  s t r u c t u r a l  s t r e n g t h  than  i s  

now p o s s i b l e  w i t h  leaded bronze al.loys, i t  makes availab1.e a p p l i c a t i o n s  

and markets  n o t  n o w  open t o  bronze. 

bronze s t r i p  produced by t h e  invented process  i s  now being serLously 

consi-dered as a replacement f o r  copper i n  ammunition and a l s o  f o r  u s e  

i n  c laddding s t ee l .  

S ince  she  bronze a l l o y  s t r i p  r e s u l t i n g  f rom t h e  p r o c e s s  

As will be poin ted  o u t  be lo^, 

Because t h e  p r o c e s s  i s  completely enclosed w i t h  t h e  metal enl-.e-sing 

and e x i t i n g  c o l d ,  t h e  process  appears  t o  be  t h e  o n l y  one a v a i l a b l e  t h a t  

can  m e e t  a l l  o f  t h e  s a f e t y  requirements  of OSK4 w i t h  regard  t o  lead  

fumes 
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGRAM 

Experience with the NBS 

T h e  inventor is not aware that there were two agencies involved in 

As far as he is concerned he was dealing with one program and ERIP. 

agency throughout, “the Energy Department.” Therefore it is difficult 

to sepacate experiences related to NBS as differentiated from DOE. 

The inventor heard about the. program through his brother-in-law, 

che Army colonel of ordnance, who was serving in the Pentagon at the 

time the program w a s  announced. The brother-in-law called Nr. Chill’s 

attention to the program and encouraged him t o  submit h i s  invention 

for evaluation. 

funding and the kind of credibility that would allow him to concentrate 

on establishing the invention’s validity, Mr. Chill submitted it for 

evaluation. 

Since ERTP offered a way for the inventor to obtain 

The inventor had no experience with government programs, but h i s  

expectations were realistic in that he expected nothing more than the 

possibility of getting funding to support his work. He did, however, 

obtain “services“ in the form of contact with one of the technical 

evaluators at the University of Naryland (it i s  assumed that this was 

througli MBS, though the inventor cannot differentiate between NBS and 

DOE), whom he visited and who gave him useful advice. 

The inventor has only the highest regard for the program. He can 

think of no negative aspect and many positive ones. 

Experience with the DOE 

Again, Mr. Chill sees the program as being carried out by a 

u n i t a r y  agency, which, in itself, is a comment on his inexperience with 

government. 

t o  help h i m  with his invention. During the DOE phase, the inventor 

was invited to take p a r t  in a program “Tech Ex” in Atlanta, which 

r e s u l t e d  in many inquiries about his invention from potential foreign 

buyers of his process. Though none of the foreign contacts has  

His only expectation was that he might receive some funding 



r e s u l t e d  i n  sales t o  dai-e, the exper ience  was important  f o r  tlit. 

i n v e n t o r  i n  terms of encouragement. 

P a r t i c i D a n t ' s  Assessment of t h 2  EKIF 

F i n a n c i a l  suppor t  arid encouragement were r.he t w o  o u t s t a n d i n g  

c o n t r i b u t i o n s  of the prrsgram, according t o  the i n v e n t o r .  The: i n v e n t o r  

had been working on t h e  process  f o r  t e n  y e w s ,  t a k i n g  advaritage 0: t h e  

t ine  he  could s p a r e  and t h e  t i m e s  when shop equipment and manpower w e r e  

a v a i l a b l e .  The program provided t h e  i n v e n t o r  w i t h  the  money and t h e  

" c o n t r a c t u a l  o b l i g a t i o n "  t o  concenrra te  on completing h i s  i n v e n t i o n  

and, most :  important  of al~J., the va l i . da t ion  provided by tests run under  

t h e  imprimatur of a r e s p e c t e d  t e c h n i c a l  organization, Batt:?lle Memorial- 

I n s t i t u t e .  The l a t t e r  provided the i n v e n t o r  wirilr t h e  wherewltha.J. t o  

go i n t o  t h e  marketplace with conf idetice. 

A s  f a r  as M r .  C h i l l  i s  concerned, there  were no impediments t o  

p a r t i c i p a t i n g  i n  the program. Though he  coiiiniented on the l e n g t h  of 

t i m e  i t  took t o  g e t  a response,  h e  explained t h a t  away i n  terms of the 

newness of the program. 

The i n v e n t o r  h a s  demonstrated h i s  p o s i t i v e  assessment o f  t h e  

program by submi t t ing  a second i n v e n t i o n  f o r  e v a l u a t i o n  and by urg ing  

o t h e r  i n v e n t o r s  t o  apply t o  t h e  program (one of whom has successfully 

done S O ) .  
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OUTCOMES 

Curren t  S t a t u s  of t h e  Case 
__I__-x_._L.-_cI.cc-_l-ll_^ 

~ o u g h .  t h e  f i n a l  report .  has as y e t  n o t  been accepted ,  t he  program 

provided t h e  funding t o  have, Bsttelle Memorial I n s t i t u t e  prouide 

tisa istance t o  : 

. * .op t imize  t h e  ro l l fng -pass  and hea r  t r ea tmen t  schedules ,  
e s t a b l i s h  and compare t h e  performance c h a r a c t e r i s t i c s  of t h e  
p ro to type  betarings with those made hgr ~11rren t  methods, 
e v a l u a t e  c y l i n d r i c a l  bea r ings  wi th  and wl thout  a seam w e l d  
and i n v e s t i g a t e  performance of p ro to types  con ta ln ing  only 32 
t i n .  

(from work s t a t emen t )  

T h e  work done by Battelle and t h e  very a c t i o n  of funding by E R l P  pro- 

vided t h e  i n v e n t o r  w i t h  t h e  d a t a  and credibility r equ i r ed  by p o t e n t i a l  

buyers  of t h e  process and of  t h e  ou tpu t s  of tile process. 

The technology has e s s e n t i a l l y  been proved, The nex t  steps are 

cainceroed with s e l l i n g  both  the process and the  use of t h e  p rocess  f o r  

new a p p l i c a t i o n s  of bronze. There w i l l  be a need t o  develop s p e c i f i c  

cquilpment foi- s p e c i a l  products. 

A s  has been mentioned above, t h e  technology f s  proven as f a r  as 

the  manufacture of b e a r i n g s  and bushings i s  concerned. Future develop- 

ment 1s t a k i n g  t h e  form of developing products  us ing  t h e  m e t a l  stullps 

produced by t h e  technology. Army ordnance people  are now cons ide r ing  

t h e  use of bronze produced by t h e  i n v e n t o r ’ s  p rocess  Far a m u n i t l o n  i n  

order  t o  overcome problems of “coppering” now encountered i n  the 

barrels  of guns and i n  t h e  release of ~ Q X ~ O ~ S  and t o x i c  fumes i n  gun 

mqiLacements. “he Vickers  Company i s  considerdng t h e  use of bronze 

s t r i p  produced by t h e  process  f o r  t h e  c l add ing  of steel. Cur ren t ly ,  

there are tests going on u s i n g  a method of c l add ing  developed by Texas 

Ins t ruments  which uses v e r y  l i t t l e  h e a t  - ano the r  i n c i d e n t a l  saving 

o f  energy that w a s  n o t  a n t i c i p a t e d .  
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Tangible  Ou [:comes 

The mosr t a n g i b l e  outcomes are the b e a r i n g s  and  bushings be ing  

produced and s o l d  by Marion Bronze t h a t  are be ing  produced by t h e  

process .  

g iven  t o  u s e  of products  of t h e  process  by t h e  Army and by the Vickers 

Company and the testimony given a t  OSHA h e a r i n g s  by M r .  C h i l l .  

Other  t a n g i b l e  outcomes are t h e  s e r i o u s  c o n s i d e r a t i o n  be ing  
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INTERVIEWER COMfENTS 

Mr, Chill's background, combining as t L  does shop exper ience ,  

nietliods e21giiii32ri22g9 t o u l m g ,  sales production management ami general 

management, i s  one k h a t  is rather unusua% today compai ed to what one 

riilght have found up Eo and inc luding  World War 11- Because ~f h i s  

l~ackigrot.end, Mr, C h i l l  2s a b l e  to c a r r y  h9s inven t ion  a11 the way 

i n t ~  the marketplace, Tlaough it will take f r i m e  u n t i l  his i nven t ion  

d i f f u s e s  i n t o  noTe general p-e-actrim? > f t  is very market-oriented and 

has every p o a s i b i  7 ity f o r  FeCng successful a 

The inventor's background rin methods engineer ing ,  work simpllf$ca- 

t.ion% and t i m e  s tudy  highlights something t h a t  has been d i s c a r d 4  in 

the u n i v e r s i t y  educa t ion  of engineer lng  and business students, with a 

consequent loss  to i nven t iveness  i n  t h e  United S t c $ t r s ,  &ks Chill's 

invention i s  a product  of t h e  m e t h o d s - e n g ~ n ~ e r 4 n g - ~ ~ ~ ~ - s ~ ~ ~ ~ i ~ i ~ ~ ~ ~ o n  

preception of khe work place, It i s  a viewpoint that generates a 

continuous flow of sma3 1 ~ K ~ P Q W ~ ~ J I ~ S  (iraveiintforrs) t h a t  often r e s u l t  

in 1ange changes i n  the processes ,  

Yne inven t ion  cons idered  here i s  an i n d u s t r i a l  p rocess  invention 

"eat can have a fa r  greater impact than most  product invent ions .  A s  bas 

:tgrPady b t a P J 1  J>OfI lkPd Out, the  i D V E ? n t i o n  i s  makiPlg pOsSjb%e new prh4dUctS 

that were not  considered be fo re ,  
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THE ENERGY-RELATED INVENTIONS PROGRAM 

?r t i c  i p an 2: M r  ound ...... ~.._....___I 

PattP Gromwell's c o l l e g e  educa t ion  c o n s i s t e d  of a "year and a h a l f  

p l ay ing  foo tba l l ' '  on a scho la r sh ip  t o  St.. Lonaveni-lire Un ive r s i ty .  His 

knowledge of t h e  aluminum i n d u s t r y  i s  a result oE h i s  30 y e a r s  of 

working i n  the  f i e l d .  

After s e r v i n g  i n  the A i r  Corps du r ing  World War 11, Cromwel-1 w a s  

unable. to g e t  a j o b  f l y i n g  f o r  a commercial c a r r i e r ,  s o  he went t o  work 

a t  North America Smelt ing Company i n  1947 unloading r a i l r o a d  cars and 

l e a r n i n g  t h e  bus iness  from t h e  ground up." I n  subsequent y e a r s  he  I t  

became e s p e c i a l l y  i n t e r e s t e d  i n  l e a r n i n g  how t o  pu t  aluminum d r o s s  t o  

bet ter  use .  

l o g i c a l  o r d e r ,  he: 

Cromwell' s career i s  heavi  7.y e n t r e p r e n e u r i a l .  I n  chrono- 

@ S t a r t e d  h i s  o m  company and s o l d  i t  t o  a l a r g e r  company. 

@ Acquired 17% of a Cleveland-based f i r m  i n  r e t u r n  f o r  
b u i l d i n g  and ope ra t ing  an aluminum c h l o r i d e  p l a n t  i n  
Canada, where h e  e l imina ted  the  compet i t ion  i n  Canada 
and t h e  U.K. by manufactur ing i n d u s t r i a l  aluminum 
c h l o r i d e  using aluminum d r o s s  as a r a w  material. 
a f t e r  t h e  f i r m  w a s  so ld  t o  Canadian cittzens, Cromwell 
r e s igned ,  

S h o r t l y  

0 Negotiated a dea l  w i t h  Combustion Engineer ing t o  a c q u i r e  
i t s  aluminum d r o s s  process ing  p l a n t .  
t h e  p l a n t  w i t h  an o p t i o n  t o  buy i t ;  Cornhiistion Engi- 
nee r ing  agreed t o  supply a l l  of the c a p i t a l  needed, i n  
t h e  form of a ten-day ba l loon  n o t e  5n an effort t o  t u r n  
t h e  b u s i n e s s  around. 

Cromwell leased 

Q Decided, w i th  h i s  cous in ,  t o  form a new company which 
would e x p l o i t  h i s  i d e a  f o r  process ing  al.uminum d r o s s .  
T h i s  company i s  now a p u b l i c l y  he ld  company, which w i l l  
be  d e t a i l e d  la ter .  

M r  . Cromwell i d e n t i f i e s  himself  as a " t e c h n i c a l  e n t r e p r e n w r ' l  and 

ho lds  one f o r e i g n  p a t e n t  f o r  manuFacturing aluminum c h l o r i d e  (AlCJ-3) i n  

a d d i t i o n  t o  t h e  U.Sm and f o r e i g n  p a t e n t s  f o r  process ing  aluminum dross  

which have been a s s igned  t o  Cromwell Metals, Inc .  

nor rece ived  previous  assistance from a s t a t e  or  f e d e r a l  agency. 

He has n e i t h e r  sought  
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Gromwell's higher  educa t ion  c o n s i s t s  of 1-1/2 yea r s  of ecPPlege 

educa t ion ,  H e  has  developed and patented a mechanical. p rocess  f o r  

recover fng  aluminurn metal from aluminum d ~ o s s e s .  

The U.S. aluminum i n d u s t r y  has  grown d rama t i ca l ly  s i n c e  World 

r 11. P r i o r  t o  t h e  War, t h e r e  was only one producer in. the  United 

S t a t e s  (iee.9 ALCOA); when i t  became apparent  t h a t  t h e  War w a s  a real 

p o s s i b i l i t y  Reynolds Netals en te red  the i n d u s t r y  wi th  s u b s t a n t i a l  

federa l .  government f inanc ing  and suppor t .  Kaiser Aluminum e n t e r e d  t h e  

f i e l d  a f t e r  World War II by a c q u i r i n g  War s u r p l u s  Defense P lan t  f a c i l i t i e s  

a t  a f r a c t i o n  of t h e i r  origlnal cost. The i n d u s t r y  grew as new uses f o r  

aluminum were developed. During t h e  Korean War, P r e s i d e n t  Eisenhower 

asked t h e  industry t o  expand t o  meet t h e  needs of t h e  War e f f o r t  p l u s  

consumer products. The government guaranteed to purchase a t  t h e  

market pr ice  any excess  aluminum produced. It w a s  no t  u n t i l  19775 t h a t  

the huge government s t o c k p i l e  acqui red  under t h i s  agreement was f i n a l l y  

disposed o f .  

produced and in 1 9 7 3  w-hth t h e  r a p i d  increase i n  energy costs, t h e  manu- 

f a c t u r i n g  costs of aluminum soared ,  a l so  raw material costs  ( f e e . ,  

bauxite, carbon c a u s t i c  soda, e t c .  1 a 

Aluminum product ion  consumes 8-10 kWjh per  pound of metal  

This made f t  obvious t h a t  any alum~num metal was important  to 

recover  and r ecyc le .  

a very  s imple  operation, bu t  the recovery of poorer  grades of scrap 

becomes i n c r e a s i n g l y  complicated.  

dross  means waste f r o m t h e  manufacture of alumhum. Dross is  t h e  poorest  

grade of aluminum s c r a p  and t h e r e f o r e  is  the most d i f f i c u l t  t o  process  

€an.- metal recovery.  Oven: the y e a r s  t h e r e  has been little or no interest 
i n  recovery of aluminum from dross  because of t h e  huge surp lus  on t h e  

world's markets.  

or no knowledge ox exper ience  i n  p rocess ing  aluminum drosses .  

The recovery of c l e a n  aluminum sc rap  w a s  and is 

Using "Webster*s" d e f i n i t i o n ,  

It's obvious then  t h a t  aluminum producers have l l t t l e  

CrcsmwelL has  been involved wi th  rec la iming  aluminum from dross  f o r  

over 23 yea r s  and w a s  c o n s t a n t l y  sea rch ing  f o r  improvements over e x i s t i n g  

t echno log ie s .  BV@K a period o f  years, the process ,  now known as the 

Cromell  Process  w a s  t ak ing  shape i n  h i s  mind. The r e sea rch  and develop- 

ment work w a s  done i n  Ashtabula ,  Ohio and an a c t u a l  p ro to type  p l a n t  was 

cons t ruc t ed  
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A paten2  on t h e  process  was granted  i n  November 1378. B e t w e n  Lhe 

t i m e  Crorni+*ieS_I began t o  work on the  process  (1976) and  t h e  t i m e  it was 

submit ted t o  t h e  ERTP (1978); he Sre~t7 on the following resources  to 

cori-tinere h i s  work. 

@ $500,000 cash pJ.us income from t h e  s h o e s t r i n g  p l a n t  
ope ra t ion ,  

0 t h r e e  technical.  people ,  

@ a p le tho ra  of p a t e n t  and c o r p o r a t e  a t t o r n e y s ,  

@ an accaiintant who bought a s m a l l  p a r t  of t h e  lmsiness, 

5 cap i t a l .  inves ted  by h i s  cousins  and, subsequeratly 
by 25-30 i n v e s t o r s  

Each day  as a n  adventure  i n  s u r v i v a l .  

The major probI.em C r o - r m r e l l  encountered dur ing  t:he development o f  

h i s  process  wa.s a lack of c a p i t a l  f o r  research and development. The. 

technical problems were i d e n t i f y i n g  a p p r o p r i a t e  r n a t e ~ i d s  t o  use i n  

the seals aid b e a r i n g s  (metal lurgy problems) and the overal.1 desi-gin of 

t h e  mechanical system. It was necessary t o  ensure t h a t  al.1 of the 

sya ?:em's components worked proper ly ,  l>oth i n d i v i d u a l l y  and as a t o t a l  

sys tem.  C r s m w e l l  i .ndicated that developing t h i s  process  was r e a l l y  1.i.ke 

conducting a c h s s i c a l  h b o r a t o r y  e x p e r h e f i t  i n  which each component has  

t o  be developed and t e s t e d  and then  tested as past of the system. 

Cromwell d i d  n o t  and d o e s  no t  see any o t h e r  appl- leat ions f o r  hi.s 

process  o u t s i d e  o f  the. aluminum i n d u s t r y .  A t  t h e  time of submission t o  

NBS, t h e  inventiorr was c h a r a c t e r i z e d  as a working model vhich igas used 

i n  l i m i t e d  p~oduction or' product (the income was then plowed back i n t o  

f u r t h e r  development of t h e  p r o c e s s ) .  



CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGRAM 

Experience with the NBS 

A part owner of Cromwell Metals, Ron Fiddler, read an article in 

the Buffalo Evening N@iJs about a Pittsburgh-based inventor funded by 

ERIP. Fiddler contacted the inventor, who referred him to the National. 

Bureau of Standards for additional information. 

Mr. Cromwell's only interest i n  the program was to obtain the 

financing necessary f o r  him to continue developing his inventfon. H e  

had 30 expectations of the NBS and states that he did not expect the WBS 

evaluation would tell him anything he didn't already know. He did 

nieacion that it took a long time to complete and submit the Sorms. 

The only direct contact Cromwel.1 had with the program came via a 

second-stage evaluator (Professor G .  Durgk, from Carnegie-Mellon 

UnJversity) who visited the plant, observed the process in operation, 

and chen submitted his report to the NBS. Cromwell and Durgie also 

t a lked  on the phone two or three times. Mr. CromweLl conveyed the 

impzessfon throughout the interview that he dropped the NBS evaluation 

application into a void from which it emerged, eventually, and was 

funded. 

d i d  not expect anything to happen but was delighted when it did. 

H e  had no experience in dealing with the federal government and 

Gromwell was unwilling to comment on his experience with the NBS 

because of this attitude. H e  notes that he made improvements in the 
process  during the time NBS was evaluating the technology but that ellley 

were n o t  as a result of his contact with the program. 

Cromwell rates his personal contact with the NBS, clarity of the 

evaluation form, and attention to confidentiality as very satisfactory. 

ik rates the t i m e  required for evaluation as average and did not comment 

012 the technical evaluation, helpfulness of the evaluation, o r  corrrsyon- 

dence because he had no experience with them and, therefore, was neither 

posi t ive nor negative. 
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M r .  Crornwell has n o t  submit ted any o t h e r  ir iventions t o  NRS f o r  

e v a l u a t i o n  because he has no o thers .  H e  would recommend the  program t o  

o t h e r s  because of t h e  h i g h  p o t e n t i a l  y:i.eld, a l though h e  has  had no 

oppor tuni ty  t o  do s o  y ~ t .  k k  sees the p o t e n t i a l  b e n e f i t s  as money and 

a g r e a t  d e a l  o€  c r e d i b i l i t y  when t h e  tw:hnology i s  reviewed and approved 

by Carnegie-Melbon and the? NBS. I n  fact., he has usnd t h e  e v a l u a t i o n  

r e p o r t  submitted t o  DOE t o  e s t a b l i s h  c r e d i b i l i t y  w i t h  p o t e n t i a l  i.auestors. 

Experience rnrith t h e  DOE .___..---. ______-- 

Gromwell re i tprated t h a t  ha had no expectal-ions of t h e  DOE o r  t h e  

government. 

cont inue  working on h i s  i taventiori. 

HE: c o u l d n ' t  b e l i e v e  t h a t  anyone woerld give him money t o  

IIe rece ived  money from DOE. Ilg d i d  riot receive t e c h n i c a l  a s s i s t a n c e  

and states that he d i d  no t  want any,  Furthermore, he has  been v i s i t e d  

t w i c e  by GI  enn E l l i s ,  who has made v a l u a b l e  suggest ions  he w l l l  use  i n  

t h e  fu tu re .  F i n a l l y ,  t h e  inventor s ta tes  t h a t  tlie PKOCPLSS of dgveloping 

a work s ta tement  helped him clariFy and priorivizc Lhe s teps  necessary  

t o  achieve  commercialization. 

The s ta tement  of  work included in tile g r a u i  s p e c i f i e d  t h c  f o l l o w i n g  

tasks :  

consttrcrct a r e s e a r c h - s i z e d  furnace  t o  tcs t  the des ign  and 
complete modi f ica t ions ,  if ~ C E S S ~ T ~ ,  

6 acquire  a eased impact m i l l  and d e f i n e  a n  a p p r o p r i a t e  
desbgn a p p r o p r i a t e  t o  modify s tandard  product jon models, 

CT develop improved metal lurgy f o r  hamtier m i l  1 b e a r i n g s  
t o  i n c r e a s e  t h e i r  l i f e  span, 

.a determine o p t i m a l  e x i t  screen mesh s t z e  i n  order  t o  
r e g u l a t e  t h e  l e n g t h  o f  t i m e  the  d r e s s  sernaitis i n  the  
m i l l ,  

develop improved meta l lurgy  fwr hanmer m i l l  hameTs 
i n  order  t o  p ro long  Iianrn~l- mil1 l i f e  and the  l i f e  of 
its hamiers, 

8 p u r c h a s e  and test four  se'ss o f  crusher  r o l l s  i S  determine 
t h e  metallurgy most r e s i s t a n t  t o  aluminum (3ross a b r a s i o n ,  
thereby i n c r e a s i n g  r h e  l i f e  of t h e  rol'l-ers, 
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perform a d d i t i o n a l  R & D to determine b e s t  c o n f i g u r a t i o n  
of r o l l e r s  and screens t o  loosen  t h e  dross/oxide coa t ing ,  

This work has  been completed and a f i n a l  r e p o r t  submit ted.  

P a r t i c i p a n t ' s  Assessment of t h e  E R I P  

Crsmwell. emphat ica l ly  s t a t e d  t h a t  Glenn E l l i s  i s  t h e  best t h i n g  

about t h e  program. H e  is  s p e c i f i c  about  t h e  f a c t  t h a t  he i s  nea r  t h e  

end. of t h e  commerc ia l iza t ion  p rocess  and t h a t  h i s  p lanning  is  b e t t e r  as 

a r e s u l t  of p a r t i c i p a t i n g  i n  t h e  program. 

Cronwell  is clear about  t h e  d i f f i c u l t y  of enduring t h e  l e n g t h  of 

tine between n o t i f i c a t i o n  of t h e  g r a n t  award and r e c e i p t  of t h e  gran t  

funds.  H e  minimized t h i s  criticism by i n d i c a t i n g  he  l a c k s  knowledge of 

t h e  government procurement process .  

Cromwell i s  ve ry  p leased  wi th  t h e  ERlP  and the f a c t  t h a t  i t  helped 

him s t a y  a f l o a t  long enough t o  complete t h e  f i n a n c i a l  arrangements f o r  
opening t h e  p l a n t .  I n  d e s c r i b i n g  h i s  r e l a t i o n s h i p  wi th  t h e  ERIP, 

Cromwell writes: 

It i s  obvious t h a t  two f a c t o r s  are miss ing  in a s i t u a -  
t i o n  l i k e  t h i s ,  funds are not  a v a i l a b l e  i n  s u f f i c i e n t  amounts 
and e q u a l l y  important  is t h e  lack of c r e d i b i l i t y ,  which i s  
r e l a t e d  t o  funding because wi th  money c r e d i b i l i t y  can be 
e s t a b l i s h e d .  It w a s  a t  t h i s  p o i n t  t h a t  w e  contac ted  t h e  
O f f i c e  of Energy-Related Inven t ions  of t h e  Department of 
Energy and i n  p a r t i c u l a r  a MI:+ Glenn K. E l l i s ,  of t h a t  
o f f i c e .  
and t h e  c r e d i b i l i t y  e s t a b l i s h e d  by t h e i r  o f f i c e ,  Cromwell 
Metals is  now b u i l d i n g  i t s  f i r s t  commercial p l a n t .  I can 
t r u t h f u l l y  say ,  t h a t  wi thout  t h e  he lp  of t h e  DOE o f f i c e ,  i t  
i s  extremely doub t fu l  whether C r o m e l l  Metals would have 
ever g o t t e n  o f f  t h e  ground. 

With t h e i r  h e l p ,  i n  t h e  form of a g r a n t  of $158,000 
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OUT C OMXS 

Current S t a t u s  of t h e  Case 
~ . _ l _ l l _ - - _ . -  

During t h e  g r a n t  p e r i o d ,  Croirnwell. deve!.oped a husiness p l a n  f o r  use  

i n  a p r i v a t e  s tock  o f f e r i n g ,  nego t i a t ed  a l o a n  pack.age wi th  t h e  c i t y  o f  

Buffa lo  and t h e  S m a l l  Busi-ness Adminis t ra t ion ,  a p p l i e d  f o r  about 

15 f o r e i g n  p a t e n t s  on h i s  process ,  and ob ta ined  t h r e e  o r d e r s  i n  t h e  

f o m  0.f 1 e t t e r s  of eornmitrnent ~ any one of which wou1.d completely ut:i.1.ize 

h i s  p l a n t  c a p a c i t y  f o r  oiie year. I n  a d d i t i o n ,  c o n s t r u c t i o n  on. the p l a n t  

has  begun and is expected t o  b e  compS.eted i n  January 1.982. 

A t  t h e  t ime o f  the i n t e rv i ew,  Cromtrei.1. estimated i t  would t a k e  

t h r e e  months t o  complete t h e  c o n s t r u c t i o n  and ano the r  t h r e e  months to  

get  through Lhe p l a n t  s t a r t - u p  phase, so that a t  the end of s i x  mouths, 

t h e  p l a n t  shaiild be g e n e r a t i n g  rea l  prof  i t s  About 3,000,000 t t a  

6,000,000 S.b o f  dross can be pruc-ssed p e r  rncinth; primary aluminum 

p l a n t s  can produce about 1.0C,000,000 l b  of d r o s s  pe r  month; t h u s  CromweLl 

concludes t h a t  about 20 p l a n t s  could e f f e c t i v e l y  be l i-censed i n  rhe 

United States .  It would c o s t  about $5,000,000 t o  b u i l d  a p l a n t  aad 

I n i t i a t e  product ion .  Crsm7ell will also cons ide r  act l .ng i n  a timikey 

c a p a c i t y  f o r  a pr imary producer o f  aluminum. 

Cromwell i d e n t i f i e d  seve ra l  t a n g i b i k  outcomes : 

@ H e  has o rde r s  I n  hand valued a(. $750,000 per  month f o r  one 
yea r  * 

9 H e  has  1-eased a bullding and l a n d  f o r  $75,000 pe.s year 
w i t h  an  optiori t o  buy. 

He has completed h i s  nego t i a t jons  w i t h  the city and Small 
Business h d m l n i s t r a t i o n  f o r  a t o t a l  of $700,000. 

@ He has r a i s e d  about $450,000 in p r i v a t e  c a p i t a l .  

@ H e  has  obta ined  a $200,0i)O l i n e  of c r e d i t  from a loca l  
bank. 



Intranggible Outcomes 
_lll 

Several. i n t a n g i b l e  outcomes were i d e n t i  f ed  : 

Crorrrwell has a new i n v m t l o n  in mind and wi91 not hesi ta te  
to submit  it t o  the ERIP ;  he is convinced that  it w I P 1  be 
easier for him to deal w i t h  the sys t em and that he w i l l  be 
more r e spons ive  to the  needs of the system. 

Be has e s t a b l i s h e d  a good relationship with the financial 
cornunity and believes he would f h d  it easier t o  o b t a i n  
f i n a n c i n g  f o r  o ther  endeavors. 

L a s t ,  bot certainly not  least, be w o u l d  p l a n  any f u t u r e  
venture more thoroughly as he w a s  forced to do in 
developing h i s  work statement, 
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LNTERVIE WE R COi'@4ENTS 

This  case r e p r e s e n t s  t h e  t y p i c a l  pa th  foll.owed by a11 e n t r e p r e n e u r  

who commercia1i.ze.s an i n v e n t i o n  growing 01.1-t. of h i s  on-the-job experience.  

MP. Croaiwell s p e n t  h i s  e n t i r e  working l i f e  i n  the alumituzrn i n d u s t r y ,  and 

much of t h a t  experimenting w i t h  methods t o  recover  aluminum d r o s s .  A t  

t h e  same t i m e  ~ he  w a s  r e s p o n s i b l e  f o r  e s t ab l i - sh ing  and managing alumhum 

p l a n t s  f o r  l a r g e r  companies. Idhen he  submit ted h i s  i n v e n t t o n  t o  t h e  

EREP,  bo th  h i s  e n t r e p r e n u r i a l  and i n v e n t t v e  s k i l l s  had combtned i n  t he  

es tab l i shment  of Cromwell Metals, Lnc. 

I t  i s  noteworthy t h a t  t.iming i s  of t h e  essence  f o r  t h o s e  involved 

w i t h  t h e  ERIP .  M r .  Cromwell had disengaged himself froiii a ventcure a t  

about  t h e  same t i m e  t h a t  most of t h e  bugs had been worked o u t  of h i s  

aluminum d r o s s  recovery  process .  

Shapero's theory  of t h e  d isp laced  en t repreneur . )  

(The r e a d e r  may w i s h  t o  refer t o  

H e  was a b l e  t o  l i b e r a t e  s u f f i c i e n t  cash (from X i s  r e l a t i o n s  and 

a n  e x i s t i n g  s h o e s t r i n g  v e n t u r e  employing t h e  unperfected aluminum dross  

recovery  process)  t o  cont inue  developing h i s  process  sild e s t a b l i s h i n g  

Cro inwe l l  Metals. T h e  ERIP  provi-ded t h e  necessary  seed c a p i t a l  t o  speed 

completion of t h e  RErD necessary  t o  begin f u l l  product ion.  The seren-  

d i p i t y  of t h e s e  e v e n t s  and t h e  time a t  which they  occurred [nay be  

bewilder ing t o  t h o s e  a t tempt ing  t o  provide u s e f u l  a s s i s t a n c e .  However, 

Cromwell's a t t i t u d e  i s  simple,  s t r a i g h t f o r w a r d  and pragmatic:  he would 

have reached f u l l  product ion by himself s o o i i e ~  o r  lacer 5u.b t h e  E R I P  

shortened t h e  t i m e  r e q u i r e d  t u  do so.  From a p o l i c y  p e r s p e c t i v e  t h i s  

nay be one of t h e  most important  cont;ributi.ons of t h e  ERIP  t o  i n v e n t o r s .  

Another important  p o i n t  iiiade by t h i s  e a s e  i s  t h a t  EKTP provided 

c a s h  f o r  s p e c i f i c  work t o  be  performed ( i . e . ,  t h e  n e g o t i a t e d  work stare-. 

ment) wi thout  a g r e a t  d e a l  of government s u p e r v i s i o n  and r e p o r t i n g .  

This  "hands o f f "  a t t i t u d e  r e s u l t e d  i n  t i m e l y  cornpl-etion o f  t:he work and 

r e c o g n i t i o n  by t h e  g r a n t e e  t h a t  planning,  as r e q u i r e d  i n  developing t h e  

scope of work, i s  c r i t i c a l  t o  s u c c e s s f u l  ventur ing .  As a r e su l - t ,  Cromwel.1 

i s  l i k e l y  t o  be  s u c c e s s f u l  i n  any f u r t h e r  attempts a t  commercializa'i.:Pon. 
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THE ENMLY- KELATED I N V E N T I O N S  PKOGKAM CASE 

Background ....... ...... 

The i-nventor of t h e  F l e x a f l o  - t h e  Wet Fuel  Dryer 1.s M r .  W i l l i a m  P .  

Boulet .  M r .  Boulet  i s sued  a l i c e n s e  i r o  manufacture the  d r y e r  t o  Q u a l i t y  

I n d u s t r i e s ,  Inc .  ; M r .  J a y  Dornier ,  t h e  in te rv iewee ,  h a s  been r e s p o n s i b l e  

for  i t s  deve!opment and comiaercial.izatioii. M r .  Dornier  rece ived  a B.A.  

degree i n  inechanical engineer ing  acid has  20 y e a r s  of experience i n  t h e  

petroleum, siigarcane, and marsh equipment manufacturing i n d u s t r i e s .  H e  

d e s c r i b e s  h i s  20 years  of work e x p e r i e r c e  as having been extremely 

d i v e r s e ,  w i t h  several q u i t e  d i f f e r m t  employers. H i s  s k i l l s  are p r i -  

mar i ly  t h e  r e s u l ~ t  of working i n  v a r i o u s  j o b s .  Re identifies himself  

as a petroleum and mechanical engineer .  

M r .  Dornier  has  been employed by Q u a l i t y  I n d u s t r i e s  f o r  i;he p a s t  

t e n  y e a r s .  F r i a r  t o  t h a t  he  i irnctioned as an engiheer  f o r  fi.i:ms i n  t h e  

pe'rroleum irtdirstry . Q u a l i t y  I n d u s t r i e s ,  which employs 100 persons,  i.s 

one of the world ' s  largest d e s i g n e r s  and manufacturers  of marsh eqiiip- 

ment . A t  Quali  t y  , M r  . Dovnier i s  the new p r o j  e e t  devel.opment engineer ,  

and alchough not  a parLner,  he  i s  c l e a r l y  one of iihe executi .ve s t a f f .  

E n  a d d i t i o n  t o  h i s  i n t i m a t e  involvemexi i n  t h e  des ign  of a l l  Qi ia l i ty ' s  

p roducts ,  he i s  r e s p o n s i b l e  f o r  manufacturing and q u a l i t y  control. ,  shop 

management, sa les ,  market ing,  and whatever e lse  needs t o  be  done. I n  

I.arge p a r t ,  M r .  Dornier  i.s an innovator  w i t h  regard  t o  marsh equiprrient. 

M r .  Dorn ier ,  a l though n o t  t h e  i n v e n t o r  of t h i s  i n v e n t i o n ,  h a s  

designed and invented  several products .  Some of t h e s e  products  are 

pa ten ted ,  b u t ,  i n  general: he  does n o t  b e l i e v e  t h a t  i t :  i s  always neees.- 

s a r y  t o  p a t e n t  an invent-iLon. His inven&Lons a r e  prisTLari1.y i n  t h e  

petroleum and marsh equipment f i e l d s .  

Descr ip t ion  of .........__I t h e  Technol-ogy ..I-- ..... 

The tcchnology,  an i n d u s t r i a l  and commercial prodiict c a l l e d  

F i e x a f l o  - t h e  Wet Fuel  Dryer (Parent  N o .  3 ,97S ,018) ,  was invented by 

W i l l i a m  1. Hnulet of  New O r J e a l z s .  The most succinci  f u n c t i o n a l  d p s r r i p t i o n  
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of tfie i n v e n t i o n  is conta ined  i n  t h e  WBS second-stage e v a l u a t i o n ;  i c  
d e s c r i b e s  tile i n v e n t  i o n  as p r i m a r i l y  an "energy sav ings  device  us ing  

b o i l e r  f l u e  gas t o  d r y  combust ible  process  r e s i d u e s  of f i b e r ,  pulp,  
c tc . ,  such as bagasse from sugarcane p r o c e s s i n g  t o  i i ~ p r ~ ~ e  i t s  burning 

c h a r a c t e r i s t i c s ,  increase i ts  fuel- v a l u e  and make i t  more usenbl-e as 

boiler f u e l  ." 
The i d e a  f o r  t h e  Flexa f lo  came t o  M r ,  Boulcbt  w h i l e  lie w a s  consul t -  

i n g  t o  t h e  c i t y  of Mew Orleans ,  accordin3 t o  MT. Dornier.  M r .  Boulet  

recogmized t h a t  i n e f f  iciencie:;  e x i s t e d  i r r  t h e  t r a d l r i o n a l  method of 

d r y i n g  and u s i n g  w e t  bagasse  as f u e l  i n  processing sugascane. 

t i a l l y ,  in o r d e r  f o r  bagasse t o  be used as a fut-1, a u x i l i a r y  f u e l  stlch 

as gas and o i l  rnust b e  used along w i t h  i t - .  Mr, Roulet became i n t r i g u e d  

w i t h  t h r  i d e a  of improving t lw e f f i c i e n c y  of t h e  t r a d i t i o n a l  dry ing  

system used by t h e  i n d u s t r y .  

Essen- 

Apparent ly  t h e  i n v e n t o r  reasoned t h a t  i f  wasted stark g a s  energy 

from b o i l e r  f u r n a c e s  cou ld  b e  d i v e r t e d  and used t o  d r y  and p r e t r e a t  

bagasse ,  an energy s a v i n g  could b e  accomplished e 

In o r d e r  to dry  t h e  bagasse e f f i c i e n t l y  i n  the Flexal ' lo  d r y e r ,  the 

w e t  f u e l  and h o t  s t a c k  gas  from t h e  combustion furnace are  erit:c.red i n t o  

t h e  t o p  of a l a r g e  c y l i n d r i c a l  c o n t a i n e r .  The begasse i s  d r i e d  by the 

h o t  g a s  as i t  drops  from tlie t o p  of t h e  d r y e r  t u  t h e  bottom. I n s i d e  

t h e  c y l i n d r i c a l  c o n t a i n e r  i s  a center  s h a f t  t h a t  i n c o r p o r a t e s  iraner arid 

o u t e r  cones.  'I'his system ensu res  t h e  slow rnovement of bagasse as i t  

move5 downward i n  t h e  d r y e r  and, t h e r e f o r e ,  op t imal  drying.  The d r i e d  

f u e l  exi ts  t h e  dryer  through a holc  a t  t h e  bottorn and moves onto  a con- 

veyor b e l t  system. The conveyor b e l t  dumps t h e  d r i e d  f u e l  i n t o  t h e  

b o i l e r  f u r n a c e ,  and t h e  c y c l e  i s  r e p e a t e d a  

Before submission of t h e  technology to  NBS,  two  sugarcane m i l l s  

had purchased t h r e e  F ' l e sa f lo  d r y e r s .  Q u a l i t y  b u i l t  and i n s t a l l e d  t h e  

d r y e r s  p r i o r  t o  t h e  beginning of the p r o c e s s i n g  season, and when f i n a l l y  

t e s t e d  i n  a real. appl icat . ion,  several .  s e r i o u s  t e c h n i c a l  d e s i g n  problems 

w e r e  immediately observetl. A s  a r e s u l t ,  [.he d r y e r s  w e r e  tu rned  B f f ,  and 

eventually Q u a l i t y  returned a l l  t h e  money t o  t h e  purchasers ,  
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According t o  M r .  Dorn ier ,  t h e s e  t e c h n i c a l  problems occurred because 

t h e  system (pro to type)  was never t e s t e d  adequately dur ing  t h e  deuel.op- 

mental  s t a g e .  H e  s t a t e d  t h a t  t h e  pro to type  should have been t e s t e d  a t  

peak c a p a c i t y  and f o r  prol.onged p e r i o d s  of t i m e ;  i t  wasn ' t .  The i n v e n t o r  

was descr ibed  as t e s t i n g  t h e  p r o t o t y p e  under less than  o p t h a l  circum-- 

s t a n c e s  and mi.nimizing the s i g n i f i c a n c e  of p o t e n t i a l  problems. I f  ade- 

qua te  t e s t i n g  had been conducted, t h e  s e r i o u s  problems discovered aEter 

t h e  product  w a s  purchased might have been i d e n t i f i e d  and so lved .  It  i s  

p o s s i b l e  t h a t  NBS would never have rece ived  a proposa l  from t h e  gran' tee 

had a producti-on pro to type  been b u i l t  and t e s t e d  p r i o r  t o  sale t o  t h e  

sugarcane i n d u s t r y .  

Three spec iEic  problems were d iscovered  once t h e  invent ion  w a s  

opera ted  a t  c a p a c i t y .  The most s e r i o u s  problem w a s  the product ion of 

b a g a c i l l i o  ( d r i e d  rniniscu1.e p i t h y  p a r t i c l e s )  and d u s t .  'These p a r t i c l e s  

caused both a h e a l t h  and a waste disposal.  problem. 

Second, problems were experienced i n  t h e  p o s i t i o n i n g  of feed arid 

d i s c h a r g e  conveyors. Pumps and motors broke down as a r e s u l t .  

T h i r d ,  t h e  f low of d r i e d  m a t e r i a l  i n t o  t h e  furnace w a s  irregul-ar, 

which caused problems i n  t h e  maintenance of c o n s t a n t  furnace  temperatures  a 

The a p p l i c a t i o n  of t h i s  technol.ogy w a s  intended f o r  t h e  sugarcane 

i n d u s t r y ,  i n i t i a l l y .  The developers  b e l i e v e  t h a t  t h e r e  are a p p l i c a t i o n s  

t o  any i n d u s t r y  which u s e s  o r  could u s e  w e t  waste material ir ,  f u r n a c e s  

i f  i t  w a s  d r i e d  s u f f i c i . e n t l y .  I n d u s t r i e s  such as wood paper p u l p ,  r ice ,  

g r a i n  process ing ,  garbage d i s p o s a l ,  e t c . ,  would be  appropriaLe f o r  th-Cs 

technology. 
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGRAN 

m e r i e n c e  ..--ll_l-_l̂ l wi th  t h e  NUS 

The manufacturer  c a n ' t  remember how he heard about ERIP ;  however, 

he s u s p e c t s  he s a w  it i n  some p r i n t e d  material which crossed h i s  desk. 

Qua l i ty  Ind~astries and Mr, Boulet submi t ted  a proposa l  t o  ERIP  because 

they r a n  out of money ard were unable to o b t a i n  funding from anyone 

else.  q u a l i t y  I n d u s t r i e s  inves ted  close t o  a m i l l i o n  d o l l a r s  i n  t h e  

commercial izat ion o F t h i s  invent ion .  When they  d iscovered  t h a t  t h e  

i n v e n t i o n  wouldn't  ope ra t e  as planned, the company could not  a f f o r d  t o  

i n v e s t  more money t o  s o l v e  t h e  problems because of a slump i n  t h e  sugar  

i n d u s t r y .  ERTP seemed l ike t h e  last a l t e r n a t i v e .  

Mr. D o r n i e r ' s  expec ta t ion  of NBS w a s  s t r a i g h t f o r w a r d ;  he wanted a 
p o s i t i v e  recommendation t o  DOE t o  fund t h e i r  p r o j e c t .  

n o r  d i d  be r e c e i v e ,  m u c h  t e c h n i c a l  a s s i s t a n c e .  Xn f a c t ,  MT. Dornier  

c o u l d n ' t  recall. very  much t echn ica l  a s s i s t a n c e  or c o n t a c t  w i t h  NBS. 

Miat NBS d i d  do, he f e l t  good about ,  p a r t i c u l a r l y  because they were 

positive i n  t h e i r  recommendation f o r  funding.  

H e  d i d  no t  expec t ,  

Overa l l ,  t h e  g r e a t e s t  b e n e f i t  of h i s  exper ience  wit-h NBS was 

the p o s i t i v e  recommexdation. O n  the n e g a t i v e  s i d e ,  Plr. Dornier w a s  

d t s s a t i s f i e d  wi th  t h e  amount of t i m e  (11 months) i t  took t o  g e t  t h e  NBS 

approval ,  

f a c t i o n  wi th  t h e i r  a t t e n t i o n  t o  c o n f i d e n t i a l i t y  and s a t i s f a c t i o n  wi th  

t h e  t e c h n i c a l  con ten t  and q u a l i t y  of t h e  e v a l u a t i o n  and t h e  h e l p f u l n e s s  

of t h e  e v a l u a t o r s .  H e  w a s  n e i t h e r  s a t i s f i e d  nor  d i s s a t i s f i e d  wi th  t h e  

personal c o n t a c t  w i th  NBS and the c l a r i t y  ~f t h e  e v a l u a t i o n  form. 

-- 
H i s  assessment  of t h e  NBS e v a l u a t i o n  process was t o t a l  sa t is-  

The proposa l  submit ted by Qua l i ty  I n d u s t r i e s  and Mr. Boulet w a s  

no t  r e j e c t e d  by NBS at any t i m e ;  however, bo th  t h e  f i r s t -  and second- 

s t a g e  e v a h a t o r s  recommended not  funding t h e  p r o j e c t .  

A s  of t h i s  d a t e ,  Qua l i ty  I n d u s t r i e s  on ly  submit ted one technology 

f o r  evaluation, 
saving  areas, and consequently na a d d i t i o n a l  r e q u e s t  f o r  funding was 

thought  t o  be appropr i a t e .  Moweves, should an  energy-re la ted  inven t ion  

b e  developed I n  the  f u t u r e ,  Q u a l i t y  would on ly  cons ider  submi t t ing  a 

B a s i c a l l y ,  Q u a l i t y ' s  i n v e n t i o n s  are  no t  i n  the energy- 
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proposa l  t o  NBS i f  they needed money. 

t h e  program t o  o t h e r s ,  they  would do so  i f  t h e  oppor tuni ty  a r o s e .  

While they  have n o t  recommended 

Experience wi th  the DOE .....- 

I n  terms of e x p e c t a t i o n s  f o r  DOE, M r .  Dornier s t a t e d  tha t  h e  

expected a f a i r  review and a f a i r l y  r a p i d  dec is ion-making  process. 
b e l i e v e d  t h a t  t h e s e  e x p e c t a t i o n s  were real is t ic .  R e  f e l t  t h a t  he d i d  

g e t  a f a i r  review, b u t  t h e  p r o c e s s  of r e c e i v i n g  the money took too  long.  

He 

Once t h e  c o n t r a s t  award w a s  made, h e  had only  one major e x p e c t a t i o n ,  

i lnd t h a t  was t o  receive t h e  money. H e  thought t h a t  he might  receive 

some management a s s i s t a n c e ;  however, he s a i d  i t  wasn ' t  a very  s t r o n g  

e x p e c t a t i o n .  I1i.s expectat i -on regard ing  t h e  money was f u l f i l l e d .  He 

d i d n ' t  receive any managenlent a s s i s t a n c e  from DOE, b u t  he  d iscovered  

t h a t  t h e  funding by DOE, i n  i t s e l f ,  was very  v a l u a b l e  i n  market ing the 

i.ravention. I n  addi- t ion,  t h e  a r t ic le  w r i t t e n  by Che people  f r o m  MIT and 

publ i shed  i n  Technology Review w a s  extremely va luable  i n  t h i s  effort;.  

Other than  p e r i o d i c  monitor ing by DOE, Q u a l i t y  Tndus ts ies  rece ived  

1.i t t le t e c h n i c a l  a s s i s t a n c e .  I n  M r .  D o r n i c s ' s  view, they asked f o r  

l i t t l e  because they  had the  e x p e r t i s e  to s o l v e  t h e  problems or knew 

where t o  go t o  o b t a i n  i t ,  Therefore ,  as a r e s u l t  of c o n t a c t  wf th  DOE, 

no groups o r  i n d i v i d u a l s  wcre contac ted  t o  provide a s s i s t a n c e .  

O v e r a l l ,  t h e  hesfc exper ience  w i t h  DOE was r e c e i v i n g  t h e  money aid 

t h e  wors t  exper ience  was t h e  time ( 6  months) ic took to ge t  the. funding. 

I f  they  developed a n  e n e r g y - e f f i c i e n t  i n v e n t i o n  i n  t h e  f u t u r e  and they 

needed money, they would b e  w i l l i n g  t o  go through the DOE funding p r o c e s s  

a g a i n .  M r .  D o r n i e r ' s  overal.1 assessment of ?)OE w a s  p o s i t i v e .  

P a r t i c i p a n t ' s  Assessrnep.5- of t h e  E R I P  

M r .  Dornier  s t a t e d  t h a t  t h e  b e s t  p a r t  a b o u t  the  program was t h a t ,  

because of t h e  Eunding, h e  w a s  a b l e  t o  s o l v e  t-fie t e c h n i c a l  problems 

( i .  e , ,  r e f i n e  the i n v e n t i o n ) .  

a b l e  t o  completc [.he p r o j e c t .  

kJi5lhout t h c  inoney 'ne would n o t  have been 
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OUTCOMES 

Current. S t a t u s  of t h e  Case 

Under t h e  E R I P  c o n t r a c t ,  a l l  problems i d e n t i f i e d  i.n t h e  proposa l  

were r e s o l v e d .  The u s e  of s p e c i a l  f i l t e r s  t o  c o l l e c t  the d u s t  so lved  

t h e  dust: problem. Al.1 conveyor problems were so lved  and, t o o ,  the. 

problems w i t h  motor d r i v e  shaft breaking.  

The product  I s  f u l l y  commercialized; however, as poin ted  ou t  t I i c  

product  had been commercialized p r i o r  t o  the submdssion of t h e i r  pro- 

p o s a l  t o  NBS. 

been revoked by M r .  Boulet .  M r .  Iloulet plans t o  market t h e  i n v e n t i o n  

h imsel f .  Mr. Dornier  r e f e r s  a1.J- i . nqu i r i e s  about t h e  d r y e r  t o  Mr. Boulet  

A t  p r e s e n t ,  no new d r y e r s  have been s o l d  because of the slitinp i.n t h e  

sugarcane i n d u s t r y .  

A t  p r e s e n t ,  q u a l i t y ' s  l i c e n s e  t o  market the product  h a s  

Acc0rdin.g t o  Mr, Dornier ,  Q u a l i t y  I n d u s t r i e s  would probably produce 

t h e  product  should someone d e c i d e  t o  purchase one. I n  a d d i t i o n ,  i t  i s  

p o s s i b l e  M r .  Boulet  o r  M r .  Dornier  w i l l  be  t a l k i n g  w i t h  o t h e r  industr: l .es 

i n  an e f f o r t  t o  market t h i s  invention. It does not  appear  t h a t  much 

e f f o r t  i s  be ing  expended on the p a r t  of Q u a l i t y  I n d u s t r i e s  or Mr. BouPet 

t o  market t h i s  invent ion .  

Tangible  Outcomes 

'Two t a n g i b l e  outcomes can be  i d e n t i f i e d .  F i r s t ,  a l l  major technical 

problems were so lved ,  and the technology i s  known t o  work. It d r i e s  

bagasse e f f e c t i v e l y  and i s  an e n e r g y - e f f i c i e n t  product .  However, because 

of economic c o n d i t l o n s ,  no new F l e x a f l o  d r y e r s  have been s o l d .  

Second, a major p r o f e s s i o n a l  paper on t h e  technology was w r i t t e n  by 

p r o f e s s o r s  a t  MIT.  T h i s  document has been publ ished.  

In t h e  view of t h e  manufacturer ,  t h e  invent ion  i s  a t e c h n i c a l  success  

and may become a success  i n  t h e  marketplace o i x c  economic c o n d i t i o n s  change. 
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In t ang ib le  Outcomes 

S e v e r a l  intangible outcomes w e r e  i d e n t f f i e d ,  F i r s t ,  the knowledge 

in this f i e l d  has been increased and expanded. 

positive working relationship between some members of the DOE staff  and 

the developer .  

a b i l i t y  t o  interrelate w i t h  federal funding R S O ~ K C ~ S .  

Second, there was a 

F i n a l l y ,  there has been an increase i n  the devehpe rQs  
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The major o p e r a t i o n a l  i s s u e  i s  t h e  long time i t  t a k e s  t o  process  

the proposa l  and provide  funding t o  t h e  successful  a p p l i c a n t .  C lea r ly ,  

t h e  small i n v e n t o r  with l i t t l e  c a p i t a l  cannot o f t e n  a f f o r d  t o  w a i t  a 

year  o r  s o  t o  receive funding.  I n  o r d e r  t o  compete i n  t h e  market- 

place,  more r a p i d  turnaround would improve t h e  chance of s u c c e s s f u l  

c o m e r c i a l i z a t  ion.  

It i s  u n c l e a r  why funding was awarded f o r  t h i s  p r o j e c t .  Two NBS 

eval.uati.ons (Stages I and 11) recommended a g a i n s t  fund ing .  The sugar- 

cane i n d u s t r y  was i n  a slump ;md s C i l 1  i s .  The appl icaLion of t h i s  

technol-ogy t o  o t h e r  i n d u s t r i e s  was a p o s s i h i l . i t y ,  b u t  no c lear  plan 

w a s  p resented .  The g r a n t e e ,  Qual-ity I n d u s t r i e s ,  was n o t  a small oper -  

a t i o n ,  and i t s  f i n a n c i a l  resources  were q u i t e  strong. The p r i n c i p a l s ,  

M r .  Uornier  and Mr. D i e t r i c h ,  had i n v e s t e d  about $1,000,000 i.n t h e  

invent ion;  however, they  cou1.d no t  rai-se a'n a d d i t i o n a l  $100,000 t o  

s o l v e  t h e  problems i d e n t i f i e d .  It i s  c u r i o u s  why t h i s  amount could 

mot be  r a i s e d  by t h e s e  i n d i v i d u a l s .  One conclusion i s  t h a t  they p e r -  

ceived the improbabi l i ty  of market-ing t h e  product  i n  a depressed market.  

The major p o l i c y  i s s u e  is:  Were t h e  c r i t e r i a  used for s e l e c t i n g  

g r a n t e e s  s u f f i c i e n r :  t o  a l low f o r  t h e  i d e n t i f i c a t i o n  of those  h v e n t i o n s  

which were n o t  on ly  t e c h n i c a l l y  f e a s i b l e  b u t ,  a l s o ,  which had a high  

p r o b a b i l i t y  of he ing  commercialized s u c c e s s f u l l y ?  A t  p r e s e n t ,  do c r i -  

t e r i a  e x i s t  which f a c i l i t a t e  t h e  e v a l u a t i o n  not only of the i.nventioiz 

b u t  a l s o  I__ t h e  I___ i n v e n t o r s  and those  r e s p o n s i b l e  f o r  i t s  c o i i m e r c i a l i z a t ~ o n ?  

-..___ ...... x_____ CI. * 
Mr . Eoule t ,  t:he i n v e n t o r  , disagreed  s u b s t a n r i a l l y  w i t h  M r .  Dornier 

on matters r e l a t e d  t o  t h e  s t a g e  of development of  he technology, when 
submi-tted t o  E R I P ,  t h e  r e s p o n s i b i l i t y  of Qual i ty  I n d u s t r i e s ,  and M r .  
Dornier ' s  a b i l i t y  and q u a l i f  i ca t i -ons  i o  develop t h e  technology. 
of these disagreements re la te  t o  the p a r t i c i p a n t ' s  p a r t i c i p a t i o n  i n  the  
EKIP program. Sdhile t h e  comerits are no t  included i n  t h i s  document, 
they  a re  avai1abl.e f o r  revi.ew upon r e q u e s t .  

N o n e  
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THE ENERGY-RELATED INVENTIONS PROGRAM CASE 

Eimch DurbPn, the hventcau, eairiped his doct-orate i n  mathematics and 

physics .  H e  i d e n t i f i e s  himself as a n  a p p l i e d  s c i e n t i s t  (in c o n t r a s t  t o  

a t h e o r e t i c a l  s c i e n t i s t )  and as an i n t e r d i s c i p l i n a r y  engineer ( e l e c t r i c a l ,  

mechanical, and a e r o n a u t i c a l )  

Dr. Durbin is  a m e i i d ~ e r  of the Pr ince ton  U n i v e r s i t y  f a c d t y  ..'. 

Professor  of Aero-Mechanical Sciences and i s  p a r t  oimer oE a company 

t h a t  m.nuf ac-turea one of h i s  invent ions  

Most of t h e  1 2  or so  p a t e n r s  granted t o  Duwbin are i n  the 

i n s t r u m e n t a t i o n  and cont ro l  f i e l d .  In  a d d i t i o n ,  he ha.s l l l o t s l '  of 

o t h e r  i n v e n t i o n s  f o r  which he has n o t  pa ten ted  y e t .  Although many 

of Durbin's i n v e n t i o n s  f a l l  i n  one general area, i.t i s  i n t . e r e s t i n g  that 

h i s  one entrrpreneuni.alm adventure  involves  t h e  mrniifaeturi-. of  a tcrmis 

racket h e  invented.  He cJ.early understands that  1i-I.s talents are i-nveatd-on- 

related and t h a t  he is not, and has  :mi desire 1:o be, an entrepreneur. 

As part o f  h i s  e f f o r t  t o  connmemreiali.ze the t e n n i s  rack-et, Durl:,in eon- 

tact-ed about f i f t e e n  d t v e r s e  S O U K C ~ S  n€ venture c a p l t a l ,  O f  t h e s e  only 

one w a s  a state source of a s s i s t a n c e .  

Durbin had one interesting d i s c u s s i o n  wi th  a New Engl.and-based 

ssmpany s p e c i a l i z i n g  i n  commercializing technologies ,  I n  h i s  op in ion ,  

t he  company overest imated the cap i - t a l  requirements  f o r  h i s  startup 

manufacturing f i r m  t o  increase its own ''up f r o n t  share, 

h e  s t a r t e d  t h e  company with Ear less c a p i t a l  by assembling a n  harmonious 

 SOU^ who thought t h e  product  was excel. lant,  and t11a.t t he  p r o j e c t  

would be f u n  .- and perhaps even rewardhe financially. 

Ultimat-..ely 

Descr ipt ion of tjks TechnoPo.= . . .. ._ 

The technology supported by the Energy-Related h~ei~ticrras Program 

i s  c l a s s i f i e d  as "Combustion Engines and Components." IC it; R systein 

designed t o  measure the  air breathed i n  by each cy1indcr.r of an engine 
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and t o  de te rmine  t h e  a p p r o p r i a t e  amount of f u e l  t o  mix wi th  t h e  e x i s t i n g  

a i r .  'The key t o  t h i s  system i s  an  i o n - d r i f t  a i r  mass f low sensor  m e t e r ,  

Durbin 's  i nven t ion ,  which is  p r o t e c t e d  by pa ten t s .  The system, i n  

s i m p l i s t i c  terms, r e g u l a t e s  i n s t an taneous ly  t h e  air-to-fuel r a t i o  f o r  au to  
engines  i n  o r d e r  t o  op t imize  engine  performance and conserve f u e l ,  

Durbin has  been involved i.n i o n  m o b i l i t y  r e s e a r c h  f o r  some t i m e .  

During t h e  Vietnam War (about  1967) ,  he served on t h e  Army Science  

Advancement Committee and w a s  asked t o  f i n d  ou t  why army h e l i c o p t e r s  were 
c rash ing  as they  hovered dur ing  r e scue  ope ra t ions .  

problem l e d  t o  t h e  development of an  a i r  speed ins t rument  which c o n t r o l l e d  

t h e  i o n  f low,  a l lowing  p i l o t s  improved c o n t r o l  of a i r  speed and thereby  

prevent ing  t h e  s ta l ls  and crashes .  Th i s  i nven t ion  w a s  no t  adopted by 

h e l i c o p t e r  manufacturers .  Durbin then  worked on t h e  development. of a 

twin-axis  i o n  a i r  f low meter f o r  a m i l i t a r y  a p p l i c a t i o n .  

took a s a b b a t i c a l  t o  work i n  I n t e r n a t i o n a l  Telephone and Telegraph ' s  

R&D l a b o r a t o r y  i n  England. 

on any problem h e  wished f o r  one yea r ;  dur ing  t h e  yea r  h e  worked on t h e  

development of a c o n t r o l  system f o r  i n t e r n a l  combustion engines  and 

reached a p o i n t  where h e  had a breadboard p ro to type  of h i s  i nven t ion  

t o g e t h e r  w i th  p re l imina ry  tes t  da t a .  A f t e r  t h e  s a b b a t i c a l ,  M r .  Durbin 

cont inued  t h e  development of h i s  sys t em,  i nc lud ing  p a r t i c i p a t i n g  in 

d i s c u s s i o n s  w i t h  Bendix Avia t ion ,  United A i r c r a f t ,  and General Motors 

r ega rd ing  commercial izat ion of t h e  system. 

The answer t o  t h e  

I n  1977, Durbin 

Under t h e  arrangement wi th  ZTT he  could work 

Th i s  system has  been evolv ing  s i n c e  1967. The f i r s t  technology 

developed w a s  l i c e n s e d  t o  Aerospace Corporat ion,  and Durbin has  used 

t h e  r o y a l t i e s  from t h e  l i c e n s e  t o  cont inue  development of t h i s  technology 

(over one m i l l i o n  d o l l a r s ) ;  Durbin estimates he  has inves t ed  about  a 

q u a r t e r  of a m i l l i o n  d o l l a r s  of h i s  own; and ZTT c o n t r i b u t e d  a l l  c o s t s  

of work performed i n  t h e i r  l a b o r a t o r i e s  i n  England. 

on t h e  e x p e r t i s e  of p a t e n t  a t t o r n e y s  i n  t h e  p rocess  of ob ta in ing  two 

U.S. p a t e n t s  and f i v e  f o r e i g n  pa ten t s .  

The g r e a t e s t  problem Durbin encountered i n  t h e  development of h i s  

Durbin has drawn 

technology w a s  h i s  i n a b i l i t y  t o  e x p l a i n  i t  t o  p o t e n t i a l  u s e r s  ( f o r  example, 

a u t o  manufacturers)  i n  terms which they  would understand (namely, f i n a n c i a l )  



and which would st i.mulate t h e i r  investment i n  or purchase of the 

tec.hnology . 
This  technology is  unique because o t h e r  c a r b u r e t o r s  l o s e  f u e l  down 

t h e  s i d e  of t h e  engine,  I n  other engines  the air and f u e l  Lravel t o  

c y l i n d e r s  a t  d i f f e r e n t  rates;  thus t h e  r a t i o  of air to  f u e l  i s  i n c o r r e c t  

when they  arr ive a t  t he  c y l i n d e r s .  

made t o  keep the air-to-fuel r a t i o  constant a t  t h e  c y l i n d e r s .  The energy 

sav ings  c h a r a c t e r i s t i c s  of this i n v e n t i o n  are tha t  

There have been no other e f f o r t s  

0 It makes a u t o  engines  more e f f i c i en t  becawse t h e  air-"io- 
f u e l  ratio being  c o r r e c t  improves t h e  rate of fuel.. 
consumption and 

@ P t  c u t s  hydrocarbon, n i t r o g e n  oxide ,  and carbon monoxide 
emissions.  
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CONTACT WITH THE ENERGY-RELATED LWENTIONS P R O G I W  

Experlence wi th  t h e  NBS 

Mr. Durbin first heard  of t h e  program when he was d e l i v e r i n g  a 

paper which inc luded  a d e s c r i p t i o n  of h i s  i nven t ion  at: t h e  bmzrica-ti 

Ph i losoph ica l  S o c i e t y  i n  Washington, D. C 

t i o n ,  a member of  t h e  audience. - an NBS e v a l u a t o r  - s tood  up arid t o l d  him 

he should submit h i s  i nven t ion  t o  t h e  ERLP :€or eva lua t ion .  

When he  completed. h i s  presen.ta- 

Mrc, Durbin r e p o r t s  h e  decided t o  submit t h i s  inven t ion  t o  ERIF 

because h i s  w i f e  thought  i t  wlou4.8 be n i c e  i f  he g o t  some f inanc ia l .  he lp  

t o  compkete t h e  development work. 

Durb in ' s  e x p e c t a t i o n  of t h e  NBS w a s  very  h igh  - e s p e c i a l l y  with 

respect t o  t h e  l e n g t h  of t i m e  i t  would t a k e  f o r  h i s  invent:ion EO reach  

DOE and t h e  DOE suppor t  system. T h e  reason  f o r  t h i s  is t h a t  the NBS 

eva. luator  mentioned above had t o l d  him t h a t  he had a l r e a d y  passed throi.rgla 

$:he f i r s t - s t a g e  e v a l u a t i o n  and that he  should " z i p  r i g h t  tlirougtn the. 

remainder of t h e  eval-uation. 

the pracess w i t h  u n r e a l i s t i c  expec ta t ions  

Both t h e  eval.uator and t h e  inventor began 

Diirbin feels  t h a t  he had t o  "educate" t h e  NBS e v a l u a t o r s  - both 
i n t e r n a l  a d  e x t e r n a l  - and c l e a r l y  states t h a t  he d i d  n o t  receive any 

t e c h n i c a l  a s s i s t a n c e  from them. H e  had been working on t h e  problem as 

w e l l  as t h e  s o l u t i o n  f o r  many yea r s ,  and he d i d  no t  need assistarire - he 

d i d  need funding t s  con t inue  h i s  work. I n  p a r t i c u l a r  he w a s  discouraged 

b:y the l a c k  of e x p e r t i s e  i n  t h e  f i e l d  e x h i b i t e d  by t h e  external second- 

stage eva lua to r .  During t h e  eva lua t fon  peri.od lie d id  solve YQKW of the 

problems r e l a t e d  t o  operating t h e  meter in an automotive environment; he 

does not  a t t r i b u t e  t h i s  to h . i s  i n t e r a c t i o n  wi th  t h e  NBS but t o  the passage 
of t i m e  and h i s  Laboratory work. 

Du.rb in  d i d  no t  i - d e n t i f y  a b e n e f i t  from p a r t i c i p a t i n g  i . t i  the NBS 

t:ec.hnical eva lua t ion ;  he f e l t  he knew more about t h e  Eechnology than  

PT3S d i d ,  so  the t e c h n i c a l  e v a l u a t i o n  w a s  unnecessary.  with r e spec t  t o  

poblerns  encountered in dea l ing  wi t% t h e  N R S ,  he re5pOnded chat t h e  

e v a l u a t i o n  w a s  a w a s t e  oE v a l u a b l e  t:iine. 

was t r y i n g  t o  s o l v e  a n  energy problem. H e  r a t e d  t h e  technical content 
Re w a s  impat ien t  because he 



and q u a l i t y  of t h e  eva lua t ion ,  pe r sona l  con tac t  with NBS ( M r s .  N icho l s ) ,  

and a t t e n t i o n  t o  c o n 1 i d e n t i a l i t y  as ve ry  s a t i s f a c t o r y .  H e  f e l t  t h a t  t h e  

correspondence was anonymous and t h a t  t h e  eva lua t ion  was not  h e l p f u l ,  

s i n c e  i t  d i d  n o t  address  commercial izat ion i s s u e s .  And he +ated the time 

requ i r ed  f o r  e v a l u a t i o n  as unacceptable .  

e v a l u a t i o n  form and d i d  no t ,  t h e r e f o r e ,  comment on i ts  c l a r i t y ,  

IIe does no t  remember the 

1Ie has  submit ted o n l y  t h i s  i nven t ion  t o  NBS f o r  eva lua t ion  and 

would n o t  submit any o t h e r s  i f  hc  had them. 

program t o  o t h e r s  because i t  i s  too  time-consuming and t o o  3ureauerat . i  e ,  

H e  would no t  recommend t h e  

ExDerience wi th  t h e  DOE 

When h i s  i nven t ion  w a s  recornmended EOK DOE suppor t ,  M r .  Durbin f e l t  

t h a t  t h e  process  had been completed and t h a t  he would r e c e i v e  d i r e c t  

funding. I n  f a c t ,  i t  took over a yea r  f o r  t h e  p r o j e c t  award t o  be 

completed e 

Durbin s p e c i f i e d  t h a t  program personnel  pu t  h i m  i r n  touch wi th  

G. Cal lahan ( c o n t r a c t  o f f i c e r )  and t h a t  t h e  program c h i e f ,  P a t  Donohoe, 

guided him through t h e  f o r m a l i t i e s  of ob ta in ing  a p a t e n t  waiver. 

cour se ,  he  d i d  r e c e i v e  money t o  coniplete t h e  nego t i a t ed  work s ta tement  

t a s k s  : 

O f  

1.. Design and b u i l d  an experimental  test f a c i l i t y .  

2 .  R e v i e w  a l t e r n a t i v e  operational conf igu ra t ions  of t h e  
sensor  and compare them wi th  r e s p e c t  t o  t h e i r  a b i l i t y  
t o  o p e r a t e  i n  an engine  environment and t h e i r  
p roduct ion  c o s t s .  

3 .  Build and test three breadboard pro to types  of t h e  three 
most promising conf i g u s a t i o n s  

4 .  Assess, wi th  t h e  a s s i s t a n c e  of an  o u t s i d e  f i lm ,  t h e  

complexity of  c o n s t r u c t i o n ,  

8 performance i n  a v a r i a b l e  automotive environment,  

@ f e a s i b i l i t y  of  mass c o n s t r u c t i o n ,  and 

@ effect  on the c o n t r o l  system of complexity and c o s t  
f o r  each,  

4 and s e l e c t  t h e  m o s t  promising pro to type .  
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5 .  Design and b u i l d  a n  eng inee r ing  p ro to type  of t h e  most 
promising sensor .  

6 ,  Adapt t h e  i o n  f u e l  system t o  i n c o r p o r a t e  t h e  sensor .  

7. S o l i c i t  manufac turers '  e v a l u a t i o n  of t h e  sys tem's  per-  
formance i n  automotive eng ine  c o n t r o l  a p p l i c a t i o n s  
du r ing  t h e  f e d e r a l  d r i v i n g  c y c l e  tests. 

A 12-month g r a n t  w a s  awarded i n  t h e  amount of $87,051 t o  complete t h e  

above t a s k s .  Durbin completed t h e  work and submit ted a f i n a l  r e p o r t .  

During t h e  g r a n t  pe r iod ,  M r .  Durbin s t a t e d ,  he b u i l t  and debugged 

the sensor, t e s t e d  i ts  o p e r a t i o n  i n  t h e  system, and con tac t ed  Eaton 

Manufacturing Company ( a u t o  s u p p l i e s )  t o  e v a l u a t e  t h e  technology and 

d e t e r n i n e  i f  t hey  wanted t o  l i c e n s e  it .  Eaton Manufacturing b u i l t  t h e i r  

own model, and he  submit ted h i s  f i n a l  r e p o r t  on t i m e  (ice., he  completed 

the work w i t h i n  the t i m e  s p e c i f i e d ) .  

p rog res s  w a s  made wh i l e  working w i t h  t h e  DOE. 

Thus he  f e e l s  a good amount o f  

P a r t i c i p a n t ' s  Assessment of t h e  ERIP 

Durbin r e p o r t s  t h a t  t h e  money and Gene Cal lahan ( c o n t r a c t s  o f f i c e r )  

were t h e  b e s t  t h i n g s  t h a t  happened t o  him as a r e s u l t  of h i s  p a r t i c i p a t i o n  

i n  t h e  ER'IP. 

the g r a n t  i s sued .  

through t h e  DOE funding  p rocess  aga in  and f i n a l l y  s a i d  he would only do 

so i f  h e  were d e s p e r a t e  f o r  cash. H e  would l i k e  t o  have had access t o  

The g r e a t e s t  d i f f i c u l t y  he  encountered w a s  a c t u a l l y  g e t t i n g  

H e  found i t  d i f f i c u l t  t o  determine i f  h e  would go 

nur tu r ing"  a s s i s t a n c e  as w e l l  as cash. 91 

It appeared t h a t  Durbin had g iven  a good d e a l  of c o n s i d e r a t i o n  t o  

h i s  expe r i ence  w i t h  the program as w e l l  as t o  how it  should be run ,  T t  is  

his opin ion  t h a t  t h e  Department of Energy has  l i t t l e  sense  of miss ion ,  

so i t  is  doomed t o  n o t  doing anyth ing  p o s i t i v e  and t o  f r i t t e r i n g  away 

i t s  re sources .  

H e  f e e l s  t h a t  ERIP  should  be  i n  t h e  bus iness  of "nu r tu r ing  

c r e a t i v i t y , "  j u s t  as he  is  as a p ro fes so r  i n  a u n i v e r s i t y .  

t h a t  i n v e n t o r s  must be  t enac ious  t o  c o n t r i b u t e  c r e a t i v e l y  - h a v i n g  t h e  

idea i s  n o t  enough. 

t h e  p a r t  of o t h e r s  ( inc lud ing  government) and they  must w a i t  in te rminably  

H e  observed 

I n v e n t o r s  w i l l  encounter  a g r e a t  d e a l  of  d i s i n t e r e s t  on 
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when d e a l i n g  with t h e  ERXP. Be f w l s  t h a t  most i n v e n t i o n  submissions 

could bc eva lua ted  hy a group of f o u r  o r  f i v p  p r o f e s s i o n a l s  i n  t h c  

coucse of one af te rnoon wi thout  making too many e r r o r s  i n  j u d p e n t .  

Thc inveritors of iavenl  i o n s  eva lua ted  as promising w o u l d  then  he contacted 

by the gi-otip i n  o r d e r  t o  o b t a i n  iiime t-echnical information.  

mcnt would no t  only provide m o n q  t o  those evalua ted  positfvely b u t  would 

a l s o  provide  "nurtur ing" activities and a c c e s s  t o  t h o s e  i n  the Susiness 

of e x p l o i t i n g  technology ( e .g . ,  manufacturers ,  t e s t i n g  companies, ven~ure 

c a p i t a l  s o u r c e s ,  and e n t r e p r e n e u r s ) .  Ln s h o r t ,  t h e  program anrodd emphasize 

matchmaking as a service f o r  i n v e n t o r s ,  because i -ypical ly  invent  t o r s  are 

n o t  i n t e r e s t e d  i n  p a r t t c i p a t i n g  i n  commercial izat ion ae t iv ic ies ,  and they 

~ o z i ' t  g i v e  up t h e i r  invent ion  u n t i l  someone t a k e s  i t  axmy from i-hem. Tht 

program would h e l p  inventors overcome such l i a b i l i t i e s .  

The gov;..rn. 

The h K I P  concept h a s  been d i s t o r t e d ,  according t o  Durbin. A l l  promisfng 

i n v e n t i o n s  should bc funded a t  a l o w  levPl (about 10% of the submissions 

if t h e  cur ren t  funding level  i s  maintained) .  

B-b bomber would pay f o r  t h i s  kind of program, o r  r e d i r e c t i n g  t h e  c o s t  f o r  

b u r c n u c r a t s  t o  push papers  i n  t oh i s  program would support  i t .  

The c o s t  of producing one 
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OUTCOMES 

Current  S t a t u s  o f  t h e  Case 
1. -II_ 

Since  completing t h e  DOE g r a n t ,  two working models have been t e s t e d ,  

one i n  a V Q ~ ~ S W ~ ~ C T I  and one in a ' royota, in Vancouver, Canada, W ~ ~ K E :  

Durbin has been teachbg: ,  and t h e  engine is be ing  modified t o  run  lean 

(and thus  t o  conserve  fuel) ., 

the  use of methane and o t h e r  n a t u r a l  gases with a h i g h e r  oc tane  rzumber 

i n  the engine.. These are natural outgrowths,  i n  13urbin's crpin.ion, of 

the DOE work. 

Furthermore,  he is now experimenting wi th  

1-11 a d d i t i o n ,  'ne has e s t a b l i s h e d  a v i a b l e  r e s e a r c h  l a b o r a t o r y  i n  

Vancouver w i t h  f i nanc ing  from the  Province  of B r i t i s h  Columbia; t h e  

Government of Canada has invested $6 million i n  natural .  gas  r e sea rch  i n  

wes tern  Canada, 

Tangible. Outcomes 

Mr. Durhin i d e n t i f i e d  t h e  f o l l o w i n g  as t ang ib le  outcomes of his 

p a r t i c i p a t l o n  i n  t h e  ERIP:  

9 $6 m i l l i o n  Canadian r e s e a r c h  program. 

8 Establ i shment  of a new l a b o r a t o r y  t o  perform research 
on  the use  of methane f o r  motor v e h i c l e s .  

PoS.icy changes i n  Canada. 

Q Development o f  a world conference  on t h e  USE? O F  methane 
i n  motor vehicles ( i n  o r d e r  t o  o b t a i n  broad-based i n p u t  
f o r  t h e  f i e l d  and e s t a b l i s h  a knowledge base), with a 
subsequent  meeting t o  cons ide r  t h e  e s t ab l i shmen t  of an 
ongoing i n t e r n a t i o n a l  working group, 

I n t a n g i b l e  Outcomes -^.l__l_.-..- 

The fo l lowing  have been identi-fried by Durbln as Lntangible outcomes: 

An oppor tun i ty  t o  work w i t h  a u t o  manufacturers. 

Q An i nc reased  knowledge of t h e  a u t o  indus t ry .  



Q Increased  knowledge of l i c e n s i n g  and t h e  need to f i n a l i z e  
d e t a i l s  p r i o r  t o  actually licensing. 

@ Acqu i s i t i on  of t h e  knowledge of t h e  " p a i n f u l l y  s l o w  r a t e  
of innovat ion  within l a r g e  American automotive companies 

@ Acqu i s i t i on  of knowledge of how t o  "enter" and "deal  wi.t.h" 
a major manufactur ing company. 
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Mr, Dknrbln, umLLke many inventors, i s  very much aware of h i s  lack of 

desire  t o  p a r t i c i p a t e  i n  e n t r e p r e n e u r i a l  ac t iv i t ies .  
h i s  t a l e n t s  iay in the  tectirrical areas and that he would not venture I n t o  

the e n t r e p r e n e u r b l  arena. Indeed, he has h i red  a p r e s i d e n t  for his 
m:!aznufactusing company, which Is evldence of h f s  self -awareness 1) 

He was elear that 

Durbin’e negative experience with t;he Large auto m;anuEacturing 

companies exemplA f l e s  the conventional tdsdom regarding the (‘not invented 

Inere ( N I H ) ”  syndrome as well as t h e  inability ~f large companies t o  deal 

w i t h  the ind iv idua l  inventor. And it  c o n t r i b u t e s  t o  what we know when 
he s ta t e s  that p’inn~vat;i(an j n  the a u t o  indus t ry  or iginates  w-kth spoa-ts 

car b u f f s  and racers who demand. improvements and innaovatissns which may 

be adopted by the i ndus t ry  a t  a Later t - fme.”  

large t r a d i t i o n a l  (with ~espect :  to Lnnovatioia) e o m p a n ~ e ~ ,  insasvation 
o r i g i n a t e s  o u t s i d e  the  compan3.hes atid ks forced them, 

T h i s  confirms that In many 

 is comments regarding the  NBS in-depth evaluation (i.es second 

stage) raise questHons regarddng the appropriateness of using evaluators 

fox- Sz1ventions that. fall i n t o  a category of ‘9q448ntUm-1mpD’ hventions 

by experienced, t echndca l ly  s o p h i s t i c a t e d  inventors. 
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THE ENERGY-RELATED INVENTIONS P R O G W 4  CASE 

Richard Engdahl, developer  of t h e  chemical vapor depos i ted  (CVD> 

ceramics  t u r b i n e  rotor, h o l d s  a B,S. degree  i n  mechanical engineer ing .  

Tishile he has  n o t  bothered t u  e a r n  a tiiaster's degrecr, he has taken numerous 

g radua te  cour ses ,  p r i n c i p a l l y  i n  c o n t r o l  technology. In h i s  control 

work, EngdahP " learned  t o  a p p r e c i a t e  and undersrai-rd e n t i r e  systems, 

i n  order t o  develop c o n t r o l s  f o r  chem." 

t h e  performance of t h e  weakest element of the system could s i g n i f i c a n t l y  

improve the e n t i r e  opera t ion .  

that a one-piece s i l i c o n  c a r b i d e  t u r b i n e  r o t o r  would enable t u r b i n e s  t o  

o p e r a t e  a t  h ighe r  tempera tures  and therefore more e f f i c i e n t l y  which 

has  i m p l i c a t i o n s  f o r  she whole power gene ra t ion  system. 

Me understood t h a t  improving 

This background l e d  him t o  t h e  concept  

Engdahl worked w i t h  high-temperature ceramics since World War ICY, 

when he w a s  employed a t  Wright F i e l d  t o  ana lyze  captured German a i r c r a f t  

t u r b i n e s .  Since then  lie has  worked f o r  the Nat iona l  Adminis t ra t ion  f o r  

Civil Avia t ion  (NACA) and a v a r i e t y  of pr ivate  companies. H i s  ~ b ~ l t a .  

t e c h n i c a l  career has Involved heat engines  and ceramic materia1.s. 

Even though Engdahl. is  a h ighly  c r e a t i v e  person,  he does not  hold 

any p a t e n t s .  

ment, which r e s u l t s  i n  "know-how'' r a t h e r  than patents.  

EngdahL's t e c h n i c a l  know-how - which i s  cons ide rab le  .- he has  b u r e a u c r a t i c  

know-how. 

ve ry  beginning of h i s  career, he knows 'now to  ge t  h i s  projects  lunded 

and how to work e f f e c t i v e l y  t7ith such funding,  and its r e s t r i c t i o n s ,  

t o  get the j o b  done, 

c r e a t i v i t y  - helped him g e t  ERIP funding without  agonizing over  the 

d e l a y s  inhe ren t  i n  such a sys tem.  

Much of his career has been devoted t o  materials develop- 

In  a d d i t i o n  t o  

S ince  he has dealt  wi th  v a r i o u s  government agencies  from the 

T h i s  t a l e n t  -..- i n  combination wi th  Engdahl's t e c h n i c a l  
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D e s c r i p t i o n  of t h e  Technology 

Engdahl invented  a p rocess  t h a t  makes p o s s i b l e  t h e  d e p o s i t i o n  of 

s o l i d  s i l i c o n  c a r b i d e  ( S i c )  from i t s  gaseous state, Silicon c a r b i d e  is  

a material whose p h y s i c a l  p r o p e r t i e s  a l low i t  t o  wi ths tand  t h e  hFgh 

stress levels r e q u i r e d  of a maximum e f f i c i e n c y  gas  t u r b i n e  r o t o r ,  

S i c  has long  been a v a i l a b l e  i n  combination w i t h  o t h e r  materials, t h e r e  

h a s  been no way, t o  d a t e ,  t o  form S i c  i n  its pure  state; a d d i t i v e s  degrade 

i t s  high-temperature  s t r e n g t h .  

While 

Engdahl 's  p rocess ,  chemical  vapor d e p o s l t i o n  (CVP), a l lows  she 
format ion  of pu re  s i l i c o n  ca rb ide ,  

s t a t e  e i t h e r  i n t o  a p a t t e r n  mold o r  over  a metal p a r t ,  preformed i n  the 

des i red  f i n a l  shape. The S i c  bonds t o  t h e  mold o r  t o  t h e  substrate at 

h igh  d e n s i t y  and maximum s t r e n g t h .  

S i c  is  c i r c u l a t e d  i n  a gaseous 

CVD h a s  t h e  a d d i t i o n a l  advantage of producing S i c  p i e c e s  i n  their 
f i n a l  shape. 

gri t lding t o  t ransform ceramic s labs  i n t o  u s a b l e  p a r t s .  

f o r  CVD Sic  e l i m i n a t e s  t h a t  problem a l t o g e t h e r ,  

Other  ceramic processes  r e q u i r e  e x t e n s i v e  c u t t i n g  and 

The use  of molds 

The p o t e n t i a l  of 

f a b r i c a t i n g  a ceramic p a r t  i n  f i n a l  shape may l e a d  t o  a one-piece high- 

t empera ture  t u r b i n e  r o t o r .  Such a r o t o r  could  be  t h e  key component of 

h igh -e f f i c i ency  energy gene ra t ing  systems. 

T h i s  i n v e n t i o n  evolved from t e n  y e a r s  of Engdahl's work on thermionic  

c o n v e r t e r s  f o r  bo th  m i l i t a r y  and c i v i l i a n  a p p l i c a t i o n s  ( O f f i c e  of Coal 

Research). 

envelopes of materials which w e r e  a b l e  t o  perform under h igh  temperatures .  

The s u p p l i e r s  of t h i s  material, vapor depos i t ed  s i l i c o n  ca rb ide ,  

weren ' t  p a r t i c u l a r l y  i n t e r e s t e d  i n  improving i ts  performance - which 

fo rced  Engdahl t o  work on it. 

To p r o t e c t  t h e  thermionic  dev ice  i t  w a s  necessa ry  t o  make 

Engdahl succeeded t o  such  a degree  t h a t  h i s  employer was encouraged 

Soon t h e  company f e l t  that ,  t o  i n v e s t  company R&D money i n  t h e  process .  

having b u i l t  up some e x p e r t i s e  i n  CVD, i t  ought t o  f i n d  some paying 

a p p l i c a t i o n s  for  it. 
was working t o  develop a r o t o r  w i t h  high-temperature  ceramic b lades  

a t t a c h e d  t o  a m e t a l  hub f o r  u se  i n  its exper imenta l  gas  t u r b i n e  program. 

Th i s  c o n t r a c t  drew Engdahl's a t t e n t i o n  t o  t h e  need f o r  more than j u s t  a 

Its f i r s t  customer was Ford Motor Company, which 



ceramic b lade  - Engdahl r e a l i z e d  t.h.at i n  order f o r  a s m a l l  t u r b i n e  Co 

operate  a t  its h i g h e s t  e f f i c i e n c y  it.. should have a one-piece ceramic 
turb ine  ~0:tyr \rirhich could wi ths tand  Very h igh  temperatares and y re s s~~res  

Be k~iew t:bar. i f  a gas  t u r b i n e  r o t o r  could wi th . s tand  a h igher  stress 

l e v e l ,  which lie f e l t  CVD s i l i c o n  c a r b i d e  could,  power could be generated 

a t  a sLgnLfieant ly  h igher  e f f i c i e n c y .  

high-ef5iciency power p l a n t s  cou1.d d e l i v e r  a t  least as rrruch power as a 

b i g  plant wi th  low e f f i c i e n c y .  

o p e r a t e  a t  very h igh  tempe~nt~re would permit r e a r r a n g i n g  elements of 

ehe powar g e n e r a t i n g  system for still greater eEficiencies. For example, 

the steam t u r b i n e ,  whose e f f i c i e n c i e s  are g r e a t e r  a t  h i g h e r  temperatures ,  

could precede the gas  t u r b i n e ,  whicln can opera te  e f f i c i e n t l y  a t  lower 

temperat.urcs. 

This  would mean that  small.er, 

What's mom, a t u r b i n e  ro to r  t h a t  would 

EventuaBly , Ford canceled i t s  t u rb ine  program. While the  chemical. 

vapor deposik process  had beern developed ~d .1  enough to make s i n g l e  

b l a d e s ,  much more work would b e  izeeessary i n  o r d e r  t o  get k o  a one-piece 

t u r b i n e  r o t o r .  For reasons u n r e l a t e d  t o  the Ford c o n t r a c t ,  Engdahl 

l e f ~  h i s  employer and set u p  h i s  own compariy (1<7.rith James Wi the r s ) ,  t o  

pursue h i s  idea .  

Eagdahl set up h i s  company w i t l a  James Withers, who was r e s p o n s i b l e  

f o r  marketing and o u t s i d e  c o n t a c t s .  

techniccll m r k ,  Withers i s  the "investor of record" f o r  RRIP because he 

submft ted tile a p p l i c a t i o n ,  

Although Engdahl h a s  done all the 

Engdahl's I P ~ W  company g o t  some funding from t h e  Army t o  work on 

developing CVD high-perfomance s i l i c o n  c a r b i d e ,  'The Army wids not  
i n t e r e s t e d  i n  t h e  rotor as such, whkh gave Engdahl a good d e a l  of 

freedom t o  run  h i s  R&D. 

r o m r ,  which would impac t  the r hole system of power generation. 

He kepc working on t he  rnzterial, aiming f o r  the 

Engdahl f e l c  tha t  DOE'S  tu rb ine  program should fund his  r o t o r  
research because o-f iCs system bnpli-caLi.ons f o r  power generation, and 

he  proposed that they  do  s o ,  However, the DOE t u r b i n e  program rejected 

Engdahl s proposa l  on P-he grounds t h a t  DOE cl.i.ents w e r e  b u i l d i n g  large 

turb i -nes  and weren ' t  interested i n  a r o t o r  f o r  small turbines.  ~f 

Engdahl succeeds with his sinall one-piece tu rb ine  r o t o r ,  h e  may be a b l e  
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to sell it to what now appears  t o  b e  a r e l u c t a n t  market. A t  t h i s  

p o i n t ,  however, i t ' s  n o t  c lear  t h a t  manufacturers  of l a r g e  t u r b i n e s  

\op 118 buy Engdahl ' s s m a l l  t u r b i n e  r o t o r ,  

CVD s i l i c o n  c a r b i d e  has a p p l i c a t i o n s  i n  o t h e r  i n d u s t r i e s  ( e . g . ,  

optical fnclustrry). Because CVD s i l i c o n  c a r b i d e  is v i r t u a l l y  nonporous, 

i t  is i d e a l  f o r  use i n  developing s c i e n t i f i c  i nven t ions ;  i t  can  be 

p o l i s h e d  to w i t h i n  4 angstroms - t h a t  is, smooth enough to be  used f o r  a 

var ie ty  of s c i e n t i f i c  and high-power a p p l i c a t i o n s .  

Engdahl works on t h e s e  a p p l i c a t i o n s  i n  order t o  g e t  t h e  money he 

needs t o  keep improving t h e  CVD process .  

can the main  o b j e c t i v e  - developing a one-piece t u r b i n e  r o t o r  that  can 

opera t e  a t  h igh  tempera tures  -wh ich  t a k e s  money. Funds from v a r i o u s  

so~~rces ,  presumably earmarked f o r  p a r t i c u l a r  p r o j e c t s ,  are commingled 

t o  s u p p o r t  t h e  development of t h e  CVD p rocess ,  which leads u l t i m a t e l y  

to the i n v e n t o r ' s  primary g o a l -  t h e  t u r b i n e  r o t o r .  

Be s t i l l  has  h i s  eye f i x e d  

The most important  p o t e n t i a l  a p p l i c a t i o n  f o r  t h e  CVD process  is 
t h e  high-temperature ,  h igh - s t r e s s  one-piece t u r b i n e  r o t o r  needed f o r  

increasing t u r b o e l e c t r i c  gene ra t ing  e f f i c i e n c i e s .  Smaller ,  m o r e  

efficient: plants could  be  b u i l t  and more quickly.  

impor tan t  because l a r g e  power p l a n t s  now r e q u i r e  over  t e n  years t o  get 

i n t o  operation. 

No one can a c c u r a t e l y  p r e d i c t  community development p a t t e r n s  o r  energy 

needs far enough ahead t o  c o n s t r u c t  l a r g e  power p l a n t s ,  bu t  i f  smaller 

p8ant.s w e r e  a v a i l a b l e  they  could respond easily and qu ick ly  t o  emerging 

p a t t e r n s ,  s imp l i fy ing  p lanning  and service f o r  power companies, Because 

they wou1.d be  comparat ively unobt rus ive ,  such p l a n t s  are a l s o  l i k e l y  t o  

be more a c c e p t a b l e  i n  communities. I n  short, Engdahl's r o t o r  i nnova t ion ,  

though s m a l l  i n  i t s e l f ,  would make a b i g  d i f f e r e n c e  i n  t h e  systems t h a t  

used it. 

T h i s  could be very  

'L'he f l e x i b i l i t y  inherent:  i n  s m a l l  p l a n t s  is  a l s o  important. 

In t h a t  sense, i t  i s  a " l inchpin"  innova t ion  worth pursuing.  
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Engdahl 's  f i r m  i s  1.ncated near  Washington i n  Herndon, V i r g i n i a ,  which 

U P E I ~ ~ I S  he is c lose  t o  what happens i n  f e d e r a l l y  s p n s o r e d  R&D. Br heard 

of the i n v e n t i o n s  program through a n1,xiIiber of S O ~ I L ' C ~ S ,  both w x t t t e n  and 

oral. .  

convent iona3. programs and tiirough t h a t  experience was at t racted t o  t h e  

ERIP.  

As noted earl.i,er, he t r i e d  t o  g e t  Eundi.ng through o.ne of DOE'S  

The invention wa.s submit ted t o  ERIP  wi th  the e x p e c t a t i o n  of g e t t i n g  

f inanc ia l .  suppor t  I 

in t h a t  the support  was provided. 

That e x p e c t a t i o n  proved t o  be  e n t i r e l y  rea1.i.sti.c 

NRS provided no special .  services t o  the inventor  because the 

s i t u a t i o n  d i d  n o t  r e q u i r e  such s e r v i c e s .  

tecliaicd. person. who knows h i s  f i e l d .  H e  a l s o  knows how t o  do bus iness  

The inventor  i s  a s o p h i s t i c a t e d  

with the government. 

Engdahl,  who was general7.y cool  i n  h i s  r a t i n g s  of the f e a t u r e s  of 

t h e  NBS element o f  (:he program, had a very h i g h  regard f o r  t h e  e n t i r e  

program. 

t h e  government pursued t h e s e  o h j  ec.tives i n  a systematic manner 

cal-led f o r  no exeepti .onal a p p r e c i a t i o n  i n  his r a t i n g s ,  

H e  felt tha t  t h e  progrxm's o b j e c t i v e s  made good sense and thz t  

~h.i.ic11 

Thc inventor  expected DOE t o  fund the p r o j e c t  -which  i s  what happened, 

H e  was given no speciai  sezviees ,  n o r  d t d  he need t h e m .  H i s  a s s e s n m c s n t  

o f  DOP: was t h e  same as f o r  NDS. H e  3.ras totally s a t i s f i e d  with i t .  

The b e s t  t h i n g  about the program WRS t h e  money i t  p r o v i d d  to support 

an idea t h a t  d i d n ' t  quite  € i t  i n t o  I )OE ' s  convent ional  approach (whi.ch 

approach rqas govcrned by  a c l i e n t  i n d u s t r y  wi th  self .=de€ined "needs") . 
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The g r e a t e s t  impediment t o  Engdahl's dea l ing  wi th  t h e  program w a s  

i n h e r e n t  i n  t h e  n a t u r e  of t h e  program - l a r g e  numbers of i n v e n t o r s ,  

each of whom must be d e a l t  wi th ,  caus ing  d e l a y s  t o  a11 t h e  o the r s .  

Engdahl 's  overa81 assessment  of t h e  program was p o s k t i ~ e .  This. was 

undoubtedly colored  by h i s  having r ece ived  f i n a n c i a l  suppor t ,  

a p p r e c i a t i o n  of t h e  program seemed t o  go beyond his personal b e n e f i t .  

For example, Engdahl discussed  t h e  pros  and cons of having t h e  inven t ion  

program more generous ly  funded. Other  p a r t s  of DOE, for example, do 

r e s e a r c h  on t u r b i n e s  and materials a t  much kigher  funding Levels. 

he balanced h i s  sugges t ion  by observ ing  t h a t ,  should ERIP g i v e  o u t  

l a r g e r  chunks of money, they  wou1.d b e  pressured  t o  supe rv i se  t h e  Inven- 

tor's work more d .ose ly ,  and t h a t  would b e  counterproduct ive  t o  t he  

inventor ID 

Even so ,  h i s  

But 
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Engdahl appears  t o  have made good progress  dur ing  h i s  sontact with 

ERIP. 

CVD S i c  d e p o s i t e d  on metal. 

u s e d  t o  c a r r y  S i c  through the CVD p r o c e s s .  

clear t o  the s t r e n g t h  he  w a n t s  a t  the required tcmperaturc .  

f o r  d o l l a r  s p e c i f i c s ,  however, none were availabI.e,  P a r t  o f  the. reason 

may be that  ERIP  money has  been coiimingled w i t h  funds f rom othet: soi.1iLces 

t o  f u r t h e r  t h e  development of t h e  CVD process  arid ceramic rnate?ri.al. In  

the  interview ~ Engdahl. could not; a t t r i b u t e  spcc t f  ic accomplishments t o  

s p e c i f i c  funds.  H e  could,  of course, do so i.f t h i s  were o i ' f i c i a i i y  

r e q u i r e d .  

The grant o b j e c t i v e  was t o  improve t.he materkd p r o p e r t i e s  of 

Engdahl has  r e f i n e d  .the mixture  of gases  

T h e  f i n a l  product  i s  now 

Nhen pressed  

The CVD process  c u r r e n t l y  w i l l .  y i e l d  blocks of sil_i.con c a r b i d e  a b l e  

pro wi ths tand  p r e s s u r e s  of 1.20,OOO pounds p e r  square inch  ( p s i )  at 

1 4  0 0-1.5 00 O C . 
The i n v e n t o r ' s  current p l a n  is  t o  cont inue  warkiug o i l  CVD s i l i c o n  

c a r b i d e  unti .1 he can produce a b lock  of material wi-th the d e s i r e d  

r e s i l - i e n c e ,  H i s  imriediate target i s  t o  increase the pressunre from 

120,000 psi. t o  200,000 p s i  a t  14O0--150O0C (25OO-mO"F) .  

work a t  depos i . t ing  s i l i c o n  c a r b i d e  on a one-piece rotor mold. 

Then he w t l l  

Tangible  Outcoiiies __- 

The t a n g i b l e  outconae of Engdahl 's  pa r t  i c i p a t i o n  i n  XRCP migh t  b e  a 

revol-ut ion in t h e  way tu rb ines  are designed and i n t e g r a t e d  i n t o  p o v ~ r  

generatot systems. A t  t h e  very  least, t h e  outcome will be a b e t t c y  

ceramic materllal. 
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The intangibl-e outcome for t h e  intrentor was increased c r e d i b i l i t y  

wit11 h i s  bnxakem. 
s u p p o r t  of DOE increased his c o r g o ~ t r  credibility w i t h  SBA, making 

t h e m  moy1'c: wi l lFreg  ea  guaran.tee loans, 

Me borrows cn an SBA guaranteed loan  program, The 
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INTERVIEWER COi*IMENTS 

L have no special  comments on o p e r a t i o n a l   issue:^.. The prffgr8m sF?ms 

t o  f u n c t i o n  smoothly, f a i r l y ,  and, a l l  t h i n g s  cons idered ,  expedi t iousZy.  

Most impor tan t ,  t h e  program h a s  i d e n t i f i e d  a po ten t i aP ly  f r u i t f u l  i nven t ion  

t h a t  is p a r t i c u l a r l y  a p p r o p r i a t e  f o r  goverrrrient funding. 

How might government (i.e.,  ERIP)  i d e n t i f y  more 01 t h e  c,ame? 

My ques t ion  is ,  

As noted above, t h i s  i nven t ion  seems p a r t i c u l a r l y  a p p r o p r i a t e  f o r  

government suppor t ,  It i s ,  i n  a sense ,  " l inchpin" technology. I f  it 

succeeds - i f  t u r b i n e  r o t o r s  can be made i n  one p i e c e  05 high-pcrfomance 

ceramics t u r b i n e s  will be  b u i l t  smaller, and power gene ra t ion  systems 

can bc  redesigned.  But t h e  manufacturers  of today ' s  large t u r b i n e s  are 

i n t e r e s t e d  p r i m a r i l y  i n  improving t h e  marginal e f f i c i e n c y  n f  t h e i r  c i ~ r r e n t  

products  - Parge t u r b i n e s  - n o t  sinall r o t o r s ,  which will make l a r g e  tu r -  
b i n e s  obso le t e .  I n  shor t ,  t h e  timrbfrie manuEacturcrs are  u n v i l l  ing  t o  l o o s e  

Schumpeter's f o r c e s  of ' ' c r ea t ive  d e s t r u c t i o n "  on ehemselves. Never the less ,  

i t  i s  i n  t h e  n a t i o n ' s  i n t e r e s t :  f o r  this kind of technology t o  succeed. 

It t h e r e f o r e  dese rves  government suppor t  - d e s p i t e  t h e  rhetoric which says 

t h a t  i f  an innovat ion  i s  a good one, the market w i l l  support il. 

The inven t ion  deserves  government supposr on o t h e r  grounds as well. 

It could be  important  t o r  n a t i o n a l  defense ,  Indeed, t h e  Department of 

Defense i s  a l s o  interested i n  CVD s i l i c o n  ca rb ide  as a p o t e n t i a l  s u b s t i t u t e  

f o r  materials used i n  defense  hardware. Some c r i t i c a l  materials corw 

from h o s t i l e  p a r t s  of t h e  world,  and DOD i s  t h e r e f o r e  w i l l i n g  t o  fund t h e  

development of American-based a l t e r n a t i v e  materials, e s p e c i a l l y  through 

s m a l l  bus inesses .  

Engdahl compared D O D ' s  more s u c c e s s f u l  approach t o  R&D w i t h  t h a t  of 

DOE (not  t h e  inven t ion  program). H i s  pe rcep t ions  are i-nteresting because 

t h e  c h a r a c t e r i s t i c s  t h a t  h e  a p p r e c i a t e s  i n  DOD seem t o  e x i s t  o r  be p resen t  

i n  ERIP:  

1. DOD has a more long-range pe r spec t ive  on R&D t han  DOE. 
DOE'S short- term s t r a t e g y  iiieans that they fund evolu- 
t i o n a r y  developments i n  e x i s t i n g  technology, no t  V ~ K Y  
i nnova t ive  ideas .  E R I P  funds innova t ive  ideas .  
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2 ,  While DQD works under t i m e  c o n s t r a i n t s  much l i k e  DOE'ss, 
t h e r e  are people  i n  t h e  group t h a t  have longe r  range 

p o i n t s  of view.'' DOD RStD management is  a mixture  of 
m i l i t a r y  and c i v i l i a n  personnel ,  s p e c i f i c a l l y  t o  over- 
come t h e  long-term-short-term problems. ERIP i s  under 
p r e s s u r e  t o  g e t  innovat ions  funded, b u t  t h e  innovat ions  
are not under t i m e  p re s su re ;  ERIP's r e s p o n s i b i l i t y  is 
j u s t  t o  move them one s t e p  forward. 

7P 

3 ,  DOD a l s o  has  a mixture  of h igh ly  competent t e c h n i c a l  
people  and a d m i n i s t r a t o r s ,  wh i l e  DOE is  p r i m a r i l y  
a d m i n i s t r a t i v e ,  The mix a l lows  DOD a wider scope 
of e f f o r t  and a b e t t e r  a p p r e c i a t i o n  of t h e  R&D process  
t h a n  is p o s s i b l e  a t  DOE, 
t e c h n i c a l  e v a l u a t o r s  who r e a l l y  know t h e i r  f i e l d s ,  

ERIP relies on o u t s i d e  

4 .  DOE w a s  set up t o  help i n d u s t r y ,  n o t  t o  have any in-house 
t e c h n i c a l  c a p a c i t y  of i ts own. 
by i n d u s t r y ,  which ca l l s  f a r  incrementa l  advances r a t h e r  
t han  f o r  innova t ions  t h a t  w i l l  invade t h e i r  markets.  ERTY 
funds  such " invas ionary  innovat ions."  

SO DOE'S work is determined 

5, Engdahl l i k e d  t h e  i d e a  of t h e  inven t ions  program because 
it is  a "compet i t ive  funding source." 
d o e s n ' t  a p p r e c i a t e  t h e  i d e a  being proposed - n o t  unusual  
i n  t h e  case of r e a l l y  innova t ive  i d e a s  -- n compet i t ive  
agency might .  Indeed,  t h e  f a c t  t h a t  t h e r e  is a compet i t ive  
funding source  f o r  t h e  same i d e a  should induce t h e  agency 
which doesn't understand t h e  innavati .on t o  " l i s t e n  
harder"  i n  o r d e r  n o t  t o  p a s s  up a good b e t ,  For example, 
Ches t e r  Carlson's i d e a  f o r  xerography w a s  r e j e c t e d  by 20 
companies who cou ldn ' t  o r  wouldn't  a p p r e c i a t e  it. 
Xerox Corpora t ion  had never  happened o r  f a i l e d ,  t h a t  would 
have ended t h e  matter. But it succeeded, which caused 
t h e s e  unapprec ia t ive  managers a good d e a l  of embarrassment. 
Now t hey  l i s t e n  ha rde r .  

I f  one agency 

If 

6 .  Competi t ive funding l ends  i t s e l f  t o  t h e  i n d i r e c t  "idea" 
approach and l e a d s  away from t h e  d i r e c t  "response t o  need" 
approach t o  innovat ion ,  Engdahl no t i ced  t h a t  t h e  conven- 
t i o n a l  ceramics process a c t u a l l y  weakened t h e  f i n a l  product  
when i t  opera ted  a t  h igh  temperature .  I n s t e a d  of j u s t  
working on t h i s  p a r t i c u l a r  problem, he  took t h e  approach 
of c r e a t i n g  a material t h a t  would s t r e n g t h e n  under stress. 
He d i d  no t  answer an  a r t i c u l a t e d  need ( a  nonweakening 
p rocess ) .  H e  pursued a technology idea ,  chemical vapor 
d e p o s i t i o n  of  s i l i c o n  ca rb ide ,  and came up wi th  a product  
s u p e r i o r  t o  expressed need (a p o t e n t i a l l y  radical new 
power p r o v i s i o n  system). I n  s h o r t ,  i t ' s  o f t e n  important  t o  
"outf lank" an  a r t i c u l a t e d  need wi th  a t o t a l l y  new approach. 
And because t h i s  approach may f i n d  RO suppor t  i n  t h e  p r i v a t e  
market and i t  i s  i n  suppor t  of t h e  n a t i o n a l  i n t e r e s t ,  i t  
should b e  supported by government. 
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D r .  George E. Fitterer (18) 
P.O.  Box 206 
Oalrimont, Pennsylvania 15139 

The C o r i t r ~ l  of t h e  ~Znalys is  of Low Carbon 
Aluminum Steels Using oxygen Sensors  and i ron-  
Alumintam A l l o y  

$99 000 

P r o j e c t  completed; f i n a l  r e p o r t  accepted 

A l b e r t  Shape r o 
Shapero-Ifuffman Associates  
2342  Dorset Road 
Columbus Ohio 4 3 2 2 1  



92 

THE ENERGY-RELATED INVENTIONS PROGRAM CASE 

Frogram P a r t i c i p a n t ' s  I. Background __cI__ _-- ---.-._.- 

The i n v e n t o r ,  D r .  F i t t e r e r ,  rece ived  a I3.S. i n  chemical engineer ing  

from Rose Poly technic  I n s t i t u t e  i n  Indiana  i n  192Li. 

a Research Fe l low i n  a United States Bureau of Mines p ro r j ec t  a t  Carnegie 

I n s t i t u t e  of Technology, from which h e  earned an M.S. degree i n  

m e t a l l u r g i c a l  engineer ing  i.n 1927  e H e  ob ta ined  hj.s Ph. D. i n  mcrtall.urgica1 

engineer ing  from t h e  U n i v e r s i t y  o f  P i t t s b u r g h  i n  1930. 

I n  1926 h e  became 

Upon r e c e i p t  of h i s  b a c c a l a u r e a t e ,  D r .  Fitt:e?:er worked as a 

m e t a l l u r g i s t  and meta l lographer  i n  i n d u s t r y  f o r  three y e a r s  t h e n  worked 

as a Research Fellow f o r  the U,S. Bureau of Mines u n t i l  o b t a i n i n g  h i s  

M.S. Continu-lng t o  work f o r  t h e  Bureau, he s u c c e s s i v e l y  served i n  more 

r e s p o n s i b l e  p o s i t i o n s ,  and when he  l e f t  t h e  Bureaii i n  1933 be w a s  head 

of the M e t a l l u ~ g y  Department. From 1933,  D r .  F i t t e r e r ' s  career has been 

p r i m a r i l y  academic though h e  has a l s o  been cont inuous ly  associaLed wl th  

i n d u s t r y  through c o n s u l t a t i o n  and through companies he  h a s  formed, 

Beginning w i t h  h i s  Ph.D. s t u d i e s ,  D r .  F i t t e r e r  has s p e n t  h i s  academic 

career a t  t h e  U n i v e r s i t y  of P i t t s b u r g h .  

company, Pi t terer  Pyrometer Company, Tnc., he served as l e c t u r e s  a t  tire 

u n i v e r s i t y .  S i n c e  1938 he  has  s u c c e s s i v e l y  been Chairman of t h e  

U n i v e r s i t y ' s  M e t a l l u r g i c a l  Engineer ing Department (J-4 years), Dean of 

the School of Engineer ing and Mines ( 1 2  years), and holder  of t h e  -first 

Dis t inguished  P r o f e s s o r s h i p  of M e t a l l u r g i c a l  Engineering (9 y e a r s ) ,  

w h i l e  s imul taneous ly  servkng as D i r e c t o r  of t h e  Center f o r  Study of 

Thermodynamic P r o p e r t i e s  of Materials f o r  e i g h t  y e a r s ,  

While p r e s i d e n t  of h i s  csm 

D P ,  F i t t e r e r ' s  academic output  h a s  included two books and some 100 

ar t ic les .  HE h a s  rece ived  many honors ,  inc luding  three honorary d o c t o r a t e s ,  

p ro fes s iona l  s o c i e t y  awards, U.S .  Navy c i t a t i o n s ,  and e l e c t i o n  t o  the 

p o s i t i o n  of Fellow by p r o f e s s i o n a l  s o c i e t i e s .  The inventor  has  a l s o  

served i n  many c a p a c i t i e s  f o r  t h e  United States:  as a U.S.  d e l e g a t e  

t o  v a r i o u s  United Nat ions  t e c h n i c a l  c o n E t ~ e n c e s ,  as DTrector of U.S. 

A I D  programs f o r  t he  development of u n i v e r s i t i e s  i n  Chi le ,  on the 

Nat iona l  Academy of Sc ience  NATO s c h o l a r s h i p  committee, and on the T d l f t e  

House C o m m i t t e e  on Engineering Education i n  L a t i n  America. 



Ilr. F i t r e r e r  i s  now 80 years o l d  and, as he puts i t ,  Inas ret-ired 

t h r e e  t i m e s  bu t  i s  s t i l l  working. Through Fitterer Engineering Associates 

he c o n s u l t s  t o  i n d u s t r y  and government and cont inues  t o  do r e sea rch  and 

devehopmeat, R e  i d e n t i f i e s  h h s e l f  as an app l i ed  s c i e n t i s t ,  

Dr, Pitterer has  about t en  p a t e n t s ,  b u t  t h i s  is  only  one measure 

of h i s  i n v e n t i o n  h i s t o r y .  I n  keeping wi th  h i s  acaderic career, h i s  

invent iveness”  includes such nonpatented r e s e a r c h  f i r s t s  as the deter- 3 3  

miasation of the equ i l ib r ium cons tan t  f o r  the reactton of silPcoia i n  

I”,cguid steel, the determina t ion  of the phase re1.airions i n  the system 

FeO-Si02, and t h e  relation of t h e  atomic s t r u c t u r e s  of m e t a l s  t o  their  

62n“,0p%5. 

Desc r ip t ion  of t h e  Technolo= 

a r e  ~itterer‘s inventi-on i s  c l a s s i f i e d  as an  i n d u s t r i a l  process .  

The purpose  of t h e  inven t ion  is  t o  provide better control of the 

product ion  of low-carhon aluminum-killed (LCAK) steel, which is  about 

29% o f  the. s t e e l  made i n  t h e  United States, To produce LCAM steel, a 

censiderabke amoznnt of t h e  oxygen introduced i n t o  t h e  l iqu id .  steel by 

t h e  basics oxygen fu rnace  is removed b e f o r e  t h e  steel s o l i d i f i e s .  Or le  

way of renioving t h e  oxygen i s  by t h e  use  af t h e  aluminum, w h i c h  bonds 

w i t h  the oxygen in t h e  m e l t .  

parts: 

i n  the deox ida t ion  process and (2) t he  use of oxygen probes (0 probes) 

invented and manufactured by Dr. F i t t e r e r  t o  monitor and t h u s  provide  

the b a s i s  f o r  b e t t e r  c o n t r o l  of t h e  deox ida t ion  process .  

Dr. Firterer’s inven t ion  c o n s i s t s  of two 

(1) rhe u s e  of iron-aluminum a l l o y s  i n  place of pure aluminum 

Iron-aluminum a l l o y  has a higher  d e n s i t y  than p u r r  aluminum, which 

causes i t  t o  s i n k  mare e f f e c t i v e l y  i n t o  the molten s tee l ,  r e s u l t i n g  i n  

more e f f i c i e n t  and r a p i d  deoxidatiora and avoid ing  the problems that occur 

wffh puce  aluminum, which remains on t h e  s u r f a c e  of t h e  m e l t  and combines 

w i t h  oxygen i n  t h e  a i r .  
m n i t o r i n g  nf  the oxygen conten% i n  the melt as compared t o  the presen t  

practice, w h i ~ h  depends on the v i s u a l  observatlonal judgments of the 

agera tors .  The perceived advantages of t h e  b v e n t i o n  are t h a t  i t  would 

lower the 1 . 0 s ~  of h igh-qual i ty  steel m e l t s  because of unacceptab le  amounts 

The use of t he  0 probe pernii ts  sys t ema t i c  
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of oxygen o r  aluminum and wou1.d lower t h e  ammint of aliiniinum used. 

J,ower wastage lesseir,s t h e  requirement f o r  a d d i t i o n a l  utcl ts and t h e i r  

a s s o c i a t e d  energy demands. 

t h e  arirount of a lminum used and saves energy s ince producing one pound 

of aluminum r e q n i r e s  3.5 times the energy r equ i r ed  t o  produce o m  pound 

of steel. At t h e  start of the p r o j e c t  t h e r e  w e r e  no iron-aluminum 

a l l o y s  being made i n  t h e  United States. Mow t h r e e  companies are making 

Lhetir from S C K ~ ~  aluminum, as i n  cans ,  e m .  

The use of f e r r o u s  aluminum a l l o y s  dec r rnses  

The ideas incorpora ted  i n  t h e  inven t ion  submit ted f o r  e v a l u a t i o n  

are the cu lmina t ion  of decades o f  r e sea rch  by t h e  inven to r  i n t o  t h e  

problems of deox ida t ion  of l i q u i d  steel and i n t o  thermodynamics gene ra l ly .  

'l'he inven to r  has  worked on deox ida t t sn  problems s i n c e  the 19203. The 

i d e a  of using aluminum alLoys i n s t e a d  o f  aluminum t o  " k i l l "  s t e p 1  has 

been arcpurld s i n c e  che 1930s. The 0 probe was developed by t h e  i swentor  

i n  1966, pateoted i n  1971, and conimereially produccrd and s o l d  sirice !;hat 

t i m e ,  (In f a c t ,  t h e  inven to r  has had t o  spend a g r e a t  dea l  of time and 

money defending hi-s p a t e n t  from many i n f r i n g e r s ,  one measure of its 

u t i l i L y . )  

i n v e n t o r ' s  work i n  the f i e l d .  

The invented process  w a s  a natural cu lmina t ion  of t h e  

S ince  Dr. Fi t le re r ' s  inven t ion  is r e a l l y  p a r t  of an ove ra l l  p r o -  

g r e s s i o n  towards g r e a t e r  sys t ema t i za t ion  and con t ro l  of t h e  deox ida t ion  

process i n  the making of LCAK s teel ,  he perceives "problems" as a series 

of developmental  ques t ions  t o  be addressed s c i e n t i f i c a l l y  r a t h e r  than 

as imposing b a r r i e r s .  One t e c h n i c a l  problem kie encountered was obta in-  

i n g  a good source of e l e c t r o l y t e  with a good par t ic le  s i z e .  A l o g i s t i c -  

cvclinical  problem was g e t t i n g  the proposed iron-aluminum a l l o y  and 

0 probe measurement t e s t e d  suf 1 i c i e n t l y  under ope ra t ing  cond i t ions .  

The inventor  comments t h a t  t h e  FRIP funding c a m e  at a good t i m e  

because h i s  company was exper ienc ing  cash F7 ow probl enis  bu t  that was 

n o t  so much an  inven t ion  problem as a p a r t i e u l a i  time-bound problern. 

'lhe most d i r e c t  p o t e n t i a l  a p p l i c a t i o n  of t h e  inven t ion  i s  thc irse 

o f  iron-aluminum a l l o y s  and systcmatic testlng f o r  oxygen con ten t  i n  

product ion o f  LCAK steel. The inven t ion  appears  t o  prornise s i g n i f i c a n t  

improvement i n  p r o d u c t i v i t y  by r e q u i r i n g  less t i m e ,  producing less 



95 



96 

CONTACT WITH THE ENERGY-RELATED INVENTIONS PRBG'RBM 

'The inven to r  f irst  heard about ERIP through an announcement of the 

program rece ived  by t h e  Un ive r s i ty  o f  P i t t s b u r g h .  Since Dr. Yicteres 

has  spen t  a good many of h i s  57 csrarking years on projects o r i g i n a t i n g  in 

govertiiiient ageneies  respond i ng t o  t h e  ERIP announcement w a s  n u t  s~me- 

t h i n g  very different from h i s  past practice, O n e  major factor a f f e c t i n g  

h i s  response  t o  ERLP W B S  t h a t  the inven to r  was sincerely i n t e r e s t d  i n  

doing sometking sbout t h e  energy problems from a p a t r i o t i c ,  v i e p s i n t ,  

Through h i s  a p p l i c a t i o n  t o  RRIP ,  Dr. Fitterer sought. f inancial  

inven t ion ,  and he expected 

th federal.. government 

expec ta t ions .  H e  d i d  not 

suppor t  t o  carry o u t  extensive t e s t i n g  of his 

noth ing  else from NBS. H i s  long e-xperi~azce w 

pro jec t s  made him thoroughly r e a l l l s t i c  i n  h i s  

r e c e i v e  any p a r t i c u l a r  services from NBS. 

The in~ento~' s o v e r a l l  assessment of the. NBS is  q u i t e  pos- i t iwe ,  

with highest  marks g iven  t o  personal c o n t a c t s  w i th  NBS and the tone  and 

wording of  NBS coiiuminieations. He f e l t  that the  Lechnical c s n t m t  and 

quality of the e~al~uatiion were good b u t  of no p a r t i c u l a r  va lue  tc) him. 

H i s  only c r i t i c i s m  had t o  do wi th  Che length  of t i m e  t o  complete t h e  

process ing  and the lack of feellhack on how t h e  evaluat  Lon w a s  progres- 

s i n g ,  which left him w i t h  a f e e l i n g  of great u n c e r t a i n t y .  H e  f e l t  that  

some of t h e  t i m e  problem w a s  due t o  t h e  f a c t  t h a t  h i s  w a s  one of the 

ear ly  inventions t o  go through the process .  

A s  with NBS, Dr. F i t t e r e r ' s  expec ta t ions  of DOE were very real is t ic ,  

~e expected direct funding and got it. He was pleasantly s u r p r i s e d  b y  

r e c e i v i n g  a call f rom t h e  themorouple  di.v-ision i n  DOE with an expression 

01 i n t e r e s t  i n  his work. 'Though h i s  overal l -  assessment  of DOE i s  pssi -  

t i v e ,  he f e l t  that the  e v a l u a t i o n  t i m e  was too long,  Also, as he pu t  

i t ,  ''1 vas a b i t  miffed by having my p r o j e c t  evaluated again."  



I_ P a r t i c i p a n t ' s  Assessment of the ERIP 

The inven to r  feels that the b e s t  t h i n g  abou$ ERLP has been t h e  

oppor tun i ty  t o  do something about the  energy problem. 

t o  do something for t h e  c o n s e w a t i o n  of energy and feel good t h a t  

I ' v e  a c t u a l l y  dome it." 

pe r sona l  g a i n  from h i s  s u c c e s s f u l  completion of h i s  ERIP p r o j e c t ,  b u t  

as a r e s u l t  of t h e  p r o j e c t  t h e r e  i s  an i n c r e a s i n g  use  of i r ~ ~ - a ~ ~ i n u i ~  

a l l o y s  I n  p l a c e  o f  aluminum i n  the  LCAK steel product ion  process. 

o b t a i n s  n8 t a n g i b l e  r e t u r n  from the use of al8oys; f u r t h e r ,  h i s  0 plfsbe 

i s  tied up i n  bankruptcy proceedings,  and line has a c t u a l l y  lost income 

from h i s  i nven t ion .  

"1 s t a r t e d  ou t  

The f a c t  is  tha t  Dr, Fitterer has r ece ived  no 

Me 

There were no impediments t o  p a r t i c i p a t i n g  i n  ERIP as far  as the 

i n v e n t o r  is concerned. 

and has submi t ted  a second energy-re la ted  inven t ion  t o  ERIP. 

He  h a s  s i n c e  recommended the program t o  o t h e r s  

I n  a r a t h e r  odd s i d e - e f f e c t  way, p a r t i c i p a t i o n  i n  EKIP i n d i r e c t l y  

Led t o  Dr, Fitterer 's  Loss uf  c o n t r o l  of h i s  company and its subsequent 

bankruptcy,  Once the project  began producing u s e f u l  resarkts, t h e  v e n t u r e  

cap i ta l  people  who had inves t ed  i n  t h e  company saw i t  as an oppor tun i ty  

t o  c a p i t a l i z e  on t h e i r  investment ,  They moved i n  t o  control  sf the com- 

pany and brought  In o u t s i d e  management w i t h  110 exper ience  i n  the f i e l d ,  

who i n s t i t u t e d  a selfies of sha rp  p r i c e  i n c r e a s e s  on t h e  0 probe, 

l e d  t o  l o s s  of sales and bankruptcy, 

This  

The i n v e n t o r ' s  p o s i t i v e  assessment  of the program as a whoBe i s  

most conv-lneingly demonstrated by h i s  recommendation of t h e  pr5gram t o  

others  and by h i s  own submission of a second inven t ion  f a r  ~ ~ ~ ~ u a ~ ~ o ~ ~  

The program s a t i s f i e d  h i s  main o b j e c t i v e  o f  doing something p e r s o n a l l y  

about t h e  coun t ry ' s  energy problems. In  a d d i t i o n ,  t h e  program provided 

t h e  inven to r  w i t h  a chance to test  his o r i g i n a l  c o n c e p t u a l i z a t i o n  and 

c a l c u l a t i o n s ,  something ve ry  s a t i s f y i n g  t o  him. "My l i f e  i n  app l i ed  

s c i e n c e  has  provided m e  w i t h  some o p p o r t u n i t i e s  f o r  sma l l .  t e c h n i c a l  and 

i n t e l l e c t u a l  victories,i' says Dr. Fitterer from h i s  p e r s p e c t i v e  of 88 years 

of l i f e  and 57 years as a p r o f e s s i o n a l ,  



OUTCOMES 

Current S t a t u s  of the Case 
__l_ll -..- -_____ ....... I-- 

The EKTP-supported pro jec t  has been completed, and the f b a l  r e p o r t  

was submit t ted on Se:ptember 14 1.978. As proposed t h e  i .nvmt ion  was 

o p e r a t i o n a l l y  t e s t e d  w3’.t.’iP t h e  coope ra t ion  of t h e  HcCloutk Steel  Compacy. 

The advar;,tage of us ing  i.ron-aluminum a l l o y s  i n  pl-ace of alwn:i.num 

was demonstrated o p e r a t i o n a l l y  and the p o s s i b i l i t y  of even more e f f e c t i v e  

a l l o y s  suggested. The use of the 0 probe i n  t h e  12cCIouth Stee l  Compa”.y 

t e s t s  provided e x c e l l e n t  in format ion ,  bu t  whether ir: could l e a d  to  more 

timely i n t e r v e n t i o n  i s  stil.1 depen.??ent upon f u r t h e r  developrncnts. 

probe does what it J.s supposed to do and provides  excellarit data lead ing  

t o  a clearel: unders tanding  of t h e  deoxidation process.  Whezi’ner t h e  

p m b e  could be used as p a r t  of a more sys t ema t i c  operational ConLro: 

process was s t i l l  i n  ques t ion  at t he  eratl of tile p r o j e c t .  

be ing  used e x t e n s i v e l y  i n  t h e  steel  inclustry bu t  otr1.y as an addeadurn t o  

t h e  observational process. 

The 

0 probes are 

D r .  F i t terer  i s  c u r r e n t l y  looking  i n t o  t h e  development of ierstrrirnents 

s imilar  t o  tho 0 probe f o r  u se  Iri t h e  copper m a u n E a c t r ~ i n g  process .  

A non techn ica l  problem is  holding up work i n  the 0 probe a rea .  

D r .  Fitteres’s company, which carried out  the p r o j e c t ,  w a s  taken over 

by t h e  v e n t u r e  c . a p i t a l i s t s  who had invest.ed i n  i t  aid bas since gone i n t o  

b a i ~ k r u p t c y .  ’l’hough D r .  Ficterer stsill holds  the patents on the  0 probe, 

a great deal. of ritoney owed him is t i e d  up i n  t h e  bankruptcy proceedings,  

and he m r i s t  w a i t  f o r  t h e i r  outcome, 

Tangib le  Outcomes 

Iron-aliminum a l l o y s  are b e i n g  used increasiirrgl.y ia t:he prsi‘iuction 

of TXAK s tee l .  For example., Raritan Steel.  Company i s  now usi.ng 45,000 

pounds of the a l l o y  monthly. Several min imi l l s  are us ing  the a l l o y s  

w i t h i n  and o u t s i d e  6he United States,  and some of t h e  !.argcr s tee l  

producers  are now experimenting w i t h  t h e  w e  of the a l l o y s .  
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INTEKVIEWEK COI-MENTS 

When asked t o  comment i n  g e n e r a l  on inven t ing ,  D r .  F'itteren turned 

t o  ths inkerviewer w i t h  a ques t ion ,  'When you s t u d i e d  engilneering, d i  

YOU have t o  t a k e  a course i n  'shop'  where you had t o  make things"!* 

Dr. Fitterer is a p a r t i c u l a r  kind of academic inven to r  and appLied 

scientist, much more r e p r e s e n t a t i v e  of pre-World War 11 engineering 

educa t ion ,  t h a t  i s  almost  completely gone today - t h e  conscious in t eg ra -  

t i o n  of the a b s t r a c t i o n s  of s c i e n c e  and t h e  pragmatics  of a p p l i c a t i o n .  

During t h e  i n t e r v i e w  t h e  inven to r  desc r ibed  a g r e a t  many of h i s  pe r sona l  

exper iences  with both  r e s e a r c h  and a p p l i c a t i o n s  that c o n s t a n t l y  Ped from 

one %cp t h e  o t h e r .  Fu r the r ,  he expressed the s t r o n g  opin ion  t h a t  his 

early undergraduate  exper iences  w i t h  s p e c i f y i n g ,  des igning ,  making, and 

assembl :[.rig mechanisms was e s s e n t i a l  t o  h i s  a b i l i t y  t o  invent.. 

This  particular case a l s o  i l l u s t r a t e s  the powerful appea l  of 

n a t i o n a l  need - p a t r i o t i s m  - t o  some inven to r s .  It seems almost  

a n a c h r o n i s t i c  t o  s ta te  what might have been obvious a t  one tLme?, t h a t  

there are many t a l e n t e d  people  who w i l l  respond to  a di rec t .  and c r e d i b l e  

appeal. f o r  help with n a t i o n a l  problems. 

The inven to r  i n  t h i s  case a l s o  r e p r e s e n t s  what mFght be  called a 

 sophisticated'^ respondent  to government programs. H e  has had a l i f e -  

t i m e  of exper ience  i n  d e a l i n g  w i t h  the government, and whi l e  expressing 

some criticism of t h e  t i m e  it took  far the e v a h a t i o n  p rocess  t o  be  

completed,  he expressed understanding of t h e  problems of a new program 

t h a t  Ls j u s t  s t a r t i n g  up, 

exper ience  w i t h  government of an  a p p l i c a n t  so t h a t  tii b i t  more orientation 

can  be provided t o  t h e  t y r o .  

It might be  u s e f u l  to determine  che rel.ative 

T h i s  case i l l u s t r a t e s  one of the problems in g e t t i n g  new technology 

adopted by indus t ry .  The small steel. companies, the so-called "rnininaiPls ,"  

have aLready adopted the  u s e  of f e r r o u s  aluminum a l l o y s ,  but t h e  b i g  

companies are on ly  beginning to experiment w i th  them, Th i s  has: beerr 
t y p i c a l  o f  the steel i n d u s t r y  i n  r e c e n t  years. Minimi l l s  are p r o f t r a b l e  

arid innova t ive  and have been a l l  through t h e  past: f e w  years .  

hand, one of t h e  b i g  companies moved i n  and i n f r i n g e d  Dr. Fit terex 's  

Ora tho: other 
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patcnted 0 probe ,  and he had t o  e n t e r  i n t u  l i t i g a t i o n ,  which he 

eventua l ly  won. 

ime h i s  instrument, 

Hiic t h e  b i g  company s u b s q u e n t l y  l ss i ied orders  n o t  t o  
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........... Prr9gram P a r t i c i p a n t ' s  Backgroim@ __ ....... -.- 

Joe W i l l i s  Fowle r  has a B . B ,  i n  mechanical engineer ing  fr0.m Tulane 

U n i v e r s i t y .  

M r .  Fowler  c o n s i d e r s  hiinself a n  eutrepreneur .  H e  was founder and 

owner of a l i g h t i n g  sales agency, d i - r e c t o r  of neuchandk ing  f o r  a 1 i g h t i . q  

f i r m ,  and founder and o v w r  of a s u c c e s s f u l  mzrketi!-tg organizatlon f o r  

a sma3.l. manufacturing f a c i l i t y .  H e  has  di.i:ected marketing progra-ms f o r  

GTE Sylvania  Xntloo:~ Light ing .  In 1.975, lie d e m l o p e d ,  invented and 

produced energy-re la ted  farmlng equipiiienL. I:e c u r r e n t l y  acts as a n  a g e n t  

f o r  cornpanies which produce h e a t  punips, water h e a t e r s ,  and v e n t  d a a p e r s  . 
This  inven1:ion is tire only  i i ivent ion submit ted t o  NBS by M.;. Fowler. 

However, he h a s  developed s i x  o t h e r  invent ions ,  i nc lud ing  two ( " F l i p  Flop" 

and. "NR Power System") 97hj.c.h were dcvelclped i.n. concerir w i t h  hi.s c u r i n g  

bairn as a ids  t o  reducing  e l e c t r i c a l  eonsumpti on assocrkated ~ j - t h  t h e  h e a t i n g  

p l a n t s  i n  these barns. As i n  t h e  case of the b u l k  cure Irobacco ba.rn, 

n e i t h e r  of t h e s e  i.nventions ever achieved t r u e  xiarkel-, p e n e t r a t i o n .  

De s c r i p t  i o n  of tl9e ......... - .......... 

T h e  i nven t ion  i s  a tobecco ci.iring barn.  :IC i s  a " t r a i l e r - l i k e "  

s t r u c t u r e  f i t t e d  w i t h  a r o o f t o p  s o l a r  col.lector; t h c r c  is i n s u l a t i o n  on 

a1.1. e x t e r n a l  walls and f l . ~ ~ o r  and a recoupera tor .  Air from t h e  so1.a-r 

c o l l e c t o r  and  tobacco chamber i s  Pleated and forced under the d r y i n g  

chariiber. It then  passes up through the tobacco and i s  d ischzrged  o r  

r e c i r c u l a t e d  through t h e  system. 

Fovl.er i s  familiar wi.t-11. North Carol ina  and tobacco fa.riilliig= He 

r e a l i z e d  tha t  the area most in need sf i . m p r o v e m e n t  i n  the iobacco 

i n d u s t r y  involves  t h e  use o.E e x c e s s i v e  TAP o r  n a t u r a l  gas i.n h e a t h s  

(dryi-ngj t h e  t:obacco. IIe decided t o  address  t h i s  need with his bulk  

c u r e  tobacco b a m .  





CONTACT WITH TK' ENERGY-RELATED INVENTIONS PROGRAM 

Experience w i t h  t h e  N E  ... 

I n  197.5, J.  W. Fowler q u i t  h i s  j o b  as market ing 'rmanager f a r  a l o c a l  

firm i n  o r d e r  t o  develop, b u i l d ,  and se1.l h i s  e n e r g y - e f f i c i e n t  bu lk  

c u r i n g  barn.  By 1976, Fowler had 20 u n i t s  i n  o p e r a t i o n  and w a s  a t t rac t -  

i n g  t h e  a t t e n t i o n  of a g r i c u l t u r a l  engineers  i n  t h e  Ontar io  M i n i s t r y  of 

A g s i c u l t u r e  and Food and M i n i s t r y  of Energy. A t  il:s peak, h i s  fir191, 

C a r o l i n a  Tnerna l ,  employed 25 persons.  A t  p r e s e n t ,  he  i s  the o n l y  

employee. 

Joe Willis Fowl-e+ read  about  t h e  ERIP  i n  a magazine and submit ted 

h i s  inventi-on f o r  eva lua t ion .  H i s  submission was made both  t o  o b t a i n  

extra funds and t o  a t t a i n  some c r e d i b i l i t y  among h i s  t a r g e t  audience 

wi th  h i s  product .  Fowler a l r e a d y  had over  50 uni- ts  t h a t  had been i n  

o p e r a t i o n  f o r  one y e a r ,  bu t  he  r e q u i r e d  t h e  c r e d i b i l i t y  t h a t  the EK'W 

could provide  t o  market h i s  invent fon  f u r t h e r .  

H i s  e x p e c t a t i o n s  of N B S  were r e a l i s t i c ,  and t h e  e v a l u a t i o n  d id  

provide h i s  thermal  barn  p r o j e c t  w i t h  t h e  credibi.1-ity h e  sought .  It 

a l s o  gave him t h e  added i n c e n t i v e  t o  cont inue  marketing t h e  inven t ion .  

H i s  exper iences  w i t h  NBS were g e n e r a l l y  good, a l though he f e l t  t h a t  

t h e  t i m e  r e q u i r e d  for e v a l u a t i o n  ( e i g h t  months) w a s  excess ive .  k k  d i d ,  

however, ra te  t h e  t e c h n i c a l  c o n t e n t ,  p e r s o n a l  c o n t a c t ,  and h e l p f u l n e s s  

of the  e v a l u a t i o n  v e r y  h igh  I Furtlier-more, w h i l e  no t  r e q u i r i n g  t e c h n i c a l  

a s s i s t a n c e ,  M r .  Fowler d i d  f e e l  that. t h e  NBS e v a l u a t i o n  forewarned him 

of t h e  LP gas  i n d u s t r y ' s  r e l u c t a n c e  to a c c e p t  t h i s  invent ion .  

Fowler 's  e x p e c t a t i o n s  of DOE were real is t ic  i n  t h e  s e n s e  t h a t  h e  

hoped DOE would provide him w i t h  s u f f i c i e n t  funds t o  cont inue  t o  mrket 

h i s  invent ion .  It should b e  noted that Mr. Fowler had i n v e s t e d  $200,000 

o f  h i s  own money and f i v e  y e a r s  of t i m e  i n  t h e  development of h i s  inven- 

t i o n .  Consequently, Fowler wanted funding t o  opt:ixnize t h e  system des ign ,  

f i e l d - t e s t  the  system, and educa te  p r o s p e c t i v e  buyers.  Fowler had 
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i d e n t i f i e d  u n i v e r s i t y  r e s e a r c h  s t a t i o n s  and u n i v e r s i t y  personnel  who w e r e  

w i l l i n g  to assist him in e v a l u a t i n g  t h e  p r o j e c t .  H i s  t o t a l  g r a n t  r eques t  

of $ l l O , ( a O Q  w a s  submi t ted  t o  DOE by November 2 l s t  -- 1 7  days a f t e r  he w a s  

asked by t h e  Inven t ions  Support  s t a f f  t o  o u t l i n e  the  a s s i s t a n c e  he 

needed a 

DOE awarded a g r a n t  of $54,980 i n  June of t h e  fo l lowing  yea r  t o  

o p e r a t e  a demonst ra t ion  p r o j e c t  w i th  four  barns  e 

'The only change i n  M r .  Fowler 's  i n v e n t i o n  occurred  as a r e s u l t  of 

Department of T r a n s p o r t a t i o n ' s  (DOT) r e sc ind ing  a previous  o r d e r  concerning 

t r a c t o r - t r a i l e r  b rak ing  systems. O r i g i n a l l y ,  Mr. Fowler w a s  a b l e  t o  

o b t a i n  inexpens ive  mobile t ra l lers  which were o b s o l e t e  due t o  l a c k  of 

computerized b rak ing  s y s t e m .  A f t e r  DOT r e sc inded  t h e i r  act ion,  M r .  Fowler 

could no longer  purchase  trailers as inexpens ive ly  as be fo re .  

Delays i n  funding occurred  due t o  t h e  lengthy  DOE funding process  

(over which t h e  Inven t ions  Support  s t a f f  have no c o n t r o l ) .  

g e n e r a l  assessment  of DOE i s  favorable .  Be expressed  h i s  a p p r e c i a t i o n  

for t h e  h e l p  and a s s i s t a n c e  provided by h i s  coord ina to r  (D. Mello) .  

Fowler 's  

P a r t i c i p a n t ' s  Assessment of t h e  E R I P  

The b e s t  t h i n g  about  t h e  ERIP  w a s  t h e  $55,000 g r a n t .  

The g r e a t e s t  impediment involved de lays  i n  r e c e i v i n g  t h e  money and 

t h e  f a c t  t h a t  n o t  enough money w a s  given t o  a l low market p e n e t r a t i o n .  

S i n c e  the p r o j e c t  w a s  funded i n  t h r e e  s t e p s ,  Fowler had t o  w a i t  numerous 

months for t h e  f i n a l  r e p o r t  t o  b e  accepted  and t h e  f i n a l  payment t o  be 

made ,* 

Fowler s ays  t h a t  he l i k e d  t h e  ERIP s i n c e  i t  provided h i m  t h e  

necessary  money t o  con t inue  h i s  market ing e f f o r t s .  
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Currcni. S t a t u s  of t h e  Case 

During t h e  EKIP cnntracl, i l i a  invcnl inn  move? f r o m  l i m i t e d  product ion 

and marketing t o  t h e  d i ~ c o n t i n u a t i o ~ l  s t a g ? .  FOTJI--P had rpachci! f u 3  I 

product ion  and markptiiig by the tirrie hn vas i lo i i f i c r !  of ?hc f a v o r a b l e  YBS 

e v a l u a t i o n .  The DOE g t an t  awn r-d kept  Ca c o l i ~ ~ d  Thnziudl financtally s o l v e n t  ~ 

w1iii.h would  no t  have h s p p e i i d  were i t  n o t  l u r  t h e  g r a n t  awaid .  

A s e n i o r  ovaluat o r  c a l l e d  k'owl-: s submi-ssion "one o f  (_he b e s t ' '  

i l lvent ions ev9.luated a5 of t %at t i w  . An ii idcpendtni e v a l u a t o r  (Dr G .  1 ) .  

Chris tenbury)  evdi iaf  ~d h o w l e r ' s  Sarlls l a r i n g  the 1 9 7 7  and 1978  seasons.  

DOE awarded Fowler $54,980 i n  Juuc? of 1 9 7 8  t o  operate 3 demonstrat ion 

p r o j e c t  i n  mhich he ~7as t o  mnufac:ure f o u r  bailns? i n c ; t a l l  the% a t  

s e l e c t e d  s i t e s ,  moilit-or t h e i r  perfoinlance, an: a s s .  ? l e  o p e r a t i n g  data. 

A l l  baras were i o  be iitoniiored by ihe  U.S. D e p a i i i w n t  oLr A g ~ i c u l i u r e  and 

the  U n i v e r s i t y  of North Caro l ina .  Tn conjuac t ion  $7; t h  1 h i s  p f f o r i - ,  

Mr. bowler obtairied a barA l i n e  o f  c r e d i r  o f  $360,000 tiiiough SBA. H e  has 

been i i nsbccess f  u l  i n  oh i a l n i n g  funding throlizh DOE'S Appropi i a t e  lechnology 

program and alsc  thanugh the  Stake of NozLlz Carolina's Eiiei-gy O f f i c e .  

A t  present: i h r  illxienlor lirq b ~ m  forced  t o  d i s c o n t i n u e  all. markelirag 

e f f o r t s .  While he s t i l l  has  a n  i n k e r e s t  i n  t h e  bulk  c u r e  tobacco ba rn ,  

he f e e l s  that he has been forced  o u t  o f  the  ma7-knt due  t o  Idlse claims 

from compet i to i s ,  t h c  LT' gas  lobby,  and a t rend  a g a i n s t  conserva t ion  

of enpz gy . 
Current]  y , k'owl-er 5s t Lying t o  s e l l  hi  s basi ,less, i n c l u d i  ng re la ted  

land  and equipment, t o  r e p l a c e  t h e  $200,000 deplc:_ion ~ L J  h i s  savii igs 

i n c u r r e d  because of  t h e  inveRtion.  

FowLei has no plarLs t o  contSnue develcpment of  the tobacco bz rn ,  

a l though tie is s t i l l  i t l i e r e sLed  in i'rie concep~. He Ieelc- that t h e  LP 

gas companies have had an adverse  impart  on h i s  i n v e n t i o n  in North Caro l ina .  

S ince  they c o n ~ r o l  b o i h  t h e  sale aT ~ Z F  and tile sale of  cheap b a r n s ,  he 

views thc  m d ~ k e t  as d i f f i c u l t ,  i: iiot imponsiblr, t o  p w e t r a r e  giver? t h e  

s t a t u s  of h i s  fiinancrr,. 



Fowler succeeded i n  o b t a i n i n g  Zest results on the four  barns F u i l f  

The business  d i d  continine d u r i n g  the year in which uncles- t h e  contract. 

grant monies w e r e  administered. Ms Fowler readily admi r:s that h i s  

bus iness  would have f a i l e d  sooner than it d i d  were i t  ilot for  t h e  g r a n t  

award .I 

In  tan.gib3.e 1.1 -..I.. -I. Outcomes 

Fowler learned that energy conservation was not as c r i t i c a l  a 

na t iona l  concern at; he p r e t - i ~ u s l y  bel ieved,  It should be nut.ec1 t h a t  

Mr, 

embargo and high energy p r i c e s  b u t  be fo re  t h e  next s h a r p  increase 

in 1979. Consequently, h i s  t a r g e t  audience had  become accl5mate:d to 

reasonably s t a b k c  p r i c e s  i n  the 1975-78 tine frame. >I re  Fowler l~elleves 

t h a t  had h i s  inven:-Ian been in t roduced  a few y e a r s  earlier OK later,  

i t s  lPkePihood of RIKCESS w ~ u l d  have been much h i  gtier* 

he discovert? 

PowPer's in3Pention came i n t o  b e i n g  well a f t e r  t h e  i n i t i a l  1973 si1 

More i m p m - t m t ,  

t h a t  an energy-re la ted  invention a m E d  n o t  be marketed 



108 

INTERVIEWER COMMENTS 

Joe Willis Fowler r e p r e s e n t s  a d i f f i c u l t  case s tudy  i n  detcrrnining 

the e f f e c t  of t h e  ERPP. Fowler w a s  more advanced i n  terms of product  

development and market ing s t r a t e g y  t h a n  e i t h e r  Ragby o r  J a b l i n .  Be had 

generated enough academic i n t e r e s t  t h a t  hZs barns  were r e c e i v i n g  

independent e v a l u a t i o n s  a t  t h e  same tiine as t h e  NBS e v a l u a t i o n .  

Several f a c t o r s  eomliined to b r i n g  t h e  i n v e n t i o n  market ing effort' 

t o  a h a l t ,  t h e s e  be ing  t h e  s t r e n g t h  of  t h e  LP gas b u s i n e s s ,  t h e  t r a d i -  

t i o n a l  a t t i t u d e s  of the p o t e n t i a l  buyers ,  t h e  t r u n c a t i o n  of t h e  o r i g i n a l  

p r o p o s a l  to the $55,000 f i g u r e ,  and l a c k  of endorsement by t h e  ag r l cu l -  

t u r a l  and academic community. 

The LP gas  bus iness  i s  s t r o n g l y  entrenched i n  North Caro l ina  (and 

elsewhere)  and cannot be  underest imated i n  terms o f  p r o t e c t i n g  i t s  

e s t a b l i s h e d  customers from n e w  i d e a s  which w i l l  Lake away from i t s  

prof  i t s .  

by t h e  LP  b u s i n e s s  and unsupported c la ims  by i t s  sellers.  

Fowler experienced r ea l  p r o t l e ~ n s  from "di sinformatiam" provided 

The l a c k  of a n  e s t a b l i s h e d  s t a n d a r d  by which t o  e v a l u a t e  Fowler 's  

claims a l s o  played a r o l e  i n  Fowler 's  f a i l u r e  t n  achieve  success .  

Fowler w a s  unable  t o  achieve  r e a l  c r e d i b i l i t y  o r  suppor t  among academics 

due t o  t h e  ongaing s t a n d a r d s  study. 

The Farmers who were t o  buy Fowler's product are noted f o r  t h e i r  

t r a d i t i o n a l  a t t i t u d e s  and b e l i e f s .  Fowler knew t h e  market was d i f f i c u l t  

and had budgeted money t o  educa te  t h i s  audience.  

p r o j e c t  g r a n t  e l i m i n a t e d  this funding and correspondingly h u r t  h i s  

chances for success. 

'lhe r e d u c t i o n  of t h e  

In view of  t h e  market p e n e t r a t i o n  problems, i t  seems t h a t  t h e  

g r a n t  should have been larger t o  cover  a11 the i n v e n t o r ' s  o r i g i n a l  a i rs ,  
s i n c e  t h a t  r e q u e s t  was reasonable .  The o n e t i m e  funding a s p e c t  of t h e  

program d i d  not h e l p  Fowler e i t h e r ,  s i n c e  the nmrket he was a t t e m p t i n g  

t o  e n t e r  w a s  e s t a b l i s h e d ,  knew about and e ~ e n  l i c e n s e d  t h e  i n v e n t i o n ,  

warned i t s  customers about  Fowler, and vas i n  the bus iness  of s e l l i n g  

energy -- n o t  conssrv ing  energy. Given t h e  background informat ion  on 

Fowler's invention, the in te rv iewer  had expected t o  f i n d  a c y n i c a l  



~ ~ ~ S Q I I ,  f r u s t r a t e d  by the  disappointments  and a n x i e t i e s  of h i s  e f f o r t s ,  

Nothing could have been f u r t h e r  from t h e  t r u t h .  r/Jh.~le Mr. Fowler d i d  make 

comments high1 iglrating h i s  d i f f i c u l t i e s  with t h e  LP gas d i s t r i b u t o r s  and 

the academic c o m u i ~ i t y ,  t h e  i n t e r v i e w e r  came away f r o m  the  v i s i t  wi th  

tbgc imp~ession t h a t  ~ r .  P O W I ~ ~  is B s t r o n g - w i i i e a  x~kqtl who strove t o  

S r i n g  his irnvention t o  f r u i t i o n  but who, u l t i m a t e l y ,  was forced by 

ffnaneial. circumstances t o  t e rmina te  h i s  market p e n e t r a t i o n  e f f o r t s .  

i n  fact, c i t e s  h i s  EaJkurc or inability t o  do a complete marke t  study 
and avtkluation a6 a c o n t r i b u t i n g  f a c t o r  t o  t h e  3.nvention's marketing 

woes, T n  addft-bon, M x .  Fowler became very disilkusloned w i t l a  the p a t e n t  

Mep 

System dH 23 resul t  of SeVeral %a8625 Of C%eaK h f ~ i n g ~ ~ ~ l l t  WhiClh be i l l t imai ted  

to thlts  ltrntervlewer. These Inf r ingements ,  accord ing  t o  M r .  Fowler,  per- 

t a ined  t5 t h i s  cur ing  barn and o t h e r  hvr?nt i lans  that h e  had devsr l~ped 

previously. 

While  one a lso  may cons ider  him a cynic  i n  view of h i s  c o m m t s  

concesning the p a t e n t  system i n  general. and h i s  a t t i t u d e  towards the LP 

gas fradustry and t h e  academic cornunity i n  p a r t i c u l a r ,  the evidence be 

presented and h i s  otherwise p o s i t i v e  a t t i t u d e  i n d i c a t e  o therwise .  

E s s e n ~ i n l l g ,  Mr. Fowler developed the  r i g h t  Ldea b u t  a t  the wrong place 

and time and under unfavorable  circumstances. 

Pol i cy  and operational issues are d i f f i c u l t  t o  assess i n  the case of 

Fowler.  OperationaI%y, F wler experienced no pkoblenis i n  receiving an 

NE$ ~ e ~ ~ r ; ~ n e n d a t i o n ,  f%fs h ~ e n t i o n  was one of t h e  q ~ i c k e s t  to be eva lua ted  

and reconnacnded, DUE a lso moved extremely r ap fd ly  in see ing  to it that 

~ ~ ~ i e r  rt;..ceivea funding. 

T h e  dec i s ion  to fund fou r  demonstration barns for  Fowler nnlght 

riot have been t h e  best  way of d i s p e n s f ~ ~ g  the  grant,  however. In view of 

the fact that the LP gas i n d u s t r y  i s  such a strong force in Nostla Carolina, 

Ct seem t h a t  a wiser G Q U ~ S ~  of a c t i o n  would have been to h i r e  a 

coasultant from the LP gas i d u s t r y  t o  e v a l u a t e  and test t he  i ; . a v s ~ i t i ~ n  

(as i n  the case of Bagby). 
~"ol- icy recommendations which can be drawn F r o m  t h i s  case m e  t ~ ~ f o l d .  

F i r s t ,  i? appears t h a t ,  contrary t~ t h e  program personnel  comments t h a t  

each i n v e n t o r ' s  case i s  unique,  Fowler 's  and BagIiy's case's are s imi la r .  
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Both faced a marketing cliallenge f r o m  an e s t a b l i s h e d  competi tor  e 

Bzgby involved the competition I n  the evaluation of h i s  product .  Despi te  

an initial antagonism, they found the  product  was a good one and a s s i s t e d  

i n  marketing by see ing  t h a t  the  favorable r e s u l t s  were publ i shed .  Given 

the S I I C C ~ S S  of this approach with  Bagby, Fowler should ha7m been d i r e c t e d  

a long  the same path .  

A second p o l i c y  recomaendation involves the one-time fuiiding ru le .  

It is the opinion Q E  the intervieyqes that  t h i s  a t t i t u d e  h u r t  FowIer's 

chances of success .  The DOE grant only kept Fowler's hopes going f u r  

m e  more year wi-thout achievi-ng any real success i n  prevent ing  the 

inevitable. If t he  grant had been more s u b s t a n t i a l  and had been d i s -  

tr ib,i ted over a longer per iod  of time, i t  is conceivable t h a t  the proililct 

would have event t ia l ly  obta ined  a greater accepLance among farmers. 
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THE ENERGY-RELATED IWENT%I?NS PROGRAM CASE 

I Program P & r t i c i p a n t ' s  Background 

Tan 1978, Mr. Oscar Weingast, of S t r u c t u r a l  Composite I n d u s t r i e s ,  

Lnc. (SCP) submitted a. p roposa l  e n t i t l e d  "Light Veight Composite 

Trailer Tubes" at t h e  r e q u e s t  of the  f i r m ' s  president, D r .  Robert Gordon. 

D r .  Gordon t o l d  the interv-lewer that he was the inven to r  o f  t h i s  product 

b u t  lliat he ass igned  Fa. Weingart t h e  task of p roposa l  preparation and 

planned t u  u s e  h i s  s e ~ ~ I c e 5  i n  performing the c o n t r a c t  work i f  i t  were 
fundeal.. 

Unfor tu i ia te ly ,  the time d e l a y  between the o r i g i n a l  submission and 

final funding by DOE n e c e s s i t a t e d  t r a n s f e r r i n g  MP". Weingart t o  another  

p r o j e c t .  We has s i n c e  l e f t  the company, b u t  the r e l a t i o n s h i p  between 

Mr. Weingart and S t r u c t u r a l  Composite I n d u s t r i e s  remains amicable.  

Dr. Gordon and h i s  p a r t n e r  purchased the f i r m  from a l a r g e r  

c o r p o r a t i o n  i n  1977". They manufacture:  

1. a number o f  commercial p r e s s u r e  v e s s e l s  ( i nc lud ing  
f i r eman ' s  s e l f - c~n ta i t i ed  b r e a t h i n g  c y l i n d e r s  and 
commercial. aircraft escape s l i d e  inflation vessels), 

2 ,  energy and t r a n s p o r t a t i o n  5truc.tures ( inc lud ing  
l a r g e  spars/bladea f o r  wind energy systems and 
s p e c i a l t y  l a r g e - s i z e  s t r u c t u r e s ) ,  and 

3 .  ae rospace  p roduc t s  ( inc lud ing  filament-wound p r e s s u r e  
v e s s e l s  t o  m i l i t a r y  s p e c i f i c a t i o n  and crysgeisic system 
thermal i s o l a t o r s  and suppar t  struct.ures). 

The f : i r m  is  i n  the size ca tegory  s f  "21---loO employees." 

founding i n  1971, t h e  company has Fad on1.y t h i s  government grant. 
Since i ts  

Dr. Gordon, a PR.D. i n  nuclear eng inee r ing ,  c l a s s i f i e s  himself as 

a composite s t r u c t u r e s  engineer  involved i n  r e s e a r c h  and development: as 

w e l l  as product ion  and manufacturing engineering. As president of the 

company, he i s  a l s o  concerned with management. H e  has obta ined  five 

p a t e n t s ,  has ~ W Q  patents in p r e p a r a t i o n ,  and has appl.i.ed far one other.  



D e s c r i p t i o n  of t h e  Technology 

The i d e a  f o r  t h e  tubes  p r o j e c t  came from a bra ins tormtng  session 

l e d  by 3r. Gordon. 

the t e a m  came to the conclus ion  t h a t  t h e  ccrrnpany had been o p p o r t u n i s t i c  

up t o  t h a t  p o i n t .  They decided t h a t  t h e  compa~~y should  be i n  t h e  t r ans -  

p o r t a t i o n  bus iness  - t r a n s p o r t i n g  gases and o t h e r  l i gh twe igh t  materials. 

P rev ious ly ,  SCI had been producing smal l - s ized  c o n t a i n e r s  (such as; the 

f i r eman ' s  b r e a t h i n g  cy%Fnder).  

Ln answering t h e  q u e s t i o n  "What business are we in?"  

Dr. Gordon suggested t h a t  t hey  move toward producing a l a r g e  

The i d e a  o€ t ra i ler  tubes  n a t u r a l l y  suggested i t se l f .  
Cur ren t ly ,  hazardous materials such as compressed gases  are 

c y l i n d e r .  

t r a n s p o r t e d  i n  Parge c y l i n d e r s  (22 inches  i n  diameter  and 34 f e e t  4 i nches  

l o n g ) .  

t r a n s p o r t e d  may be =tal c y l i n d e r .  According t o  Dr, Gordon: "You 

are t r a n s p o r t i n g  steel back and f o r t h  [across the c~untry].~' 

A s  8 r e s u l t ,  as much as 96 pe rcen t  o r  more of the weight being 

SCI decided t o  develop a filament-overwrapped composite c y l i n d e r  

which would be  l i g h t e r  weight ,  s a f e r ,  and c l e a n e r  (less subject  t o  

c o r r o s i ~ n ) .  

vers ion  of t h e i r  c u r r e n t  product  a v a i l a b l e  f a n  t r a n s p o r t i n g  gases  across 

country. 

I n  other  words, they  planned to make a larger modified 

Company personnel. spen t  s i x  months and approxi  t e l y  Sl5,OoO t o  

$20,000 r e s e a r c h h g  t h e  l i t e r a t u r e  on t h e  technology and doing s t u d i e s .  

They concluded t h a t  t h e  development cost: w a s  too  much f a r  t h e  co 

t o  bear  a lone .  Further9 t hey  could o b t a i n  no ev idence  about  t h e  compati- 

b i l i t y  of aluminum (around which t h e  f i l amen t  would be wrapped) w i t h  

compressed n a t u r a l  gas and hydrogen. 

Another unanswered q u e s t i o n  w a s  whether such a huge tube  could be 

p h y s i c a l l y  c losed  a t  t h e  end. Could i t  be spun c losed?  F i n a l l y ,  t h e  

new product  would b e  more expensive t h a n  t h e  tubes now i n  use. It would 

be  made from tub ing  r a t h e r  t han  f l a t  p l a t e .  

by t h e  SCI filament-overwrapped composite tube t o  o f f s e t  the h igher  

cos t?  

Would enough weight be saved 
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The researchers de termi i led ,  w? t h  the help  of their pa t en t  attorney,, 

t h a t  it was n n t  poss ib l e  t o  p a t e n t  t h c  product .  Simply making things 

larger- generally does not q u a l i f y  f o i  a patent .  HBWCVP-8, i-he machine 

used t o  make the  product: can be,  and i s ,  pa ten ted .  



CONTACT WITH THE ENERGY-RELATBD INVENTIONS E'ROG 

Experience wi th  the MBS 

De-, Gordon believed that  the NBS would support: h i s  development 

e f f o r t  financially, 

p o t e n t i a l  of the product after reviewing t h e  proposal :  

The NBS asked several ques t ions  about the marketing 

HOW d i d  SC4 determine  the number of tubes  that could be s o l d ?  

@ How d i d  SCZ obtain t h e  going p r i c e  o f  t h e  steel  c y l i n d e r s  
cllrrently in use? 

Had t h e  company leaked a t  the fo re ign  market? 

MBS personnel  o f fe red  no advice, nor d id  the invention claange dur ing  

the eva lua t ion .  

The greatest benefit obta ined  from the NBS t e c h n i c a l  evaluation 

process was the  a u t h o r i t y  t o  proceed with the  grant process. 

greatest drawback w a s  the time per iod  involved (four  to s i x  months). 

The 

Dr. Csrdon has submi t ted  t w o  other i nven t ions  t o  the  NBS since 

1.975. 

1. A project to b u i l d  w i n d m i l l  blades, Idhen the company 
received a NASA grant t o  proceed, the request: f u r  DOE 
funds was withdram, 

2 ,  Machinery to make Large composite s t r u c t u r e s .  The 
company withdrew this project :  when t h e  E)OE g r a n t  for 
the development of trail.er tubes  came through. 

Idx Gordon w i l l  def i t i l t e ly  submit f u t u r e  energy-rehated i n v e n t i o n s  

to the NBS. 1x1 t h e  past,  he has gone to NASA, Boeing, and other" 

o r g a n i z a t i o n s  because their response time 'has been r a p i d .  Also,  p ~ l o r  

ts the  trailer tube  proposa l ,  Dr. Gordon w a s  under the impression that  

t h e  %RIP was for "cutti..ng edge" research for a n  ind iv idua l  iiiventsr who 

needed $25,000 or less. Dr, Gordon noted that  "we have many ideas khat 

are  energy-re la ted  and t h a t  [ the WI&] would be a good p r o g ; ~ ' i l ~ ~ ) . ~ ~  

D r ,  Gordon has mentioned t h e  program t o  several o thers .  H e  wiPi 

csntirnue t o  recommend i t : eo those inventors who do n o t  r e q u i r e  a quick 

proposal  response. 



116 

D r .  G O K ~ O ~  was sat isf ied v i th  Li t e  NBS Cechnical e v a l u a t i o n .  H i s  

responses t o  spcrii ic.  questions about  t be e v a l u a t i o n  a~:) disp layed  i d  

Table 1 .  

Very un . Un- Very 
s a t i s f i e d  s a t i s f i ed  

Component Average Satisfied 

Personal  c o n t a c t  
with NBS 

HePpf ull less o f  
t h e  e v a l u a t i o n  

'Time r equ i rd  

C l a r i t y  of  

lor cva lua t io i l  

e v a l u a t i o n  
form 

Tone an3 wordjng 
of correspon-  
dence 

NBS a t t e n t i a n  
t o  con-- 
f i d e n  tiality 

X 

X 

X 

x 

X 

General level. X 
oE sat is-  
faction w i t h  
NBS 
~ - _ _ _ _ , ~  I_l_.._g___.__l___l -l-..-..l__ll -___- __ -.- 

D r .  Gordon expected to ob ta in  d i r e c t  fernding f rom t h c  DOE withhin 

30 t o  45 days after the  invent ion was recommended. I n s t e a d ,  t he  process  

took s i x  mouths. Once tihc g r a n t  cam. tllroiigh, hoirrevc?r', the 128E was 

undcrstanding about  r epor t ing .  There r~as  no t y p i c a l  goveiinarenl ' 
pres su re  f o r  reports." 

11 1 

Because funding w a s  s l o w  i n  a r r i v i n g ,  D r .  Gordon w a s  forced  to 

H e  a l s o  Jnst all opportunity t o  buy an PIr. Weingart nn another  j o b .  

very 

put  



ecanomical q u a n t i t y  of  aluminum t u b i n g  10 i nches  Pn d iame te r ,  I n s t e a d  

of be ing  a b l e  t o  buy two, t h e  d e l a y  n e c e s s i t a t e d  h i s  buyi.ng an e n t i r e  

rim of 14 tubes.  

pates of in t e re s t . .  

This  c o s t  $35,000 i n  extra inven to ry  a t  today's high 

The tube  p r o j e c t  h a s  been d i scussed  w t t h  o t h e r  ce)mpanfes, and they 

m y  h e l p  fund f u t u r e  development, NOW, t h e s e  fjrms are i~ra i t ing  t o  

see the completed demonstrator tube .  

The DOE funding c a r r i e d  SCI through t h e  completioti o€ a d e t a i l e d  

design, 

t h e  tubes  and bought two l a r g e  tubes  f o r  p ro to type  development (along 

w i t h  t h e  1 2  o t h e r  t ubes  s t o r e d  i n  i n v e n t o r y ) .  

a. mockup of  a 4-foot-long aluminum l i n e r  and are developing the f i b e r  

winding technology f o r  wrapping i t .  What is l e f t  is  t o  develop the 

c los ing  t echn ique  f o r  t he  tubes .  

The company has  b u i l t  t h e  t o o l i n g  t o  s p i n - c l o s e  the ends of 

They have a l so  made 

P a r t i c i p a n t ' s  Assessment of t h e  ERIP 

O v e r a l l ,  DP.  Gordon t h i n k s  t h e  program is  worthwhile and should 

be cont inued .  H e  would l i k e  t o  see program personnel. s t a y  ~ l ~ s e r  t o  

each p r o j e c t  and be  concerned w i t h  its marketing. 

h e l p f d  i f  t h e s e  personnel would c o n t a c t  ven tu re  c a p i t a l i s t s  and l a r g e  

companies, "adding DOE/NRS c l o u t  d i r e c t l y "  t o  the t a s k  of frnrtheP 

development and commercialization. A follow-on funding c a p a b i l i t y  f o r  
p r o j e c t s  by DOE i s  a l s o  d e s i r a b l e .  Thus DOE should n o t  n e c e s s a r i l y  drop 

the  p r o j e c t  a f t e r  t h e  nex t  s t e p  forward. 

It wou1.d be very 

I n  D r .  Gordon's view, DOE p r o j e c t  coord ina to r s  should have t r a v e l  

budgets  which would a1 low them t o  v i s i t  p r o j e c t s  once p e r  q u a r t e r ,  

" A l l .  i n v e n t o r s  t end  t o  l o s e  p e r s p e c t i v e .  

some words of adv ice  ( i n  face-to-face v i s i t s ) . "  

DOE could supply t h i s  and 
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OUTCOMES 

Current  S t a t u s  of t h e  Case 

The ERPP suppor t  per in i t ted  D r .  Cordon t o  b r i n g  h i s  i d e a  c l o s e  t o  

the demonstrat ion stage.  R e  would never have s p e n t  t h e  $150,000 required 

t o  do t h i s  on h i s  OWL> a l though h e  was w i l l i n g  t o  spend approximarely 

$5.5,000. 

of DOE funding. 

The d e c i s i o n  ’io proceed wi th  development w a s  based on r e c e i p t  

The devel-opment program i.s current1.y running on SCI-supplied funds.  

D r .  Gordon hopes to ca r ry  it as f a r  as proof-t,rstirng t h e  4-foot rnodel 

for materials c o m p a t i b i l i t y  acid pressure  as w d l  as for fatigue c a p a b i l i t y .  

I f  the model passes t h e  tests, t h e  company will look  f o r  supplemental  

grant funds t h a t  could t.ake i t  through a Departnient of T r a n s p o r t a t i o n  

(DOT) t es t .  Hopefu l ly ,  lil~is t e s t  w i l l  l e n d  t o  a DOT exemption which 

w i l . 1  q u a l i f y  t h e  unit t o  t r a n s p o r t  gases .  MP. Mello t o l d  the intier-  

viewer t h a t  p r i o r  t o  g r a n t i n . 8  DOE funds  a n  informal  understanding wa.s 

arr ived a t  wlrereby DOT probably woul~d approve the f ina l .  pi:OduCt {.E the 

tests are passed.  

I n t a n g i b l e  ~ Outcomes .... _- 

As a resu l t  of t h e  experience,  O r ,  Gordon has deve?.oped a knowledge 

of EKIP,  and t h i s  w i l l  bc  h e l p f u l .  On the o t h ~ t -  hand, he i s  “h ighly  

annoyed by the time i t  kook [ t o  o b t a i n  fundi i lg] .  L E  t h e  company was 

depending on i t ,  they would be  bankrupt .“  Kut, as h e  s a i d  l a t e r ,  

without  i t  we wouldn‘ t havc g o t t e n  scartc-sd.” I 1  
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INTERVIEWER COMiYENTS" 

A l l  t h r e e  inven to r s  I in te rv iewed s a i d  t h a t  i t  w a s  t h e  ERIP t h a t  

made the  differenl-,e between con t inu ing  o r  q u i t t i n g  T h e  r eade r  should 

n o t e  t h a t  t h i s  po in t  is n o t  v e r i f i a b l e .  We j u s t  d o n ' t  know whether t h i s  

i s  true or n o t ,  and there i s  no way of f i n d i n g  out .  W e  do know t h a t  

i n v e n t o r s  are of ten  a t enac ious  breed and t h a t  funding can  pop up 

unexpectedly from many sources .  

a v a i l a b l e  d a t a  i n d i c a t e  t h a t  inventors ,  as a  de, make lousy 

entr epr  enew s 

Conventional wisdom and c u r r e n t l y  

The f a c t  thatl t h e  tuo recogiiized t h a t  a large company would have 

t o  t a k e  over  t h e i r  product and manage i t  a f t e r  i t  g o t  o f f  the ground 

showed uncommon good sense.  I suspec t  t h a t  an inventor  who wanted t o  

hang on to his invention would c o n s t i t u t e  a poor r i s k  for ERIP - 
e s p e c i a l l y  cons ide r ing  t h e  l a rge - sca l e  n a t u r e  of many energy-re la ted  

inventions and t h e  s o p h i s t i c a t e d  management challenges they pose.  

The "one-step f u r t h e r "  r u l e  i n v i t e s  t h e  " s o  what" response .  I f  

one s t e p  f u r t h e r  somehow does not  ensu re  "successfu l"  commercial izat ion,  

why go one s t e p  f u r t h e r ?  Somehow ERIP nmst a s s u r e  i t s e l f  that i f  DOE 

funds are forthcoming and t h e  p r o j e c t  is moved ahead one step f u r t h e r  

( s u c c e s s f u l l y )  t h i s  w i l l  have a h igh  p r o b a b i l i t y  of inducing success fu l  

comnlercjalization, However, t h i s  p u t s  ERLP i n  t h e  bus iness  of 

@ e v a l u a t i n g  p o t e n t i a l  markets ,  

eva lua t ing  PO teritial f i.nanc ia l  r e sources ,  

0 eva lua t ing  the p r o b a b i l i t y  of s u c c e s s f u l l y  producing 
a product  t o  s p e c i f i c a t i o n s  a t  a p r i c e  t h a t  will sell.. 

If' t h i s  is  the case two ques t ions  arise:  

1. Should ELPIP be  i n  t h i s  bus iness  of complete 
f e a s i b i l i t y  analysis? 

2. I f  yes ,  do they have q u a l i f i e d  people  t o  h e l p ?  

-i_____._.--_-ll - * 
D r .  Kierulff combined h i s  comments f o r  t h e  t h e e  inven to r s  he 

in te rv iewed - Cordon, H a s p e r t ,  and Jones. 
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I have eva lua ted  t h r e e  cases where money w a s  granted, and t h e  

i n v e n t o r s  performed. 

o r  why ( they  w e r e  no t  p r ivy  t o  t h e  s e l e c t i o n  p rocess ) .  

n a t u r a l l y  tend t o  be happy because they  got  t he  money and because,  a f t e r  

t h e  government gran ted  the money, they were l e f t  p r e t t y  much a lone .  

I have ~1x0 way of knowing how they were s e l e c t e d  

They would. 

Not one of t.hese inven to r s  has s u c c e s s f u l l y  comie rc i a l i zed  a 

product .  Whether he w i l l  o r  no t  - and t h e  success  of t h e  EKIP depends 

on t h i s  -.-. is  s t i l l  a matter o f  conjecture a t  t h i s  p i n t .  
It i s  probably impossible  t o  measure t h e  e f f e c t i v e n e s s  o f  t he  

program i n  any s c i e n t i f i c  sense because of the d i f  € f c u l t y  i n  developing 

an a p p r o p r i a t e  conirtrol group. A l s o ,  much t h e  passes  between t h e  sub- 

niissiorn t o  E R I P  and subsequent "successfu l"  commfrcPalization (whatever 

t h a t  means). So output  measuremnt  i s  d i € € i c u l . t 9  i f  no t  imposs ib le ,  i.m 

any cos t -bene f i t  sense.  

The only  o the r  alternaLive may be inpu t  eva lua t . i sn  which would 

inc lude ,  bu t  nor be l i m i t e d  t o  

1. 

2. 

3 .  

4 "  

5. 

Evalua t ion  of t h e  q u a l i f i c a t i o n s  o f  t h e  ERIP  
personnel. 

Evalua t ion  of t h e  c r i t e r i a  and c o n s t r a i n t s  f o r  
acceptance  o r  r e j e c t i o n  of a proposa l  

a. a t  NBS level ,  
b. a t  DOE l e v e l .  

Cornparison of acceptance and r e j e c t  i.on pract ice  w Lth 
the c r i t e r i a  and cons t ra in ts .  

Examination and eva lua t ion  of ERlP's marketing eEFort .  
Have they i d e n t i f i e d  their t a r g e t  market,  and are they 
reaching  t h e  market " e f f e c t i v e l y "  which inc ludes  
d e f i n i n g  what " e f f e c t i v e l y "  means. 

Determining i f  and/or how t h e  EREP process  caa be 
speeded up. 

F i n a l l y ,  large co rpora t ions  do a less than  adequate  job ,  w i th  

n o t a b l e  except ions ,  of recormending t h a t  major new inven t ions  be accepted .  

This s i t u a t i o n  i s  due p r imar i ly  to  t h e  i n t e r e s t  of top  management in ~ m i n -  

tainirng h igh  ea rn ings  p e r  s h a r e  of the  corpora t ion .  JAke co rpora t ions ,  

Governnient's e f f o r t  t o  s t i m u l a t e  innovat ion  a l s o  i s  less than adequate  
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because  of t h e  need t o  demonstrate  success  of such an  e f f o r t  be fo re  the 

nex t  e l e c t i o n  ( i .e*,  i n  a four-year pe r iod ) .  Conventional wisdom as 

w e l l  as e x i s t i n g  d a t a  hold t h a t  t h e  t i m e  r equ i r ed  t o  g e t  an i n v e n t i o n  

accepted  i n  t h e  market place o f t e n  exeeds t h i s  four-year  pe r iod .  Given 

that, i t  i s  imreasonable t o  expec t  t h e  Government t o  s u c c e s s f u l l y  

Pnitkate i nnova t ion  programs u n l e s s  they are guaranteed a l i f e t h e  of 

a t  least 10 y e a r s  i f  not. 15. Perhaps it makes more sense  to establish 

a v e n t u r e  cap i ta l  c o r p o r a t i o n  i n  which t h e  Government d e f i n e s  che areas 
of investment  ( e .  g. energy sav ings9  energy gene ra t ion )  and t h e  Govern- 

ment prov ides  funds  f o r  investment .  The co rpora t ion  may involve  both 

NBS/DOE personnel  and have a board of d i r e c t o r s  comprised of independent 

businessmen, Furthermore,  i t  would have a charter and sha res  would be  

so ld  t o  t h e  pub l i c .  The states of Connect icut  and Massachuset ts  have 

e s t a b l i s h e d  precedents  f o r  government involvement i n  such a co rpora t ion  

with t h e  es tab l i shment  of t h e  Connect icut  Product Development Corporat ion 

and t h e  Massachuset ts  Technology Development CorporatJon. 





1 2 3  

PARTICIPANT: 

CASE TITLE : 

FUNDING LEVEL: 

CASE STATUS: 

INTEKVIEWER: 

Baspert Mining S y s t e m  

$125 p 000 

Project  completed; final report. accepted 

Herbert  E. Kiiesul€f  
RFerulff Associates 
815 West Argand 
Sea t t le ,  Washington 98119 

. . . . . . . . 



124 

THE ENERGY-RELATED INVENTIONS PROGRAM CASE 

P r o e . . P z r t  i c  i p a n t  ' s Background .. .... . . 

John Haspert  l e f t  c o l l e g e  a f t e r  t h r e e  years t o  j o i n  L h 2  Army. 

However, h i s  arademic work i n  mechanical engineer ing  must 'nave played 

some r o l e  i n  h i s  l i f e ,  H e  went on t o  work i n  t h e  mining and construc-  

t i o n  d r i l l i n g  and t u n n e l i n g  f i e l d  and obta ined  15 p a t e n t s  f o r  i n v e n t i o n s  

i n  t h i s  f i e l d .  Ten o f  h i s  p a t e n t s  were obta ined  whi le  working f o r  o ther  

eomparries such as Hughes Tool  and t h e  Calweld Lllvisiori of Smi th  Inti-hr- 

n a t i o n a l  and were ass igned  t o  them, 

l n  1969,  he s t a r t e d  h i s  o m  mining and conscrue t ion  RSD company, 

Underground Systems, and h e  has  obta ined  the o t h e r  f i v e  p a t e n t s  s i n c e  

t X a L  L i m e .  H i s  company is s m a l l ,  under ten employees, and i t  concen- 

trate..; on research and mechanical development o f  s p e c i a l i z e d  mining and 

c o n s t r u c t i o n  equipment. P r i o r  t o  r e c e i p t  of t h e  award of t h e  DOE grant, 

h e  had never rece ived  a s s i s t a n c e  f iom a s t a t e  o r  f2deral agency. 

D e s c r i p t i o n  _I__. .. of the T ~ c h n o l o g p  

About seven YWKS p r i o r  t o  submission of h i s  invent.:i.on t o  t h e  

Energy-Related Invent ions  Program (ERIP) ,  M r .  Haspert  began t h i n k i n g  

s e r i o u s l y  about the problem of  mining c o a l ,  s h a l e ,  and o ther  minera1.s 

from la rge  seams i n  a l l  t y p e s  of ground formations.  R l a r g e  seam i s  

deELned as one w i . t h  a h igh  heading o f  over 20 f e e t .  He noted t h a t  

e x i s t i n g  equipment was i n e f f i c i e n t  because i t  d r i l l e d  a round h o l e  i n  

a s e a m  which w a s  r e c t a n g u l a r .  As a r e s u l t ,  miners  c u t  i n t o  t h e  over- 

burden and underburden around t h e  s e a m  and were u n n e c e s s a r i l y  mining 

ear th  a long  ~ J i c h  t h e  mineral .  

He decided t o  develop a piece of equipment which could d r i l l  a 

l a r g e  rectangul-ar  ho le  on a s loped  headi-ng. H i s  equipment would i n c r e a s e  

t h e  p r o d u c t i v i t y  of l a b o r  and improve safetry. He s ta tes  that the corn- 

p l e t e d  product  has t.he lowest  spe.c. if ic energy requirement: of any sim.ilar 

device.  (Fewer inch-pounds of f o r c e  are r e q u i r e d  f o r  the removal of a 

cubic  inch  of -material. ) 
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The product: has a paten t  b u t  no s u r r ~ ~ n d i n g  patents ,  N ~ S .  patent 
attorney f i l e d  16 method elalms and 8 mechanical claim, 

n e  technology required to b u i l d  the product i s  relatively s i m p l e .  

The inventor's problems were in the area of capf ta l  acquisition. ~ e c a u s e  

the  t ~ c h l I O l 0 ~  i% 863 Specfa.liZed, the nElrket I S  k h i t e d ,  and PS 

d i f f i c u l t  to generate intereaa. in the project by the 1.arger firms i n  the 

industry. Also ,  MF. Waspert characterizes himself as a researcher, not 

a €inancia1  s p e c i a l i s t .  me time arid e f f o r t  speiat marketing t he  idea t o  

f i n a n c i a l  sources  takes time away from research, the  main func t ion  of 

Nevertheless, he bas managed t a p  raise $350, 00 by mortgaging h i s  

home burrowing from relatives arid ob ta in ing  solone f i n a n c i a l  assistance 

from the  Uriilan. 0f.l Company. 

by M r .  Haspert represent the investment to date in t h i s  product ,  

That: and over 68)@r8 hours  of work (unpaid) 

OriginaLly,  MK. Ihaspert- envisioned a market for h l s  equipment in 

c o d  and g i l s o n i t e  mining. With the energy crisis in the United States 

W P ~  began looking f o r  a l te rna t ive  energy SQUI-C~S, and i t s  use in minTng 

shale bae.ame. apparent e 
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CONI'ACT WITH THE EN EKGY-RELKi b13 INVENTIONS PKOGRAN 

When MI-. Haspert: approached ERIP  i n  7376, he had reached the stage 

of l a b o r a t o r y  t e s l - i n g  o€ h i s  mining Iechnique. He he.31-J a3out t he  

program through the Bureau of Mines i n  Washington, D.C . ,  when submi t t i ng  

a proposal. t o  the  Bureau. In  subsequent d i s c u s s i o n s  w d  t h  Congressillan 

Rousselot ,  i t  was decided t o  send the  proposa l  t o  the Depaltinent of 

Energy. 

Mr. Haspert  submit'ied h i s  mining system inven t ion  t o  NBS wjth the 

o b j e c t i v e  of ob ta in ing  f tinding f o r  an evaluai..ion by an o u t s i d e  group. 

IIz needed an  un1Jitasr.d evaluation t o  prove t o  po te i i t i a l  Ct1St;c~ir~eTs  thai.. 

h i s  system ~coi i ld  do what he sa id  i t  would. 

H e  "had no idea" what NBS would do f o r  ' h i m  " o t h ~ r  than some kind 

of eva lua t ion ."  51'hat resul t -ed from h i s  submission was two conver sa t ions  

with D r .  Chugh, of the Un ive r s i ty  of Southern I j l i n o i s  a t  Carb 

D r .  Chugh contac ted  the Bureau of Mines and foimd out  that the 

w a s  evaluat ing th i s  same technology w i t h i n  t hc  Bureau, unknown 

ground Systems. The Bureau conc1uded thar; t h i s  technology wou 

Dr. Chugh then  submit ted h i s  f avorab le  report  i o  t h e  NBS. 

ndale .  

Bureau 

to Under- 

d work. 

Nr. Haspert a l s o  spoke Lwice t o  Mr. Robb of t h e  NBS. These convet--- 

s a t i o n s  covered the Haspert mining system and the t iming of the projcct. 

In the opin ion  of this i nven to r ,  "W. Robb is  a real  gentleman. If 

M r .  H a s p e r t  d id  not  change h i s  inven t ion  dur ing  the NRS eva lua t ion .  

H e  reports  no problems a t  a l l  w i t h  t h e  Bureau. Ihe g r e a t e s t  b r m f L r  

r e s u l t i n g  from tlie process  w a s  being recommended t o  r h e  DOE, E r o m  which 

h e  even tua l ly  rece ived  a grant . .  

r u p t c y  a t  t h e  ~ i m e ,  and funding was essential  to s u r v i v a l .  

The  company was  on t h c  verge of bank- 

In  all, Underground Systems h a s  made two submissions t o  the NHS. 

The f i r s t  was the Shale Mining System w h l c h  is the subjec t  of ihis 

r e p o r t ,  A g r a n t  was awarded and l a t e r  a sole source  c o n t r a c t  €or f o l l n w -  

up work t-0 provide  shop drawings f o r  a prototype machinc to apply the  

mining system. The s o l e  source cont rac t  was awardccl on September 1, 

1981 (see final r e p o r t ,  September 7981). 
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The second submission w a s  made t o  DOE in July of 198 , T k  pKOpo.$ed 

a remote control. mining technique For p i t c h i n g  seams and gaseous d e p o s i t s  

o f  c o a l  not minable wish  techniques used cu r ren t ly  by t h e  i n d u s t r y ,   he 

DOE advised  h i m  i n  early September 3.981 C h a t  NRS reconrrmended funding t h e  

project's development, 

i n t e r e s t  private e n t e r p r i s e  i n  h i s  ilnveritfon initia1l.y and then going 

t o  government i f  h i s  e f f o r t s  f a i l e d ,  His reasoning  fo r  t h i s  s t m t e g y  

is  tha t  p r i v a t e  en terpr iee  must e v e n t u a l l y  camereial ize  the producc, 

so it makes sense t o  start wirh them first i f  p o s s i b l e ,  

?le followed his usua3i pattern of t r y i n g  t o  

Unfor tuna te ly ,  private companies wfll no t  take the r i s k  a.sscaci at.& 

w i t h  t h e  ear ly  stages of the innovat ion  processs according t o  Fir 7.kspert: (I 

Thus he is l i k e l y  t o  be  coming t o  government again wish his other 

fLrmentio UI. 

Plr. Haspert has  some sesesvati~ns about government help,  however. 
We i s  under t h e  impression t h a t  i f  he does not  have a patent: when 

approaching the government, he w i l l  lose p r o p r i e t o r s h i p  con t ro l  and w i l l  

erncotrriter d i f f i c u l t i e s  in remaining e l i g i b l e  f o r  r o y n l ~ i e s  from the 

i nven t  ion  e 

H e  has recommended the E R I P  t o  one o t h e r  invenfor who d i d  submit 

h i s  jnvention f o r  eva1.uation. N e  f e e l s  t h a t  the program g ives  iwentors  

an opportunity t o  o b t a i n  a fa i r  e v a l u a t i o n  o f  t h e i r  product  and some 

funding to pursue development;. 

"of large devdopnients." 

p r o j e c t s .  

"This i s  e s p e c i a l l y  true, " lie says, 

Venture capi ta l  is hard to come by f o r  large 

~n gene ra l ,  ivlr,   as pert is "very s a t i s f i e d "  with she NM. 'rable 1 

shows h i s  e v a l u a t l o n  oE spee i f  i c  a s p e c t s  o f  the r e l a t i o n s h i p  

Experience w i t h  the DOE 

When the f i r s t  Tnvention w i l ~  ~ e ~ m m e r n d e d  t o  DOE €or s u p p o r t ,  

Mr. Haspert expected t h e  following, i n  order of occurrence: 

1, DOE c.oritact by te lephone and le t te r ,  

2. Request f a r  a s ta tement  of work. 
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3 .  Meetings between Underground Systems and DOE personnel .  

4 .  Funding of t h e  p r ~ p o s a l .  

Xza f a c t ,  t h i s  w a s  e x a c t l y  w h a t  happened, and Underground Systems 

r ece ived  d i r e c t  funding of $125,500 f o r  t h e  p re l imina ry  des lgn  of a 

p ro to type  mining machine. 

In a d d i t i o n ,  Mr. Haspert rece ived  informat ion  about  o t h e r  DOE 

i n v e s t i g a t i o n s  of shale mining and was i n v i t e d  t o  a t t e n d  a meeting wkth 

o t h e r  companies doing work on shale, Be was in t roduced  t o  K i t t r o n  

Corporatton, a firm working i n  t h i s  area, and D r .  Miess l ing ,  from the 

Unive r s i ty  of Houston (Texas), came t o  C a l i f o r n i a  and t r i e d  unsuceess- 

f u l l y  t o  in t roduce  him t o  execu t ives  of a l a r g e  company. 

Unfor tuna te ly ,  Hr- Donohoe, t h e  DOE coord ina to r ,  s u f f e r e d  a h e a r t  

a t t a c k  du r ing  t h e  ttme t h e  p r o j e c t  was  active and w a s  unable  to continue 
working on r h e  p r o j e c t .  Mr. Mello took h i s  place a t  a t h e  when t h e  

work w a s  n e a r l y  complete. 

M r *  Haspert had no d i f f i c u l t y  working wi th  DOE. To R i m :  “The b e s t  

p a r t  of the e n t i r e  exper ience  was t h e  r e c o g n i t i o n  of t h e  merit of h i s  

f i r s t  i n v e n t i o n  and t h e i r  profound i n t e r e s t  i n  t h e  n a t i o n ’ s  energy 

supply.  By funding h i s  f i r s t  r e q u e s t ,  DOE showed Its i n t e r e s t  i n  s h a l e  

oB1.” 

Mines i s  doing some i n v e s t i g a t i o n  of t h e  technology and wants t o  help;  

and o i l  companies i n t e r e s t e d  i n  o i l  shale have expressed I n t e r e s t  i n  

provid ing  test sites (mining) f o r  t h e  p ro to type  s h a l e  mining machine. 

SInce DOE has recognized t h e  inven t ion ,  t h e  Colorado School of 

The i nven t ions  were not developed whi l e  working wi th  DOE. Mr. 

Naspert  had a p l a n  b e f o r e  approaching t h e  Department. 

m i t t e d  me t~ l a y  t h e  p l a n  out on paper.’! 

“The DOE per- 

The s o l e  sou rce  c o n t r a c t  r ece ived  i n  September 1981 from t h e  DOE 

w i l l  allow him t o  provide  shop drawings f o r  she manufacture  of an oP1 

shale mining machine and locate a mine s i te  t o  f i e l d - t e s t  t h e  pro to type .  

R e  i s  cons ide r ing  the Bureau of Mines Anvil  P o b t s  Mine i n  Colorado o r  

an a v a i l a b l e  commercial mine. Af t e r  t h i s  second c o n t r a c t  i s  completed 

and a p ro to type  developed and t e s t e d ,  t h e  inventor  p l a n s  t o  commercialize 

khe system by l i c e n s i n g  k t  to l a r g e  co rpora t ions .  
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Xr. Baspert is obviously ve-ry pleased rrrit’n h i s  r e l a t i o n s h i p  wi th  

EkI:’. That i t  is  a con t inu ing  one assures hiin of longer  control over 

the i nvcn t i an  b e f a r e  he m u s t  market it to a larger corporation. The 

closer the prodiact i 9 t o  commercialization, the greater the interest  

d.11 5e of larger corpora t ions  and t h e  greater the reward crjI.3. be 

to zhc inventor. 

H e  noted that a long  t i m e  pe r iod  elapses betbieert the rime of 

It: i s  d i f f i c u l t  lor smaller cornpaiiiec project submissiain and funding. 

t o  f l i~a‘f~ce themselves dur ing  p r o t r a c t e d  waiving per iods .  

IIO rernedy f o r  the s i t u a t i o n .  however. 

H r  o f f e r s  



OUTCOMES 

Tangible  Outcomes- -- 

W e  Haspert: c r e d i t s  h j s  p a r t i c i p a t i o n  i n  ERIP w i t h  ga in ing  more 

r e c o g n i t i o n  f o r  his mfaing system. 

impressive a r t i c l e  i n  JlorZd Minjng (June 1981) and s t a t e d  tha t  without  

ERIP support he could not  have been publ i shed  i n  this important  

j ou rna l .  

and h i r e  t w o  people  t o  help  him, 

He showed the in t e rv i ewer  an 

The funding allowed h i m  to prepare the pre l iminary  d e s i g n  

The i n t a n g i b l e  b e n e f i t s  from the program came in the  f o r m  of 

education about t h e  govet-nnient system. 

gaverrment for help  and how to present h i s  proposals  t o  t h e  appro- 

H e  now knows how t o  approacki 

paria.tc agencies  * 
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Coke-Quenching Steam Generatolr 

$119,400 

P r o j e c t  completed; f i n a l  r epor t  accepted 

Gregory Grapsas 
Systems & A p p l i e d  Sciences Corpora t ion  
6811 Kenilworzh Avenue 
Riverdale, Maryland 20840 
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THE ENERGY-RELAYED 1.NUENT IONS PROGRAM CASE 

Richard .Jabl.in graduated f r o m  Webb I n s t i t u t e  i n  1940 wi.th a B.S. 

i n  mechanical engineer ing.  

Mr. J a b l i n  h a s  approximately 35 y e a r s  of exper ience  i n  s tee l  mill 

engineer ing ,  environmental  c o n t r o l  pro  j e c t o  s h i p b u i l d i n g  and hea,vy 

i n d u s t r y .  S ince  1975, he has been self-employed as a consultant 
t o  t h e  s teel  i n d u s t r y .  Previous t o  197.5, h e  worked as D i r e c t o r  o f  

Engineering and Environmental Cont ro l  f o r  the  Alan Wood Steel. Company 

and as a mechanical- p r o j e c t  engineer  f o r  t h e  Bethlehem S t e e l  Company; 

and he  served  on engineer ing  assignments  i n  s h i p b u i l d i n g  and heavy 

machinery wi.th o t h e r  companies. Curren t ly ,  he  i s  the p r i n c i p a l  owner 

of Richard J a b l i n  & Associa tes ,  a four-person c o n s u l t i n g  f i r m ,  l o c a t e d  

i n  Durham, North Caro l ina ,  

In  a d d i t i o n  t o  t h i s  i n v e n t i o n ,  M r .  J a b l i n  h a s  over t e n  o ther  

p a t e n t s  f o r  i n v e n t i o n s  r e l a t e d  t o  t h e  s teel  i n d u s t r y .  

H e  h a s  had p r i o r  exper ience  w i t h  f e d e r a l  g r a n t  programs, having 

recei-ved a $25,000 g r a n t  f rom t h e  Nat iona l  Scietrce Foundation to  assess 

t h e  f e a s i - b i l i t y  of producing low-cost oxygen. However r e s e a r c h  i n  

t h a t  area w a s  terminated fol lowing d i s a p p o i n t i n g  r e s u l t s ,  

D e s c r i p t i o n  of t h e  -. ..-- 

The Coke-Quenching S t e a m  Generator  i s  a method t o  recover  waste 

heat from hot; coke coming from coke ovens. It has broad a p p l i c a t i o n s  

i n  s t e e l  and a l l i e d  i n d u s t r i e s ,  

The invent ion  i s  a product  of Mr, J a b l i n ' s  many y e a r s  i n  t h e  steel 

i n d u s t r y  and of h i s  familiarity w i t h  the environmental  problems asso- 

c i a t e d  w i t h  dropping h o t  coke i n t o  l a r g e  towers o r  Ereight  cars open 

t o  the atmosphere. M r .  J a S l i n ' s  p rocess  g e n e r a t e s  steam w i l h i n  t h e  

c o n f i n e s  nF a s e a l e d  v e s s e l  and can thereby  bc r e g u l a t e d  t o  recover  

energy for t h e  pu rpose  of o p e r a t i n g  a v a r i e t y  of machinery. 

i n v e s t e d  six y e a r s  01 h i s  own e f € o r t  a r d  $15,000 i n  the development 

of t h e  steam genera tor .  

J a b l i n  has 
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J a b l i n ' s  primary problem was a l a c k  of s u f f i c i e n t  funds t o  

b u i l d  a p i l o t  plant. The t e c h n i c a l  f e a s i b i l i t y  of the coke-quenching 

p r o c e s s  (e .g . ,  quality of steam pxoduced, coke q u a l i t y ,  and coke 

handl ing)  could not be determined u n t i l  the p i l o t  p l a n t  was b u i l t .  

The inven t ion  may be used by the steel i n d u s t r y  i n  solving air 

p o l l u t i o n  problems (e .g . ,  d u s t  and carbon monoxide) caused i n  c u r r e n t  

quenching o p e r a t i o n s  and, a t  the same t i m e ,  harness usable energy 

which, h e r e t o f o r e ,  has escaped. 
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CONTACT WIT2 THE ENERGY-RELATED INVENTIONS PROGRAM 

ExpeTJxce w i t h  t h e  .I__F1_ NBS 

M r .  J a b l i n  ].earned of  t h e  ERPP by reading a magazine a r t i c l e .  Ke 

submit ted t h e  i n v e n t i o n  t o  the program i n  o r d e r  t o  o b t a i n  funds f o ~ :  

h i s  proposed p i l o t  p l a n t .  

H i s  expectaLions of NBS, t h e  services they  provided,  and h i s  

g e n e r a l  assessment of t h e  NBS e v a l u a t i b n  must  a l l  b e  a s s e s s e d  w i t h  

t h e  unders tandiag  t h a t  . Jabl in ,  as a s o p h i s t i c a t e d  i-aventor a.nd a 

knowledgeable e x p e r t  and c o n s u l t a n t  i n  h i s  Eie ld  of t h e  steel. i n d u s t r y ,  

f e e l s  t h a t  t h e  NBS e v a l u a t i o n  was a n  unnecessary de lay ing  f a c t o r  i n  

h i s  o b t a i n i n g  a 1JOE g r a n t .  A t  t h e  time M r .  J a b l i n  submit ted his 

invent ion  t o  NBS, i t  w a s  i n  t h e  concept  development phase, where i t  

remained u n t i l  t h e  t i m e  of t h e  NBS recommendation. 0nl.y a f t e r  t h i s  

p o i n t  and €ollowi.ng receipt  of g r a n t  iiioney d i d  Mr. J a b l i n ' s  i n v e n t i o n  

proceed i n t o  t h e  c u r r e n t  pro to type  &est phase,  

L t  i s  JabJ.i.n's f i r m  c o n v i c t h n  t h a t  t h e  NBS e v a l u a t i o n  was nor. 

h e l p f u l ,  t h a t  i t  took  too  long ,  and that i t  conta ined  comments which 

addressed o n l y  minor p o i n t s  ( l i k e  ins taPLat ion  of a f a i r l y  cornon 

scrubbing system t o  ensure  h i g h  steam qi.ial.ity) t o  h i s  invent ion .  H e  

f e e l s  t h a t ,  as an inventor  w i t h  much experience i n  the s teel  i n d u s t r y ,  

h e  should have been allowed t o  go d i r e c t l y  t o  DOE with h i s  proposal., 

H i s  a n t i p a t h y  towards t h e  e v a l u a t i o n  should n o t  be construed as a 

condemnation of NBS; t o  t h e  c o n t r a r y ,  h e  acknowledges tha'c NBS i s  

r e q u t r e d  by I.aw t o  examine al.1 i n v e n t i o n s  as f a i r l y  and as q u i c k l y  as  

p o s s i b l e ,  and he considered t h e  NBS e v a l u a t i o n  t o  have been p r o f e s s i o n a l  

a t  all t i m e s .  ile does f e e l ,  however, t h a t  h i s  i n v e n t i o n  should have 

Seen eva lua ted  much more  qu ick ly  than  i t  was. 

I n  f a c t ,  J a b l i n  recanted frcm his p r i o r  p o s i t i o n  sl.ight1.y by 

acknowledging t h a t  the NKS e v a l u a t i o n  d i d  protect him when a n  o f f i c i a l  

a t  DOE qUeSti.oi1ed t h e  process .  Me fee1.s t h a t  this o f f i c i a l  would ilot 

have permi t ted  t h e  i n v e n t i o n  t o  b e  funded i f  NBS had n o t  c l e a r l y  s t a t e d  

t h a t  t h e  process  was workable. 



M r ,  J a b l i n  t i n s  submit ted one o t h e r  i nven t ion  f o r  e v a l u a t i o n  ( a  

process t o  e x t r a c t  energy from m o l t m  s l a g ) .  This inven t ion  w a s  no t  

acccpted  by NBS. Never the less ,  Mr. J a b l i n  took t h e  idea  and s o l d  it 

t o  a foundry, and i t  i s  p r e s e n t l y  i n  ope ra t ion .  H e  now r e q u i r e s  addi- 

t i o n a l  funding t o  produce l z rge - sca l e  u n i t s ,  

Mr, J a b l i n  i n d i c a t e d  t h a t  he  would submit f u t u r e  inven t ions  t o  t h e  

program on ly  i f  f i n a n c i a l  requi rements  necess i - ta ted .  It should be 

emp19asjzed t h a t  M r .  J a b l i n  i s  a s o p h i s t i c a t e d  inven to r ,  who states hc 

vould n o t  even develop an inven t ion  o u t s i d e  of h i s  area u f  expertise. 

Benca he was no t  in need of t e c h n i c a l  a s s i s t a n c e .  

Experience with t h e  DOE 

Mr. Jab1i.n says  t h a t  he  i s  p leased  w i t h  h i s  c o n t a c t  with DOE i n  

view of t h e  f a c t  t h a t  he w a s  givem funding f o r  h i s  i nven t ion ,  H e  

expected DOE TO fund h i s  i n v e n t i o n  and they  d id .  H i s  expec ta t ions  

were. somewhat u n r e a l i s t i c ,  s i n c e  he hoped t o  r e c e i v e  _-.---___ immediate funding 

to conduct a series of l a b o r a t o r y  s t u d i e s  and b u i l d  h i s  p i l o t  p l a n t .  

Be w a s  fo rced  t o  modify h i s  work s t a t emen t ,  t o  i nc lude  an a n a l y s i s  of 

t h e  ste,m scrubber  t o  ensu re  t h a t  steam q u a l i t y  w a s  good, and a t  t h e  

same t t m e  reduce t h e  amount of funding reques ted .  

J a b l i n ' s  work s ta tement  w a s  d iv ided  i n t o  two phases.  ']%e first: 

phase involved l a b o r a t o r y  tests t o  determine t h e  e x t e n t  of blue-gas 

formation and t o  e s t a b l i s h  t h a t  t h e  steam would be clean and nonexplo- 

sive.  He. w a s  a l s o  t o  make an estimate of t h e  p i l o t - p l a n t  c o s t  and 

secure an agreement from a coke-producing company t h a t  they would 

coope ra t e  i n  b u i l d i n g  the p l a n t .  I n  t h e  second phase,  J a b l i n  was t o  

des ign ,  f a b r i c a t e ,  and test a p i l o t  u n i t .  

Jatalin's exper ience  wi th  DOE was n o t  without  some d i f f i c u l t i e s ,  

however e Inven t ions  D i v i s i o n  personnel  contac ted  an in-house DUE 

program o f f i c e  t o  ana lyze  J a b l i n ' s  i nven t ion  and comment on i.ts t e c h n i c a l  

p o s s f h i l i t i e s .  According t o  J a b l i n ,  t h i s  p a r t i c u l a r  in-house s p e c i a l i s t  

had j u s t  awarded a l a r g e  ($500,000) c o n t r a c t  t o  ana lyze  t h e  dry-quenciiing 

process ( a  p rocess  cons idered  uneconomical by J a b l i n  and o t h e r s ) .  Thi.s 

ind iv idua l .  s t r enuous ly  ob jec t ed  t o  J a b l i n '  s inven t ion ,  and .Jabl.in fee l s  
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t h a t  t h i s  cr:iCi.cisrn w a s  made simply f o r  the s p e c i a l i s t ' s  s e l f - i n t e r e s t .  

J a b l i n  feels he was perceived as a t h r e a t  and was n e a r l y  denied furd:i.ng. 

J a b l i n  has  h igh  p r a i s e  f o r  program personnel. I p a r t i c u l a r l y  h i s  coord ina to r  

G.  E l l i s ,  s i n c e  E l l i s  w a s  a b l e  t o  g e t  t h e  inven t ion  funded anyway. 

P a r t i c x a n t '  s Assessrna~t.~ of t h e  ERIE' _._.___. 

To J a b l i n ,  t h e  b e s t  .t:hi.ng about t h e  program i s  t h a t  he rece ived  

money t o  b u i l d  h i s  p i l o l l  pl.ant. 

J a b l i n  feels t h a t  his problems wi . th  t h e  in-house DOE spec ia l i s t  

( h i s  de lay ing  t a c t i c s  and r e f u s a l  t o  make a recommendation) almost 

prevented h i s  p r o j e c t  from being funded i n  s p i t e  of t he  f a c t  t h a t  NBS 

had recommended t h e  invent ion .  

J a b l i n ,  3 pragmat i s t ,  f ee l s  t h a t  t h e  program he lped ,  s i n c e  he was 

funded. 
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OUTCOMES 

Current  S t a t u s  of t h e  Case 

Progres s  w a s  made. A t  the t i m e  of submission, t h e  i n v e n t i o n  w a s  i n  

the concept developmentlengineering d e s i g n  pha sc II It c u r r e n t l y  is  i n  

t h e  p ro to type  t e s t i n g  phase. Delays dur ing  the g r a n t  per iod  occurred  

due  t o  M r .  J a b l i n  being s e v e r e l y  i11, Nevertheless, he persevered ,  

r eques t ed  and. ob ta ined  a no-cost extension t o  the g r a n t ,  and h a s  now 

demonstrated that the product ion  of h i g h  q u a l t t y  steam and coke are 

t e c h n i c a l l y  and economically f e a s i b l e  us ing  h i s  p rocess .  

The inven to r  i s  i n  Chicago a t  t h e  t i m e  of t h i s  w r i t i n g  t o  make a 

formal  p r e s e n t a t i o n  of tiis p i l o t  pl.ant t o  p r o s p e c t i v e  buyers.  

Once the p i l o t  p l a n t  i s  o p e r a t i o n a l ,  Jab l in  i n t e n d s  t o  sell pro- 

d u c t i o n  u n i t s  t o  t h e  steel  i n d u s t r y .  

Tangib le  Outcomes -- 

P i l o t  tests of the s t e a m  gemrator  have been successful. A European 

company has  made an  o f f e r  t o  buy the process ,  but  t h e  terms were n o t  

s a t i s f a c t o r y .  

as a r e su l t  of J a b l i n ' s  p a r t i c i p a t i o n  i n  the program. 

No o t h e r  funding sources  o r  r e f e r r a l s  have been genera ted  

I n  t ane i b 1 e Out c ome 

The only i n t a n g i b l e  outcome frQm .lablin8 s p a r t i c i p a t i o n  in t h e  ERIP  

i s  that of l o s t  t i m e .  
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INTERVIEWER COWiENTS 

M r .  .Jabl.in's observa t ions  must be  considered along wi th  t h e  

percept ions  of t h e  i n t e r v i e w e r  and t h e  c o o r d i n a t o r  i r  o r d e r  t o  g a i n  

a t r u e  p e r s p e c t i v e  of h i s  exper ience  w i t h  t h e  ERIP .  

M r ,  J a b l i n  w a s  ill f o r  a n  a p p r e c i a b l e  l e n g t h  of t i m e  dur ing  t h e  

c o n t r a c t ,  and t h i s  i l l n e s s  d i d  a f f p c t  work on t h e  p i l o t  p l a n t .  

The i n v e n t i o n ,  c o n t r a r y  t o  J a b l i n ' s  remarks, d i d  n o t  t a k e  an 

e x t r a o r d i n a r i l y  long  peri-od Gf t i m e  t o  be eva lua ted  by NBS when comlii3red 

t o  o t h e r  i n v e n t i o n s  recommended t o  DOE, The e v a l u a t i o n  began with 

J a b l i n ' s  submission on June 3 ,  1 9 7 7 ;  it  was approved 16 months l a t e r .  

Wh-ile tlw. t i m e  per iod  may seem lengthy ,  o t h e r  cases have taken  longer .  

M r  .) Jab l - in ' s  comments t h a t  the e v a l u a t i o n  w a s  "not h e l p f u l "  are 

supported by t h e  absence of p r o g r e s s  whi1.e under NBS e v a l u a t i o n  and by 

t h e  f a c t  t h a t  t h e  second s t a g e  e v a l u a t o r  submit1:c.d a 1-114 page s ta tement  

which s a i d  t h a t  t h e  process  would work and w a s  p o t e n t i a l l y  economical. 

The N R S  c o o r d i n a t o r  concent ra ted  almost e x c l u s i v e l y  on p o s s i b l e  develop- 

rnent pr051.eiiis connected t o  t h e  process  of o b t a i n i n g  u s a b l e  steam. 

The i-nventor i s  c o r r e c t  i n  being unhappy about w a i t i n g  16 months 

f o r  a br:i.ef s ta tement  t h a t  t h e  process  works. Unlike o t h e r  i n v e n t o r s ,  

such as Bagby, J a b l i n  d i d  n o t  nerd t o  be  t o l d  t h a t  t h e  process  could 

work. He knew t h a t  the quencher w a s  f e a s i b l e .  The NBS second s t a g e  

eva1uat:lon d i d  n o t  have a marketing impact i n  t h e  i n v e n t i o n ' s  i n d u s t r y  

and served only  t o  make J a b l i n  impat ien t  a t  t h e  l o n g  w a i t .  

One of t h e  sugges t ions  made by t h e  EKIP e v a l u a t o r s  appenrs  t o  

have been given more importance than  necessary  by DOE t o  t h e  exc lus ion  

of the o t h e r  E R I P  e v a l u a t o r  comments. The inventor  i s  c o r r e c t  i n  h i s  

s ta tement  t h a t  t h e  scrubber  i.s b u t  one of t h e  uiany problems which he 

had t o  address .  The q u e s t i o n  of t h e  c leanness  of t h e  steam recei-ved 

much importance a t  DOE and became t h e  f i r s t  t h r e e  ( l a b o r a t o r y  t m t i n g )  

t a s k s  t o  be  performed b y  J a b l i n ,  

Comments i n  t h e  E R I P  evaluati .on about o t h e r  important c o n s i d e r a t i o n s  

f o r  t h e  p i l o t - p l a n t  phase - n o t a b l y  t h e  handl ing of h o t  s o l i d s  by c rane ,  

t h e  fouling of  g a s k e t s ,  and synchroniza t ion  of m u l t i p l e  furnaces  -were 
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n o t  addressed  i n  t h e  DOE-approved s t a t emen t  oE work. Tn the opinion 

of the i n t e r v i e w e r ,  t o o  much a t t e n t i o n  was given  t o  t h e  s e l e c t i o n  of 
a ~ c r ~ l a b e r ,  spray  nozz1es, and steam q u a l i t y  dur ing  t h e  p i l o t - p l a n t  

s t a g e  a 

D Q E ' s  c o n c e n t r a t i o n  OII the ques t ion  of steam q u a l i t y  to t h e  exclu- 

s i o n  of whether" t h e  proces? would a c t u a l l y  work t o  produce steam i n  a 

regular flow seems t o  the izit3erviewer (apd t h e  inven to r )  t o  be an 
u n f o r t u n a t e  m i s d i r e c t i o n  of emphasis. Moreover, it forced  t h e  

i n v e n t o r  t o  11s concerned about a n  area ~ l i i ~ t ~  had a lower p r i o r i t y  than  

o t h e r  elements of t h e  process ,  J a b l i n  f e l t :  t h a t  once lie demonstrated 

t h a t  the process  Kwrked, i n s t a l l a t i o n  of a sc rubbe r ,  t o  ensu re  t h e  

steam w a s  of h igh  q u a l i t y ,  would be a r e l a t i v e l y  simplc task,  The 

i nven to r  w a s  not  g r o s s l y  a f f e c t e d  by DOE'S  d e c i s i o n ,  however, a l though 

i t  d j d  cost  him time i n  the development phase. 

The in t e rv i ewer  r ecogn izes  that: DOE personnel  were aware t h a t  

J,~tbl,in's p rocess  can producp t o x i c  gases and t h u s  be dangerous,  s i n c e  

~lae gases  produced mlght expl-ode. The ques t ion  of steam q u a l i t y  i s  

d s o  an important i s s u e ,  s i n c e  without good-quality steam the p rocess  

is n o t  b e n e f i c i a l ,  or c e r t a i n l y  n o t  as beneficial  as i t  could be. 

Moreover, Jab1 i n  was u n r e a l i s t i c  i n  h i s  demand t h a t  DOE immediately 

l ? a n k r r . h l  his p r o j e c t  w i thou t  any c o n s i d e r a t i o n  of the i n v e n t i o n ' s  

merits. H i s  p roposa l  i s  extremely unusual in t h a t  i t  asked DOE t o  

allow h i m  t o  b u i l d  a p i l o t  plant based on a concept he had developed. 

I n s t e a d  of moving i n  the normal pa th  of formula t ing  R concept,  b u i l d i n g  

a working model (or  models), and p e r f e c t i n g  t h e  pro to type ,  J a b l i n  

e s s e n t i a l l y  asked DOE t o  a l low him t o  move from a l abora to ry - sca l e  

phase to p i l o t - p l a n t  t e s t i n g  and thereby  bypass  t h e  eng inee r ing  phase. 

D e s p i t e  t h e s e  p o i n t s ,  however, i t  appears  t h a t  Jablira d i d  b e n e f i t  

froin the program. H i s  o b j e c t i o n s  to t h e  l e n g t h  of t h e  N U S  e v a l u a t i o n  

are m o l l i f i e d  by thc f a c t  t h a t  t h e  e v a l u a t i o n  provided suppor t  when 

h i s  i nven t ion  was being  e x m i n e d  a t  DOE. 

s c rubbe r ,  w h i l e  not of primary importance in  t h e  development of the 

p i l o t  p l a n t ,  was an area which t h e  inven to r  would have had t o  addres s  

u l t i m a t e l y .  By s o l v i n g  t h e  problem, t h e  i n v e n t o r  ensured t h a t  a t  least 

one o b j e c t i o n  t o  t h e  process  w a s  e l imina ted .  

Thc a t t e n t i o n  given t h e  



The i n v e n t o r ' s  sugges t ion  t h a t  a ' ' f a s t  t rack"  be  c r e a t e d  f o r  

i n d i v i d u a l s  such as himself  i s  a v a l i d  recommendation and would save 

t i m e  dur ing  t h e  i n i t i a l  evaluati .on process .  

a t  NBS t o  avoid f i r s t  s t a g e  and enter s e c ~ i i d  s t a g e  evaluafPi.on immedi- 

a t e l y ,  b u t  it n i g h t  be  of b e n e f i t  to t h e  program t o  formalize t h e  

process  ~ i t h  regard  t o  time s p e n t  i n  second s t a g e  e v a l u a t i o n .  

Such a " f a s t  t r a c k "  ex i s t s  

I n  ammary MI". Jah1.j.n r e p r e s e n t s  a s o p h i s t i c a t e d  class of 

i n v e n t o r  who, i n  s p i t e  of p h y s i c a l  and f i n a n c i a l  d i f f i c u l t y ,  persevered.  

The l e n g t h  of t i m e  necessary  f o r  t h e  NBS evaluati .on should have been 

s h o r t e r ,  s i n c e  S a b l i n  w a s  a p r o f e s s i o n a l  inventor  with a workable 

device .  

J a b l i n  wouJ.d have benef itetd, This  s ta tement  shou ld  be  tem.pered. b y  t h e  

f a c t  t h a t  J a b l i n  i s  somewhat u n r e a l i s t i c  i n  h i s  c o n v i c t i o n s  about t h e  

worth of arid r e q u i r e d  fund ing  f o r  h i s  invent ion .  

:It i s  p o s s i b l e  that  i f  NBS had a formal " f a s t  t r a c k "  system, 

While .Jablin f e e l s  that t ine  vas a f a c t o r  i n  t h e  NRS e v a l u a t i o n  

and t h a t  t h e  r e p o r t  w a s  t oo  b r i e f ,  it. should be  remernberzd t h a t  NBS 

s e n t  t h e  i n v e n t i o n  t o  several exper t s ,  Tn each case, o n l y  o r i g i n a l  

mater ia l  w a s  used,  s i n c e  cop ies  could be  l o s t  o r  n o t  c o n t r o l l e d ,  Each 

a n a l y s t  had a t i m e  I.iwit; and was monitored (and eva lua ted)  by N R S .  

The i n v e n t o r  was t h u s  r e c e i v i n g  a good e v a l u a t i o n  of h i s  proposal. * 

P o l i c y  recommendations are e !edingly d i f f i c u l t  t o  make i n  J a b l i n ' s  

case, 

q u e s t i o n i n g  t h e  merits o f  J a b l i n ' s  process .  

should have se t  a l i m i t  on t h e  t i m e  requi red  f o r  the e v a l u a t i o n  and then 

forwarded t h e  i n v e n t i o n  t o  a n o t h e r  a n a l y s t  f o r  cncrs:ideration (just as 

NBS does) , J a b l i n '  s knowl.edge of t h e  in-house p o l i t i c s  surrounding 

DOE'S e v a l u a t i o n  of his i n v e n t i o n  i i i d i c a t e s  t h a t  perhaps DOE should 

restrict  informat ion  about  t h e  day-to-day processing of t h e  g r a n t  so 

t h a t  t h e  i n v e n t o r  won't have cause  t o  worry .  

DOE' s in-house s p e c i a l i s t  was a c t i n g  wit1ii.n h i s  p r e r o g a t i v e  i n  

It  would seem t h a t  1)OE 

DO%: appears t o  have devoted t o o  muc-h time t o  t h e  laboratox-y-scale 

t e s t i n g  and given not. enough a t t e n t i o n  t o  the problems of t h e  p i l o t  

p l a n t .  Whereas t h e  b u l k  of t h e  Funds ($lOO,OOO> went t o  t h e  deoelopiilent 

of  t h e  p l a n t ,  t he  w o r k  s ta tement  a s k d  t h a t  the  inventor  examine hlue- 

gas formation and c lear  steam i n  .tile ftrst phase before  t h e  plant was 
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even b u i l t .  T t  would seem t h a t  t h e  p r i n c i p a l  problems t h e  inven to r  

should 'have been examining were those  noted  by NBS , namely, mainte- 

nance c o n s i d e r a t i o n s ,  proper  phasing of g e n e r a t o r s ,  e f c .  

In  de fense  of DOE, t h e  e n t i r e  J a b l i r i  p r o j e c t  w a s  somewhat da r ing  

i n  t h a t  J a b l i n ,  u n l i k e  o t h e r  i nven to r s ,  w a s  b a s i c a l l y  ask ing  t h e  

government t o  ignore  t h e  normal phased development s t e p s  and move from 

t h e  concept  s t a g e  to p i l o t - p l a n t  product ion .  [)OE, t o  their c r e d i t ,  d i d  

a l low J a b l i n  t o  begin t h e  p i l o t - p l a n t  phase and thus  b r ing  the  process  

i n t o  i n d u s t r y  cons ide ra t ion  lang  before such a srage ~ ~ d d  have 

occurred .  DOE'S  concern wi th  environmental  matters is reasonablc and 

appears  n o t  t o  have d e t r a c t e d  from t h e  development of t h e  p l a n t .  

S ince  J a b l i n  is  s t i l l  pursuing h i s  i nven t ion  and the process  is a 

s u c c e s s ,  i t  would appear  t h a t  DOE made t h e  c o r r e c t  po l i cy  dec i s ions .  

Recommendations would t h u s  iravolve adopt ing  t h e  same approach w i t h  

n t h e r  i n v e n t o r s  a 
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PARTICIPANT: 

CASE TITLE: 

FUNDING LEVEL: 

CASE STATUS: 

Robert  J. Jones (27) 
2722 Salmon Drive 
Los Alamitos, California 90720 

Waste Heat U t i l i z a t i o n  for Commercial Cooking 
Equipment 

$65,000 

Project completed; f f n a l  r e p o r t  accepted 

Herbert E. Kierulff 
Kierulff Associates 
815 A r g a n d  
Seattle, Washington 98119 
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THE LNERGY-RELATED INVENT TONS PROGRAM CASE 

!rcgram P a r t i c i p a n i - ' ~  ...... _. Background 

Mr. Robert Jones ,  invcntor  and t h e  p r e s i d e n t  u f  Hydrocoil  Corporat ion,  

has  a b a c h e l o r ' s  degree i n  geology, w i t h  a n  emphasis on petroleum 

geology. I n  a d d i t i o n ,  he  h a s  a t tended  a l o c a l  community college t o  

t a k e  bus iness   course!^ (management s a l e s ,  b u s i n e s s  law) arid c e r t a i n  

I w h n i c a l  coiirses such  as welding. 

For t h e  l a s t  18 y e a r s  he  has  been involved i n  t h e  sale of c o n s t r u c t i o n  

F i f t e e n  o f  t h e s e  years have been spent-. des igning  and b u i l d i n g  products .  

s e l l i n g  v e n t i l a L i o n  systems f o r  r e s t a u r a n t s  e 

equipment € o r  P o r t e r  8 o i l e r  Company i n  Long Beach, California, which 

provides  him w i t h  a n  incoiue as h e  cont inues  to commercialize h i s  invent ion .  

P o r t e r  Roi le t  fabricate.;  i n s u l a t e d  metal c a b i n e t s .  The owner of P o r t e r  

B o i l e r  w i l l  assist i n  finaiiciilg the p r o j e c t  as it  grows, M r .  Jones h o l d s  

only  the Hydrcxoil  p a t e n t  and h a s  no previous  h i s t m y  as an inventor .  

Ile c u r r e n t l y  sells b o i l e r  

The Hydrocoil  o f f i c e  i s  l o c a t e d  a t  Penguin Cabinet ,  IIK., a Eabr ica tor  

of  i n s u l a t e d  metal food s e r v i c e  c a b i n e t s  i n  t h e  c i t y  of Commerce, 

C a l i f o r n i a .  

f i n a n c e  t h e  pro jecf  as i t  grows. I n  t h e  meantime, u s e  of  Penguin o f f i c e  

space keeps s t a r t u p  c o s t s  dorm, 

The OWIWT of Penguin i s  a s tockholder  i n  Hydrocoil. and may 

Hydrocoil  Corporat ion manufactures a h e a t  recovery system which 

r e p r e s e n t s  an e n t i r e l y  new product. i n  the r e s t a u r a n t  f i e l d .  I n  t h i s  

s e c t i o n ,  t h e  technology r e l a t e d  to t h i s  system w i l l  be  d iscussed .  

I'he invent ion  o f  the H y d c o c o i l  waste h e a t  recovery system was a 

d i r p c i  'resiil: o f  Mr. Jones '  ~ o r k  i n  designirng v e n t i l a t i o n  systems 

€ o r  r e s t a u r a n t s .  We recognized t h a t  h e a t  w a s  be ing  wasred, and he 

began  seeking ways t o  recover  i t .  

Thc r e s u l t  o f  h i s  s e a r c h  was a s t a i n l e s s  s tee l  cnclosed u n i t  

which i s  a t t a c h e d  d i r e c t l y  t o  the t y p e  of gas- f i red  cooking appl iances  



found i n  h o t e l s ,  h o s p i t a l s ,  s choo l s ,  commercial k l t chens ,  and 

r e s t a u r a n t s .  A s e p a r a t e  heat: t r a n s f e r  and c i r c u l a t i o n  module i s  l o c a t e d  

in a p l a c e  remote from t h e  k i t chen  work area. 

u n i t  c a t c h e s  t h e  h a ; .  flue gases  as they l e a v e  t h e  app l i ance  combustion 

chamber. The h e a t  is e x t r a c t e d ,  and t h e  c o o l e r  gases  are  exhausted i n t o  

t h e  hood. 

b u i l d i n g  UT water going t o  a w a t e r  h e a t e r  o r  b o i l e r .  The des ign  of  t h e  

Hydrocoi l  system prevents surface-generated g r e a s e  from coming i n t o  

The Hydrocoi l  recovery  

The recovered h e a t  can be used t o  p rehea t  a i r  coming i n t o  a 

c o n t a c t  w i th  t h e  c o i l  s u r f a c e .  

The technology a s s o c i a t e d  wi th  t h e  Hydrocoi l  system is no t  new. 

What: i s  unique i s  i t s  a p p l i c a t i o n  t o  low-grade h e a t  sou rces ,  f o r  example, 
cooking appl iances .  The system is  pa ten ted ,  bu t  t h e r e  are no surrounding 

p a t e n t s  t o  p r o t e c t  the o r i g i n a l  one. The name "Hydrocoil" is trademarked. 

Before h i s  i n v e n t i o n  w a s  p e r f e c t e d  and sut9mitted to ERLP, Mr. ,Tones 

encountered several t e c h n i c a l  problems. F i r s t ,  lie had t o  work ou t  t h e  

hardware system i t se l f .  Thc s y s t e m  was p o t e n t i a l l y  dangerous because 

i t  could  b lock  the ven t ing  of hot  gas i n  an  area where people  are working. 

A t t e n t i o n  t o  s a f e t y  i n  des ign ,  t h e r e f o r e ,  w a s  a paramount cons ide ra t ion .  

Also,  the s y s t e m  needed t o  be r e l a t i v e l y  s imple so non techn ica l  people  

could use  i t .  Otherwise,  market ing would became next  t o  impossible .  

When t h e s e  problems w e r e  so lved ,  t h e  inven to r  had t o  f i n d  ways 

t o  reduce t h e  product  c o s t ,  E i t i a l L y ,  i t  w a s  necessary  t o  prove out  

t h e  v a l i d i t y  of the system and o b t a i n  code approvals .  It took him 

about  two years, $10,000 t o  $15,000 o f  h i s  personal  funds ,  and the he lp  

of a c o n s u l t i n g  engineer  to develop the product t o  t h e  p ro to type  develop- 

m e n t ,  t e s t i n g ,  and engineer ing  stage. A t  Lhat p o i n t  ( i n  1976)  he 

submi t ted  t h e  i d e a  t o  ERPP. 
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CONTACT WITH THE ENERGY-RELATED TNVEN'L'I ONS PROGk4M 

M r .  Jones learned about  E K l P  by rcading a f l y e r  i n  a tfd3e 

magazine. Although h e  cannot remember the name of tlre magazine, i t  wa.; 

one s p e c i a l i z i n g  i n  t h e  hca t ing ,  v e n t i  1 a t k g ,  aid a i r  condi t ion ing  

i n d u s t r y  . 
Experjenge w i t h  the NBS 

H e  submit ted h i s  invent ion  f o r  ev..;luat.ri.o!z because he iaeeded fuiids 

t o  t e s t  the system. Would i t  work as envis ioned,  and was i t :  safe? H e  

expected t h e  Nat iona l  Bureau of Standards (NBS) t o  review t h e  p r o j e c t  

and recommend t h a t  t h e  .funds be  granted.  

Mr. Jones t o l d  the in te rv iewer  t h a t  t h e  NBS Irad two of t h e i r  okrn 

people  e v a l u a t e  t h e  system, and they  i n  t u r n  c a l l e d  i n  two e v a l u a t o r s  

from o u t s i d e  t h e  Bureau. Each of t h e  two o u t s i d e  e v a l u a t o r s  telephoned 

t h e  i n v e n t o r  and spoke w i t h  him f o r  about 30 minutes.  A l l  four  of the  

people  came t o  a f a v o r a b l e  conclusion,  aiid t h e  i.t~.vention w a s  passed t o  

t h e  Department of Energy (DOE). 

The f a c t  that t h e  invent ion  was passed on t o  DOE was the g r e a t e s t  

bene f i . t  der ived  froan t h e  NBS tectii-nical evnbuat ion process  according 

t o  M r .  Jones.  

because o f  t h e  e v a l u a t i o n  by NBS. 

H e  d i d  no t  change t h e  Hydrocoil. system i n  my- way 

T h e  on ly  problem the inventor  encountered i n  d e a l i n g  with t:he 

NBS process  w a s  t i m e .  It took about e i g h t  months t o  gel. t o  DOE. 

The Hydrocoil. product ha5 been t.his i n v e n t o r ' s  o n l y  experience 

with t h e  NBS. H e  r e p o r t s  that ,  i n  g e n e r a l ,  h e  i s  " s a t i s f i e d "  with t h e  

experience.  Table 1 (on the  folJ .owing page) d i s p l a y s  h i s  views of 

s p e c i f i c  aspects of the experience.  I n  answering t h e  r p e s t i  oils ~ S S Q C . ~  aced 

wi th  Table  1, t h e  respondent  noted  that h i s  answers would be based on 

an experi-ewce t h a t  happened i.n 1977 and t h a t  it would be hard foi: him 

t o  respond a c c u r a t e l y  about f e e l i n g s  t h a t  were f o u r  y e a r s  o l d .  
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Table 1. Kating of t h e  NBS t e c h n i c a l  eval-uation 

Very un- Un- Very Component Av er ag  e Sa  t is  f i e d  s a t i s f i e d  s a t i s f i e d  s a t i s r i e d  

T e  c'nn i c  a1 c o n t e n t  
and q u a l i t y  o f  
the e v a l u a t i o n  

Personal  c o n t a c t  

Helpfu lness  o f  
tRe evalua- 
t ion  

wi th  NRS 

T i i n e  r e q u i r e d  
f o r  evalua- 
t i o n  

C l a r i t y  o f  
e v a l u a t i o n  
Form 

Tone and wording 
o f  corre-  
spondence 

PJBS a t t e n t i o n  
t o  confiden- 
t i a l i t y  

General  level 
of s a t i s f a c -  
tr. i.cm w i t h  NBS 

x 

X 

X 

x 

Clanno t r eniemb er 

Cannot retneinber 

x 

X 

H e  i s  n o t  s u r e  whether he would submit a f u t u r e  invention t o  'NBS 

u n l e s s  he had no o t h e r  source of Funds, '"The b e  said, "is 

t i m e . "  

"But concept development i s  expensive and non-governmental c~~nipanics  are  

not: i n t e r e s t e d .  

I t  was f r u s t r a t i n g  For him t o  w a i t  e i g h t  months Eor t h e  review, 

Government may be the o n l y  a l t e r n d t i v e . "  

He has recommended t h e  EKIP t o  t h r e e  o r  f o u r  people.  H e  will 

cont inue  t o  recommend t h e  program, because he knows of 30 other  source 

of c a p i t a l  f o r  the i n d i v i d u a l  inventor .  
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... E q e r i e n c e  - w i t h  t h e  DOE 

AEter t h e  Hydrocoi.1. p r o j e c t  was passed t o  DOE, Mr. Jones expected 

DOE t o  e v a l u a t e  t h e  proposa l  promptly and provide  $65,000 i n  d i r e c t  

funding f o r  Lest ing.  These funds would p e r m i t  him t o  prove t h a t  an 

i n s t a l l e d  Hydrocoil  u n i t  could save energy and o p e r a t e  s u c c e s s f u l l y  

and s a f e l y .  M r .  Jones suggested s a f e t y  tesLirig by t h e  American G a s  

Associat:i.on (AGA) Labora tor ies .  The I)OE suggested Calspan Advanced 

Technology Center  f o r  e f f i c i e n c y  te:;e:i.ng. 

upon quotes  from AGA and Calspan. 

The $65,000 cost  w a s  based 

The g r a n t  w a s  slow i n  coming through. H e  rece ived  le t ters  from 

F i n a l l y ,  he began tal-ling every  DOE every  month o r  so b u t  110 g r a n t .  

Fr iday  t.u check on t h e  s t a t u s  of the a p p l i c a t i o n ,  

appeared t o  happen, h e  contac ted  h i s  congressman. That a c t i o n  g o t  

a t t e n t i o n  which l e d  t o  t h e  g r a n t i n g  of t i l e  a p p l i c a t t o n .  

When notliing 

IJhen asked what h i s  g r e a t e s t  d i f f i c u l t y  had been i n  working wi.t;li 

DOE, he r e p l i e d :  "Bureaucrating. Paper pushing a t  t h e  lower levels." 

He r e c a l l e d  t h a t  i t  took  between 8 and 1 2  months t o  g e t  t h e  g r a n t  

through. 

O n  t h e  o t h e r  hand, he d i d  achieve  h i s  o b j e c t i v e  of o b t a i n i n g  

s a f e t y  t e s t i n g .  The AGA L a b o r a t o r i e s  and t h e  Calspan Center were 

t h e  t e s t i n g  a g e n t s .  M r .  Mello, the. 1:)OE c o o r d i n a t o r  i n  t h i s  p r o j e c t ,  

noted t h a t  AGh was not. set up t o  do t h e  kind of t e s t i n g  r e q u i r e d  by 

the inventor .  Thus i t  n e c e s s i t a t e d  no t  o n l y  d o l l a r s  b u t  probably a l so  

t h e  p r e s t i g e  of DOE t o  persuade t h e  Assoc ia t ion  t o  test the product ,  

The g r a n t  a l s o  provided some a d m i n i s t r a t i v e  and overhead expense 

money Lhat allowed him to cont inue  i n  business. Although he  rece ived  

no s a l a r y ,  the oppori:un:i.ty t o  cover  some a d m i n i s t r a t i v e  expenses from 

t h e  g r a n t  w a s  b o t h  wel.come and necessary.  

The s a f e t y  t e s t i n g  by AGA through DOE bought him c r e d i b i l i t y  i n  

t h e  marketplace t h a t  was u n a v a i l a b l e  o therwise ,  It p e m i t . t e d  code 

approval  by loca l  bui.ldi.ng and s a f e t y  o f f i c i a l s .  Me had contac ted  

t r a d e  a s s o c i a t i o n s ,  u n i v e r s i t i e s ,  p u b l i c  u t i l . i t i c s ,  and o t h e r  o r g a n i z a t i o n s  



f o r  assistance. 

which is buying a unit f o r  evaluation, he got virtualPy no assistance. 

With the except ion  of Pacific Gas and Electric Company, 

El<LP was v i r t u a l l y  M r ,  Jones' las t  chance t o  develop his imvention 

?-timse3 f ; no out3 else was intercsted. The paperwork and bureaucraric 

t a n g l e  were frustrat ing t o  hiin, bu t  again, he had no o t h ~ ' ~ :  acceptable 

o p t i o n s ,  And except f o r  the Cimc problem, the ERJP worked reasonably 

weI.1.. Going through the ERLP experience was worth it, since lie lrad 

no ocher alternative buir t o  sell the p a t e n t  f o r  what he considers a 

Hclcltively small sum. 



OUTCOMES 

Current  S t a t u s  of t h e  Case 

Mr, Jones i s  a n  i n d i v i d u a l  invent-or w i t h  a n  i d e a ,  who had v i r t u a l l y  

no seed c a p i t a l  t o  support  him. In  1 9 7 9 ,  when he  contac ted  E R I P ,  he 

needed a ( t o  him) l a r g e  amount of funds t o  t e s t  t h e  e f f e c t i v e n e s s  and 

s a f e t y  of h i s  product .  

h e  needed $65,000 t o  do t h e  tes t .  Without t h e  t es t  he could no t  proceed,  

because i t  d i d  n o t  meet code s p e c i f i c a t i o n s .  

H e  had inves ted  $15,000 of h i s  work c a p i t a l ,  b u t  

Plecausr he  was a b l e  t o  o b t a i n  t h e  t e s t i n g ,  he now has o r d e r s  f o r  

h i s  product ,  has inves ted  another  $35,000 of h i s  own mongy i n  the b u s i n e s s ,  

has  ,311. i n v e s t o r / p a r t n e r ,  and has reasonable  p r o s p e c t s  f o r  t h e  f u t u r e ,  

Through October 15 ,  1981, M r .  Jones h a s :  

@ f a b r i c a t e d  and s o l d  t h r e e  Hydrocoi l  u n i t s ;  

@ manufactured f o u r  u n i t s  f u r  t e s t i n g  (one f o r  4G4 
L a b o r a t o r i e s ,  another  f o r  Calspan L a b o r a t o r i e s ,  a t h i r d  
f o r  t h e  Southern C a l i f o r n i a  Gas Company, and t h e  last 
f o r  i nec r i i a l  use) ; 

0 begun t h e  f a b r i c a t i o n  o f  one u n i t  f o r  sale; 

0 t w o  u n i t s  on o r d e r ;  

f o u r  u n i t s  s p e c i f i e d  i n  a r c h i t e c t u r a l  p lans .  

H e  now has  manufacturers’  r e p r e s e n t a t i v e s  covering t h e  e n t t r e  

west.~=i-a United S ta t e s .  It i s  probable  t h a t  he w i l l  cont inue  t o  meet 

market r e s i s t a n c e  t o  h i s  product ,  because i t s  novel ty  r e q u i r e s  him t o  

educa te  h i s  customers.  

Mr. Jones w i l l  o b t a i n  some f i n a n c i a l  support  frum h i s  c u r r e n t  p a r t n e r .  

H e  will cont inue  t o  sell. t h e  producls nationwide u n t j l  he reachcs a 

volume r e q u i r i n g  l a r g e  i n f u s i o n s  o f  v e n t u r r  c a p i t a l  and a p r o f e s s i o n a l  

management s t r u c t u r e .  When t h i s  time comes, he  p lans  t o  merge w i t h  OT 

sell o u t  t o  a l a r g e  corpora t iun .  
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INTERVIEWER COMMENTS 

Aside from t h e  t ime problem, M r .  Jones  encountered one o t h e r  

d i f f i c u l t y  which ERIP  may wish t o  cons ide r .  

b e  used i n  many government o rgan iza t ions .  

mess h a l l s ,  government h o s p i t a l s  and o f f i c e  b u i l d i n g s ,  s choo l s ,  and sc 

on. T h e  u n i t  now has  been t e s t e d  and shown t o  be  s a f e  and e f f e c t i v e  by 

two l a b o r a t o r i e s  h i r e d  by t h e  f e d e r a l  government, But MP. Jones cannot 

g e t  any f e d e r a l  agency t o  test  and then  buy h i s  u n i t .  

The Hydrocoi l  u n i t  could 

It is  a p p l i c a b l e  i n  m i l i t a r y  

Ne r e p o r t s  t h a t  t h e  people  a t  t h e  Veterans Adminis t ra t ion  say:  

"We d o n ' t  have a way t o  e v a l u a t e  t h e  product." 

h i m :  

p lus .  Energy conse rva t ion  is DUE'a problem." H e  claims t h a t  t he  

m i l i t a r y  "passed the buck" and t h a t  a l o c a l  government r e p r e s e n t a t i v e  

s a i d  t h a t  i t  " t a k e s  t o o  much paperwork t o  j u s t i f y  us ing  t h i s ,  

want t o  do it." 

HEW r e p r e s e n t a t i v e s  t o l d  

"We work on a c o s t  p l u s  b a s i s .  Lower c o s t s  and you lower t h e  

I don ' t  

P a r t  of  t h e  problem, accord ing  t o  M r .  Jones ,  i s  t h a t  " the  product: 

is n o t  a GSA type  i t e m  t h a t  one buys by t h e  g ross .  

i n t o  t h e  b u i l d i n g  system o r  as a r e t r o f i t ,  which invo lves  i n t e r f a c e  wi th  

%he b u i l d i n g  mechanical system and i n s t a l l a t i o n  work. '' 

It must be designed 

I f  an energy-saving dev ice  wi th  promise has a government market,  

perhaps ERZP o f f i c i a l s  could f i n d  some way t o  fo l low an inven t ion  across 

t h e  spectrum of government agencies .  T t  would s e e m  t h a t  t h e  government 

W O U Z ~  a t  least b e n e f i t  from having f u r t h e r  tests run  i n  t h e  f a c i l i t i e s  of 

a p p r o p r i a t e  agencies .  

See Robert  Gordon case f o r  a d d i t i o n a l  comments. 
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THE ENERGY-RELATED INVENTIONS PRBGKBM CASE 

-. ProAiLarn P a r t i c i p a n t ' s  .. Background . . . . . . . . . . . . . . . . 

T h e  i n v e n t o r ,  D r .  E s k i l  L. Karlson, has  a D . S c .  in phys ics  and a 

master's degree i n  zoology. 

t o  school  and t a k e s  courses  whenever he  bumps i n t o  a new f i e l d  of 

r e s e a r c h  and f i n d s  t h a t  he  nerds  more knowledge. One example he  g ives  

i s  th.2 f i e l d  of psychology; he  wen-t  back and took ' 'every course  I could 

f i n d "  when i t  was needed f o r  h i s  research .  

HE a l s o  makes t h e  p o i n t  Ellat he  goes back 

D r .  Karlssn worked f o r  several y e a r s  f o r  t h e  Atomic Energy Comiis- 

s i o n  but  i n  t h e  p a s t  several y e a r s  has  followed an  e n t r e p r e n e u r i a l  p a t h ,  

forming s e v e r a l  companies which h e  proudly p o i n t s  o u t ,  a r e  s t i l l  e x t a n t  

and s u c c e s s f u l .  H e  has  benef. i ted f i i ianciall-y from h i s  companies. However, 

he  is n o t  i n t e r e s t e d  i n  t h e  continuous o p e r a t i o n a l  a s p e c t s  of b u s i n e s s  

and p r e f e r s  t o  s p i n  o f f  c r e a t i o n s  from his company. H e  h a s  had cont inuing  

connect ions w i t h  u n i v e r s i t i e s ,  among which are Yale and Harvard. A t  t h e  

p r e s e n t  t i m e  he  teaches  and has  a l a b o r a t o r y  a t  Gannori U n i v e r s i t y  f o r  

which he  pays r e n t  (as he  I-ikes t o  p o i n t  o u t ) .  

D r .  Karlson has  obta ined  over 1.00 p a t e n t s  spread  over several f i e l d s .  

Curren t ly  he has a p p l i e d  % o r  p a t e n t s  f o r  LWO inventiio-t-rs and is  prepar ing  

f i v e  o r  s i x  a p p l i c a t i o n s  f o r  p a t e n t s .  F o r  several yea-rs h e  has  prepared 

h i s  own p a t e n t s  r a t h e r  than  emplayi.ng p a t e n t  lawyers 

D r .  Karlson i s  a p r o l i f i c  inventor  who c r o s s e s  several d i s c i p l i n e s .  

H e  has  worked i n  f i e l d s  as widely d i s p a r a t e  as phys ics ,  cancer ,  and 

chemical processes ,  b u t  wi th  a r e c e n t  emphasis on  ways t o  make processes  

cont inuous,  IIe sees himself as an app1.1ed s c i e n t i s t  and b e l i e v e s  I.n a 

s t r o n g  dichotomy between " s c i e n t i f i c  inventors"  ailil "gadget i n v e n t o r s .  ' I  

'Though the DOE o f f i c i a l l y  c a t e g o r i z e s  D r .  Kar l son ' s  i n v e n t i o n  as 

miscel laneous ) 1 1  i t  is more proper ly  ca tegor ized  as an i n d u s t r i a l  and 11 

l a b o r a t o r y  process ,  The purpose of t h e  invent ion  is  t o  provide a 

low-en~_rgy cont inuous process  f o r  separation of  chemical speci-er: o r  
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d i f f e r e n t  i s o t o p e s ,  i n  e i t h e r  t h e  gas  o r  l i q u i d  phase. The i n v e n t i o n  

combines any two or all t h r e e  c u r r e n t  s e p a r a t i o n  techniques - chrom- 

tography,  e l e c t r o p h o r e s i s ,  and c e n t r i f u g a t i o n ,  which i s  inc luded  i n  every 

combination. It l is a n t i c i p a t e d  t h a t  t h e  invent ion  will make s e p a r a t i o n  

f a r  more e f f i c i e n t  i n  term of t i m e  and energy. 

As w l t h  most of h i s  i n v e n t i v e  a c t i v i t y ,  D r .  Karlson’s  i n v e n t i o n  

came about i n  response t o  a r e q u e s t  f r o m  solgeone t o  solve a problem. H e  

w a s  reques ted  t o  develop a system f o r  s e p a r a t i o n  o r  e x t r a c t i o n  t h a t  d i d  

not u s e  h e a t ,  and he  went t u  work on t h e  problem, With a g r i n ,  Dr, Karlson 

says, “The t r u t h  i s  that T ge t  most o f  my i d e a s  w h i l e  s i t t i n g  on t h e  

head a ’’ 
The i n v e n t o r  worked on t h e  i n v e n t i o n  t h r e e  years  p r i o r  t o  submission, 

u s i n g  h i s  own Labora tor ies  f o r  development and h i s  own r e s o u r c e s  f o r  

p a t e n t i n g ,  J u s t  p r i o r  t o  submission h e  ran i n t o  two problems t h a t  

r e q u i r e d  c o n s i d e r a b l e  resources  and a l a r g e r  l a b o r a t o r y .  He needed t o  

determine the fi l l .er-s r e q u i r e d  f o r  t h e  i n v e n t i o n ,  and s i n c e  t h e r e  are 

thousands of inaterials t h a t  might q u a l i f y ,  t h e r e  was a need f o r  e x t e n s i v e  

and expensive i n v e s t i g a t i o n  and t e s t i n g .  To prove t h e  invent.j.on he 

needed t o  b u i l d  a l a r g e r  pro to type  than  he had made h i t h e r t o ,  and t h a t  

r e q u i r e d  access t u  a l a r g e r  labora tory .  

S e p a r a t i o n  o t  materials i s  a process  t h a t  i s  widely used commercially 

and scientifica1.S.y. Some o f  t h e  c u r r e n t  u s e s  nf  s e p a r a t i o n  are found i n  

uranium i s o t o p e  s e p a r a t i o n ,  nuc lear  waste  d i s p o s a l ,  and a l a r g e  nuinher 

of o i l  and chemical i n d u s t r y  a p p l i c a t i o n s .  To d a t e ,  cont inuous methods 

w i t h  l a r g e  throughputs  have n o t  been f e a s i b l e ;  t h u s  c u r r e n t  a p p l i c a t i o n s  

have used one o r  another  of t h e  t h r e e  high-energy methods of s e p a r a t i o n .  

The development of a continuous and rap id  p r o c e s s  f o r  s e p a r a t i o n  r e q u i r i n g  

low-energy i.nputs would have s i g n i f i c a n t  a p p l i c a t i o n s  where s e p a r a t i o n  

hs usrd now and would open up many o t h e r  areas of a p p l i c a t i o n  i n  pliarma- 

c e u t i c a l  p roduct ion  and i n  environmental  cleanup (brackish  and s a l t  

water p u r i f i c a t i o n  and t h e  cleaning of  e f f l u e n t s  ~ f o r  example) . 



The inven to r  became aware oT the program through the i r r r ivcrs i ty  as 

soon as t h e  law was passed,  As s o m  a s  the announcement came 1-0 thc 

u n i v e r s i t y ,  D r .  Karlson siabmitted h i s  i nven t ion  fo r  evalua L ion .  I i i s  

primary i n k r e s t  In  t h e  program w a s  t o  ob ta in  € t i d i n g  50 tha t  he could 

perform the  r equ i r ed  testing of materials and o b t a i n  t h e  l a b o r a t o r y  

space  needed t o  assemble a 1aigr.r p r o t o t y p e  f ox  t es t i i ig .  

S ince  D r .  Karlsoo has worked f o r  t l t e  federal government (AElC) and 

has received rontraet: ;  and gran t s  from a wide spectrum of f e d e r a l  and 

s t a t e  agmc i es  inc luding  Atomic Energy t o n m f s s i s n ,  Nat iona l  I n s t i t u t e  

of Heal th  arid Lhe Department of Defense, h i s  e x p e c t a t i o n s  of NBS ~ , 7 & ~ 1 ( 3  

very  real is t ic .  When hc submit ted his i nven t ion  h i s  on ly  expcctaLion 

w a s  t o  receive funding i f  approved, A s  fa r  as he i s  concerned, lie 

rece ived  a l l  that  he expected, appt-oval I o r  funrlirrg a 

D r .  karlson's overal l  asseasment. of the NRS e v a l u a t i o n  is that it 

w a s  good, More s p e c i f i c a l l y ,  he found NRS's forms, correspondence, and 

attention t o  conf ident i  a1 i t y  excel 1 bu t  judgpd tlie keshnical c o n ~ e n ~  

and qual i t y  of the e v a l u a t i o n  good and the  time r equ i r ed  for  evaluation 

unacceptable. He is t o l e r a n t  of t h e  t i m e  l a g  because he roiisirlers i t  

p a r t  of t h e  problem of being a new program that  has t o  work o u t  i t s  

2--. Ex eriencc . . .. . . , w L t b  . t h e  DOE 

Again, because of his long-term exper ience  ~ i t h  gOVeKIlmCnt programs, 

Dr. Karl son 's  expectations of DOE m r e  ve ry  real is t ic .  

funding and g o t  what he expected,  However, i n  a d d i t i o n  he got more than 

he expected i n  terms of being refcrrcd t o  o t h e r s  who might. answcr ques- 

t i o n s  or exchange ideas. HE made several r e f e r e n c e s  t i c )  the v a l u e  of the 

network of r e f e r e n c e s  he rece ived  from Glenn E l l i s .  The i nvcn to r  con- 

s iders  M r .  E l l i s  and his references the* bes t  experience he had with DOE. 

D r .  Karlson commented t h a t  the r e f e r e n c e s  rece ived  from M r .  E l l i s  have 

H e  expected 



put hTm i n t o  contact w i t h  a l l  k inds  of people whr:, have been h e l p f u l  in 

generating i d e a s  far  beyond t h e  scope of the invention itself. 

The inven to r  found IPQ d i f f i c u l t i e s  i n  wmking w i t h  DOE and made n 

p o i n t  of commenting on their special e f f o r t s  t a i  walk his  papers  through 

the system at one t i m e ,  which c u t  dawn on delays. 

Participant's Assessment of the ERPP 

'She b e s t  things about t h e  program to Dr. Marlson. were (1) the 

fUIIdfng t o  demonstrate his CCXLcept and (2) t h e  O u t s i d e  ValidatiOn, Which 

helped pxovide that further c r e d i b l l l t y  which helped enhance the interest  

of others In the invention. Severa l  c ~ m p a n i e ~  have expressed an interest  

i n  t h e  %.lavention, As far as the inventor i s  concerned, there w e r e  no 

d i f f i c u l t i e s  encountered i n  the program. 

'rhe most telling demonstration o f  the i n v e n t o r ' s  assessment ~f t h e  

program can be found i n  t h e  fact  t h a t  he has recommended the program t o  

others.. Dr. Karlson feels SO strongly about the program, despite several. 

ideas  f o r  changing t h e  way it is done, that he volunteered to do anyth ing  

he cod-d to help defend OF suppor t  the  program's cont inuat ion.  



OUTCOMES 

Current  S t a t u s  of t h e  . Case . . _. _.. .. . .- 

Though t h e  p ro jec t .  f i n a l  r e p o r t  i s  s t i l l  t o  b e  w r i t t e n ,  t h e  p r o j e c t  

The l a r g e r  pro to type  h a s  been completed, and most i s  " j u s t  about donee" 

of  t h e  t e s t i n g  has  been done. T h e  materials f o r  i n c l u s i o n  have been 

chosen. 

The i n v e n t o r  i n t e n d s  t o  b r i n g  the technology t o  a p o i n t  where h e  

can l i c e n s e  o r  s e l l  i t  t o  a campany i n t e r e s t e d  i n  producing and s e l l i n g  

t h e  technol-ogy. H e  has  no i n t e r e s t  himself i n  e x p l o i t i n g  t h e  i n v e n t i o n  

c o m i e  t:c i a l . ly .  

He i s  contempl-ating and conceptua l iz ing  extending t h e  technology 

t o  t h e  s e p a r a t i o n  of blood and, eve11 more i n t e r e s t i n g l y ,  t o  t h e  f i e l d  

of genet  i.c manipulat ion.  

Tangible  Outcomes 
I_ 

The t a n g i b l e  outcoiiies of the program are t h e  test d a t a ,  t h e  proto-  

t y p e ,  and t h e  i n t e r e s t  of several companies i n  p o s s i b l e  a c q u i s i t i o n  and 

commercial izat ion o f  the technology. The demonstrat ion of the f e a s i b i l i t y  

o f  t h e  concept is  the primary t a n g i b l e  outcome 01 t h e  program. 

-. Tntaligible . . .-. .. . Outcomes 

A s  far  as t h e  i n v e n t o r  i s  concerned, t h e  i n t a n g i b l e  outcomes i n c l u d e  

t h e  many c o n t a c t s  lie h a s  made and the i r  c o n t r i b u t i o n  t o  new i d e a s .  The 

demonstrat ion of t h e  concept h a s  a l s o  played a p a r t  i n  unfo ld ing  new i d e a s  

f o r  a p p l i c a t i o n ,  such as i n  t h e  f i e l d  of g e n e t i c  manipulat ion,  f o r  t h e  

i n v e n t o r .  
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INTERVIEWER COMMENTS 

D r .  Rar l son  r e p r e s e n t s  a rare and v a l u a b l e  r e source  i n  t h e  United 

S t a t e s ,  t h e  p r o l i f i c  i nven to r .  Though h e  himself  makes a judgment - f i l l ed  

s e p a r a t i o n  between "gadgeteers"  and " s c i e n t i f i c  i n v e n t o r s ,  '' t h e  f a c t  i s  

that: t h e r e  are p r o l i f i c  i n v e n t o r s  of a l l  k inds ,  The p r o l i f i c  i n v e n t o r ,  

t y p i c a l l y ,  has  many p a t e n t s  (on t h e  o rde r  of 100 o r  more) and f o r  each 

p a t e n t  can count another  10 t o  20 inven t ions  t h a t  he  never  pa ten ted .  The 

p r o l i f i c  i nven to r  is  a l s o  denoted by c r o s s i n g  many f i e l d s  and p r a c c i c a l l y  

responding t o  any ques t ion  o r  demand wi th  ano the r  i nven t ion .  

b e  gained n a t i o n a l l y  by s tudy ing  p r o l i f i c  i n v e n t o r s  w i th  a view to 

developing p o l i c i e s  t h a t  would sys t ema t i ze  and i n c r e a s e  t h e i r  response  

t o  n a t i o n a l  needs (e.g,, a program f o r  provid ing  gran ts  t o  p r o l i f i c  

i n v e n t o r s  who say  they can do something about any of a l i s t  of  s t a t e d  

problems).  

Much could  

D r .  Karlson a l s o  is  an example of a p a r t i c u l a r  k ind  of inventor -  

en t r ep reneur ,  who s tar ts  a company t o  e x p l o i t  h i s  i nven t ion  b u t  r e a l l y  

has no i n t e r e s t  i n  cont inuing  wi th  t h e  commercial izat ion and management 

of t h e  inven t ion  once i t  has  been proved and accepted.  
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THE ENERGY-mLATED LNVEM'TIONS PRO(;-W CASE 

Program ~. P a r t i c i p a n t ' s  Backgromil .- .. . . .. . . . . . . . . . . . . .- 

W. H. "Walt" Keanick is t h e  D i r e c t o r  of the Clark Meaz Science 

Laboratory a t  Oregon State  Univers:i.ty (OSU) i.n C o r v a l l i s  , Oregon. A 

member o f  t h e  OSU f a c u l t y  f o r  22 years ,  he  holds  a Ph.D. i n  ani.ma1 

s c i e n c e  w i t h  a d d i t i o n a l  areas of emphasis i n  food s c i e n c e  and s t a t i s t i c s .  

I n  a d d i t i o n  to h i s  LIti:i3Ch:i-Ilg r e s p o n s i b i l i t i e s  a.nd by v i r t u e  of h i s  

d i r e c t o r s h i p  o f  t h e  Labora tory ,  which is p a r t  of the OSiJ A g r i c u l t u r a l  

Experiment: S t a t i o n ,  Professor  Kennick holds  a half- t ime appointment i n  

t h e  OSU A g r i c u l t u r a l  Experimental  S t a t i o n .  HE holds  IPO p a t e n t s  and 

claims no i:iventions. 

Tenderness i n  meat i.s a c r i t i c a l  f a c t o r  i n  consiinier acceptance i n  

many markets.  Thus a g r e a t  many meat s c i e n c e  and indiist-ry p r a c t i c e s  

have focused on producing a tender  product.  '732s product; i~ivoi.ves a 

process  of hydrostatic:  p r e s s u r i z a t i o n  of pre- r igor  r ed  meat round m i i s c k  

to inducr  tenderness .  

Under this process  t h e  meat i s  taken froin t h e  k i l l  f l o o r  while  it 

is  s t i l l  w a r m ,  bagged, immersed i n  105' Fahrenhei t  water, and siibjected 

t o  15,000 p s i  (pounds of p r e s s u r e  per square  i n c h ) .  Laboratory s h e a r  

tests i n d i c a t e  t h a t  t h e  process  r z s u l t s  i n  g r e a t e r  %enderness than t h e  

normal aging process .  Lni~Eal .  c o n s m e r  t a s t e  preference  tests i n d i c a t e  

that  p r e s s u r i z e d  meat i s  p r e f e r r e d  over aged meat. 

The technology involved i.n the h y d r o s t a t i c  pressu-cizat ion process  

i s  re1at:i.vel.y s t r a i g h t f o r w a r d .  No new, unusual,  o r  coiiu,li.cated equip- 

ment i.s ileeded. The i.tlveiltion l i e s  i n  t h t .  a p p l i c a t i o n  of an establ. i .shed 

tec i ino logy  i n  a new a r e a .  

D r .  Kennick frec1.y adnaiLs t h a t  t h e  process  he i s  developing i s  n o t  

his invent ion .  He fi.rst l e a r n e d  of i.1: whilz on s a b b a t i c a l  i n  I re land  

w h i l e  reading  an A u s t r a l i a n  pi.iC3.ical:i.on. 'The A u s t r a l i a n s  had 1.enrrred 

t h a t  meat could b e  tender ized  under pressure at body temperatures b u t  



cons idered  t h i s  t o  b e  a l a b o r a t o r y  anomaly t h a t  mer i ted  only t h e  b r i e f e a t  

mention i n  t h e i r  arnriunl r e p o r t  I Dr. Kennick p r o j e c t e d  t h e  inplications 

of the p o t e n t i a l  of t h i s  l a b o r a t o r y  f i n d i n g  and began t o  pursue i t s  

development . 
During t h e  e a r l y  stages o f  t h e  p r o j e c t  D r .  Kennick's problems were 

b a s i c a l l y  f i-nancial. Relevant: t e c h n i c a l  e x p e r t i s e  w a s  r e a d i l y  clvailable 

on t h e  Oregon S t a t e  r,%mpus. H e  l acked  only t h e  r e s o u r c e s  needed t o  

a c q u i r e  t h e  equipment and s t a f f  necessary  t o  g e n e r a t e  t h e  tes t  data 

e s s e n t i a l  t o  v a l i d a t e  t h e  process  and proinote consuiner acceptance of 

t h e  product .  

This  process  saves energy i n  t h a t  i t  e l i m i n a t e s  t h e  n e c e s s i t y  t o  

coo l  and age meat b e f o r e  processing.  Addj t iona l  energy sav ings  are 

p o s s i b l e  througli s u b s t a n t i a l  r e d u c t i o n s  i n  sh ipping  volume and weight 

becatlse t h e  m e a t  is  boned a c  t h e  p o i n t  o f  k i l l ,  r a t h e r  than  a t  Z h e  t i m e  

of consumption, Of perhaps even g r e a t e r  socioeconomic importance are 

the g r e a t e r  e f f i c i e n c i e s  i n  product ion,  process ing ,  and more complete 

u t i l i z a t i o n  of m e a t  by-products. For example, t h i s  process  permi ts  beef 

producers  t o  f u c u s  on e f f i c i e n c y  of product ion ,  r a t h e r  than i m  t enderness ,  

Fewer car t - le  w i l l  need t o  b e  f e d  g r a i n s  (that could be used f o r  human 

consumption) , and East weight-gaining animals (such as u n r a s t r a t e d  

b ~ d l s )  can  rompete with slower weight-gaining l m t  t e n d e r e r  animals  (such 

as s t e e r s ) .  S u b s t a n t i a l  i n d i r e c t  energy sav ings  are also p o s s i b l e  by  

s u b s t i t u t i n g  grass - fed  beef f o r  grain-fed bee f ,  thereby  sav ing  the eriergy 

r e q u i r e d  t o  raise t h e  g r a i n .  While no cos t  s t u d i e s  have been completed, 

t h e  r e s e a r c h e r s  involved i n  t h e  p r o j e c t  are p r o j e c t i n g  R lower c o s t  t o  

t h e  consumer, as well as an i n c r e a s e  i n  consumer s a t i s f a c t i o n .  



CONTACT WTTII THE ENERGY-RELATED INVENTIONS PKQGRAM 

Experience wi th  --.____^ t h e  ~ MBS 

D r .  Kennick's i n i t i a l  exposure t o  NBS came i n  t h e  form o f  a f l i e r  

which ha-ypened a c r o s s  h i s  desk ( source  unknown). He decided t o  (contact 

NBS simply because h e  needed nioaey t o  cont inuc  h i s  experiments.  

hoped t h a t  a f a v o r a b l e  e v a l u a t i o n  would resi1J.t i n  DOE funding. 

h i s  e E f o r t s  w e ~ e  blocked by t h e  l a c k  of funds ,  h c  f e l t  t h a t  he klad 

not:hi.tsg t o  l o s e  b u t  something t o  g a i n  - f i n a n c i a l  support: and perhaps 

soiiic noltoriety o r  a s s i s t a n c e  i n  reaching  i n d u s t r y .  D r .  Kmnick does n o t  

reca1.1. having any d i - r ec t  c o n t a c t  w i t h  NBS a f t e r  s u b m i t t t i n g  h i s  process  

f o r  e v a l u a t i o n .  His major cri t icism. of  NBS was t h e  length  of t i m e  i t  

took fro g e t  through t h e  process. H e  was, however, impressed w i t h  t h e  

q u a l i t y  and tlwroiighness of the  NBS t e c h n i c a l  eva lua t ion .  

H e  

S ince  

ExperJence w i t h  ........_......._.__ the DOE _.._ 

D r  . Kennick' s o n l y  e x p e c t a t i o n  of t h e  D e p a r -  tnient of Eriergy was t h a t  

i t  would follow t h e  NBS recommendation and fund h l z  p r o j e c t .  

D r .  Kennick's assessment of the DOE program was mixed. LW.Pe he 

emphat ical ly  acknowledges that. DOE f i na i i c i a l  assis Lanr,e has been c r i t i c a l  

t:o 1i:i.s p r o g r e s s ,  h i s  personal  experiences i n  a t tempt ing  t o  c o n t a c t  DOE 

were less than  p o s i t i v e ,  Delays i n  resporise t o  i n q u i r i e s  and irzef f e c t i v e  

secre ta r ia l  pcrson~zel. w e r e  h i s  major complaints.  A s  he  put i t ,  "They 

cert;r:i.nl-y don' t put  their  b e s t  f o o t  forward. I' 

funding enabled hiin tro r e t a i n  a young s c i e n t i s t ,  E.  A. Elgasim, t o  work 

o n  the p r o j e c t  

a t t e n t i o n . "  

the UOE g r a n t  

On t h e  p o s i t i v e  s i d e ,  IIOE 

thereby gen,erat:i.ng t h e  d a t a  neces:;ary t o  "catch i n d u s t r y ' s  

The p r o j e c t  h a s  had a l o t  of pub1.i.city and, as a r e s u l t  of 

has "moved much f as t:er and accompI.i.shed much more e 'I 
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According t o  Dr, Kennick, "1 got the money 1 nccclcd to f i n i s h  my 

L - P ~ C L L ~ C ~ . "  

resul?tant f l c x i b i l i t y  necessa ry  t o  continue his work. 

The g r a n t  provided h i m  w i t h  'aspendable moneyss and the 

D r .  Kennick's greatest p r o b h r n  w a s  t h e  time involved i n  gec t ing  

khroup;h the  process .  CPoscly r e l a t e d  t o  t h i s  inpcdEment was the Lime 

hetween inquiry and response by program O F f i c i a L s  e 

The inventor's assrssment of t h e  program was., as noted earlier,  

mixed. While acknowledging t h e  importance of t h e  program's c o n t r i b u t i o n  

to h i s  r e s e a r c h ,  h i s  m i x t i o n  t o  the t i m e  de lays  w a s ,  "If we h a d n ' t  been 

si) &.-sperate, w e  might have forgotten the whole t h i n g a "  I4r. Mennjck 

p v e  tbrec? sugges t ions :  

spec..d up t l zc  process  

@ provide bet ter  feedhack,  and 

inc rease  frequency of contact. 
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OUTCOMES 

______ Current  l.ll...-............ S t x t u s  ~ of t h e  Case 

The p r o j e c t  h a s  no t  y e t  been completed, and t he  gvantpe iia5 reqasested 

a no-cost t i m e  ex tens ion ,  as a d d i t i o n a l  t e s t i n g  i s  d e s i r e d .  Progress  on 

t h e  seven i t e m s  contained i n  t h e  s ta tement  of work i s  as f o l l o w s :  

T e s t i n g  o f  the effect  of pre- r igor  p r e s s u r i z a t i o n  on S.argc 
muscle masses h a s  begim but: i s  n o t  y e t  completed. 

wholesale  and r e t a i l  c u t s  produced no si-gni-ficant d i f f e r e n c e  
i n  purge l o s s  o r  i n  y i e l d  of wholesale  c u t s .  
etices i n  y i e l d  of i n d i v i d u a l  c u t s  were experienced.  

packaging b e f o r e  p r e s s u r i z a t i o n  and changing c u t  tiirig I:ci?ch- 
n iques  can reduce t h e s e  l o s s e s .  

@ A s  noted above, y i e l d  t e s t  comparisons between hot-boned- 
t r e a t e d  and convent iona l ly  handled boneless  c a r c a s s e s  
w i l l  b e  c a r r i e d  ou t .  

less  beef c u t s  have been c a r r i e d  o u t .  R e s u l t s  are 
pre l iminary .  However, no major negat-ive e f f e c t s  appear 
t o  be  e v i d e n t .  

* Comparisons of c o n t r o l  and t r e a t e d  samples of mul.t:i--muscled 

Some d i - f fe r -  

ta T h e  g r a n t e e  f e e l s  t h a t  developing d i f f e r e n t  techniques  of 

@ Storage  l i f e  s t u d i e s  comparing t r e a t e d  and c o n t r o l  bone- 

@ Data from case l i f e  s t u d i e s  are n o t  y e t  a v a i l a b l e .  

* I n i t i a l  consumer acceptance s t u d i e s  i n d i c a t e  o v e r a l l  
consumer acceptance of  t r e a t e d  meat. Eigii'i ou t  of t h e  
twelve cuts w e r e  found t o  be s i g n i f i c a n t l y  (P < 0 .05 )  
more tender  than  corresponding c o n t r o l s .  NQ d i f f e r e n c e s  
were observed i.n f l avor .  New York and Lop round c u t s  
were judged t o  3e l e s s  j u i c y .  

A much 1-arger tes t  f a c i l i t y ,  capable  of accommodating '75 pounds 

of muscle ~ has  been c o n s t r u c t e d .  Funds f o r  t h i s  equipment were? suppl ied  

by a $28,000 P a c i f i c  Northwest Kegional Commlssion g r a n t .  

of food packaging equipment has  donated a $30,000-$40,000 meat packing 

machine t o  t h e  Laboratory t o  a i d  i n  the experiment.  With this equipment 

t h e  Laboratory cou1.d begin  l i m i t e d  product ion  t o  test  consumer r e a c t i o n  

i n  t h e  marketplace.  The major l i m i t i n g  fac1:or a t  t h i s  p o i n t  i.s t h e  l a c k  

of avai.I.abIe l i v e  animals  w i t h  which t o  experiment.  P o s t - r i g o r  muscle 

cannot be  used,  thereby n e c e s s i t a t i n g  o n s i t e  (01 nearby) s l a u g h t e r i n g .  

A manufacturer 



The technology i s  at t h e  p o i n t  where i t  could be  e a s i l y  t r a n s f e r r e d  t o  

c i s m e r c i a l  meat processors .  The b a r r i e r  i s  n o t  technologica l  b u t  I n f o r -  

m a t i o n a l ,  

a p p l i c a t i o n  are b a s i c a l l y  s t a t e - o f - t h e - a r t  and should b e  r e a d i l y  avail- 

a b l e ,  However, a d d i t i o n a l  t e s t i n g  and d a t a  are l i k e l y  t o  be  necessary  

t o  s a t i s f y  b o t h  r e g u l a t o r y  and commercial i n t e r e s t  

The equipment and p r o c e s s  technology needed f o r  commercial 

The g r a n r e e ' s  basic  g o a l  i s  t o  f i n i s h  Xiis r e s e a r c h  and  t o  see his 

work adopted by commercial meat packers .  

becmntng a n  e n t r e p r e n e u r .  

and b:o work w i t h  i n d u s t r y  i n  encouraging t h e  development o f  t h e  hydro- 

s t a t i c  p r e s s u r i z a t i o n  process .  

H e  has l i t t l e  i n t e r e s t  i n  

He i n t e n d s  t o  cont inue  w i t h  h i s  experiment 

Tangible  Outcomes 

The t a n g i b l e  outcomes of t h i s  p r o j e c t  are r e a d i l y  observable:  

@ A p r o j e c t  s c i e n t i s t  is working on t h e  p r o j e c t .  

Data v a l i d a t i n g  t h e  e f f e c t i v e n e s s  of the process  
a d  consiimer a c c e p t a b i l i t y  are be ing  genera ted .  

Research f i n d i n g s  have been publ i shed ,  

I n t a n g i b l e  Outcomes 

T h e  i n t a n g i b l e  outcomes of t h i s  p r o j e c t  are as fol lows:  

@ I n d u s t r y  i n t e r e s t  h a s  been heightened.  

The p r o j e c t  h a s  rece ived  a d d i t i o n a l  p u b l i c i t y  as 
a r e s u l t  of DOE funding.  

A s  noted  above, p r o g r e s s  h a s  been much f a s t e r  a s  
a r e s u l t  of the g r a n t .  
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This  casr i 11 u s t r a t e s  t h e  p o i n t  that sat  i s f a c t i o n  ( i n  t h i s  c a s r  

bTith a program) i s  condi t ionrd  bg OIOI-P than f i n a n c i a l  e x p e c t a t i o n s .  The 

g r a n t e e  i n  t h i s  c a s e  g i v e s  t h e  ERIP i t s  due. It has  b ~ e n  t h e  c r i t i c d l  

v a r i a b l e  i n  t h i s  progress  and has  been rcsporis ible  f o r  much of LIW 

p u b l i c i t y  t h a t  h i s  p ~ o j e r t  has  rece ivcd .  Y e t  h i s  o v e r a l l  e v a l u a t j o n  01 

and support  f o r  the program i s  somewlidt lukewarm. There 3rc at Peasf- 

t h r e e  t y p e s  of reasons  f o r  t h i s  p11e;11ioiwi1o~i: 

@ Basic o p e r a t i o n a l  f laws  i n  the program, of which the  
l e n g t h  of t i m c , ?  required f o r  e v a l u a t i o n  and process ing  
and 1.ac.k of adequate  feedback are symptomatic. 

a f f e c t  o v e r a l l  impressions - i n  t h i s  i n s t a n c e 9  i i l f requency 
of communicatiun, response t i m e  d e l a y s ,  poor  te lephone 
manners by DOE s e c r e t a r i a l  s t a f f ,  and t h e  f a c t  t h a t  the 
I -ni t ia l  p o r t i o n  of t.he g ran t ,  $51,600, came in t h e  form 
of a check unaccompanied by a l e t t e r  of explana t ion  ~ e ~ e  
men{::; oned. 

@ Unattended housekeep i-ng d e t z i l s  which are not  major but 

* I n h e r e n t  d i f f i c u l t i e s  t h a t ,  so t o  speak, coiiie w- i th  t h e  
t e r r l t o u y  . For example some t i  [ne  d e l a y s  are necessary  
t o  ensure  t h a t  t h e  t a x p a y e r ' s  doI1a1-s are  weI.3 s p e n t .  
Sim-l.larly , some l e v e l  of d i s s a t i s f a c t i o n  i s  probably 
unavoid.able, While i n  t h i s  irastance t h e  gx:ailtet._ g o t  
what h e  wanted, i n v e o t o r s  and innovators  normally have 
a long l i s t  of needs and wants that  i n  many :insP.ances 
wi1.l. exceed t h e  s t a t u t o r y  l i i i i i L s  o f  t h e  prograin. 

This  case, i f  supported by t h e  experierices of o t h e r s ,  i n d i c a t e s  tira% 

t h e r e  may be  need t o  r e t h i n k  (and s t r e a m l i n e )  NBS-DOE procedures  i n  t h e  

Energy-Related Invent ions  Program. 

I n  t h e  l i t e r a t u r e  t h e  t e r m  "typical.  i .nventor" frequently appears .  

There may w e 1 . l  be no such b e a s t .  I n  t h i s  c a s e  t h e r e  i s  an i n d i v i d u a l  

who i s  n e i t h e r  i n v e n t o r ,  e n t r e p r e n e u r ,  nor  innovator  i n  t h e  c l - a s s i c  

s e n s e  of any of t h e s e  terms. H e  d i d  n o t  o r i g i n a t e  the i n v e n t i o n ,  nor i s  

he i n t e r e s t e d  in p e r s o n a l l y  l-aunchinz a I P ~ W  v e n t u r e  based on h i s  work.  

The p o l i c y  i s s u e  involved h e r e  i s  tha t  t h e  program iaeeds t o  h e  s u f f i -  

c i e n t l y  f1exi.bJ.e to m e e t  t h e  needs of a wide v a r i e t y  of p a r t i c i p a n t s  i n  

t h e  h n o v a t i o n  process .  I n  t h i s  i n s t a n c e ,  the  program funct ioned w e l l -  

i n  t h a t ;  
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t h e  g r a n t e e ' s  needs (at t h i s  s t a g e  of development) have 
been m e t ,  and, perhaps more impor tan t ,  

what a p p e a r s  LO be a v i a b l e  p rocess  o f  s i g n i f i c a n c e  has 
betxi moved c l o s e r  t o  t h e  lnarketplilce. 

A second p o l i c y  i s s u e  is r e l a t e d  t o  t h e  n a t u r e  of that  s i g n i f i c a n c e .  

T h e  energy-re la ted  impact: of t h i s  technology i s  overshadowed by i t s  

impact on ( a >  t h e  meat i n d u s t r y ,  p a r t i c u l a r l y  i n  the West, and (b) wor ld  

hunger i n  t h a t  this p rocess ,  i f  wide ly  adopted, could release huge 

amounts of grain f o r  human consumption, as grass - fed  c a t t l e  could compete 

wi th  gra in- fed  an imals ,  WhFle this pro jec t  f a l l s  w i t h i n  the s t a t u t o r y  

l i m i t a t i o n s  of P u b l i c  Law 94-480, i t  r a f s e s  a p o l i ~ y  i s s u e  f o r  Congress 
t o  cons ide r  namely, should  similar l e g i s l a t i o n  bc. enac ted  f ~ r  o t h e r  

c r u c i a l  areas of t e c h n o l o g i c a l  innovation? 
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PARTICIPANT : 

CASE STATUS: 

Douglas MacGregor (86) 
Stephen Bauin 
Howard Bovers 
Diamond West Corpora t ion  
530 Fifth Avenue 
New York, Kew York 1.01136 

Coke D e s u l f u r i z a t i o n  Process  

$82,500 

P r o j e c t  completed; f i n a l  r e p o r t  accepted 

Lo i s  Martin Bronfnizen 
Energy Div i s ion  
P.Q. BQX X 
Oak Ridge N a t i o n a l  Laboratory 
Oak Ridge,  Tennessee 37838 
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THE ENERGY-KFTATED INVEN'1'XONS PKOGRAM CAS E 

T h i s  p r o j e c t  i.nvolved three key p a r t i c i - p a n t s  - 31.1 o f  whom were 

interviewed : Douglas Mac.Gregor , Stephen Baum, and !loward Bovers. 

MacGregor, t h e  i n v e n t o r ,  o r i g i n a l l y  a p p l i e d  t o  the ERIP  program f o r  

a s s i s t a n c e .  A f t e r  the NBS e v a l u a t i o n ,  c o n t r o l  of t h e  coke desu1.fur.- 

i za t i .on  process  was given t o  Dl-arnond West Corporat ion,  t h e  p r i n c i p a l s  

oC which are Mr. Howard Hovers and M r .  St:ephen Zaurn. Mr, Baum was 

p r i m a r i l y  r e spons ib l e  fo r  s e e i n g  t h e  ERIP applicati .orr  through t:he DOE 

funding p r o c e s s ,  arid as t h e  grantee, superv tsed  the work o i  t h e  g r a n t .  

Douglas MacGregor i s  current1.y t h e  owner and operaL:m of a sinaPS 

b u s i n e s s  ( 1 4  emp1.oyees) whic.11 tests i n s d a t i n g  materi.als. H e  has a 

B. S .  i n  elicmical engineer ing  and an M.S. i n  mechaillcal. engineer ing  

w i t h  some P1i.D. work i n  chemistry.  His work exper ience  r e f l e c t s  h i s  

e d u c a t i o n a l  background as we1.1. as t h e  wide  range of interests which 

have sparked 1i:i.s imagina t ioa  over L h e  yeaas. Be h a s  worked ( t o  name 

o n l y  a few j o b s )  as a n  engineer  f o r  t h e  Arabian American O i l  Company 

i n  Saudia  Arabi-a, as a nuc lear  enginee.1: i n  S a l t  Lakc C i t y ,  and as an 

R&D c o n s u l t a n t  f o r  an a g r i c u l t u r a l  p r o c e s s e s  and equiprnenc firm i n  

C a l i f o r n i a .  H1.s c u r r e n t  b u s l n e s s  pos i - t i ons  i n c l u d e  t h e  di.i:ector o r  

p r e s i d e n t  of seven smal.l. f i r m s  ( e . g . ,  I n t e r g a l a c t i c  Corporat ion,  

Honeykist Products ,  and Omega Graphics) .  

F i r .  MacGregor claims t o  have between 14Q and 160 p a t e n t s  f o r  a 

v a r i e t y  of concepts  from m~chani.cal  t o y s ,  h e r b a l  cosmetics ,  and video 

tape  t o  coke d e s u l f u r i z a t i o a .  

Howard Rovers, chairman of Diamond West C o r p o r a L h n ,  h a s  been i n  

the v e n t u r e  c a p i t a l  b u s i n e s s  €or  21. y e a r s .  

account ing and f Fnancing . 
g r a p h i c a l l y  v a r i e d  but  have concent ra ted  on t h e  development of 

s o p h i s t i c a t e d  t e c h n o l o g i e s ,  

H e  has R Sackground i n  

I I i s  investment  a c t i v i t i e s  have been geo- 

H e  has 110 i n v e n t t o n s  of h i s  own. 

M r  . Stephen B a l m ,  p r e s i d e n t  of  Diamond West C o r p o r a t i o n ,  h a s  an 

M . A .  i n  chem:l.st:ry from MIT. 

s u l t a n t  i n  t h e  area of hazardous waste  rnatiagemen[l. Be has  c o n s i d e r a b l e  

For. a number o f  years he worked as a con- 



experience working on government pro jec t s .  

i z z t t ? r ~ a t  in i n v e n t o r s ,  he has no inventions o r  patents of his own. 

president Q E  Diamond West Corporation, a small. busI.ness wl.%ta approxi- 

mately tern employees 

R&D 011 t he  coke d e s u k f u r i z a t i o n  process  

Although he hss an ongoing 

As 

he has had prin~ah-y respons2bi l i ry  f o r  conduct ing 

The technology developed by MacGregor -is a process whereby o r g a n i c  

s u l f u r  (up t o  99%) can be  removed coke mads from h igh- su l fu r  coal. 

The chemical cleaning process is d i f f e r e n t  from other coke d e s u l f u r i z a -  

t i o n  processes  because it uses a unique chemistry.  

she introduction of s u l f u r  dur lng  the coking process i n  osder to  e x t r a c t  

s u l f u r .  

grade coke f o r  the s teel  i n d u s t r y  and electrode-grade coke for the 

a lminum indus t ry  and i n  the productbra  of a pol-lutant-f  ree fuel Because 

such a process  permi ts  the use 01 lower-grade (high-sulfur)  coals in t h e  

This  prncesa invo31.ves 

Its p r i n c i p a l  app l i ca t ions  are i n  the manufacture of metallurgical- 

cokfng pE-OCeSSs. Che OVeb-Zlll iQlyPaCt  Of the PKOCeSS, if SUCOk?SSfCI, W O d d  

b e  t o  s u b s t a n t i a l l y  increase t h e  amount of u s a b l e  coal. r e se rves  in the 

Uinited S t a t e s .  

N r ,  MacCregor developed the technology between 1959 and 1971, Me 

had bcen working on a process t o  remove by-products from wood materials, 

Since he had access t o  t h i s  t y p e  of Laboratory equipment, he decided t o  

“pl3Y &I Hf2 deVePoped the theoret%CZd. fr,XBeWoZ’k for t h e  coke 
d e s u l f u r i z a t i o n  process and usirig some coke he had OKI hand ran t h e  

process EXL a bench scale, Over the  next two years he r e f i n e d  t h e  pro- 

cess,  until h e  a p p l i e d  f o r  a patent (which was g r a n t e d ) ,  Slnce h e  had 

no p a r t i c u l a r  i n t e r e s t  at t h a t  time in developing t h e  i d e a  further, he 

p u t  the idea aside* 

concerned about energy s h o r t a g e s  OK poLluti~n from coal,  and bes ides ,  

As he explained, no one at that t h e  was p a r t i c u l a r l y  

e . . once 1 know aa idea works, 1: lose  in te res t ,”  a r  
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGWY 

Contacf w i t h  t h e  NBS 

In t h e  mid-1970s, MK. MacGregor w a s  working with t h e  AAh Stove 

Company. One day dur ing  a d i s c u s s i o n  concerning problems of us ing  

coal as a f u e l ,  MacGregor mentioned h i s  coke d e s u l f u r i z a t i o n  i d e a  and 

p a t e n t  e H e  subsequent ly  e n t e r e d  i n t o  a b u s i n e s s  r e l a t i o n s h i p ,  t h e  

specifics of which are unclear ,  which included,  however, t r a n s f e r r i n g  

c o n t r o l  of t h e  p a t e n t .  

Then, a t  :he urg ing  of the company, h e  submit ted t h e  coke desul-  

f u r i z a t i o n  i d e a  ta NBS f a r  e v a l u a t i o n .  MacGregor's gXpeCtationS of 

t h e  NBS program were t h a t  it would be a good oppor tuni ty  t o  ge t  money 
f o r  development. Although he f e l t  t h a t  NBS took too  long  for  t h e  

e v a l u a t i o n  (one y e a r ) ,  MacGregor's o v e r a l l  exper ience  w i t h  Che program 

bras p o s i t i v e .  In r e t r o s p e c t  he thought t h e  e v a l u a t i o n  w a s  f a i r .  Mile 

h e  had d i f f i c u l t y  keeping t r a c k  of  here h i s  p r o j e c t  w a s  i n  the proc.ess, 

h e  found t h e  NBS c l e r k  respons ive  and h e l p f u l  i n  tracking. down h i s  

i i ivent ion.  He  rece ived  no o t h e r  services from NBS other t h a n  t h e  

eva lua t ion .  

Baum, who took over  t h e  ERIP a p p l i c a t i o n  a f t e r  t h e  recommendation 

f o r  funding,  a l s o  found t h e  NBS reviewers h e l p f u l .  During t h e  negot i -  

a t i o n s  t o  buy t h e  l i c e n s e  f o r  the process  and dur ing  B a r n ' s  and Bovers 's  

e f f o r t s  t o  v e r i f y  t h e  pa ten ted  process9 8aun consul ted  w i t h  t h e  reviewers 

f r e q u e n t l y .  H e  found a l l  of them cooperat:ive. 

Contact with t h e  DOE 

When NBS recommended this i n v e n t i o n  f o r  DOE funding,  Maceregor sub- 

m i t t e d  a proposa l  For $250 m i l l i o n ,  t o  develop a l a b o r a t o r y - s c a l e  model, 

a p i l o t  p l a n t ,  and then  a product ion  p l a n t  t o  f u l l y  o p e r a t i o n a l i z e  the 

process .  DOE found t h e  proposa l  unacceptahle ,  and M r .  MacGregor was s o  

informed. Subsequently DOE rece ived  a l c & t e r  ( A p r i l  1.979) signed by 

MncGregor (and W. H. Sayer) a d v i s i n g  DOE t h a t  an e x c l u s i v e  l i c e n s e  f o r  

the coke d e s u l f u r i z a t i o n  pa t en t  had been grant-ed Diamond West Corporat ion.  
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The c o r p o r a t i o n ' s  r e p r e s e n t a t i v e ,  Mr. Stephen Baum, had been des igna ted  

t o  pursue  t h e  g ran t .  

After c o n s u l t a t i o n  wi th  DOE, M r .  Baum rewrote  t h e  proposa l  f o r  

2,500, The proposa l  inc luded  t h r e e  t a s k s :  (1) conduct ing p rocess  

r e s e a r c h  ( v e r i f i c a t i o n  of t h e  pa ten ted  p r o c e s s ) ,  (2) conduct ing an 
a p p l i c a t i o n  s t u d y  t o  i n v e s t i g a t e  t h e  most economical and marketable  

a p p l i c a t i o n s  f o r  t h e  products  of the process ,  and ( 3 )  developing 

eng inee r ing  estimates. A g r a n t  w a s  awarded i n  1978. 
M r .  Baum's exper ience  w i t h  DOE w a s  very p o s i t i v e .  H e  found Glenn 

E l l i s  a t  DOE t o  b e  h e l p f u l ,  supplying hirn wi th  informat ion  and a s s i s t a n c e  

b o t h  b e f o r e  and a f t e r  t h e  g ran t  w a s  awarded. 

him i n  developing t h e  g r a n t  work s t a t emen t ,  E l l i s  gave Baun names of 

people  t o  c o n t a c t  who were working i n  t h e  area and vo lun tee red  t h e  use  

of DOE'S l i b r a r y  t o  conduct a l i t e r a t u r e  s e a r c h  en coke d e s u l f u r i z a t i o n .  

This  l a t te r  a s s i s t a n c e  w a s ,  accord ing  t o  Baum, extremely valuable.  Ttae 
190E view of Baum w a s  p o s i t i v e .  Baum w a s  r e spons ive  and p r o f e s s i o n a l  i n  
d e a l i n g  wi th  t h e  agency. 

In a d d i t i o n  t o  a s s i s t - ing  

M r .  Baum had some d i f f i c u l t i e s  w i t h  the DOE program. The forms, 

he thought ,  were complicated.  Likewise,  t he  delays; i n  r e c e i v i n g  g r a n t  

monies r a i s e d  some major d i f f i c u l t i e s .  

c r u c i a l  t o  Baum because he w a s  u s ing  some f a c u l t y  and g radua te  s t u d e n t s  

a t  Cooper Union School of Engineer ing and Science i n  New York to  conduct 

l a b o r a t o r y  experiments  on t h e  process .  These i n d i v i d u a l s  were a v a i l a b l e  

du r ing  t h e  summer; t h e r e f o r e  t h e  funding was needed du r ing  t h a t  t i m e .  

Baum spen t  a cons ide rab le  amount of h i s  t i m e  t r a c k i n g  down where t h e  

money w a s  and who w a s  r e s p o n s i b l e  f o r  g e t t i n g  i t  s e n t  t o  hirn. 

The t iming  of payments w a s  

Another problem which Baum confronted du r ing  t h e  DOE funding pro- 

cess w a s  u n r e l a t e d  t o  DOE, a l though he thought i t  might have j eopa rd ized  

awarding of t h e  g r a n t ,  

t e legram t o  P r e s i d e n t  Carter demanding a t t e n t i o n .  

t h a t  DOE might respond ve ry  n e g a t i v e l y  t o  the e f f o r t  by MacGregor t o  

b r i n g  o u t s i d e  p r e s s u r e  and s e n t  a l e t t e r  t o  the White House r e t r a c t h g  

t h e  le t ter .  According t o  E l l i s ,  however, such a c t i o n s  were not  i n f r e -  

quent  and had no real e f f e c t  on h i s  d e c i s i o n .  

Late i n  t h e  n e g o t i a t i n g  phase,  MacGregor sent a 

Baum and Bovers f e l t  
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P a r t i c i p a n t ' s  Assessment of  t he  ERIP  ..,_ __I-.-...-. _..__I _l_l 

From B a u m ' s  perspec t ive  t.he b e s t  thing about  the program was Lhat 

i t  gave him an oppor tun i ty  t o  work on t h e  p r o j e c t ,  

p e r s p e c t i v e  the bes t  t h i n g  about the program wa.s N B S ' s  p o s i t i v e  evsl-  

u a t i o n  of h i s  concept. 

From >kcGregor 's  

Fo r  Baum t h e r e  was no wors t  t h ing  abouL the  program except t h e  

r e s u l t s  05 t h ~  tests,  which are not  t h e  r e n p o n s t b i l i t y  of NBS OK DOE. 

For MacGregor t h e  W Q X ~  thiiig about the program ~ 3 . s  tl-yi.ng t o  f i n d  out  

57hat was going on, p a r t i c u l a r l y  a f t e r  Baum took over .  

A s  f o r  the par.t icipants '  o v e r a l l  eva lua t ion  o f  t h e  program, i t  i s  

posi t i .ve .  They would recomiiend i t :  t o  o ther  inven to r s  because they 

b e l i e v e  i t  f u l f i l l s  a need t o  supply seed noilcy fo r  promising i d ras .  

Even MacGregor , whose general. e v a l w t i o n  of t h e  government is  nega t ive ,  

had a ressonalaly good expcrience wi th  the. program. 

complaints were d i r e c t e d  mainly a t  Rovers and Raum. 

H i s  problems and 
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Current  S t a t u s  of the Case -- 

When the i n v e n t i o u  was submit ted t o  DOE f o r  e v a l u a t i o n  i t  was a 

theoretical concept whfch had been t e s t e d  by the i nven to r  on a bench 

scale.  The NBS eva Luators considered the chemical process as desc r ibed  

in t he  suppor t ing  documents and a f t e r  review recometlded the t n v e n t i o n  

for f1andkng. 

DvrFng t h e  e v a l u a t i o n  process, Bowers and Baurn were negsttattng t o  

purcl-lase the License f u r  the coke d e s u l f u r i z a t i o n  process  (as well as 

o t h e r  :essets) from t he  AAA Stove Company. The p o s i t i v e  e v a l u a t i o n  b y  

NUS was a major factor :  contributing t o  their f i n a l  d e c i s i o n  t o  purchase 

t h e  license and to form Diamond Mest Corporat ion.  

When Baum and Bovers assuned responsibility f o r  the proeesss the 

D O E ,  QII the b a s i s  of &kcGregor 's  proposal, was prepared  to reject zhe 
invention f o r  f ind ing .  DOE'S dec-ision was based on a number of factors .  

MacCregor@ s o r i g i n a l  proposa l  was very unrea1.isti.c i n  terms of t h e  amount 

of money r eques t ed ,  and t h e  paperwork w a s  s loppy.  Moreover, from cnnver- 

s a t i s n s  w i t h  MacGregor, E1Lis's gene ra l  impression w a s  that ElacGregor 

d i d  not exhibi t  the qual . i t i es  of an inven to r  o r  en t r ep reneur  wliich 

redrice rhe  funding r i s k  and i n c r e a s e  the  p r o b a b i l i t y  of t h e  S I I C C ~ S S  01 

t h e  invent ion .  

p o s i t i v e .  H e  exhibited t h e  entrepreneurial skills and p ro fes s iona l i sm 

w h i c h  ImE thought would make h i m  a good r i s k .  

DOE and Bovers b e l i e v e d  t h a t  i t  was important t o  v e r i f y  MacGregor's 

process. For t h i s  reason khe p a r t i e s  agreed t o  Task 1. of the  work s t a t e -  

meat. Mitb the assistance of Dr. Kapner, of the Cooper IJnion School 01 

Engineering and Science ,  and several of h i s  graduate  s t u d e n t s ,  prepara- 

t ior is  were made t o  k e s t  che ~ n c e p t .  Despi te  numerous e f f o r t s  and 

consuLtati on w i t h  the inventor (who does not: believe t h e r e  was enough 

consultation) 
The ckmands and c o s t s  of pro.c.ess t w t i n g  were beyond t h e  expec ta t ions  o f  

Baum' s approach t o  t h e  funding process  was howcver ., 

A s  a consequence, bo th  

the  tests fai l .ed t o  repl icate  the  i n v e n t o r ' s  results e 

the: E R I P  reviewers and Diamond West, and a g r e a t e r  allocation of f u n d s  

and e f f o r t  t o  l a b o r a t o r y  work was necessary.  Tasks 2 and 3 w e r e  coiupleted 
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but.. n o t  as o r i g i n a l l y  designed.  I n  addirion, Baum explored the  

comie rc i a l  development prospect-.; f o r  the technology w i t  11 a number of 

firius. Hc a l s o  conducted a l i b r a r y  search on coke d e s u l f u r i z a i i o n .  

F i n a l l y ,  when MacGregor's process  f a i l e d ,  Balm expanded the p r o j e c t  t o  

i n c l u d e  cons ide ra t ion  of o t h e r  coke d e s u l f u r i z a t i o n  processes .  

While Diamond West i s  pursu ing  alternal: i ve avenues f o r  coke 

d e s u l f u r i z a t i o n ,  tt ie technology as deEined by 14acGregor has been t e n t e d  

and has f a i l e d  t o  perform. Diamorid West has  no p lans  t o  cont inue  work 

on t h i s  p a t e n t  i n  t h e  f u t u r e .  

__ Tangiblc  Resu l t s  

Because of the f a i l u r e  t o  t rep l ica te  the i n v e n t o r ' s  test: i:esuSts, 

t h e r e  are o n l y  limited t a n g i b l e  resu l t s  from the program. Diamond West 

stil.1. exis ts ,  a l though i-ta prospectx f o r  the f u t u r e  are somewhat b l eak ,  

Another t a n g i b l e  r e s u l t  is t h e  f i n a n c l a l  suppor t  given one p ro fes so r  

and several graduate  s t u d e n t s  a t  Cooper Union f o r  a sti~~ulleif. 

Int an_gib 1 e Res u l  t s ________ 

One important  i n t a n g i b l e  and unexpected r e s u l t  o f  t h e  program b3as 

i h a t  i t  f inanced t h e  educa t ion  of a number of people  (Baum and some o t i re r  

s c i e t l t i s t s )  OLZ t he  problem of taking s u l € u r  ou t  of coke. Keco&nizing 

t h e  importance of t h e  p r o b l ~ n z ,  thcse people  have riot given up t h e  hope 

t h a t  rhey s t i l l  may f i n d  a process  Liiat will work. With BOVCTB'S h e l p ,  

they are seeking  p r i v a t e  ventiire c a p i t a l  t o  support  t h e i r  F f f o r t  . 
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INTERV LEtJER COMMENTS 

From a procedura l  p e r s p e c t i v e ,  t h e  MacGregor B a r n  Bovers e ~ p e r i e n e e s  

raise several .  problems:  

1.ong and ( 2 )  t h e  forms and t h e  procurement process  w e r e  perce ived  as r o d -  

bloeks.  On t h e  p o s i t i v e  s i d e ,  t h e  n o n f i n a n c i a l  a s s i s t a n c e  which DOE and 

t h e  NBS e v a l u a t o r s  gave Baum was s u b s t a n t i a l  and a p p r e c i a t c d .  The NBS 

and DOE s t a f f s  w e r e  perceived by a l l  par tLes  as be ing  fai.r and p r o f e s s i o n z l .  

(1) t h e  t i m e  r e q u i r e d  w a s  perce ived  t o  be t o o  

'E"rlis case p r e s e n t s  some i n t e r e s t i n g  problems. G i v e n  t h e  reslilts of 

t h e  t es t  t o  v a l i d a t e  t h e  i n v e n t o r ' s  concept ,  t h e  case r e p r e s e n t s  one of  

t he  f a i l u r e s  of  t h e  program. DOE would have p r e f e r r e d  t h a ~  t h e  case had 

been v a l i d a t e d  by an independent t h i r d  p a r t y  p r i o r  t o  funding,  b u t  t h a t  

task is n o t  w i t h i n  t h e  mandate of t h e  program. A s  a consequence, DOE 

and NRS had t o  judge  t h e  process  only on the basis of what w a s  p resented  

in  t h e  documents prepared by MacGregor. As i t  turned  o u t ,  the p a t e n t e d  

process  d i d  not  s t a n d  up t o  t e s t h g .  

w a s  r e q u i r e d  i n  t h e  work s ta tement ,  as it w a s  Lhe l o g i c a l  next s t e p .  I 

do n o t  know how many of the invent ions  which go through the e v a l u a t i o n  

process  are l i k e  MacGregor's i n  t h a t  they need l i m i t e d  funding f o r  con- 

c e p t  v a l i d a t i o n  p r i o r  t o  undertaking any major work on the invent ion .  

Special. c o n s i d e r a t i o n  may need t o  b e  given t o  t h i s  type o f  problem.  

To NBS's and DOE'S c r e d i t ,  t e s t i n g  

Another i n t e r e s t i n g  dimension o f  this case is t h e  dec is ion  by DOE 

n o t  t o  fund MacGregor but  t o  fund Baum and Bovers. Ce-rrdiinly b u m  and 

Bovers f e e l  t h i s  d e c i s i o n  was a p p r o p r i a t e .  

has  ' I f  l a s h e s  of  b r i l l i a n c e "  b u t  t h a t  he is f i n a n c i a l l y  i r r e spons ib l - e  

and unre1LalaI.e. (MacGregor does not  have many kind  words f o r  Bovers 

e i t h e r ,  a l though he l i k e s  Baum.) Both b e l i e v e  tha t  i f  MacGregor had 

rece ived  t h e  money t h e  tests never would have been done. T h i s  i n t e r -  

viewer's b r i e f  te lephone  conversa t ion  d i d  no t  r e s u l t  i n  s u c h  a n e g a t i v e  

eval  u a t i o n ,  a l though t h e r e  is some i n d i c a t i o n  that MacGregor stretcl~ed 

the t r u t h  i n  t h e  in te rv iew.  

140-160 p a t e n t s  (an impressive and d i f f i c u l t  accomplishment). A r o u t i n e  

patent  s e a r c h  o n l y  turned up f o u r  pakents awarded between 1960 and 1981. 

Both b e l i e v e  that  MacGregor 

To i l l u s t r a t e ,  MaeGregor claims t o  have 



Certainly, i n  rctrospeet, DOE'S d e c i s i o n  seems vindicatpd. Baum and 

Hovers s p e n t  thc money j u d i c i o u s l y  and w e r e  able t o  accomplish thc  tasks 

in the work statemcnt. The major problem w a s  inot t h e i r s  - the  problem 

was w i t h  the  p r o c w s .  
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THE ENERGY-KELATED INVENTLONS PROGRAM CASE 

Nr. Mahalla,  t h e  inventor ,  rece ived  a B. A .  degree from t h e  U n i v e r s i t y  

o E C a l t f o r n i a  i n  m e t a l l u r g i c a l  e n g h e e r i n g .  His post- ,col lege t r a j n i n g  

came l a r g e l y  from h i s  on-the-job experiences w h i l e  working in. t h e  copper 

indus  t r y  . 
A f t e r  l e a v i n g  school ,  Mr. Mahalla rook a p o s i t i o n  w i t h  L n s p i r a t i o n  

Copper. H e  worked f o r  :Cnspiration Copper as a metal l -urgical  engineer  

f o r  t h e  next  20 y e a r s .  'Twelve y e a r s  ago h e  l e f t  I n s p i r a t i o n  t o  work on 

h i s  own as a c o n s u l t a n t  t o  v a r i o u s  copper indi. istr ies.  H i s  e n t i r e  pro- 

f e s s i o n a l  exper ience  as an engineer  h a s  been w i t h i n  t h e  copper i i lduStKy,  

and a s i d e  f r o m  I n s p i r a t i o n ,  h e  had no ocher " o f - f i c i a l "  jobs .  

I n  h i s  c a p a c i t y  as a metal l -uugical  engineer ,  he h a s  devoted a con- 

s i d e r a b l e  amount o €  h i s  t i m e  t o  he lp ing  people  develop processes  f o r  

recover ing  prec ious  m e t a l s  such as gold ,  s i l ve r ,  and copper us ing  a 

hydrometa l lurg ica l  process .  

Mr. Mahalla has  one  o t h e r  pa ten ted  invertti-on ( p r o c e s s ) ,  which i s  t-o 

produce very c l e a n  copper chemicals from crude copper. It appears  t h a t  

h e  has  been a n  innovator  f o r  rnan.y y e a r s  i n  t h e  copper industry; however, 

t h e s e  are t h e  only two pa ten ted  i n v e n t i o n s  t o  h i s  c r e d i t .  A t  p r e s e n t ,  

M r .  Mahal-la and D r .  L e s t e r  Hendrickson, of Arizona S t a t e  U n i v e r s i t y ,  are 

developing a ~ i y d r o m e t a l l u r g i c a l  process  f o r  t i n  and s i l v e r .  

Descr ip t ion  of .. .- t h e  Technology _. 

The technology is a hydroi i ie ta l lurgical  p rocess  f o r  e x t r a c t i n g  copper 

and i s  cl .early a n  a l t e r n a t i v e  t o  t h e  p r e v a i l i n g  smel-Ling processes  used 

by  95% o f  tire copper i n d u s t r i e s  today. The Mahalla process  eliminates 

t h e  e l e c t r o r e f i n i n g  s t e p  c u r r e n t l y  used i n  m o s t  copper r e f i n i n g  processes  

and reqir i res  no e x t e r n a l  source  of  energy. To accomplish the refinemeni: 

of copper,  the Mahalla process  (Pa ten t  4 , 0 9 6 , 0 8 6 )  places n e a r  t h e  t o p  

l eve l  of a tank  conta in ing  cuprous c h l o r i d e  complex ( C u C 1 2 )  a aonconduct- 

i n g  ( p l - a s t i c )  p e r f o r a t e d  p l a t e .  On t o p  of t h i s  p l a t e ,  i r o n  blocks are 
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placed so as n o t  t o  o b s t r u c t  t h e  p l a t e  h o l e s .  

scrap i z o n ,  is  surrounded by the cuprous c h l o r i d e  s o l u t i o n .  

The i r o n ,  which can h e  

"he Mahalla process  r e f i n e s  copper c r y s t a l s  through R chemical 

r e a c t i o n  between t h e  copper i o n s  i n  t h e  s o l u t i o n  and a more act ive 

metal, i r o n ,  The d r i v i n g  force f o r  copper p r e c i p i t a t i o n  i s  t h e  elec- 

t r5chemica l  p o t e n t i a l  d i f f e r e n c e  between metallic copper and a second 

r e a g e n t ,  i r o n ,  which is  consumed. Gradual ly ,  copper c r y s t a l s  "grow" 

through the p e r f o r a t e d  h o l e s  i n  t h e  nonconductive p l a s t i c  p l a t e .  Mhen 

rrnose af t h e  copper i n  t h e  s o l u t i o n  has  been d i s p l a c e d  t o  a c r y s t a l l i n e  

IQHSPD, t h e  process  s tops  and t h e  copper can be c o l l e c t e d .  

produced by t h i s  process  is as pure  as o r  purer  than  commercially pro- 

duced oxygen-free high-conduct ivi ty  (OFHC) copper.  

The copper 

T h i s  i n v e n t i o n  w a s  t h e  r e s u l t  of a sequence of  events .  M r .  Mahalla 

Copper cement, a c rude  was working on a method t o  p u r i f y  copper cement. 

material a s s o c i a t e d  w i t h  copper product ion,  is e v e n t u a l l y  r e f i n e d  i n t o  

copper ,  

cement, something d i f f e r e n t  from t h e  cement showed up. H e  asked liimself 

what he d i d  t o  cause  t h i s  new product  t o  appear .  

cate h i s  i n i t i a l -  f i n d i n g ,  h e  c o u l d n ' t .  A f t e r  much t r i a l  atid e r r o r ,  he 

d iscovered  t h a t  when c e r t a i n  v a r i a b l e s  were manipulated s y s t e m a t i c a l l y  

t h e  product  could b e  produced r e l i a b l y .  

While working i n  a l a b o r a t o r y  on the p u r i f i c a t i o n  of t h i s  

When he t r i e d  t o  repl.1- 

A t  t h i s  p o i n t  he began working w i t h  D r .  Lester Hendrickson a t  

Arizona S t a t e  U n i v e r s i t y  (ASU) f o r  t h e  purpose of a s s i s t i n g  him to 

determine  the q u a l i t i e s  of t h e  copper produced by h i s  method. 

Dr. Nendrickson determined t h a t  the copper w a s  more pure  t h a n  copper 

produced by t h e  e l e c t r o l y t i c  method used i n  t h e  i n d u s t r y .  

When a l l  a s p e c t s  of t h e  process  w e r e  developed and t h e  h i g h  q u a l i t y  

of t h e  r e s u l t a n t  copper w a s  e s t a b l i s h e d ,  M r .  Mahalla w a s  i s s u e d  a patent,  

The  MahalXa process  is a unique procedure f o r  r e f i n i n g  copper. I ts  
major advantage i s  that no e x t e r n a l  energy source  is r e q u i r e d  ( i n c l u d i n g  

e lec t r ica l  and thermal) .  Mahalla processes  of fer  a p o t e n t i a l  energy 

s a v i n g  'of lQ-30% over  e x i s t i n g  technologies  i n  t h e  copper i n d u s t r i e s .  

Second, i n  c o n t r a s t  t r a d i t i o n a l  methods, t h e r e  is no a i r  p o l l u t i o n .  

HK, Maha1l.n has been working on t h i s  p a r t i c u l a r  process  f o r  over  

e i g h t  years. During t h a t  t i m e  h e  has been involved i n  i d e n t i f y i n g  and 



s o l v i n g  many h i g h l y  technixall  problems - I n  a d d i t i o n  t o  h i s  owsi e x p e r t i s e ,  

h r  'rzas r e l i e d  p r i m a r i l y  011 t h e  resources  of D r .  Hendrickson and Arizona 

S t a t e  U n i v e r s i t y .  Between tibe two of them, most of t h e  f .n i r_ ia l  t e c h n i c a l  

problems were reso lved .  

The p r i h a r y  resources rieeded by t h e  i n v e n t o r  Were those of  p a t e n t  

a t t o r n e y s  and i n v e s t o r s .  Approximately $500,000 was needed t u  move t h e  

process  t o  t h e  p o i n t  w ? i e r e  i t  was paten ted .  Accordicig t o  M r .  Mahslla,  

t h e  p a t e n t  c o s t s  were t h e  most expensive of all costs .  Most o f  t h e  

money came f r o m  t h e  inventor  and  a few Investors. 

The primary nontechnical-  problem which had t o  he  overcome w a s  

o b t a i n i n g  t h e  copper i n d u s t r y ' s  aeeepLance o f  t h e  process .  This Indus- 

t r y  w a s ,  and sfrll.1 i s ,  r e s i s t a n t  t o  change. Very l a r g e  COIi ipal3iC3R, such 

as those  comprising t h e  copper i n d u s t r y  liave bui l . t - in  b i a s e s  a g a i n s t  

anyone from t h e  "outs ide" having a b e t t e r  method or  process  than  they  

have. \ h e n  a person froin o u t s i d e  comes t o  a b i g  company, t h e  company 

s a y s  te1.l u s  how i t  works, and we'll l e t  you know i f  wc'r:? i n t e r e s t i i d .  

From the i n v e n t o r ' s  pesspec t ive ,  i f  he areveal-s a l l  t o  t h e  company, h e  I.s 

t o t a l l y  unpro tec ted .  

academic conmunity t o  prove and ve r i fy -  h i s  invent ion .  H i s  hope w a s  t h a t  

by going through t h i s  process  hr wou1.d eventuall-y e s t a b l i s h  t h e  v i a b i l i t y  

of t h e  Mahalla process .  

I n  M r .  Mahal la 's  case, he chose t o  work w i t h  t h e  

I n  terms of t e c h n i c a l  problems encountered dur ing  t.he development 

o f  t h e  process ,  s e v e r a l  s t a n d  out  as s i g n i f i c a n t .  P r i o r  t o  subnriission 

t o  N H S ,  and even t o  d a t e ,  t h e  process  h a s  beet1 i n  t h e  r e s e a r c h  and 

devebcpment s t a g e .  One of t h e  key problems was the sl-ow ra te  ai: a~hfch  

t h e  m a c r o c r y s t a l l i z a t i o n  of t h e  copper  occurred.  I n  ordet: f o r  t h i s  

process  t o  compete with o t h e r  processes ,  i t  was determined L l ~ t  t h e  

d e p o s i t i o n  r a t e  needed t o  b e  increased .  Another problem w a s  t h a t  

i m p u r l t l e s  needed t o  b e  removed and pirecious metals such as s i lver  

recovered.  A t h i r d  problem was t h a t  d u r i n g  r e s e a r c h  and development 

only l a b o r a t o r y - q u a l i t y  copper so1uti.o.w w e r e  used. 

r a i s e d  a s  t o  how e f f i c i e n f :  t h e  process  would b e  i f  a c t u a l  ].each l ~ i q u o r  

from copper r e f i n e r i e s  w e r e  u s e d .  

A q u e s t i o n  was 



The current: primary application of this technology is i n  the  

copper industry, However, the Mahnlla process can be used, w i t h  

d i f f e r e n t  chemicals and reactive agents, to refine silver t i n ,  and 

perhaps other similar metals from s o l u t i o n s  Irrdeed, Wr a Mahalla and 

Dr Hendrickson have already es tab l i shed  similar proccssee f o r  o ther  

i n d u s t r i e s  
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CONTACT WITPI THE ENERGY- RELATED INVENTIONS P R O G W  

Experience w i t h  hlie NBS - ___ _... ___x___ ...-.. 

While t h e  inventor  i s  u n c e r t a i n  as to  how he heard  about ERIP,  i t  

i s  c e r t a i n  t h e  t h e  i-nterviewees submit ted t h e  proposa l  t o  NBS i n  o r d e r  

t o  s e c u r e  funding necessary  t o  cont inue  t h e  process  of r e s e a r c h  and 

development. 14hil.e they d i d  n o t  submi-t t h e i r  p roposa l  j u s t  t o  r e c e i v e  

t h e  NBS "stamp of approval ,"  they r e a l i z e d  t h a t  accep tancc of t h e i r  

p r o j e c t  by N R S  would be of v a l u e  i.n t h e i r  e f f o r t s  t o  s e c u r e  add i t iona l .  

funding 

EssentLal ly ,  b o t h  M r .  Mahal-la's and Dr. Eiendrickson's e x p e c t a t i o n s  

o f  NBS were minimal; they hoped f o r  a good review and p o s i t i v e  recommen- 

d a t i o n  f o r  funding. They d i d  not  expect  nor d i d  they ask f o r  any 

s e r v i c e s ,  o t h e r  t h a n  evaluat:i.on and recommcndation, from NBS . The only 

person w i t h  whom ihey had ariy s i g n i f i c a n t  r e l a t i o n s h i p  was t h e  second 

stage reviewer, Paul  Pemsl-er .  Once h i s  r e p o r t  was submit ted,  t h a t  was 

Lhe end o f  t h e i r  c o n t a c t  wi th  NBS. 

I n  terms of t h e  i n f l u e n c e  of NBS on t h e  i n v e n t i o n ,  there w a s  no 

change i n  t h e  b a s i c  na ture  o r  functi .an of t h e  i-nvention. Accordi.ng t o  

M r .  Mahalla,  i t ' s  t h e  same "anirnalt' today as i t  w a s  b e f o r e  they  submit ted 

t h e i r  p roposa l  t o  NBS. A t  no I-irne vas the i . r  p roposa l  r e j e c t e d  by  NBS; 

however, NBS r a i s e d  several. q u e s t i o n s  about the process  t h a t  Mr. Maha1l.a 

and D r .  Hendrickson had t o  answer b e f o r e  funding was awarded. Became 

t.he answers whi.ch they gave '[Lo t h e s e  ques t ions  were s a t i s f a c t o r y  t o  NBS 

and because of the  f a v o r a b l e  review, NBS recommended t h e  Mahalla process 

b e  funded. Thik technology was  n o t  changed as a r e s u l t  of i-nteracti-on 

between t h e  i n v e n t o r  and NHS. 

Overall.  t h e  p a r t i c i p a n t s  were q u i t e  s a t i s f i e d  w i t h  t h e i r  r e l a t i o n s h i p  

wich NBS, They  felt t h a t  once NRS got. their p r o p o s a l ,  they  ere q u i t e  

expedient  i n  liheir review, 211 a d d i t i o n ,  t h e r e  was f r e q u e n t  c o n t a c t  

between N4S and t h e  gran tees .  

with the NRS system. They r a t e d  t h e i r  l e v e l  of  s a t i s f a c t i o n  as be ing  

t o t a l l y  s a t i s f i e d  with NBS. I n  terms of s p e c i f i c  area e v a l u a t i o n s ,  t h e  

i n t e r v i e w e r s  f e l t  t o t a l l y  s a t i s f i e d  wi th  NRS ' s  e v a l u a t i o n ,  t h e i r  p e r s o n a l  

Both i n t e r v i e w e r s  could f i n d  no problem 



c o n t a c t  w l L h  them, t h e  11elpful.ness o f  t he  evn.luation, clarity of she 

eval .uat ion form, tone and wording of correspondence, and N B S ' s  a t t e n t i o n  

L O  c o n f i d e n t i a l i t y .  They were s a t i s f i e d  wi th  the  time (ten months) 

required f o r  t h e  t o t a l  eva lua t ion .  

To date,, t h e  inventor  has submi t ted  on3.y one proposa l  t o  NBS; how- 

ever, he would have no qualms about submi t t ing  a proposa l  aga in ,  i f  he. 

had ;a d i f f e r e n t  energy-related i w e n t i . o n .  I n  a d d i t i o n ,  bo th  Mr Mahalla 

m d  D r  

o thers  ., 

Hendrlcksun s t a t e d  tha t  t.hey would recommend the program t o  

Once the proposa l  was recommended f o r  DOE funding ,  the par t i c . i pan t s  ' 
expecta.t ion w a s  t h a t  fur).ding would be for thcoming,  They d i d  not expect  

another  review cyc1.e from DOE. They f e l t  t h a t  f u r t h e r  review was not  

warrm1t:e.d. According t o  Dr. Hendrickson t h e  DOE review was: a t e c h n i c a l  

review; however, according t o  an i n t e r v i e w  wi th  P a t  Donohoe t h e  DOE 

review process  i s  no t  a t e c h n i c a l  review. 

Dr. Mendric-kson expected t h a t  DOE would move more r a p i d l y  on funding 

rheir pro;j e c t  ; however, they experienced cons ide rab le  de l ays  e DOE r equ i r ed  

E 5  mcmths before  t h e  award w a s  made on September 1, 1979.  Overa l l ,  i t  

took, t w o  yeixrs one mouth i n  order  t o  award the g r a n t  t o  M r .  Mahalla. 'row 
l eng  I t  took t o  gee: the money is  unce r t a in .  Both interviewees felt that  

ttdetr expec ta t ions  f a r  a f a i r l y  rapi-d review were rea l i s t ic  a 

1Jli:i.le Mahalla and Hendrickson knew t h a t  suppor t  from t h e  inven t ions  

program would be a one-term c o n t r a c t ,  they a l s o  thought that: ERIP would 

assist i n  ob.taining funding from o the r  programs i f  t h e  work w a s  success- 

fu1.l.y completed under t:he con t r ac t .  Accordireg t:u Dr, Hendrickson, they 

receivetl one l e t te r  from someone at: DOE, a l though i t  could have been 

frcsm NBS, that  l e d  them t o  be l i eve  t h a t  DOE would provide a d d i t i o n a l  

fixiaracial a s s i s t a n c e  from o the r  programs a f t e r  t h e  te rmina t ion  of t h e  

c o n t r a c t  'Chis expec ta t ion  w a s  no t  f u l f i l l e d  (1 

i 
I n ,  terms of  a s s i s t a n c e ,  both Mr. Elahalla and D r .  Bendrickson 

expected only f inanc ia l .  suppor t ,  as d e s c r i b e d  above. They d id  not 

expect technical, mana.gernexit, infornlat:Ion, t e s t i n g ,  market ing,  o r  
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business planning  a s s i s t a n c e .  

of assistance,  e i t h e r .  Recently DiBE provided some market ing a s s i s t a n c e  

by paying f o r  a d i s p l a y  booth f o r  them a t  the *iJoxld Energy Engineer ing 

Conference i n  Atlanta. 

They d id  no t  r e c e i v e  ally of t h e s e  t y p e s  

The one bes t  exper ience  that  these i n d i v i d u a l s  had while a s s o c i a t e d  

wi th  t h e  DOE w a s  being funded by t h e m .  T h e  one worsl_ t-xperience was 

eomilunications -- the long pez iods  of time between coni-acts. \&PIX they 

d i d  t a lk  they were t o l d  t o  j u s t  keep wai t ing .  

A s  a rt?!;ult of con tac l  w i th  DOE, they wpre contacted by two g r o q s .  

One was the SwPdish I n d u s t r i a l  Development Coxporat ion and t h ~  o t h e r  t he  

Dr-enoe Corporat ion i n  PiLtsburgh. 

and D r .  Hendrickson and these two f i r m s  occurred;  however-, thcrff were no 

i d e n t i f i a b l e  outcomes. 

Some correspondence between Nr. Mahalla 

C l e a r l y ,  t h e  inost significane outrome oLC the granree's p a r i  t c i p a t i s n  

i n  t h i s  program w a s  t h e  f u r t h e r  development of the Mahalla process.  The 

inoney which t h e  inventor and D r  . Hcndrickaon received enabled them T o  

s o l v e  some s e r i o u s  probleim iii t h e i r  process of  r e f i n i n g  copppr.  It. can 

be  concluded t h a t  reee iv i i ig  t h e  money was the Scst t h i n g  tha t  occu~red 

f o r  them. 

The in t c rv i ewees  could not  i d e n t i f y  any aer io i i s  p r o h l e u  o r  impedi- 

ments t o  p a r t i c i p a t i o n  i n  the  program. Once contact w i t h  DOE was ~mdc, 

s u p p o r t  went w e l l  and there were no b a r r i e r s .  
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Current: S t a t u s  of the Case 
II_- ____-___._ 

Tiae progress made by the inven to r  and Dr, Hendrickson was t h a t  they 

w e r e  able to solve the major problems i d e n t i f l e d  i n  theis- work statement. 

In p d r t i c u l a r ,  tlic:y were able  to speed up the process  S% growing the 

copper  macrocrys tn ls .  First they i d e n t i f i e d  the variable:;  t h a t  influ- 

ence the growth sate of t h e  crystals.  Second, they  were a b l e  t e a  al ter  

the p h y s l c a h  geometry of t h e  c e l l  and, t he reby ,  the c o ~ ~ f l g u ~ a t i ~ ~ i  of 

t h e  cell and rate ~f growth. 

Al: present  this technology is w e l l  e s t a b l i s h e d  a t  the bench-scale 

p ro to type  level. 

convinced that a Barges-sealc p ro to type  will work, too.  

The process has been proved t~ work, and they are 

The next  strep foreseen  by Hfp. MahaPla and Dn. Hendrickson 1s the  

develnprnent of a scaled-up pro to type  t o  more a c c u r a t e l y  sirnulate the 

a p p l i c a t i o n  in an o p e r a t i n g  copper refinery. Two steps must bc e5n- 

s i d e ~ e d ,  First, between $2.5 and $3.5 t n l 1 l . i ~ ~  must be raised, and 

second, mechanical engineers need t o  be deployed t o  solve a nusaber 
OF engineer ing  problems which w i l l  be encountered  when sca l ing  cp, 

t h i s  money will be the copper indus t ry  i t s e l f ,  

Both intcrviewees bel ieve  t h e  most I ~ g f c a l  and likely source f o r  

Tangible Outcomes 

The primary t angib le  outcome was the development of a s u c c e s s f u l  

bench prototype -.-- a p ro to type  which refines copper in an eccsiaomical and 
energy-ef ficient manner. Another t a n g i b l e  outcome is thac Mr, Mahallla 

and Dr. Hendrickson w i l l  be a t t end ing  a Barge conference i n  Atlanta f o r  

the purpose of s e t t i r i g  up a d i sp lay  booth f o r  t h e  inven t ion .  The i n t e r -  

viewees are going t o  A t l a n t a  because of the financial assistance o f f e r e d  

t o  t h e m  by t h e  DOE. 

3n a d d i t i o n  fo the above outcomes, the  p a r t i c i p a t i o n  i n  the ERIP  

p r o j e c t  has embled  f o ~ r  graduate students under Dr ' Hendrickson to 

conduct research that d i r e c t l y  related t o  the. Nahalla process.  As a 
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r e s u l t ,  these f o u r  s t u d e n t s  were able  t o  o b t a i n  their M.S. degrees.  

F i n a l l y ,  t h e  intervi.ewees s t a t e d  t h a t  a major outcome was the product ion  

of an  8O-page techntcal report. on the  n a t u r e  of the Mahalla process .  

Ent angib IC Out comes 

In  terms o f  i n t a n g i b l e  outcomes, both M r .  Mal-ralla and D r .  Bendrickson 

Both have inet wi th  and d i s -  b e l i e v e  t h a t  they  have gained p r o f e s s i o n a l l y .  

cussed  t h e i r  process wi th  a wide  spectrum of p r o f e s s i o n a l s  i n  an3 o u t  of 

t h e i r  f i e l d .  Both t h e  grantees and t h e  Mahalla process  have been n a t i o n a l l y  

p u b l i c i z e d  as a result of p a r t i c i p a t i o n  i n  ER1P. 

Second, Arizona State  Univers i ty  has gained some i n c r e a s e  i n  s t a t u r e  

because they hos ted  the p r o j e c t  on their campiis. 

has positive f e e l i n g s  about t h i s  p r o j e c t  as a r e s u l t  and uses  i t  i n  t h e i r  

p u b l i c  r e l a t i o n s .  

The ASU a d m i n i s t r a t i o n  

L a s t ,  the s p e c i f i c  technology i s  unique, and the in t e rv i ewees  fee l  

t h a t  they  hawe added s i g n i f i c a n t l y  t o  the  knowledge base of the f i e l d  

of hydrometallurgy . 
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INTERVIEWER COMNEMTS 

The primary o p e r a t i o n a l  change that was recornended by M r .  Mahalla 
and Dr. Hendrickson w a s  t h e  need f o r  mure frequenr and clear d i r e c t i o n .  

An i n d i v i d u a l  i n v e n t o r  has  l i t t l e ,  if any, knowledge of t h e  f e d e r a l  

bureaucracy.  When t h e  forms came t o  Mr* MaAalla, h e  had a l o t  of 
d i f f i c u l t y  completing them. They f e e l  that the DOE should not  take 

f o r  gran ted  t h a t  an i n d i v i d u a l  inventor knows what to doLwitlm these 

Essn1s . 
The key p o l i c y  issue r a i s e d  by the i n t e r v i e w e r  i s  t h e  limitation 

of "one-step, one-time" funding.  

as theirs,  a d d i t i o n a l  funding  i s  necessa ry ,  While they  were a b l e  t o  

go m e - s t e p  f u r t h e r  i n  t h e  R&D process ,  t h a t  one step may not: be 

sufficient t o  i n s u r e  c o m e r c i a l i z a t i o n  of t h e  technology. 

They b e l i e v e  t h a t  i n  many cases, such 





195 

CASE TITIIF, : 

Alvin Marks (9) 
253-16 10th Avenue 
T&itestone, New York 1.1357 

P r ~ j  ect  completed; final report accepted 

L o i s  Marein Bronfman 
Energy Division 
P.0 ,  Box x 
Oak Ridge  National Laboratory 
Oak Ridge ,  Tennessee 37830 



THE ENBRGY-RELATED INVENTIONS PROGRAM CAS E 

Alvin Marks i s  an inventor  by p r o f e s s i o n  and an. en t repreneur  by 

n e c e s s i t y .  

50 years. H i s  i n v e n t i v e  t a l e n t  i s  broad and basic .  It r c f l . ec t s  h i s  

t e c h n i c a l  competence, gained through ediicat.i.on and expei iencc  i n  t.%e 

areas of  electrical engineer ing  (R.S.,  Cooper Union School of Engineering 

and Science)  and bas lc  physics .  With over  100 U.S. p a t e n t s  and 250 

European p a t e n t s ,  h i s  t w  primary areas o f  1.nventi.on a c t i v i t y  have been 

I n  t h e  f i e l d s  of p o l a r i z e d  o p t i c s  and e l ec t r i c  power conversion.  As 

inventor  of p o l a r i z e d  sunglasses  and three-dimensional  unovies ( a s  FEU 
as nuiiierous o t h e r  p o l a r i z e d  o p t l c a l  a p p l i c a t i o n s )  ME:. . Marks has gained a 

r e p u t a t i o n  ins a f i r s t - ' c l a s s  inventor .  H e  has had access L O  government 

p o l i c y  c i rc les ,  as evidenced by R X I  i n v i t a t i o n  t o  t e s t i f y  b e f o r e  Congress 

i n  1967,  and he has  rece ived  nati.oma1 newspaper coverage (e. g -  , New 

liork 2"imes). In add i t ton ,  Mr. Marks and h i s  b r o t h e r  have buj.3-t a 

m u l t i m i l l i o n - d o l l a r  research, development, and product i o n  c o r p o r a t h n  

(30-50 employees i n c l u d i n g  aaixi1.iary c o n s u l t a n t s )  which p r o v l d e s  thc 

suppor t  necessary  for him t o  f i inctfon more o r  less as a-il i-mdependent 

i n v e n t o r .  It  g i v e s  hinit t h e  f i n a i i c l a l  means t o  main ta in  h i s  family and 

"a room of h i s  own" i n  which t o  pursue i d e a s  whi~ch i n t e r e s t :  him. The 

corpcjration makes smne o f  i t s  money t h e  i n v e o t i o n s  Marks has been 

a b l e  t.o deveI.op t:a t he  p o i n t  of conmercial i .zat ion.  Currenfl-y, f o r  

example, the c o r p o r a t i o n  i s  involved i n  the  r e i n t r o d u c t i o n  of three.- 

d i m e n s i o n d  movies. 

Now i n  h i s  e a r l y  70s,  he  has  been i n v e n t i n g  f o r  alrnnslr 

!&ile Marks's bus iness  activi-t ies were a b l e  t o  s u s t a i n  him i n  t h e  

development - even conmiercialization of  some of h i s  I-deas, they  were 

riot a b l e  t o  f inance  the hulk  of h i s  ~ ~ r k  without  some oi.~tsi.dcl assistaace.  

Marks and Marks Pol.arizcd Corporat ion have rece ived  over 40 govern.ment 

grants from a var:i.ety of agencies (e. g . ,  NASA, t h e  Navy, Nat iona l  Science 

Foundation (NSF), and t h e  A i r  Force) over t h e  l a s t  40 y e a r s .  

Marks's work i n  t h e  area of electrothermodynamics i s  examp1.e oE 

t h e  t y p e  o f  work r e q u i r i n g  f i n a n c i a l  support .  The work t o  be done i n  

this f i e l d  was so  b a s i c  (from b o t h  a t h e o r e t i c a l  as  well as an @ng:neEQKi.aPg 
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per spec t ive )  and t h e  funds r e q u i r e d  for  R & 0  so immense (betwr;en 

$100 m i l l l o n  and $150 m i l l i o n )  t h a t  t h e  o n l y  real  backing Marks 

P o l a r i z e d  Corpora t ion  could provide  was the tine and money necessary  

t o  seek  o t h e r  funding. 

u n f r u i t f u l ,  and l a r g e  co rpora t ions  such as t h e  W e ~ t i n g h o u ~ e  Corporat ion 

w e r e  u n i n t e r e s t e d .  The government was the only  p o t e n t i a l  funding source 

which could suppor t  h i s  work a t  t h e  leve l  he d e s i r e d  and which could  

a f f o r d  t o  take t h e  r i s k .  

Moreover, e f f o r t s  t o  ob ta in  pr . lvate  funds were 

Desc r ip t ion  of t h e  Technology 

The technology - Heat/ELectr ic  Power Conversion via  Charged Aerosols  .- 

funded by DOE i s  a b a s i c  process f o r  conver t ing  h e a t  t o  e l e c t r i c i t y  with- 

o u t  the use of a mechanical genera tor .  

development of energy-saving cogenera t ion  f a c i l i t i e s  i n  a variety of 

s i t r ia l : ions inc lud ing  t h e  home. Marks estimates that  wi th  cogenera t ion  

t h e  technology could reduce energy consumption on nonrenewable E u e l s  b y  

40% i n  rhe United States. 

Its  a p p l i c a t i o n  would p e r m i t  t h e  

B f r .  Marks first developed an i n t e r e s t  I n  electllotlilerrrlocaynamics (a 

mare g e n e r a l  and comprehensive t e r m  f o r  the charged-aerosol  technology) 

i n  th,e 1’930s whi le  a s tuden t  at Cooper Union In  N e w  York. Ci ty .  

nant: technology f o r  producing the rma l - to -e l ec t r i c  convers ion  was a t  t h a t  

time, and still .  i s ,  based on t h e  use of a iiieclinnical t u rb ine .  Mr. Marks 

f e l t  t h a t  t h e  i d e a  of a h e a t - t o - e l e c t r i c  conversion process which by- 

passed t h e  use  of  t h e  mechanical t u r b i n e  would u l t i m a t e l y  pirove t o  he 

more e f f i c i e n t  and r e l i a b l e  t h a n  those processes  dependent c m  t h e  

mechanical t u r b i n e  e 

The domi- 

The i d e a  of electrothermodynamics had been around s i n c e  1842  but  

had n o t  been explored i n  great deptlh. M r .  Marks has spent  t h e  las t  
50 yea r s  r e sea rch ing  and developlng t h i s  concept.  From 1932 t o  1959, 

Mr . Marks s t u d i e d  the problem t h e o r e t i c a l l y  t s t i l i z i n g  h i s  o m  p r i v a t e  

resoiirces. He explared t h e  electrohydrodynatnic. gene ra to r  and eke ion. 

gene ra to r  (two methods € 0 ~  power convers ion  wLt.hout: a mechan.i.ca1 turbine) , 
b u t  both proved d i sappo in t ing ,  By 1949,  Marks;, however, had worked out  

t h e  t h e o r e t i c a l  b a s i s  f o r  t h e  charged-aerosol  gene ra to r  and app l i ed  f o r  
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a p a t e n t  on t h e  concept.  Over t h e  yea r s  approximately t en  a d d i t f o n d  

U.S. p a t e n t s  have been i s s u e d  t o  Marks on t h e  power convers ion  v i a  

charged-aerosol technology. Two a t h e r  r e l a t e d  concepts ,  the charged- 

a e r o s o l  wind e l e c t r i c  gene ra to r  (power fence)  and Marks's c.harged.- 

a e r o s o l  a i r  p u r i f i e r ,  have a l s o  been developed. 

Marks's abi.S.ity to conduct R&D on this concept ,  however, was g r e a t l y  

cons t r a ined  by a l a c k  of money, personnel ,  and equipment over  t h e  years. 

1-n a d d i t i o n ,  Marks's t i m e  was o f t e n  occupied i n  the p u r s u i t  of o t h e r  

i n v e n t i v e  i n t e r e s t s  which were more immediately l u c r a t i v e .  

According t o  Marks's own estimates, a b a s i c  R&D program on t h e  

charged-aerosol power convers ion  process  would r e q u i r e  $100 t o  $1.50 m i l l i o n .  

Marks has never been a b l e  t o  g e n e r a t e  t h i s  suppor t  from e i t h e r  prlvcrte 

ventul-e c a p i t a l  o r g a n i z a t i o n s  o r  t h e  government. The amount of c a p i t a l .  

l e v e l  of r i s k ,  and Length o f  the  pay-back pe r iod  were too  g r e a t  t o  

i . n t e re s t  ven tu re  c a p i t a l i s t s ,  and the po l . i t i ca1  suppor t  necessa ry  t o  

i-mplement a b a s i c  government R&D program t o  develop t h e  technology w a s  

never t h e r e  a 

While Marks's p e r s i s t e n t  e f f o r t s  t o  lobby f o r  program suppor t  of 

h i s  concept have f a i l e d  ( i n  1967,  f o r  example, he asked Congress f o r  a 

$6Q m i l l i o n  c r a s h  program, and more r e c e n t l y  he o u t l i n e d  a $150 mil.l.ion 

crash program), he h a s  been able. t o  gene ra t e  some government funds over 

[:he yea r s .  Hetween 1959 and 1968, f i v e  c o n t r a c t s  were awarded t o  Marks 

for a t o t a l  of $750,000 by Lhe Department of t h e  Navy Lo work on t h e  

charged-aerosol power convers ion  concept. The work funded by the 

Department of t he  Navy pe rmi t t ed  Marks t o  c o n c e n t r a t e  h i s  e f f o r t s  on 

developing  this coiicept. 

Mr. Marks d i d  a "good innova t ive  j o b  of advamdng t h e  s t a t e - o f - t h e - a r t  

cons ide r ing  trhe funding a v a i l a b l e  under t h e  Navy c o n t r a c t s  ." 

As one e v a l u a t o r  o€  t h e  Navy p r o j e c t  no ted ,  

F o ~ ~ o s ~ r i n g  completion and t e rmina t ion  of t h e  Navy c o n t r a c t s  Mark 

began looking  f o r  money f r o n  o t h e r  government sou rces  - During t h l s  

p e r h d ,  Marks a l s o  developed and became i n c r e a s i n g l y  i n t e r e s t e d  i n  h i s  

aerosol.--aerosoI wind e1ec.tri.c gene ra to r  (power fence)  a spin-of .E 

technology of t h e  charged-aerosol power convers ion  concept and t:he 

aerosol p o l l u r i o n  c o n t r o l  d.c.vice.  In 1975  Marks w a s  s u c c e s s f u ~  i n  

o b t a i n i n g  $67,000 i n  NSF funds  t o  work on t h t s  concept.  
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGRAM 

When Marks came t o  the ERZP L t  looked l i k e  all p r i v a t e  and public 

avenues f o r  funds to suppor t  RED on the h e a t - t o - e l e c t r i c  power gene ra to r  

were c l o s e d ,  

coal  r e s e a r c h  a t  Energy Research and Development Adminis t ra t ion t o  

suppor t  him and Pn persuading Congress t o  suppor t  a massive REI) pro@-6m?a 

Marks f i r s t  heard  of t h e  ERLP through h i s  p a t e n t  a t t o r n e y .  

Marks had been unsuccessfu l  i n  persuading  the  people  i n  

In Augiist 1975, MY. Marks submitted eva lua t ion  farms t o  NBS f o r  

the h e a t - t o - e l e c t r i c  power convers ion  via  charged aerosols technology e 

Fn September 1976, a f t e r  two years in  t h e  review p rocess ,  t h e  MBS for -  

krarded Mr. Marks's technology t o  DOE wi th  a recomnnmdation f o r  futidlng. 

en Marks came t o  t h e  program he  was looking f o r  massive Lunding 

sripport f o r  h i s  RED. 

to l end  c r e d i b i l i t y  t o  h i s  concept. Marks did no t  expect. 02- r e c e i v e  any 

scrvices o the r  than the eva lua t ion ,  and he w a s  d e l i g h t e d  with t h e  way h e  

w a s  t reated.  Ile tliouaght t h e  i n d i v i d u a l s  involved d i d  a f a i r  and pro- 

EessLonnl j ob ,  

thc eva lua t ion .  

Aside from an  evaluation, Marks only  expected NBS 

His one complaint w a s  t h e  t i m e  r equ i r ed  f o r  process ing  

Experience wi th  the - . - ?E  _.. 

DOE requested f u r t h e r  e v a l u a t i o n  of t h e  technology be fo re  t h e  

csrfiee would fund the technology. S p e c i f i c a l l y ,  DOE wanted WBS t o  
e v a l u a t e  Marks's previous work fo r  the Department of t h e  Navy (1959- 

1363) on ejlcctrlc power conversion.  The e v a l u a t i o n ,  perforiued by Aerospace 

Corpora t ion ,  was favorable, and DOE accepted  thc  recommendation Cor 

funding. "he o r i g i n a l  p roposa l  srrbmjtted by M a r k s  reques ted  $ 4  milllon 

t o  underwri te  a major R&D program. DOE notified Mr. Marks t ha t  t h e  

office d i d  no t  give g r a n t s  f o r  such l a r g e  amounts and asked Mr. Marks t o  

rewrite his proposa l .  T h i s  he d id ,  requesting $50,000 t o  c o n s t r u c t  and 

t e s ~  a bench scale exper imenta l  appa ra tus ;  s p e c i f i c a l l y ,  t h e  model would 

b e  used t o  l n v e s t i g a t e  t h e  condensat ion charg ing  of a steam je t  i n  the 

range of k t o  50 atmospheres of pressure. 
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Marks's impressions of h i s  d e a l i n g s  wi th  Lhe DOE s i d e  of the program 

were  s i m i l a r .  The people  who adminis te red  the program were sympathet ic ,  

f a i r ,  p r o f e s s i o n a l ,  and, moat impor tan t ,  h e l p f u l  .-___ i n  g e t t i n g  r idd i t iona l  

funding. H i s  major problem wj-th the program w a s  that  the ERIP funds 

W e r e  not enough. 

___I. 

In  siiinmary, Marks w a s  q u i t e  s a t i s f i e d  wi th  t h e  o p e r a t i o n  of t h e  

ERIP program, and has  no r e g r e t s  about p a r t i c i p a t i n g .  The NBS and DOE 

were sympathet ic  and i n t e r e s t e d  i n  what Marks w a s  doing. Most impor tan t ,  

they  were h e l p f u l  i n  ge% t i n g  a d d i t i o n a l  funding.  R e  feels ,  however, tha t  

the  g r a n t s  awarded are t o o  s m a l l ,  p a r t i c u l a r l y  f o r  work on a technology 

l i k e  h i s  own, which he he l ie i res  needed t o  be e l e v a t e d  t o  a program 

1 eve l .  

Current  Sta tus  of the Case _- .... IIcI._l_l 

A s  a r e s u l t  of numerous tPchnica1  and et igincer ing p r o b l e m ,  Ms. Marks 

completed only  25% of  the  cons t cuc t ion  of t h e  device  du r ing  the c o n t r a c t  

pe r iod  wi th  t h e  funds a l l o c a t e d .  However , he made s u b s t a n t i a l  t heo rc  t leal  

advances (new methods for  improving d e f i c i e n c i e s  of the generator), and 

developed s e v e r a l  new r e l a t e d  inven l ions  (e. 6. , t h e  sapph i re  - s t a i n l e s s -  

s teel  j o i n t )  f o r  which p a t e n t s  are pending. According t o  M r .  Marks, 

t h e s e  developments have advanced t h e  s ta te -o€- - the- -ar t  f o r  thc E l e c t s o  

gas  dynamics Generator. 

i n g  from t h e  Div i s ion  of Advanced Energy P ro jec t s  (DOE) a f t e r  referral 

by ERIP. This  funding was for $600,000 t o  b e  a l l o c a t e d  over  a three-  

year per iod .  At the sane t i m e ,  a d d i t i o n a l  fiiiiding w a s  awarded t o  the 

Naval Pos tgraduate  School at Montcrey, C a l i f o r n i a ,  t o  conduct parallel 

work on t h e  concept and t o  provide  M r .  Marks wi th  t e c h n i c a l  s l ~ p p o r t .  

Fu r the r ,  M r .  Marks subsequent ly  r ece ived  fund-- 

Af t e r  1-1/2 years  of work on the new DOE c o n t r a c t ,  i t  was canceled.  

The c a n c e l l a t i o n  wa4 a r e s u l t  of an unfavorable  eva lua t ion  by t h e  projecL's 
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review team, 

Marks, w a s  based on a " f a u l t y  s c i e n t i f l c  concept." 

f e l &  i t  necessa ry  t a  w r i t e  a s c i e n t i f i c  paper  ( a t  Marks P o l a r i z e d  

Corporation's expense) r e f u t i n g  t h e  argument of t h e  review team. 

took Iqarks one y e a r  t o  w r i t e  t h e  paper ,  and lie presen ted  i t  3.n t h e  f a l l  

uE 1981. a t  t h e  IECEC Conference i n  At l an ta .  

nology by Mr. Narks is  c u r e e n t l y  a t  a s t a n d s t i l l .  Be has  no a d d i t i o n a l  

government funding  and n a  hope f o r  o b t a i n i n g  any i n  t h e  nea r  f u t u r e .  

14hil.e h e  i s  looking f o r  p r i v a t e  h v e s t o r s ,  he b e l i e v e s  h i s  p rospec t s  are 

not very good, since h i s  concept  is s t i l l  i n  i ts  infancy  and r e q u i r e s  

enormous capital jnvestment  b e f o r e  p r o f i t s  are t o  be  made ( i f  any). 

The review team r a i s e d  a problem which, accord ing  t o  

To respond,  Marks 

It 

Development of t h e  tech- 

Tangib le  Outcome?- 

While M r .  Narks completed on ly  25% of t h e  c o n s t r u c t i o n  of t h e  Heat/ 

SSIectric Power Conversian Generator ,  he  would measure t h e  outcomes of 

h i s  p a r t i c i p a t i o n  i n  t h i s  program i n  t e r m s  of t h e  t h e o r e t i c a l  (new 

methods f o r  improving conversion e f f i c i e n c i e s )  and des ign  ( t h e  sayphire-  

stainless-steel  j o i n t )  advances accomplished with t h e  funding provided.  

In his mind there is no doubt t h a t  p rog res s  w a s  made. 

In  a d d i t i o n  t h e  program d id  l ead  t o  a d d i t i o n a l  funding  f o r  bo th  

t h e  charged-aerosal  h e a t / e l e c t r i e  and windi 'e lectr ic  gene ra to r s .  

S p e c l f i c a l l y ,  t h e r e  was funding  of t h e  h e a t / e l e c t r i r  ChaKged-aeroSQl 

gene ra to r  f o r  $600,000 from t h e  Div i s ion  of  Advanced Energy P r o j e c t s  

(on ly  half of which a c t u a l l y  came t o  M r .  Marks);  t h e r e  w a s  suppor t  

funding  t o  t h e  Naval Pos tg radua te  School;  and t h e r e  w a s  a d d i t i o n a l  

frmding f o r  the w i n d / e l e c t r i c  power charged-aerosol  gene ra to r  t o t a l i n g  

$333,000, of which $64,1900 i n  funding was r ece ived  from t h e  So la r  Energy 

R e s  ea rch Ins t i tu6 e * 

In t ang  i b  1% Out come 

The i n t ang ib le  outcome in Marks's view is t h e  a d d i t i o n a l  exposure 

of h i s  i d e a s  t o  the t e c h n i c a l  community. 
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I N T E K V I  EWER C~OPfhfEN'TS 

From a procedural. po in t  of views Marks's experl.ence with t h e  program 

has  been qui.te s a t i s f a c t o r y ,  a l though t h e  i s s u e  of t h e  tlme r equ i r ed  Cor 

t h e  review was r a i s e d .  

M r  . Marks i s  ano the r  onf:sfand.ing example of the Independent i n v e n t o r  

which t h e  program w l . s h e s  t o  suppor t .  However, h i s  t e c h n o b g p  rai.sed 

s e v e r a l  p o l i c y  i s s u e s .  First bherc 1s t h e  q u e s t i o n  of whether this i s  

t h e  sca1.e axid t y p e  of  i n v e n t i o n  which DOE wishes t o  fund ,  C l e a r l y ,  i t  

w i l l  t ake  rnill.ions of d o l l a r s  t o  prove this technology which i s  far 

beyond the r e sources  of t h e  program. The technology Marks i s  promoting 

i s  c o n t r o v e r s i a l  because it i s  an a l t e r n a t l . v e  to  convenr iona l  methods o f  

e lec t r ic  power generation. Moreover, t h e r e  arc  many people  i n  .the 

s c i e n t i f i c  community who b e l i e v e  It is a w a s t e  of valuahle resources t u  

con t inue  wonk on electrotheTmodynaiuics I The concept they argue, has 

been reviewed, and i r  C O M ~ S  up short: when compared wS trh t?ie working 

mechanical g e n e r a t o r s  which are i n  use  today. Evidence of t h i s  contro- 
ve r sy  w a s  uncovered by Glenn E l l i s  o f  .EKIP when he consu l t ed  w i t h  tihe 

coal r e s e a r c h  people  a t  DOE. Coal r e s e a r c h  d id  not  f i m d  Marks e a r l l e r - ,  

even though h e  r ece ived  a f avorab le  e v a l u a t i o n  by Dyrintech Corporation 

under Cont rac t  No. I4-Ql.-O001-i191, r e l a t i n g  t o  Marks's OCR File 411. 
E l l i s ' s  e v a l u a t i o n  of t h e i r  critieisins was however, that  [:hey w e r e  

based a n  emotional r a t h e r  than t e c h n i c a l  judgments, and h i s  decisi .on was 

t o  fund  t h e  proposa l .  In s h o r t ,  the  program chose 130  back t h i s  h.igh 

r t s k  technology vhen o t h e r s  would n o t .  

h second d i f f -bcu l ty  wi th  t h i s  technology is the s t age  at which i t  

w a s  funded. Marks came to t h e  ERIP a t  a very ear1.y stIage t n  t he  Ri411 

p rocess .  

comiercialization w a s  only a "gleam i n  tiis eye, ' '  and t h e  amount of f u n d s  

as well as the t i m e  required f o r  development w a s  and i s  enormous. The 

s t r a t e g y  of E R I P  given this s t a g e  of development was to fund  t h e  p r o j e c t  

for a b i t  of work i n  t h e  hope of ga in ing  some v i s i b i l i t y  f o r  t h e  technology 

which might l e a d  t o  f u t u r e  funding. E R I P  w a s  s u c c e s s f u l  j.n t h i s  e f f o r t ;  

M r .  Marks w a s  funded elsewhere.  The f a c t  t h a t  these funds were c u t  o f f  

a f t e r  1 - 1 / 2  years i s ,  1 suspec t ,  n ~ f _  a n  i n d i c a t o r  of Sad judgmeat on t h e  

Al though  h e  had been working on t h e  technology fo r  aver 40 y e n r s ,  
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p a r t  o f  the ERIP  managers. 

whether Mr. Marks's commitment (and ERLP's) t o  t h i s  technology w a s  well 

placed. 

Only time (a very long t h e )  w i l l  tell. 
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THE ENERGY-RELATED INVENTIONS PROGRAM WSE 

Program P a r t i c i p a n t ' s  Background - .-... _ . . _ _ ~  _II_ 

John Mattson, the i w e n t o r  of the S o l a r  Span P r i s m  T r a p ,  is  a h i g h  

sehool-educared ca rpen te r  who also graduated From a bui ld i r tg  trade school  

i n  u p s t a t e  N e w  Yosk. 

For the m o s t  part, Mattson's ca rpen t ry  and b u l l d i n g  s k i l l s  have beeiz 

dcvel~ped oa t h e  j o b  over  a per iod  of some 15 years .  

v a t i o n ,  t h e s e  s k i l l s  s e e m  t o  be of a hlgh order .  They based on what 

i s  obvious ly  cons ide rab le  i n n a t e  t a l e n t  plrrs a c e r t a i n  "Yankee mechanic" 

a l t i t u d e  t h a t  r e s u l t s  In good work done f o r  t h e  sake o f  good work. 

From personal  ohser- 

Mattson seem to have come up w i t h  a number o f  c r e a t i v e  i d e a s  b e f o r e  

t h i s  i nven t ion ,  b u t  none of t h e s e  have been paten ted .  I n t e r e s t i n g l y ,  

having  a p p l l e d  fo r  some 26 p a t e n t s  on t h i s  i nven t ion ,  Mattson i s  n o w  

cons ide r ing  p a t e n t i n g  same o f  his a t h e r  ideas, both energy- and non- 

ene rgy- re l a t ed .  

In short, John Mattson reminded m e  o f  t h e  kind 05 creative "Yankee 

mechanic" that once mads New England a great i n d u s t r i a l  center. Apart 

from h i s  t e rhnica l  s k i l l s  and c r e a t i v e  a b i l i t i e s  he also poss~ssc3s the  

personal  charactesistlcs of t cn  associated w i  t b  inven to r s  a By any aca- 

demie s t anda rd  lie is undereducated, yet  he is extremel-y w e l l  read i n  

all matters related to h i s  i nven t ion  (indped, i t  was h i s  i n v e n t i o n  t h a t  

sent  him t o  the library). H e  is open, even ingenious,  yi i t  he evidcnces 

I c e r t a i n  business shrewdness which is obviously growing. And most 

impor tan t ,  lie j s persoi la l ly  easygoing but extremely p r r s i s t e n t  abouL 

h i s  invent ion .  A s  we shall see, t h i s  p e r s i s t e n c e  was an Important  

factor i n  gettLng h i s  i nven t ion  funded. 

Desc r ip t ion  Q f ,the Tcchnsl.0gy- - 

Th.9 i nven t ion  i s  a solar c o l l e c t o r  plate which has  been ~ ~ 1 1 .  

desc r ibed  i n  t h e  final NBS technical rev.1-ew: 





2. Algae grew becween t h e  metal absorber  and the p l a s t i c  
face. l o  e l t rn ina tk  t h i s  problem, Mattson closed Lhe 
system t o  air and changed h i s  clean f l u i d  t o  sp black  
f l u i d ,  wkkh does no t  suppor t  a l g a e  growth. The black  
f l u i d  a l s o  added a good d e a l  t o  t h e  e f f i c i e n c y  of t h e  
c o l l e c t o r .  I n  f a c t ,  i t  was so  important  t h a t  Mattson 
s p e n t  much t i ne  sea rch ing  f o r  t h e  " r igh t "  kind of n o w  
toxic ,  nons t a in ing  dye. The dye he settled on i s  a 
secret. 

After constructing a few hand-bui l t  pane ls  of Lucite to  d e m m s t r a t e  

t h e  c o l l e c t o r ' s  p r i n c i p l e ,  Mattson was stymied. 

f u l l - s c a l e  working models u s i n g  t h e  r l g h t  kind of p las t i c ,  which meanQ 

t h a t  t hey  could not  be b u i l t  by hand. Searching f o r  a s t r o n g  p l a s t i c  to 

take the h e a t  and r a d i a t i o n  stresses o f  s o l a r  c o l l e c t i o n  l e d  him first 

t o  General Electric Company, then t o  Eastman Cliemical Products  Company. 

Bob Seamans, in Eastman's advertising department,  apparent3.y saw in the 

Mattson c o l l e c t o r  a potential market f o r  the company's WEX p la s t i c  - a 
material long  used f o r  outdoor s i g n s  - a n d  go t  Fastman t o  bu i ld  a set o f  

molds f o r  f a b r i c a t i n g  the collector. 

p a r c i c i p a t i s n .  

i t  p o s s i b l e  far Mattson t o  demonstrate  a f u l l - s c a l e  working model of 

what, u n t i l  then, had ex is ted  as an idea, 'r1i-i.s was t he  f irst  huge s t e p  

forward. It enabled the inven to r  t o  show Less imagina t ive  people  what 

he had i n  mind. Lt also enabled him t n  see what had t o  be improved. 

The func t ion ing  c o l l e c t o r  pane l  enabled Mattson t o  ge t  a $9,000 

H e  needed t o  b u i l d  actual 

Seaniaiis also p u b l i c i z e d  Eastman's 

The important  p o i n t  h e r e  i s  t h a t  Eastinan's suppor t  made 

grant from the state o f  Massachuset ts  to have t h e  c o l l e c t o r  t e s t e d  by 

t h e  American Society of Heat ing,  Re f r jge ra t ion ,  and A i r  Coadi t ion ing  

Engfnecrs (ASHKAE). However, he  learned t h a t  ASHME had no test appro- 

p r i a t e  f o r  his c o l l ~ t ~ r  because i t  was designed as a s k y l i g h t  .iaPI-p.c'n 

would transmit d a y l i g h t  and solar r a d i a t i o n  d i r e c t l y  i n t o  [.he room, and 

a t  t h e  same t ime h e a t  water. The ASIiME test  measures e f f i c i e n c y  by 

cornpartng t h e  water temperature i n  and t h e  LeITipePatUre out  of t h e  

co l lec tor  and would no t  measure the  hea t  r a d i a t i n g  i n t  o the room. I n  

o r d e r  t o  conform t o  t h e  ASHME test  methods, Mattson mod i f i ed  the dcsign 

of h i s  s k y l i g h t  c o l l e c t o r  to heat warex only.  

of  c o l l e c t o r s .  

Be now makes both types 



The ASHRAE t e a t  r e s u l t s  showed t h a t  i t  w a s  necessa ry  t o  improve 

t h e  c o l l e c t o r ' s  design. conf igu ra t ion ,  which meant b u i l d i n g  ano the r  

working model. This t i m e  Mattson was r e a l l y  s tymied.  Eastman c o u l d n ' t  

h e l p ,  and h e  simply c o u l d n ' t  f i n d  t h e  money to b u i l d  amather model. 

While h e  t r i e d  t o  round up funds,  he  reworked h i s  des igns ,  bu t  t h e  

r e d e s i g n s  were l a r g e l y  conf ined  t o  paper  and hand-bui l t  mockups. 

A s  i t  turned  o u t ,  t h e  t i m e  w a s  ha rd ly  wasted. During t h e s e  yea r s  

of f r u s t r a t i o n ,  Mattson came up wi th  a number of i d e a s  t h a t  proved t o  

b e  u s e f u l .  

depend on mechanical dev ices ,  and a s imple  f low meter ing dev ice  which 

keeps t h e  f l aw  even over  t h e  whole abso rbe r  p l a t e  a t  a flow rate of 

one g a l l o n  p e r  minute. H e  ho lds  p a t e n t s  on those  devices ,  as well as 

on t h e  pr i sm s t r u c t u r e ,  t h e  absorber  des ign ,  t h e  t ank  des ign ,  and t h e  

t o t a l  package. 

H e  h a s  i-f unique vacuum-breaking system, which doesn ' t  

Mattson cont inued  t o  work as a c a r p e n t e r  i n  o rde r  t o  suppor t  him- 

s e l f  and h i s  i nven t ion .  H e  and h i s  b r o t h e r ,  George, w i th  whom he  w a s  

a s s o c i a t e d  i n  t h i s  ven tu re ,  were c o n s t a n t l y  look ing  f o r  funding sources  

which would a l l o w  f u r t h e r  development of t h e  c o l l e c t o r .  They r e g u l a r l y  

went t o  energy shows, where they  d i sp layed  t h e i r  Eastman c o l l e c t o r .  

Apparent ly ,  i t  w a s  not a t t rac t ive  enough t o  gene ra t e  sponsorsh ip .  

Whatever t h e  case, t h e  Mattsons d i d n ' t  have any o t h e r  product  t o  show. 

They packed up t h e i r  models and t r a v e l e d  t~ Washington, D.C., l i t e r a l l y  

walking t h e  pavement and pounding on doors, t r y i n g  t o  g e t  a chance t o  

show someone t h e  inven t ion .  

might be i n t e r e s  ked, and they  accomplished noth ing .  

Ne i the r  had any i d e a  who i n  government 

During t h i s  pe r iod ,  t h e  Mattsans a lso  t r i e d  t o  i n t e r e s t  ven tu re  

Some f i n a n c i a l  people  appa ren t ly  l i k e d  c a p i t a l i s t s  b u t  t o  no avail .  
what t hey  s a w ,  but i n  return f a r  b i t s  of money they  demanded 90% of 

the company. Mattson, compulsive as he i s ,  w a s  t o t a l l y  unwilling t o  

make t h a t  k ind  of dea l .  

Mattson also t a l k e d  t o  o t h e r  c o l l e c t o r  manufacturers  t r y i n g  t o  

i n t e r e s t  them i n  p l a s t i c  c o l l e c t o r s .  For example, h e  expla ined  his 

whole p r i n c i p l e  t o  Exxon Corporat ion and Reynolds Metals Company and 

c o u l d n ' t  unders tand  why they  i n s i s t e d  on b u i l d f n g  fancy ,  i n h e r e n t l y  



expensive m e t a l  toll-ectors - why rhey coiildn' t: see thar. only p l a s t  i.c 

would r e su l t  ia c o s t - c f f e c t i v c  co'l.2ectors. This exper ience  was iinpor- 

tank because through i t :  t h e  Matteons I.earned t h a t  their  i.dea wa.s n ~ t  

state-cf-the-art. 

The p l a s t i . ~  b lack- - f lu id  col.7.ector invented by .John Mat t:son has  one 

a p p l i c a t i o n  that  sets i f :  a p a r t  f rom orher  m e t a l  and g l a s s  c o l l e c t o r s :  

because i t  i s  t r a n s p a r e n t ,  i t  can be used as a skyl-ight . T h L s  i.s an  

i n t e r e s t i n g  and perhaps important  a p p l i c a t i o n  s ince  i t  pesmits  the 

d i r e c t  u se  of r ad tan t  hea t  dur ing  cold--weather months, 

weather months, i t  may permit  day l igh t ing  spaces  ~ i t h o ~ t  overhea t ing  

them e 

During hot -  

The rea l  importance of t h i s  invent:Lon, however, i.s n o t  so  much. i n  

i t s  unique a p p l i c a t i o n ,  bu t  i n  i t s  p o t e n t i a l  t o  be  c o s t  eff2ct.i-ve. The 

evsl .uat ion i&rnti .oiid F.hi.s i n  passing : 

The a t t r a c t i v e  f e a t o r e  of thr des ign  is  i ts  s i m p l i c i t y  
and c x p e c t d  low c o s t . .  . . t h e  low cost claims may bc some- 
what exaggerated,  bu t  ? h i s  c o l l e c t o r  ran be expected t o  be 
sorne~hat less expensive than  convent ional  co1lc.c t o r s .  Thelre 
are also advantagrs  i n  s h i p p i n g ,  liaradling, and i n s t a l l a t i o n .  

Whil e this assessment i s  e s s e n t i a l l y  c o r r e c t ,  i t  may we11 prove t o  

be s ~ m e t h i n g  of an understatenent. 
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CONTACT W I T H  THE ENERGY-RELATED INVENTIONS PROGRAM 

Experience wi th  t h e  NBS 

Mattson heard  about  t h e  inven t ions  program through a r a d i o  

adver t i sement .  He immediately s e n t  t h e  informat ion  package he and 

his brother Rad put: tlogether on t h e  c o l l e c t o r  and wai ted  i m p a t i e n t l y  

f o r  a response.  They had gone about as f a r  as they could wi thout  money, 

Thei r  inigrovements were conf ined  t o  paper;  wi thout  funds t h e s e  ~ o u l d  

not  be t ransformed into working models. 

Mattson expected NBS t o  show some i n t e r e s t ,  maybe e v a l u a t e  t h e  

product  f i r s t  hand, and e v e n t u a l l y  provide  some money for f u r t h e r  

developinent, T h i s  was c e r t a i n l y  realist ic,  e s p e c i a l l y  i n  view of what 

fiiial1.y happened. A t  f i r s t ,  however, h e  w a s  sha rp ly  disappuir i ted.  He 

got  a form S e t t e r  s ay ing  t h e  i n v e n t i o n  w a s  state-of-the-art technology 

and m7e t h a t  t h e  government could  not encourage them t o  pursue.  

I n i t i a l l y ,  Mattson was very  discouraged and accepted what he took 
t o  be  ;I q u a l i f i e d  judgment of h i s  work. 

t r i e d  t o  i n t e r e s t  o t h e r  f i rms  i n  p l a s t i c s ,  h e  j u s t  cou ldn ' t  b e l i e v e  that 

p l a s t i c s  w e r e ,  La f a c t ,  s t a t e -o f - the -a r t .  So he telephoned the  man 

whose s i g n a t u r e  appeared on t h e  form let ter and l ea rned  t h a t  t h e  l e t t - e r  

was s e n t  pro  forma because t h e r e  were so  many a p p l i c a n t s .  At. € & ~ ~ S Q T I ' S  

i n s i s t e n c e ,  NBS t h e n  s e n t  ou t  a set o f  a p p l i c a t i o n  forms f o r  him t o  

complete i n  order t o  r e e n t e r  t h e  i n v e n t i o n s  program process .  

Then, r e c a l l i n g  how he had 

That  a p p l l c a t i o n  was also r e j e c t e d ,  bu t  Mattson p e r s i s t e d  and 

a d l e d  NBS aga in ,  t h i s  t t m e  in anger.  H e  t h rea t ened  t o  c o n t a c t  the 

P r e s i d e n t ,  Sena tor  Kennedy, and anyone else who would see that. h l s  work 

got: a f a i r  eva lua t ion .  According t o  Mattson, WBS responded by sending  a 

c o n s u l t a n t  €ram t h e  Un ive r s i ty  of Massachuset ts  t o  [luxbury for  t h e  

f irst  stage eva lua t ion .  

mode l ,  though Mattson had not  been a b l e  t o  expres s  i t  on paper. After 

the consu lkan t ' s  r e p o r t ,  TJBS s e n t  a second s t a g e  eval-uat ion group from 

MLT, Nei ther  o f  these e v a l u a t i o n s  c o n t r i b u t e d  t o  Matt-son' s work as 

such,  bu t  they  gave e n t h u s i a s t i c  approval  of his product  and boosted h i s  

moral e. 

The c o n s u l t a n t  s a w  the  idea i n  t h e  Eastman 
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A f t e r  the e v a l u a t i o n s  t h e r e  t7as a va i t fng  per iod.  Then cam? a 

leirter i n d i c a t i n g  &hat NBS h a s  recommended rh7c invent ion t o  [)OK f o r  

"poss ib le  funding." 

of forms t o  do. He emphasized thaL he g o t  Through t h e  program by push- 

i n g  very hard f o r  a long  time. T h i s  w a i t i n g  per iod  was shorter ,  howaver, 

and t h e  whole p rocess  sped up s i g n i f i c a n t l y  after he r e c e i v e d  h i s  f i r s t :  

l e t t e r  from DOE. 

Then a t h i r d  v i s i t o r  - prrsuma'oly s e n t  by DOE helped MaLtson "Le- 

Mattson expected t o  have more push jng  and f i l i n g  

rnsadously by reorganiz ing  % res t r u c t u r i n g ,  and rewriting t h e  original 

proposal.  Mattson had submit ted a long l e t t e r  nu1;lining e v e r y t h i n g  hc 

wanted. t o  do w i t h  t h e  invent ion .  Wit-k t h e  DOE e o n s u f t a n t ' s  h e l p ,  he w a s  

a b l e  t o  break t h i s  d o m  i n t o  l o g i c a l l y  ordered  t a s k s  and p r e s e n t  h i s  

ideas i n  a way goveriiuient o f f i c i a l s  could understand and IISC. Not only  

d i d  t h i s  r e s u l t  in a b e t t e r  proposa l  and a better chance of government 

sceep tnnse ,  b u t  i t  c l a r i f i e d  the t a s k s  f o r  M a t  Lstrn h imsel f .  

P a r t i c i p a n t ' s  . . .. . . . . Assessment- -_--..____ o f  t h e  EXZP I- 

K i t t s o n  w a s  a b s o l u t e l y  cl.ear on  one key p o i n t :  b u t  SOY the  govern- 

ment 's  money h3.s iiivention waul.d b e  nowhere; a t  t h e  m o m e n t  i t  i s  on t h e  

t h r e s h o l d  sf success .  

cen t  funding, thought t h e  program was " t e r r i f i c .  '' 
Mat t m n ,  having bsen p r o p e l l e d  forward with govern- 

The g r e a t e s t  impdinrent  t o  p a r t i c i p a t i o n  i n  t h e  program w a s  a l l  L l i e  

o t h e r  a p p l i c a n t s  whose needs a l s o  hzd t o  be  m e t .  Matrsun recognized t h e  

problem and could o f f e r  no so lu t . ion .  I t h i n k  he overcame that impedimnerml: 

d . t h  (1) a good i dea  2nd (2) pe;:sistence, 



OUTCOMES 

Current  S t a t u s  of t h e  Case - 

The g r a n t  came through f o r  $98,000, anti Mattson s topped LO.XIC as a 

c a r p e n t e r  t o  give h i s  f u l l  t i m e  and energy t o  t h e  c o l l e c t o r .  Be b u i l t  

t h e  f i r s t  f u l l - s c a l e  model of t h e  much-improved c o l l e c t o r ,  t h e  des ign  

o f  which h e  had worked o u t  on paper.  Taking t h a t  model. around t o  eriergy 

i n n o v a t i o n  shows, h e  made c o n t a c t  w i t h  a marketing f i r m .  This  f i r m ,  

S o l a r  Assoc ia tes ,  I n c . ,  i n  Vernon, Connect icut ,  represented  by B i l l  

Narconi  w a s  s e l . l i n g  a brand-name metal c o l l e c t o r  i n  Connect icut .  

Marconi decided t o  g i v e  up t h a t  f r a n c h i s e  and sell. Mattson 's  syst:em, 

u s i n g  Connect icut  as a tes t  market. N e  prepaid f o r  materials and 

Mattson b u i l t  some systems w h i c h  apparent ly  s o l d  l i k e  the p r o v e r b i a l  

hotcakes.  Marconi r e p o r t e d  t h a t  i n  one ~ v e n i n g ' s  marketing e f f o r t  he 

sold more Mattson systems than  one month's work s e l l i n g  the metal-and- 

g l a s s  system he previous ly  handled. 

Prom t h o s e  i n i t i a l  i n s t a l l a t i o n s  Ma,ttson and Mareoni coll.eci-.c.-tl 

performance d a t a ,  and Mattson made some minor improvements i n  t h e  des  Egn, 

b o t h  f o r  b e t t e r  f u n c t i o n i n g  and b e t t e r  a e s t h e t i c s  Marconi th.2n took 

h i s  Connect icut  marketing p lan  and expanded i t  aiming f o r  riationwide 

sales.  Within two months, h e  had customers i n  1 7  s t a r e s .  

At the moment, Mattson can only produce 15 completed systems a week. 

Mattson is  now pursuing a number of a l t e r n a t i v e s  t o  rai.se enough c a p i t a l  

to equip  a f a c t o r y  s o  h i s  ou tput  can match t h e  demand. 

Another alterizative under expl-oration is  t o  go p u b l i c ,  snd Mattson 

i s  g a t h e r i n g  informat ion  on t h a t  process .  R e  sees t h a t  f u r t h e r  down t h e  

road.  

Through v a r i o u s  energy arid invention. shows Mattsorr lias developed 

c o n t a c t s  w i t h  both  domestic and foreign-based f i rms  i n t e r e s t e d  i n  h i s  

c o l l e c t o r .  It should b e  noted t h a t  t h e  government invited him t o  several 

o f  t h e s e  shows. I n  any event ,  t h e  Mattson b r o t h e r s  are cur-rently negot i -  

at.ing w i t h  f i r m s  i n  t he  P h i l l i p i n e s ,  I t a l y ,  I r e l a n d ,  and the United S ~ a t e s  

t o  produce and s e l l  t h e  p l a s t i c  b lack- f lu id  cul.l.ector e They are a l s o  

t r y i n g  t o  g e t  f i n a n c i n g  through a s ta te  of Massachusetts bond program. 
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Taiirriblc Outcome 

'I'he t a n g i b l e  outcome of t h i s  invention i s ,  i n  t h e  sho r t  run,  a 

small Lac to ry  producing col.1-ectors. In  the long run 1 predict :  It w i l l  

saw the  so la r  program by showing a l l  concerned t h a t  low c o s t s  can be 

3 c h i  eve d . 

Inta-ngible But come 
_I__ _.,-.- 

The i n t a n g i b l e  outcome ~ I l l  be t ang ib le .  Mattson has learned how 

to patent invent ions  and make money. H e  wIJ .1  undoubted1.y do mure of 

both.  
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IMTERV I EWER COMMENTS 

A s  noted earlier, but  f o r  the ERIP, Mattson 's  solar  pane l  mlght: 

never have become a reality. That would have been a g r e a t  loss;  I n  

t e r m s  o f  t h e  nation's s o l a r  o b j e c t i v e ,  Mattson's 3nvent ion c o u l d  be one 

of t h e  m o s t  important  technologies  funded by t h e  government. I s a y  t h i s  

from the perspective of one who was p r o j e c t  d-lrector of a r e c e n t l y  COW 

pEeted assessment of t h e  s t a t u s  o f  t h e  a c t i v e  solar i n d u s t r y .  The t e a m  

a f  e x p e r t s  who conducted t h e  assessment s t r o n g l y  urgcd that LEie  c o s t  of 

so l a r  systems be reduced by 40% i n  order  t o  make up f o r  the  p r o s p e c t i v e  

l o s s  of f e d e r a l  t a x  c r e d i t s .  The llzduslrry had wrongly locked i t s e l f  

i n t o  i n h e r e n t l y  expensive metal c o l l e c t o r s  which had l i t t l e  p o t e n t i a l  

f o r  cost redeiet1Con, even through automation. Co inc iden ta l ly ,  t h e  team 

had seen an e a r l y  model of  Mat t son ' s  c o l L ~ \ c t o ~  and immediately agreed 

"sthat i s  t h e  way t o  go.'' 

team's reconmendation f o r  more work on p l a s t i c  co l l . ec tors  because of 

t h e i r  cos t - r educ t ion  p o s s i b i l i t i e s .  

Indeed, Mattson 's  collector t r i g g e r e d  t h e  

T h e  r e a d e r  should n o t e  t h a t :  

* Key t u r n i n g  p a i n t s  in t h e  developnient of t h i s  technology 
a l l  happened when someone a c t u a l l y  s a w  a "product ,"  (e .g .  
Eastman' s Seamans, NBS e v a l u a t o r s  and Marconi the 
salesperson). This  seems cons- ls tent  with t h e  t r a d i t i o n a l  
government r o l e  of sponsor ing  demonstrat-Lons. 

The le t ter  from NBS w a s  unnecessa r i ly  d iscouraging .  
While i t  probably screened ou t  t h e  f a i n t - h e a r t e d ,  there 
ought to be n way t o  sc reen  e f f e c t i v e l y  wi thout  c rush ing  
t h e i r  spirits e n t i r e l y .  

@ Mattson spent  a l o t  of time and energy i n  Washington, 
yet  no one seemed t o  d i r e c t  him t o  e i t h e r  t h e  solar 
o f f i c e  of DOE or the inven t ions  program. Might t h ings  
have worked o u t  b e t t e r  i f  he knew h i s  way around? 
Could government have set up a p o i n t  of c o n t a c t  i n  
Washington t h a t  i n v e n t o r s  would know about?  

@ Mattson feels tha t  lthe long  time gaps i n  development 
kept h i s  ideas froin e f f e c t i v e l y  i n f l u e n c i n g  deveLopLng 
co lkec tor  technology. He i s ,  of course, r i g h t ,  and t h a t  
is  a l o s s  t o  the nation as a whole. But i t  has worked 
t o  Maetson's advantage.  He w i l l  have a v i r tua l  monopoly 
on plastic c o l l e c t o r s  u n t i l  at least  1985, when FAFCO, a 
CakifornCa-based collector manuEacturer 
development i n  p l a s t i c  "on stream. '' 

will br ing a 
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@ Mattson is a f r a i d  now that: h e  w i l l  run o u t  of money and 
have t o  s t o p  a g a i n  and that o L k r  people  w i l l  g e t  i n t o  
t h e  p l a s t i c  c o l l e c t o r  b u s i n e s s  ahead of him. T f r a n k l y  
doubt t h i s .  The Y l t t s o n  c o l l e c t o r  - thanks f o  ERLP - 
i s  well enough developed t o  a t t r a c t  p r i v a t e  money. 

@ The need f o r  an ASI-IRBE tes t  both  c o n t r i b u t e d  t o  and 
s u b t r a c t e d  from h i s  i n v e n t i o n  by f o r c i n g  him -Into t h e  
r e t r o f l l  box bus iness .  The s k y l i g h t  had many a e s t h e t i c  , 
t e c h n i e a l ,  and c o s t  advantages t h e  box l a c k s ,  b u t  t h e  
box i s  s u i t a b l e  f o r  r e t r o f i t ,  which represents a IiIuch 
l a r g e r  market ,  where &.he need i s  grea t .  

@ The I.mportance of energy shows i s  e v i d e n t ,  but going t u  
shows depends on having a producl: t o  demonstrate  -- 
a g a i n  emphasizing the  importance of sponsori  mg demon- 
s t r a t i o n  models. 

@ A t o t a l  l a c k  of h t e r e s t  on t h e  p a r t  of metal c o l l e c t o r  
manufacturers  i n d i c a t e s  t h a t  t h i s  product i s  l i k e l y  t o  
represent:  an innovat ion  by invas ion .  The s(:,l.ar i n d u s t r y  
will be  forced  t o  swi tch  from expensive metal c o l l e c t o r s  
t o  less c o s t l y  p l a s t i c  ones as soon as tax c r e d i t s  are 
removed. Right now they  aren'i-. i n t e r e s t e d ,  i n  p a r t  
because t h e  t a x  c red i t . s  o f f s e t  the h igh  c o s t  of metal 
col l .ecto c s .  

Should government favor  innovat ions  t h a t  ~11.1- succeed by invading 

a n  e s t a b l i s h e d  i n d u s t r y  w i t h  a conipletely new technol.ogy? In  h i s  

book Schumpeter a rgues  i n  favor  of  t h e  "e-reat ive destruc1tI.oil" t h a t  

r e s u l t s  from such innovat ion.  I would ag ree .  

P r i v a t e  f i r m s  should be  expected t o  suppor t  o n l y  innovatiofis t h a t  

appear  tr.a make economic sense  t 0 . t ~  
a p l a s t i c  c o l l e c t o r  cou1dn'-t make econondc sense t o  a firm l i k e  Sxxon, 

which had a l r e a d y  committed i t s  manufactmritag p r o c e s s  and f h i n k i j x  t o  

metal c o l l e c t o r s .  The I i i s t i t uCe  of  P u b l i c  Adminis t ra t ion  (IPA) team 

b e l i e v e s  t h a t  once developed, however, the p l a s t i c  colleclsor w i l l  make 

obvious s e n s e  t o  b o t h  consumers and producers .  This can be  clear only  

by h i n d s i g h t .  

model. 

i n v e n t i o n  program had n o t  sponsored Mattson t o  b u i l d  h i s  workilng 

c o l l ~ t ~ r ?  

i n d u s t r y .  And s o ,  accord ing  t o  t h e  DOE-sponsored IPA p r o j e c t  t h a t  

In  p o i n t  of fact, t h e  i d e a  of 

It was anyth ing  h u t  clear u n t i l  Mattson b u i l t  hi.s working 

The q u e s t i o n  t o  be  asked i s :  What would have hilppened if t h e  

Probably no one would have, c e r t a i n l y  no one i n  t h e  s o l a r  



assessed t h e  solar i n d u s t r y ,  t h e  so la r  i n d u s t r y  will pay f o r  t h i s  

oversight with  economic f a i l u r e  when the tax credits are removed. So 

much f o r  the currently popular  i d e a  t h a t  i f  a technology i s  good enough 

the private market w i l l  develop and u s e  i t .  
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PARTICIPANT: 

CASE STATUS : 

Robert  S, Piorris ( 2 1 )  
D e p o s i t s  and Composites Inc, 
318 Victory Drive 
Herndon3 V i r g i n i a  22070 

Wast.e Oil Utilization System 

ProjecZ: completed; f i n a l  r e p o r t  accepted 

Sumner Myers 
Institute of  P u b l i c  Adni in is t ra t ion  
1 7 1 7  Massachusetts Avenue, N.W. 
Washington, I1.C. 20036 
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THE ENERGY-RELATED lNVENTIONS PROGRAM CASE 

Program P a r t i c i p a n t '  s Background 
I.-.- 

Robert  §. N O T J - ~ S ,  t h e  inventor  of t h e  TJasLe O i l  UtJ l izaLion  System, 

has  a B.S.  i n  i n d u s t r i a l  engineer ing  from Ohio S t a t e  Univers i ty .  Hc h a s  

not  pursued graduat?  work i n  h i s  f i e l d  b u t  rather h a s  t r a i n e d  himself  on 

t h e  j o b  t o  becomr an expor t  i n  b o i l e r  f u e l s  and a d d i t i v e s .  

Norr i s  spent  most  o f  h i s  c a r e e r  working €or  the S h e l l  O i l  Company, 

prdnlarily i n  t h e i r  a d d i t i v e s  group. A f t e r  lezvi i ig  S h e l l ,  h r  set  up a 

one-man 1JllSineSS which (1) developed and s o l d  Norrfs's own b o i l e r  fue7 

a d d i t i v e  (patented i n  1961)  t o  ieduce scale and c o r r o s i o n  and ( 2 )  purchased 

b o i l e r  scale from e l ec t r i r  u t i l i t i e s  and r e so ld  i t  t o  companies who 

e x t r a c t e d  vanadium from t h e  scalc. 

D e s c r x j . p n  of the  'Technolo-gy --- 

The i n v e n t i o n  is  a system w11:i.ch u t i l i z e s  a blend of w a s t e  crankcase 

o i l  and an emuls i fy ing  agent as a n  a d d i t i v e  i n  large o i l - f i r e d  furnaces  

t o  prevent  s c a l i n g  and c o r r o s i o n  due t o  vanadium. 

A s  mentioned above, N o r r i s  developed a bo$.l.er f u e l  a d d i t i v e  t h a t  

reduced c o r r o s i o n  and s c a l i n g .  Be understood t h a t  c rude  o i l ,  espec ia lSy  

from cerKain areas of t h e  wor ld ,  c o n t a i n s  vanaditnm i n  small amounts. 

When t h e  o i l  i s  burned, t h e  va-nadirun m e l t s  and r e s o l i d i f i e s  on t h e  

i n s i d e  of t h e  b o i l e r ,  caus ing  cor ros ion  and s c a l i n g .  P e r i o d i c a l l y ,  

u t l l i t i - e s  and o t h e r  b o i l e r  fuel. users ( l i k e  s h i p s )  have t o  s c r a p e  the 

scale o f f .  

The a d d i t i v e s  which Nol-ris developed worked p r i n c i p a l l y  by i n t r o -  

ducing magnesium (Mg) i n t o  t h e  5ue l  system. The vanadium combined vi . th  

t h e  magnesium and passed through i:he boil -er  s y s t e m  wi thout  s o l i d i f y i n g .  

Another: important. i n g r e d i e n t  i n  N o r r i s '  s additJ.ve was petroleum 

s u l f o n a t e ,  a n  e m u l s i f i e r  wh-t.ch keeps s o o t  i n  eiiiulsion f n  t h e  o i l ,  

thereby  prevent ing  t h e  soot  from riinning tIirough the engine  and 

c logging  i t .  
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N o r r i s  knew that petroleum 5uLfonate w a s  a l s o  used as a n  e m u l s i f i e r  

i n  automotive crankcase o i l .  

waste o i l  which a l r e a d y  contained petroleum s u l f o n a t e ,  could be used  

as a b o i l e r  f u e l  a d d i t i v e  t o  e l imina te  sca l ing .  

waste oil would i n c r e a s e  t h e  BTU y i e l d  of the h o i l e r  f u e l .  

Be reasoned that: by adding magnesium, 

A t  t h e  same t i m e  the 

Fincling an economic use for w a s t e  oil rari.ght a m e l i o r a t e  a s e r i o u s  

environmental  problem. 

d ~ i m p d  i n t o  the sewer system, from whence it leaks i n t o  the groundwater 

system. I f  t h e  waste o i l  proved useful.  as a b o i l e r  fuel a d d i t i v e ,  i t  

would no longe.r be thrown away. 

system I ~ o k e d  pramising enough f o r  Morris t o  develop on 'tiis own. 

Since waste o i l  has no value, i t  i s  after1 j u s t  

In s h o r t ,  the waste, o i l  u t i 1 i z a t . i . m  

Nor r i s  had no t r o u b l e  developing h i s  w a s t e  o i l  product as such,  

TIE. i n t r o d u c t i o n  of niagnesim was accomplished s imply by mixing t h e  

waste oil w i t h  a concent ra ted  s o l u t i o n  of  water and epsom sal ts ,  a 

magnesium compound. Norr i s  spent  seven ye.ars g e t t i l i g  his waste o i l  

system p a t e n t e d  and m e a n w h i l e .  tried t o  market i t ,  

the  u i i l i t i e s  whom he had heen doing b u s i n e s s  with and who presumably 

knew him. 

his wasre o i l  a d d i t i v e  product .  

He would approach 

Never the less ,  he  had no Iuck i n  persuading  u t i l - f t i e s  to buy 

1.1: i s  no t  c lear  why the u t i l i t i e s  r e f u s e d  t o  buy the product .  The 

pr.i.neipa1 compet i t ive  product I s  a magnesium oxide powder which u t i l i  t ies 

usual3.y buy in tank-truck l o a d s ,  premixed w i t h  f resh  N o .  2 fue l  o i l .  

111h.i.s may w e l l  be  cheaper ,  
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CONTACT WITH THE ENERGY-RET,ATED INVENTIONS PROGRAM 

Experience with the  NBS .-.__-____ 

Norris l ea rned  about  the inventors  program from h-is Congressran, 

Rep. O t t i n g e r ,  from N e w  York. Morris had m k t t e n  to O t t i r i g n r  du r ing  

his  e f f o r t  t o  p a t e n t  h i s  formula. 

A t  Q t t i n g e r ’ s  sugges t ion ,  Norris wrote t o  George L e w e t t ,  Chief oE 

t h e  O f f i c e  of Energy Related Inven t ions  a t  NBS, and w a s  s e n t  an a p p l S -  

c a t i o n .  I n  due C O U K S ~ ,  t h e  product  was evalua ted  f i r s t  by George 

Nashlngton U n i v e r s i t y  and Spec t ro  Systems. 

was conducted by t h e  Army Mobilicy Equipment R6D Comiand a t  F t  , Belvol r .  

NorrPs hoped t h a t  a favorable e v a l u a t i o n  and f inanc ia l  support- would 

g ive  t h e  product ensugh c x e d j b i l i t y  and pres t lge  t o  persrtade util i  I ies 

t o  buy it .  IIc a l s o  expected the government t o  a c t i v e l y  promote (he 

Invention, which, of course, they d i d  not do. Norris’s expectatinxis 

i n  t h i s  regard were t o t a l l y  u n r e a l i s t i c .  

A second-s tage  evaluation 

The p rocess  of gett-lng t h e  g r a n t  took two years,  wh!ch l r r l t a t e d  

Nor r i s .  

e a r l y  i n  the programg hc had t o  wa i t  so long .  

F t .  Belvoir,  and Ot t inger  t o  make sui-e t h e  a p p l i c a t i o n  got  all Llie way 

through. T ~ P  d e l a y  f r u s t r a t e d  him, and it soured him on the  Ttd-m3.e 

invent ions program, even though he was pleased by the outcomes of t h e  

e v a l u a t i o n s .  

Ne was only  the 13 th  grantee and cou ldn’ t  Imagine ~ h y ,  SO 

Hc kept  al ter  NBS, 

Noi-ris w a s  awarded a grant of $50,000 f o r  t h e  purpose of under-- 

t a k i n g  a market study.  

NBS - sour .  

ment gave him no he lp .  fIe noted  t h a t  ?-he goveriimenL d i d  o f f e r  h E m  some 

leads i n  h i s  marketing e f f o r t ,  bu t  t h e y  \rere largely w l l d  ?nose chases .  

Onee he went t o  t a l k  t o  TVA abaut  u s i n g  additives For oil bintrrers; when 

he got t h e r e ,  he found their p l a n c s  were 99% roal-Lired. 

Even so,  h i s  f e e l i n g  about DOE was stmila?- to 

Ile was upse t  because he had t o  wait and because Llre govern- 
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- ~n s p f t e  of h i s  f r u s t r a t i o n  with t h e  d o w  pace of government action 
and the l ack  of pvonotistaal SULPPOTt, Worris would use the D m  program 

again and Itas, in fac t ,  rec.omended it to others .  

D e s p i t e  a41 of t he  above and a n a t u ~ a l l y  SOIK personality, Morris 

appreciates the fact: t h a t  Ins go t  money t o  mrkee: an invention that  is 

really tosugh t o  market, 

The best t h i n g  t o  come out  of the program as far as Paorris was 

concerned was the  market ing money. 

Norrfs  claimed t h a t  waf t ing  was ithe only impediment. There w a s  no 

other block. t o  his p a r t i c i p a t i o n .  Because he was one of the earliest 

app l i can t s ,  he had a rel.ative1.y cl.ear f i e l d ,  even though lie. didnst 

appreciate it 
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OUTCOMES 

Current  S t a t u s  .I. of t h e  Case 
__ly 

Norr i s  has actually made no progress  i n  marketing h l s  inven t ion .  

Almost a l l  of t h e  govern~ient's money has been used ,  some of it t o  hire 

a salesman. But all i s  no t  lost, a t  least not  ye t .  N o r r i s  has d i s -  

covered t h a t  the r e s i d u a l  s ludge  €ram re-refining w a s t e  o i l  works as 

well f o r  h i s  a d d i t i v e  as t h e  complete  waste o i l  product .  This  would 

ease t h e  c o l l e c t i o n  problem cons iderably  and might make i t  p o s s i b l e  t o  

produce t h e  a d d i t i v e  i n  l a r g e  enough q u a n t i t i e s  and at l o w  enough cost 

t o  a t t r ac t  u t i l i t i e s .  So, c u r r e n t l y  Nornis i s  n e g o t i a t i n g  w i t h  a pliant 

in San IHego t o  use  t h e i r  s ludge .  

Tan 1.ble Outcomes I__I: __IIo___ 

There are as y e t  no t a n g i b l e  Q U L C ~ ~ E E  - unless we count h i s  h i r i n g  

of one sales engineer ,  now gone. 

In  tang  i b  le Out come 

The i n t a n g i b l e  outcome seems negat ive .  Norr is  has w r i t t e n  several-  

l e t te rs  t o  Congressman Ot t inger  to  complain about the ERIP .  
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INTERVIEWER CO-TS 

I have no csoments t h a t  bear on t h e  o p e r a t i o n  of t h e  program beyond 

say ing  t h a t ,  even a t  an e a r l y  s t a g e ,  t h e  government t r i e d  t o  deal expe- 

d iL ious ly  and s e n s l t i v e l y  wi th  t h i s  i nven to r .  Nothing could succeed i n  

p l e a s i n g  a person o€ t h i s  sour  d i s p o s i t i o n .  The i n v e n t o r ,  i n c i d e n t a l l y ,  

demonstrated enough p e r s i s t e n c e  t o  g e t  h i s  i nven t ion  pushed through 

b u t  no t  enough t o  get i t  marketed. Until,  I in te rv iewed Nor r i s  I wau1.d 

have argued t h a t  t h e  i n v e n t o r ' s  p e r s i s t e n c e  i s  a s i g n a l  of f u t u r e  success. 

1 a m  tempted t o  ag ree  wi th  Glenn E l l i s  that t h i s  s o r t  of  i d e a  would 

never  be  funded now. 

I n  any even t ,  Norris's invent ion  and cond i t ions  of g e t t i n g  funded 

a r c  anomalies.  There is  nothing i n h e r e n t l y  wrong wi th  g i v i n g  inven to r s  

money f o r  marketing. O r d i n a r i l y  the market e f f o r t  does f eed  back on t h e  

development e f f o r t .  A s  w e  see i n  t h e  Nor r i s  ea se ,  t h e  f i r s t  i nven t ion ,  

waste o i l  as an a d d i t i v e ,  wouldn ' t  sell. miat in format ion  fed  back t o  

gene ra t e  another  r e l a t e d  " invent ion"  -waste o i l  s ludge  as an a d d i t i v e .  

If  t h a t  does sell, t h e  n a t i o n  w i l l  g a i n  because i t  would ease an environ- 

mental  problem- s ludge  d i s p o s a l  - through t h e  market system r a t h e r  t han  

through r e g u l a t i o n .  
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INTERVIEWER: 

Sidney A. Parker ( 4 3 )  
5820 Diamond Oaks Drive South 
F o r t  Worth, Texas 76117 

Thermal Gradient: Utilization Cycle 

$40,000 

P r o j e c t  completed; f inal  repart  accepted 

Arthur Ramseur 
Arthur Ramseur Consultants 
12615 La Bahia 
San Antonio, Texas 78233 
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THK ENERGY-RETATED INVENTIONS PROGRAM CASE 

MI-. Sidney A. Parker  i s  a graduate of 'Texas h&M Univers i ty  w i t h  

a R,S.  i n  e lec t r ica l  engineer ing.  

a master's degree.., a l s o  a t  Texas A&Mz and i s  a Kegis tered Professional .  

Engineer i n  Texas i n  mechanical engineer ing.  

Be has  done gradiiate work toward 

H e  worked f o r  Texas fi&M Research Foundation and Carrier Corporat ion 

and w a s  employed as manager of compressor r e s e a r c h  and development as 

well as advanced r e s e a r c h  and development w i t h  Lennox I n d u s t r i e s .  

Lennox h e  e s t a b l i s h e d  the p r e s e n t  Compressor Research Laboratory i n  

For t  North,  Texas. 

With 

M r .  Parker i s  a p r o l i f i c  inventor .  He: h o l d s  38 U.S. p a t e n t s ,  

p r i m a r i l y  in the f i e l d s  of r e f r i g e r a t i o r i ,  r e f r i g e r a n t  conipressor 

des ign ,  power genera t ion ,  self-power l a r g e  h e a t  conveying means, and 

lowternperature.  d e s a l - i n i z a t i o n  ( d i s t i l l a t i o n )  devices .  Be has  over 

1.50 pa t en t s  worldwide. 

a s s i s t a n c e  f o r  any o t h e r  p r o j e c t  o r  invent ion  o t h e r  than  t h e  'Thermal 

Gradient  U t i l i z a t i o n  Cycle (TGUC) . 
H e  r e p o r t s  havi.ng received no s t a t e  OK f e d e r a l  

Descr ip t ion  of  t h e  Techno-y ...... _ _ - _ . - _ ~  ..... -. 

The Thermal Gradierit U t i l i z a t i o n  Cycle (TGUC) is e s s e n t i a l l y  a 

c losed  looped c y c l c  c o n s i s t i n g  of four  d is t i r ic t .  c y c l e  f u n c t i o n s  as 

f o l  10~7s: 

1. Heat is  thermally pumped (vapor pressure  ?limped) t o  
a h ighes  c o o l e r  e l e v a t i o n  where it  i s  cooled and con- 
densed givi .ng u i  g:s- h e a t  and i i icseasing i t s  p o t e n t i a l  
energy t h u s  ~ p r o v i d i n s  ...... _I____ heat ing . t o  t h e  h igher  e l e v a t i o n .  ___.- 

2 .  The condensed cooled f l u i d  f r o m  t he  h igher  elevation has 
p o t e n t i a l  energy vhich  does work a t  the lower  levat ti on. 

3. The condensed coolpd f l u i d  f rom the higher  cooler  cleva- 
t i o n  when expanded c s o v e s  ___ _ _ _  heat from t h e  l o w e r  e l c v a t l o n ,  
thiis p r o v i d i n g  cool ing .  

__I 
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4 .  An independent o p t i o n a l  Rankine - work .- engine  czn be. 
r e g e n e r a t i v e l y  coupled t o  t h e  TGUC system. 
engine  can have- t h e  same or s e p a r a t e  hea t  source  b u t  
u s e s  TGUC as a hea t  s ink .  

The Rankine 

M r .  Parker  envis ioned t h e  process  ( cyc le )  being used on 3 l a r g e  

scale t o  produce e lectr ical  power s i n c e  ‘TGUC is a land-based c y c l e  and 

has  about t h e  same investment c o s t  and bus-bar c o s t  as t h e  much talked 

of and funded ocean thermal  energy conversion (OTEC) power gene ra t ion  

system wi thout  t h e  tremendous maintenance and l i f e  c o s t  problems of 

OTEC. 

H e  r e p o r t s  f i r s t  t h ink ing  oE t h e  concept whi le  recover ing  from 

back su rge ry  and reading  t e c h n i c a l  j o u r n a l s .  H e  had two p a t e n t s  i s sued  

on t h e  TGUC p r i o r  t o  submi t t ing  i t  f o r  NBS e v a l u a t i o n  and had inves t ed  

f i ve  yea r s  of his t i m e  and $10,000 t o  $15,000 i n  personal  c n p i t d .  

H e  does no t  recal l  any t e c h n i c a l  o r  nontechnica l  problems w i t h  

t h e  process .  H e  d e s c r i b e s  t h e  process  as being i n  An engineer ing  des ign  

s t a g e  of development a t  t h e  time he submit ted i t  t o  the EKIP. We bel ieved  

t h e  primary p o t e n t i a l  a p p l i c a t i o n  of t h e  process  was i n  Large-scale 

p tlrwer product  ion.  



2 30 

CONTACT W 1 1-14 

M r .  Parker  recal ls  

THE ENERGY-RELATED INVENTIONS PROGRAM 

ExrPerience w i t h  the NBS 

reading  about. the  program i n  a t e c h n i c a l  j o u r n a l ,  

perhaps IEEE. H e  conl:acted h i s  l o c a l  U .  S. Represen ta t ive ,  O l in  Teague, 

who then p i ~ t  Mr. Parker  i n  touch w i t h  t h e  a p p r o p r i a t e  peop1.e a t  t h e  NBS. 

We reca2J.s p e r i o d i c a l l y  hear ing  about t h e  need f o r  energy independence. 

H e  f e l t  :It a p a t r i o t i c  duty t o  submit h i s  process  f a r  eva lua t ion  i f  i t  

could he lp  a l l e v i a t e  t h e  energy cr:l.sis. 

Ele expected t h a t  "by 1981. t h e  U.S. would have a few l a r g e  TGUC 

powex p l a n t s  t o  show 130 t h e  S r i d i s . "  He expected t h e  NBS t o  approve 

t h e  process  qu ick ly ,  s i n c e  i t  was covered by two e x i s t i n g  p a t e n t s .  H e  

f i r s t  submi.tted t h e  process  t o  NBS f a r  e v a l u a t i o n  i n  May 1976. H e  

r e c a l l s  r ece iv ing  an acknowledgment l e t t e r  w i t h i n  two  months. I n  

November 1976 he and h i s  w i f e  f l e w  t o  Washington to d i s c u s s  the  p r o j e c t .  

H e  talked wi th  someone (he daesn'  1: recal l  who) on the  NBS s t a f f  who 

said t h a t  h i s  process  wouldn't  work. €€e persuaded the  s taff  person t o  

submit t h e  process  ~ o . K :  eva lua t ion .  Parker  s a i d  t h a t  dur ing  t h i s  t h e  

he  had a WATS l i n e  ava i . lab le  and he would call  NBS, sonet imes d a i l y ,  t o  

check t h e  progress .  H e  a l s o  r e p o r t s  having U.S. Represen ta t ive  Olin 

Teague c a l l  NBS s e v e r a l  times- 

I n  t h e  s p r i n g  of 1.977, Tom C s r i l t a s  took over  monitoring h i s  p r o j e c t .  

M r .  P a r k e r  r e p o r t s  an adrrriration f o r  Mr, Coultas  but  states i t  w a s  hard 

s e l l i n g  him on t h e  process .  (Mr. Coul.taa a l s o  r e p o r t s  an admira t ion  f o r  

M r .  P a r k e r ' s  a b i l i t y ,  b u t  he f e l t  t h e  process  might have s i g n i f i c a n t  

t e c h n i c a l  problems, ) MT. Parker  expected t h e  NBS to  recommend b u i l d i n g  

a working model. of t h e  process .  In s t ead ,  on September 30, 1.977, t h e  NRS 

recommended t h a t  t h e  DOE fund a paramet r ic  computer test.ing, of t h e  pro-. 

c e s s .  The t e s t i n g  w a s  aJ.so t o  i-nclude an eva lua t ion  o f  t h e  economic 

€ e a s i b i l . i t y  o f  the process  compared t o  o t h e r  power gene ra t ion  means. 

M r .  Parker  s e e s  no real  b e n e f i t  from t h e  NRS eva lua t ion ,  s ince he 

a l r eady  had two U. S.  p a t e n t s  covering h i s  process .  H i s  worst. exper ience  

w i t h  NBS w a s  getting the e v a l u a t o r s  t o  b e l i e v e  t h e  process  would work. 
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PIX-$ Pa rke r  r e p o r t s  t h a t  he expected t h e  DOE t o  o v e r r i d e  the NBS 

e v a l u a t i o n  and t o  have t h e  Corps of Engineers (or someone s - i m i l a r )  

bui1.d a work-i.ng model of h i s  technology. Enstend, t h e  DOF: provided 

a $40,000 g r a n t  f o r  f u r t h e r  paramet r ic  and economic a n a l y s e s  of t h e  

TCUC I 

T h e  statement of work i n  the DOE g r a n t  i nc ludes  t h e  fo l lowing:  

The d e t a i l e d  d e s c r i p t i o n  o f  t h e  work t o  be accom- 
p l i s h e d  under the g r a n t  is conta ined  i n  t h e  a t t a c h e d  
p roposa l  from M r .  Pa rke r  and the accompanying o u t l i n e  
of t h e  approach t o  be  used a t  Texas A&M. 

The s p e c i f i c  o b j e c t i v e s  of t h e  s tudy  are: 

1. To de termine  i f  i t  is t e c h n i c a l l y  f e a s i b l e  t o  use t h e  
TCUC f o r  power product ion  o r  replacement of an  energy 
system i n  any of i t s  proposed a l t e r n a t i v e  a p p l i c a t i o n s .  

2, To assess t h e  economic f e a s i b i l i t y  of employing such  a 
system for  power product ion  o r  replacenlent of an energy 
system by e s t i m a t i n g  t h e  u l t i m a t e  c o s t  of the ou tpu t .  

3 -  To i d e n t i f y  s i g n i f i c a n t  d e s i g n  parameters  and d e f i n e  a 
t e c h n i c a l l y  and economically f easih1.e d e s i g n  concept .  

4 ,  To recommend a demonst ra t ion  f a c i l i t y  c o n f i g u r a t i o n .  

The per iod  of t h e  g r a n t  is  one y e a r .  Quar t e r ly  l e t te r  
p rogres s  r e p o r t s  are r e q u i r e d  i n  a d d i t i o n  t o  a f i n a l  r e p o r t .  

T h e  g r a n t  p e r i o d  was from September 16, 1978, t o  September 1 r j g  

1979., 

Engineering Department  of Texas A&M Unive r s i ty .  

The s tudy  w a s  completed by t h r e e  p r o f e s s o r s  i n  the Mechanical 

A scholarly f i n a l  r e p o r t  d e t a i l i n g  t h e  a n a l y s i s  i s  x v a i l a b l  e., 

whish, M r  Parker  states, f u l l y  suppor t s  the techniical  ant1 econoinir 

f e a s i b i l i t y  of his p rocess .  (Note: M r .  Ael len ,  DOE moni tor ,  f ee l s  

that: the i n i t i a l  cap i ta l  c o s t  of a TWC: power p l a n t  i s  : i c j  ‘nigh t h a t  

rm conmercial u s e r  w i l l  be willing t o  v e n t u r e  t h e s e  k inds  of funds  

when u l h c r  options - coal,  o i l ,  uranium I- are still available.) 
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P a r t i c i p a n t  s Assessment of l_l-..-_ the E R I P  .. 

Mr. Parkcr b e l i e v e s  t h a t  DOE should provide  a m a n s  f o r  wide 

d i s t r i b u r i o n  of t h e  f ina l .  r e p o r t s  on approved g r a n t s .  H e  a l s o  f w l s  

t h a t  t he  f i n a l  r e p o r t s  shou ld  be eva lua ted  by an independent groiip of 

s c i e n t i s t s  and e x p e r t s  t o  determine w h a t  f u t u r e  a i d  should be o f f w e d  

the  inventor .  H e  would like more market ing ( c o m e r e i a l i z a t i o n )  exper- 

t i se ,  and h e  f e e l s  t h a t  i t  i s  DOE'S r e s p o n s i b i l i t y  t o  h e l p  g e t  a 

proven technology i n t o  t h e  marketplace.  

Mr, Parker  fee l s  t h a t  t h e  b e s t  t h i n g  about the DOE program i s  that  

someone had t h e  f o r e s i g h t  t o  set  up t h i s  k lnd  of program. In h i s  words: 

"Someone a t  l eas t  understood t h e  need." H i s  greatest  d i f  f l c u l t y  was 

t h e  paperwork. As a n  example, he descr ibed  h i s  a t tempts  t u  g e t  a 

g r a n t  payment - f i n d i n g  ou t  where a check w a s  i n  t h e  sys tem.  (Note: 

.Jack Aellen, DOE monitor f o r  t h i s  p r o j e c t ,  r e p o r t s  Lhat i n  the l a s t  year  

a s p e c i a l  c o a t r a c t i n g  o f f i c e  has  been a 5 t a h l i s h e d  t o  handle  5ranl.s.) 
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OUTCOMES 

Current  S t a t u s  oE t h e  Case 
Il_--l----c--l_ 

E s s e n t i a l l y ,  t h e  technology has been documented i n  the  s c i e n t i f i c  

1 - i t e r a t u r e ,  b o t h  by Mr. Parker  and now by t h e  f i n a l  r e p o r t  from t h e  DOE 

g r a n t  

IW. Parker  p l ans  on sending c o p i e s  of t h e  f i n a l  r e p o r t  t o  any 

i n t e r e s t e d  person,  agency, o r g a n i z a t i o n ,  o r  government. 

T h e  f i n a l  r e p o r t  t o  DOE inc ludes  d i s c u s s i o n s  of 

t h e  o p e r a t i n g  p r i n c i p l e  oE a n  atmospheric  thermal  
g r a d i e n t  s y s t e m ,  

a computer model of a TGUC system, 

a parametric s tudy  of TGUC, 

a l o w  q u a l i t y  energy  SoLuersion u n i t  (LQEC) u s ing  low- 
t empera ture  h e a t  o t h e r  t han  atmospheric  h e a t ,  

economic a n a l y s e s  - c o s t  i npu t ,  l i f e  cos t  a n a l y s i s ,  
second l a w  a n a l y s i s ,  

energy ana lyses  - n e t  energy a n a l y s i s ,  second l a w  
a n a l y s i k ,  

conclusion, 

r ef er eaces , 
momentum and energy equa t ions  and t h e i r  s o l u t i o n s ,  

a computer program of t h e  TGUC system, 

power g e n e r a t i o n  c o s t  e s t i m a t i o n s  .- customary method 
and l i f e  c y c l e  c o s t  ana lyses .  

.__ 

-. Tangib le  Outcomes 

The g r a n t  r e s u l t e d  i n  compiiter so f tware  programs t o  s imula t e  t h e  

process, a n  eeononiic f e a s i b i l - i t y  a n a l y s i s ,  and B f i n a l  r e p o r t  document- 

i ng  t h e  r e s u l t s  of t h e  s tudy .  I n  a d d i t i o n ,  M r .  Parker  f e e l s  t h a t  more 

people  know about  t h e  process .  It has  r ece ived  t h e  s c i e n t i f i c  blessing 

of t h e  Texas A&M r e s e a r c h e r s  who performed t h e  t e c h n i c a l  a r i d  economic. 

anatyrses i. 
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XntangibJle ....-..._. _.. . Outcomes - 

Mr. Parker  r e p o r t s  increased knowledge of haw t o  ob ta in  ass i sLance  

from t h e  government. H e  says cha t  he a l s o  round that it i s  not  easy t o  

get  a product  QT p r o c e s s  into commercial izat ion as he o r i g i n a l l y  iinagincd. 
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INTERVIEWER CQMMENTS 

The NBS monitor,  Tom Coul tas ,  had not: received o r  read a copy o f  

the  f i n a l  report on this pro.ject. 

the loop" so that the NBS evaluator c a u l d  see the  f i n a l  r e s u l t  of any 

g r a n t  made on the b a s i s  of his recommendation. 

It would be  beneficlal. t o  "c1ose 
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'THE ENERGY-RETATED INVENTLQNS PROGRAM CASE 

Program --- P a r t i c i p a n t ' s  I.._.__......_.._II Background . 

M r  . R o s s  completed t w o  yea r s  of co l  1 ege ,  majoring i n  g e o l o g i c a l  

engineer ing .  H e  has  worked 28 y e a r s  f o r  v a r i o u s  companies i n  t h e  

p r i v a t e  s e c t o r ,  p r i m a r i l y  i n  t h e  diatomaceous e a r t h  and p e r l i t e  indus- 

tries. H e  c a t e g o r i z e s  h i s  j o b s  as r e s e a r c h  and development and s a l e ; .  

Mc i s  c u r r e n t l y  employed p a r t - t i m e  as a c o n s u l t a n t  wit11 S i l - F l o ,  a 

company w i t h  approximately 30 employees, which produces p e r l i t e .  S i r i r e  

r e c e i v j n g  the gran t  from DOE on A p r i l  1, 1979, Mr. Ross has spen t  the 

m a j o r i t y  of his t i m e  developing h i s  i nven t ion .  This  is  t h e  only  inven- 

t i o n  M r .  Ross has developed. He has  not  rcaceived any o t h e r  s t a t e  o r  

f e d e r a l  a s s i s t a n c e  on any o t h e r  p r o j e c t .  

Desc r ip t ion  of the ._.__ Technology 

Many minera1.s used i n  ir7dustry need to be hea ted  t o  create or 

change t h e i r  sliernical o r  p h y s i c a l  p r o p e r t i e s .  M r .  Ross invented  a 

p rocess  f o r  heating, but  noL me l t ing ,  mine ra l  p roducts .  The types  o f  

h e a t i n g  are expanding, e x f o l i a t i n g ,  ca lc in ing ,  s i n t e r i n g ,  r o a s t i n g ,  and 

dry ing .  He has  two t y p e s  of fu rnaces  as  fo l lows :  

@ Rotary c a l c i n i n g  type  ( f o r  l a r g e  par t ic les) ,  

* T i l t  f ].ash c a l c i n i n g  type  ( fo r  smaller p a r t i c l e s ) .  

The idea  f o r  h i s  i n v e n t i o n  evolved over t h e  y e a r s  as he worked i n  t h e  

p e r l i t e  and diatomaceous e a r t h  i n d u s t r i e s .  H e  estimates t h a t  be fo re  he 

submi t ted  the i n v e n t i o n  t o  t h e  Energy-Related Inven t ions  Program, he had 

i n v e s t e d  two y e a r s  of h i s  t i m e  and $30,000 of h i s  pe r sona l  c a p i t a l .  He 

had a working model of the i n v e n t i o n  a t  t h e  t i m e  of submission. 

Obtaining f i n a n c i n g  w a s  h i s  primary non techn ica l  problem (he a p p l i e d  

for commercial as w e l l  as SBA g r a n t e e  loans  and w a s  tu rned  down). H i s  

t e c h n i c a l  problems inc luded  f i n d i n g  a method of s e a l i n g  the f i r e b r i c k  

i n t o  t h e  plenum chamber and f i n d i n g  an  a b r a s i o n - r e s i s t a n t  s u r f a c e  f o r  

the burners .  
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGHAY 

Experience ... ... . . . wi th  t h e  NBS 

Mr. Ross r e c a l l s  reading  abuut t h e  program i n  a corrnerrial or 

techriiical magazine. 

i nven t ion  t o  t h e  program i n  o rde r  t o  obtair i  mo-ciey. H e  had t r i e d  

unsuccess fu l ly  t o  z a i s e  ven tu re  c a p i t a l  and had been r e j e c t e d  f o r  com- 

merc i a l  and SBA loans.  H i s  expec ta t ions  of t h e  NBS progran were t o  

g e t  a p o s i t i v e  tvchnical eva l i ia t ion  and hopefully a recommendation f o r  

funding t o  t h e  DOE. 

H e  doesn' t remember which one. HP submit ted h i s  

H e  remembers submi t t ing  the inven t ion  i n  A p r i l  19?i7 and no t  'nearing 

anyth ing  from thp  NBS €or  12- 14 months. (Note here that documents i n  

h i s  f i l e  i n d i c a t e d  he first submit ted the  requesi f o r  e v a l u a t i o n  t a  NBS 

i n  A p r i l  1977 and rece ived  his f i r s t  correspondence i n  .January 1978, 

approximately 9 months l a t e r . )  His f i r s t  letter indicated that  he had 

passed the f i r s t  s t a g e  review and would go t o  d second stage for 

eva lua t ion .  

During t h e  remainder of t h e  NBS evaluation, M r .  Ross r e c a l l s  

r e c e i v i n g  p e r i o d i c  n o t i f i c a t i o n  of his s ta tus  i n  t h e  evaliiation process .  

N e  c a l l e d  h i s  NBS c o n t a c t  (Mr. Howard Robb) s e v e r a l  times and was c a l l e d  

by t h e  NBS monitor several t i m e s .  

i nven t ion  was being  recommended t o  DOE f a r  funding on September 18 ,  

1979, approximately 17 months a f t e r  submission. 

He rece ived  n o t i f i c a t i o n  t h a t  h i s  

H e  feels he  rece ived  no t e c h n i c a l  a s s i s t a n c e  d u ~ i  ag t h e  evaluation 

process .  H e  w a s  n o t  encouraged t o  t a l k  t o  the second stage evalaaror. 
It was h i s  pe rcep t ion  t h a t  NBS d i d  not  v a n t  a l o t  of communication 

between the inven to r  and t h e  eva lua to r .  I n  his words, " t o  keep m e  

from s e l l i n g  my inven t ion  t o  the  eva lua to r . "  (Note: Mr. Robb, NBS 

inonitor,  expla ined  t h a t  NBS docs not  release Lhe names of  t h e i r  

e v a l u a t o r s  t o  t h e  inventor t o  keep inven to r s  from harrasving e v a l u a t o r s .  

The e v a l u a t o r ,  however, i s  Eree t o  contacr t h e  inven to r  d i r e c E l y  o r  

through NBS f o r  a n y  f u r t h e r  in format ion  needed f o r  a complete eva lua t ion  

M r .  Ross  reports the g r e a t e s t  b e n e f i t  he  rece ived  from the  NBS 

e v a l u a t i o n  w a s  conf i rmat ion  from an expe r t  soiirce t h a t  he had a 
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t e c h n i c a l l y  f e a s i b l e  idea.  

t h e  l e n g t h  of t i m e  r equ i r ed  f o r  t h e  e v a l u a t i o n  and t h e  long  t i m e  (n ine  

months) b e f o r e  he  r ece ived  correspondence from NBS. (Note: According 

t o  K r .  Robb, NBS i n s t i t u t e d  a program i n  1978 t o  n o t i f y  i n v e n t o r s  

w i t h i n  t h r e e  weeks t h a t  t h e i r  i nven t ions  had been r ece ived ,  w i th  an 

exp lana t ion  of what t o  expec t  i n  t h e  e v a l u a t i o n  process . )  

H e  sees h i s  worst: exper ience  wi th  NBS as 

With t h e  except ion  of t h e  t i m e  r equ i r ed ,  M r .  Ross rates t h e  NRS 

e v a l u a t i o n  phase as s a t i s f a c t o r y .  

Experience wi th  the DOE -_ 

M r .  Ross understood t h a t  t h e  NBS r e p o r t  w a s  a recommendation and 
t h a t  DOE would have to  approve i t .  

and t e c h n i c a l  a s s i s t a n c e  from DOE, 

Be expected bo th  d i r e c t  funding 

N e  rece ived  a d i r e c t  funding g r a n t  of $82,200 f o r  the pe r iod  

A p r i l  1, 1979, t o  A p r i l  1, 1980. The DOE a l s o  fu rn i shed  a managernetit 

c o n s u l t a n t ,  D r .  K ie s s l ing ,  from t h e  Un ive r s i ty  of Houston. H e  m e t  w i th  

Mr. Ross twice.  Ross r e p o r t s  t h a t  Dr. K i e s s l i n g  w a s  more familiar w i t h  

h igh  f i n a n c e  and d i d n ’ t  seem t o  know much about  t h e  s p e c i a l  problems 

of i n v e n t o r s  o r  innovators .  Mr. Ross expected t h e  c o n s u l t a n t  t o  have 

more t e c h n i c a l  knowledge as w e l l  a s  management and Einancial .  knowledge. 

We d i d  not  recall a sk ing  DOE d i r e c t l y  f a r  s p e c i f i c  t e c h n i c a l ,  management, 

o r  f i n a n c i a l  e x p e r t i s e .  

H e  felt t h a t  S a i s  r e l a t i o n s h i p  w i t h  P a t r i c k  Donohoe, Chief of t h e  

Inven t ion  Branch i n  DOE, w a s  t h e  b e s t  exper ience  wi th  t h e  DOE p o r t i o n  of 

the program. Boss d e s c r i b e s  Donohoe as “ t h e  most hones t ,  s t r a i g h t -  

forward person you could meet.’’ 

working wi th  DOE as no t  being a b l e  t o  t a l k  f r e q u e n t l y ,  i n  t h e  f i e l d ,  to  
a person who w a s  bo th  t e c h n i c a l l y  and manager ia l ly  knowledgeable about 

i n v e n t o r s  and t h e  innova t ion  process .  

H e  r e p o r t s  h i s  g r e a t e s t  d i f f i c u l t y  in 

T h e  s ta tement  of work i n  t h e  DOE g ran t  t o  Mr. Koss includes t h e  

fo l lowing  requirement:  



The grantee w i l l .  bu i ld  and assemble two s y s t e m :  o m  
S y s t e m s  w i l l  f o r  the. t ilt  and one f o r  the  r o ~ a r y  fi.rc.nace. 

be  operated and t e s t e d  f o r  r e l i a b i l i t y  and accuracy of con-- 
t r o l .  A t t en t ion  w-611 be givern t o  t h e  permeabi l i ty  and 
r e s i s t a n c e  t o  wear of the porous ceramic b r i c k  used i n  t he  
r o t a r y  furnace .  Data t o  be coll .ectzd dur ing  tl-ie test::; 
i.nc1ud.e: 

1. 'Pemperatures i n  the furnancc and a i r  syst'em. 
7 .  Gas f low rate ,  
3 .  MaterJal feed r a t e .  
4 .  Weight of co l l ec t ed  product .  

Analys is  of d a h  wi1.1. i nc lude  est:i.matecl product ion scale 
BTlJ/Li-ine, product ion rates,  f u e l  e f f i c i e n c y ,  energy ba lance ,  
arid matewial balance ,  The economics of product ion scale 
u s e  of  t h e  b s s  furna.ce w i l l  also be es t imated .  The 
grantse l i l i i l  submit q i i a s t e r l y  l e t t e r  progress  s e p o r t s  and 
a f i n a l  r e p o r t  on work ac.conpli.shed under the g r a n t  a 

per iod  is  fo r  twelve oasnth..;.. 
G ~ a a t  

M r .  Ross b e l i e v e s  that commmrkation wi th  the  inventor  should be 

c l e a r ,  e s p e c i a l l y  a t  the beginning of the  NBS process  o f  eva lua t ion .  

(Note: NBS IIOW n o t i f i e s  an inventor  w-ithin three weeks t h a t  t i le.  

a p p l i c a t i o n  f o r  eva lua t ion  of his or  her  tnvent ion  has been received 

i s  being processed.)  M r .  Ross b e l i e v e s  tha'c DOE slioidd have f . i e l d  

r e p r e s e n t a t i v e s  W ~ O  are Lec'rai-nically o r  managerial ly  capable who can 

e s t a b l i s h  rapport with  Clie inventor  and whe can lead  t h e  inve~? . tor  

through the i nven t ion  arid innovat ion  process .  

He bel ieves  that @QK should use  i ts  infI.uence t o  he lp  inven to r s  

g e t  t o  t u p  echelons o f  b u s h e s s  t o  assisr. i n  rnarket::i.ng the inven t ion  

and t o  g e t  he lp  wi th  s p e c i f i c  technical probl.ems us ing  top  i n d u s t r i a l  

experks.  Eie feels t h a t  the one-time-Eunding idea is not  suff ic ient :  

He would l i k e  t o  see a r e e v a l u a t i o n  ai: the end of each g ran t  p e r i o d  

I1(9 see i f  f u r t h e r  funding o r  t e c h n i c a l  a s s i s t a n c e  should be o f f e r e d .  
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OUTCOMES 

Current Status of the Case 

Ross reports good progress in cementing materials (firebrick, etc.) 

together to withstand high heat. He also discovered a relationship 

between emissivity of product and heating efficiency and is satisfied 

tha t  his process works. 

the statement of work. 

He has completed the test data required i n  

He has not yet solved the problem of product abrasion on the 

burner surface. He has tested several materials without success. He 

ciarrent ly  has working models of both the tilt and r o t a r y  furnaces and is 
working to find an abrasion-resistant surface f o r  the burners. 

He has plans to build a production-sized furnace f o r  use in either 

rhe lime or perlite industry. He reports an expression of irntxrest 
from a company in the field but no offer of funds €or the fwnace.  

Tangible Outcomes 

Ross reports having completed the testing required by the statement 

of work. He has two working models. He has solved his bonding 

(cementing) problem. 

y e a r  

While the project kept Koss "altve for  one more 
I I  dur ing  the grant period, now he is "broke" and working by himself. 

Intangible Outcomes 

Ele has further defined his abrasion problem and knows which materials 

w m * t  work. 

s ta tes ,  is a key to efficiency of the furnace. He has found definite 

irnterest in his process in i n d u s t r y  if the technical problem of abrasion 

can be solved. 

He has gained a knowledge of surface emissivity, which, he 
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Mr. Robb, the NBS munitor ,  had heard nothing of t h e  outcome 

of  Mr. ROSS'S i nven t ion ,  nor  d id  he a p p e a r  to be involved With M r .  Ross 

a f te r  the i nven t ion  was taken over by DOE. Mr. Robb a p p e a r s  to have 

some technica l  expert ise  i n  the area of M r .  Ross's Invent ion .  

f a c t ,  M r .  Robb asked t h i s  author to pass  a long  same reesrnmendatioiis he 

had to Mr. Ross about us ing  his €usnace as a space heater f o r  fac ia r ies  

o r  t o  heat hot  water i n  bailers. 

In 

it  might be  of b e n e f i t  t o  t he  iriventor and t o  I.he NBS f a r  the NBS 

n o n i t o r  t o  cont inue  t o  a c t  as a terhnieal  consul tan t  dur ing  the DOE 

phase. In  a d d i t i o n ,  t h e  NBS could p r o f i t  f rom see ing  the Einal r e s u l t s  

o f  the DOE grant. 

NHS e v a l u a t o r s  to see wlai ch inven t ions  and inventors were staccessful. 

This would c l a s e  t h e  i n f o r m a t i o n  loop and a l l o w  t,he 
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Oak R i d g e ,  Tennessee 37830 



246 

T I E  ENERGY-RELATED I N V E N T I O N S  PKQGKAM CASE 

=,r.ar.-Fsr t i c  i p ant ’ s Ba ckxyo und ..... ~ .... ~- 

Mel-via 11. Sachs i s  a 49-year-old r e g i s t e r e d  a r c h i t e c t ,  i nven to r ,  

After graduat ing  from the Unive r s i ty  o f  Michigan’s and en t repreneur .  

a r c h i t e c t u r a l  school  w i th  honors 23 years ago, h i s  occupat ions have 

included r e g i s t e r e d  a r c h i t e c t ;  comanaging p a r t n e r  o-f Livonia  Pav i l ion  

East ( a  major b u i l d i n g  desigried by Sachs us ing  i n t e g r a t e d  conc re t e  

technology);  managing d i r e c t o r  of Caribbean Resorts, N . V . ;  P re s iden t  

and Direc toz  of Sachs Assoc ia tes ,  I h c ,  U-Form Syskems & Technologies,  

Inc., a.nd I s t e c h ,  Tnc.; real. estate developer;  inventor /codeveloper  

(with Calvin Shubaw) of I n t e g r a t e d  Concret.e Technology; and inventor/ 

developer  of In t eg ra t ed  Cons t ruc t ion  Technologies.  

In the  development a €  h i s  energy Wchnologies ,  M r .  Sachs has  been 

a s s o c i a t e d  wi th  a number o f  s m a l l  corporat;ions which he headed and which 

employed less than  t e n  people.  

Nr. Sachs has  put  mast of h i s  i nven t ive  energies i n t o  t h e  develop- 

ment of Integrated Conc.rete and r e l a t e d  technsl.ogies. R e  has  four  

p a t e n t s  and s i x  i n  p repa ra t ion  r e l a t e d  t o  these technologi.es.  :In addi- 

t i o n ,  he has a p a t e n t  on a wraparound scuba d iv ing  goggle ,  which j u s t  

expired.  N e  w a s  never able. t o  coniinereialize t h i s  p a t e n t ,  b u t  i t s  

p r i n c i p l e s  are now wFdcly used  a 

lu tegra ted  Concrete Technology i s  a b u i l d i n g  f a b r i c a t i o n  methodo- 

logy u t i l i z i n g  permanent- forms f o r  che c o n s t r u c t i o n  of r e in fo rced -  

conc re t e  bu i ld ings .  The panels,  which cmnpoae the form work f e r  b h e  

re i i i forced--con@rete  s t ruc t i i r a l  members o f  t he  b u i l d i n g ,  come complete 

w i  t’n thertiial and sound insu l  a t ion ,  vapor b a r r i e r ,  f i r e p r o o f i n g ,  and 

i n t e r i o r  and e x t e r i o r  veneers. Other a r c h i t e c t u r a l  components sucIi 

as wlndows, spdndrels caulk ing ,  and c L e c t r i c a 1  wir ing ,  can bc inc luded  

ill t h e  panels, Once concr-ere is poured intro the  form work provided by 

panels9 a major p a r t  o f  the c o n s t r u c t i o n  of the wall f o r  a reinfor<-ed-” 



concrete b u i l d i n g  l;s s imul taneous ly  complete. The paraek remain i n  

p l a c e ,  p rovid ing  t h e  e x t e r i o r  atid i n t e r i o r  veneers of the b u i l d i n g ,  

the Xnsulating I - ~ K ~ s  f u n c t i o n  t o  insulate  t h e  b z l i l d h g ,  and the cured 

concjrete w i t h i n  t'tie panels  provides  suppor t  f o r  the s t ~ u ~ t u r e ,  Con- 

s t r u c t i o n  t i m e  tca erect the waPls of one story of a multlsrtory b u i l d i n g  

i s  approximately two days. F l o o r i n g  f o r  the next  s t o r y  can be 

i n s t a l l e d  w i t h i n  24 hours  a f t e r  t h e  w a l l .  panels are i n  place.  There 

a r c  EWO m a n i f e s t a t i o n s  of I n t e g r a t e d  Concrete  Technology: W-Form, t h e  

___1_-1_ f a b r i c a t e d  system, employing l igh t -gauge  steel. framing members, shee t  

goods-type veneers ,  and b lanke t  ( n o n s t r u c t u r a l )  i n s u l a t i o n ;  and 

Tncotech, the molded system, which uses  no framing members and emplhays 

a f a m i l y  of i no rgan ic  nontoxic ,  f i r e p r o o f  lightweight mEdabZe r i g i d  

i n s u l a t i o n s ,  Because t h e  form work f o r  t h e  conc re t e  is p e r m n e n t  and 

the pane l s  came complete w i t h  interior and e x t e r i o r  veneer  p l u s  in su la -  

t i o n  and other components, many s t e p s  i n  the  cons t ruc t ion  process are 

s imul taneous ly  accomplished, e l i m i n a t i n g  the  need f o r  separate t i m e -  

consuming, expensive c o n s t r u c t i o n  a c t i v 5 t i e s  I) An important component 

;3F IC],-. Sachs's i nven t ion  concept  is that I n t e g r a t e d  Concrete Technobogy 

w i l l  s u b s t a n t i a l l y  reduce t h e  t i m e  f o r  c o n s t r u c t i o n  of a b u i l d i n g  as 
w e l l  as the c o s t ,  Energy e~nservati~n appears to be a by-product of 

the rnvent ion ,  It was n o t  a d e l i b e r a t e l y  sought-a€ter goal. from the 

s t a r t ,  Through demonstrat ions,  however, t he  cons ide rab le  energy- 

conserving q u a l i t i e s  of the i n v e n t i o n  have received even nore attentfon 
and con t inue  to g a i n  i n  importance afrer the energy crisis of 1973. 
It has been proved t h a t  new b u i l d i n g s  cons t ruc t ed  w i t b  t h i s  technology 

w i l l  use 4Q-50% less energy i n  ope ra t ion .  Documentatian on. t h e  opera- 

ti511 of the one eight-story P20,000-square-foot general o f f i c e  b u i l d i n g  

const.ructed w i t h  I n t e g r a t e d  Concrete  Technology i s  being cont inuous ly  

compiled. The r e s u l t s  i n d i c a t e  t h a t  t h e  b u i l d i n g  regu1.arl.y and con- 

s i s t e n t l y  consumes only  h a l f  the  energy requi red  by other comparable 

buildilngs a o t  utilizing t h e  technology. 

bfiile the grant  w a s  awarded to C Q ~ ~ U C C  tests on the Integrated 

Concrete Technology, t h e r e  are t w o  related technologies which were 

devel oping simultaneously during the funding process Intecln i n su la t ions  
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and t h e  I n t e g r a t e d  Cons t ruc t ion  Technology. These a d d i t i o n a l  

fLechnologies, wh i l e  no t  s p e c i f i c a l l y  addressed on t h e  o r i g i n a l  a p p l i -  

c a t i o n  and t h e  work s'c..atement, have been b e n e f i c i a l l y  a f f e c t e d  by 

M r  . Sachs' s involvement with t h e  ERIP .  I n t ech  insulalii.oii i s  the fami ly  

of i no rgan ic ,  nontoxic ,  f i r e p r o o f ,  l i gh twe igh t ,  moldable,  r i g i d  in su la -  

t i o n s  which i.s used i n  t h e  molded panel  m a n i f e s t a t i o n s  of Lntegra1:e.d 

Concrete Technohgy but  which a l s o  has  a v a r i e t y  of o t h e r  p o t e n t i a l  

a p p l i c a t i o n s  ( e .  g., p i p e  i n s u l a t i o n ,  board s tock ,  and f i r e p r o o f i n g ) .  

In t eg ra t ed  Cons t ruc t ion  Technology i s  the a p p l i c a t i o n  of t h e  I n t e g r a t e d  

Concrete  Technology wi th  a s p e c i f i c  a r c h i t e c t u r a l ,  c?ogi .n~~King,  and 

economic approach t o  maximize the  b e n e f i t s  which are i n t r i n s i c  t o  

In t eg ra t ed  Concrete  Technology. 

E a r l y  r e s e a r c h  and development on t h e  inven t ion  occurred whil-e 

Sachs w a s  p r e s i d e n t  and d i r e c t o r  of Sachs Assoc ia t e s ,  Inc . ,  a profes-  

s i o n a l  architectural-engineeriag-planning f i rm E orrned i n  1958; and i t  

cont inued as a d i r e c t  consequence of Mr. Sachs's involvement i n  t h e  

des ign  and consc ruc t ion  of many subs id ized  housing p r o j e c t s  i n  and 

around the  c i t y  of D e t r o i t .  Cons tan t ly  f i g h t i n g  the budget ,  M r .  Sacks 

found t h e  process  of const:ructing bull-dings f r u s t r a t i n g ,  i n e f f i c i e n t  , 
c o s t l y ,  and time-consuming. In doing so he cont inuous ly  sought ou t  

new methods t o  he lp  reduce c o s t s  and overcome many of t h e  tradit:-i.anal 

problems i n  t h e  c o n s t r u c t i o n  i n d u s t r y  - s p e c i f i c a l l y ,  f ragmenta t ion ,  

i n d i f  f ererice, and s p e c i a l i z a t i o n  - which, he b e l i e v e s ,  have a lways  l e d  

t o  unnecessa r i ly  long c o n s t r u c t i o n  pe r iods  arid c o s t  overruns.  

... A l l  w e  were looking f o r  was a more e f f i c i e n t  way t o  bu i ld  
b u i l d i n g s  t o  assist  u s  i.n our a r c h i t e c t u r a l  pract.jce which 
concent ra ted  on l o w  c o s t  housing. You know wc  ere c o n t i n -  
u a l l y  f i g h t i n g  t h e  budget and the, s y s t e m s  a v a i l a b l e  a t  that  
t i m e  w e r e  simp3.y too expensive f o r  t h e s e  s o c i a l l y  d e s i r a b l e ,  
necessary  programs. 

M r .  Sacbs explored the  p o t e n t i a l  of masonry c o n s t r u c t i o n  ( i n  f a c t ,  

he  says ,  he l i t e r a l l y  wrote  t h e  first: book on h igh - r i s e  masonry con- 

s t r u c t i o n  i n  D e t r o i t )  bu t  u l t i m a t e l y  found t h a t  process  u n s a t i s f a c t o r y .  

Fur ther  r e sea rch  led him t:o a technology i n  Canada, Dur:i.sol, which 

u t i l i z e d  rudimentary permanerbt forms t o  make re inforced-concre te  
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s t r u c t u r e s .  Although t h e  concept  appeared t o  have t h e  g e m  of t h e  

i d e a  lie w a s  looking  f o r ,  t h e  s p e c i f i c  technology had a number of 

drawbacks ( inc lud ing  t h e  f a c t  t h a t  t h e  forms were poor i n s u l a t o r s ) ,  

which Led M r .  Sachs t o  des ign  h i s  own permanent forming system a f t e r  

a p a t e n t  s e a r c h  i n  t h e  United S t a t e s .  Over t h e  nex t  two decades t h e  

concept  of I n t e g r a t e d  Concrete  Technology cont inued t o  evolve ,  

I n  1972 ,  i n  o r d e r  t o  f u r t h e r  t h e  r e s e a r c h  and development of 

h i s  i nven t ion ,  Sachs and h i s  then copa r tne r ,  Shubow, formed U-Forms 

I n t e r n a t i o n a l ,  Inc . ,  which w a s  superseded i n  1 9 9 4  by U - F ~ K ~ S  Systems 

and Technology, Tne. This company con t inues  today b u t  01al.y as t h e  

a d m i n i s t r a t i v e  e n t i t y  f o r  t h e  l i c e n s e  gran ted  by i t  in 1980 on one 

of t h e  inven t ions  ( t h e  f a b r i c a t e d  technology) t o  I Jn ive r sa l  Component 

Systems, Inc .  I n  1980, Sachs then  formed I s t e c h ,  Inc., t o  cont inue  

r e s e a r c h  and development on t h e  o t h e r  dimensions of his i nven t i ans .  

T h i s  E i r m  p r e s e n t l y  employs Sachs,  h i s  wife, and s e v e r a l  c o n s u l t a n t s  a 

Sadis Assoc ia t e s ,  I n c . ,  wh i l e  s t i l l  a l e g a l  e n t i t y ,  employs no people  

a t  t h e  p r e s e n t  t t m e  and does no work. 

The r e s e a r c h  and development of today ' s  technology d i d  no t  occur 

wi thou t  many problems and t h e  investment  of cons ide rab le  t i m e ,  manpower, 

and money. Accui:ding t o  Saclis, t h e r e  was v i r t u a l l y  noth ing  i n  t h e  

r e s e a r c h  and development of h i s  t echno log ie s  t h a t  was E a problem. 

To i l l u s t r a t e ,  a major t e c h n i c a l  d i f f i c u l t y  occurred  when cont roversy  

developed over  t h e  use  of foamed p l a s t i c s  as i n s u l a t i o n  materials i n  

b u i l d i n g s ,  Sachs ' s  o r i g i n a l  technology u t i l i z e d  ure thane .  When a 

p rev ious ly  gran ted  approval  f o r  t h e  use  of u re thane  i n  h i s  pane ls  

w a s  revoked as a r e s u l t  of t h i s  cont roversy  j u s t  days be fo re  scheduled 

c o n s t r u c t i o n  of a major b u i l d i n g  p r o j e c t  i n  D e t r o i t ,  Sachs and Shubow 

w e r e  fo rced  t o  r edes ign  t h e i r  pane ls .  This  they  d i d ,  and from t h i s  

e f f o r t  came t h e  f a b r i c a t e d  pane l  c o n s t r u c t i o n  tecliriology. Subsequent 

e f f o r t s  t o  f i n d  a f i r e p r o o f  moldable i n s u l a t i o n  l e d  t o  t h e  devalopnient 

of a new inven t ion ,  I n t e c h  i n s u l a t i o n s ,  and t h e  more advanced v e r s i o n  

of the moldable pane l  systems of I n t e g r a t e d  Concrete  Technology. 

The investment  of money has  a l s o  been cons ide rab le .  To quote  

M r ,  Sachs,  i n  t h e  ques t  f o r  funds:  
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. . . indivi.dua1 inventors .  . .a t  one p o i n t  or another . .  .have 
had t.o resort  t o  business a s s o c i a t e s ,  fatili.l.iP-s, and f r i e n d s .  
i n  my own case, a t  v a r i o u s  t i m e s ,  the savings  of my v7ife 
and c h i l d r e n ,  even my mother, hzve helped support  t h e  
e f f o r t  . 
Perhaps m o s t  d i f f i cu1 . t  for Sachs was t h e  probl.em of get:[: Lng approval  

of h i s  technology by the regul .a tors  of the  construe-tion i n d u s t r y .  W%ile 

several. b u i l d i n g s  have been b u i l t  w i t h  t h e  technology, each e a r l y  i n s t a n c e  

involved a courageous act of t h e  d i r e c t o r  of a l o c a l  b u i l d i n g  a u t h o r i t y .  

' T h e  i n s t i t u t i o n a l  barriers t o  adopt i  on w e r e  s u b s t a n ~ i a l . ,  and Sachs 

needed a w2y t o  l e g i t i m i z e  h i s  technology i n  t k  eyes of t h e  corlsIrrti@- 

t i o n  i n d u s t r y ' s  gatekeepers .  

The ' Integrated Concre6r.e Technology is a p p l i c a b l e  t o  a l l  k inds  o€ 

b u i l d i n g s  even (chough o r i g i n a l  desigins w e r e  f o r  h i g h - r i s e  straictu-ies . 
'The fabricatred system is  a p p l i c a b l e  i.n areas i n  which there e x i s t s  a n  

i n d u s t r i a l  i n f r a s t r u c t u r e .  The molded v e r s i o n ,  which u t i l i z e s  i-norganic 

nontoxic ,  l ighr .wcight ,  moldable, r i g i d  i n s u l a t i o n ,  is  a d a p t a b l e  t o  

areas all .  over t h e  world because i t  can u s e  indigeizous abundant materials 

with i n s u l a t i n g  p r o p e r t i e s .  As a consequence t h e  technology has t h e  

p o t e n t t a l  of providing inexpensive housI*ng quickly t o  areas of tbr w o r l d  

where chere  are major housing s h o r t a g e s  I) Moreover i t s  energy-saving 

poteratial  i s  s u b s t a n t i a l :  e x i s t i n g  i n t e g r a t e d  c o n c r e t e  bui I.di.ngs a l r e a d y  

meet t h e  proposed U.S, Building Energy Performance Standards.  
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CONTACT WITH THE ENERGY-RELATED IKNENTIBNS PR0GRAP.I 

P-.------ Ex e r i e n c e  w i t h  Che NBS 

I n  approaching t h e  government f o r  ass is tatice i n  market ing h i s  

i nven t ion ,  Sachs u t i l i z e d  t h e  p r o f e s s i o n a l  t a l e n t s  of Rowan A. Wakefield, 

p r e s i d e n t  of Wakefield Washington Assoc ia tes .  Mr. Wakefield is  a 

management c o n s u l t a n t  who s p e c i a l i z e s  In h e l p i n g  o rgan iza t ions  (e .g . ,  

t h e  S t a t e  U n i v e r s i t y  of  New York and many ochers) keep t r a c k  of 

government g r a n t s  and r e l e v a n t  legislation, M r .  Wakef-LeZd spen t  a 

number: of months i n  1975 looking f o r  ways t o  h e l p  g e t  a s s i s t a n c e  f o r  

Sachs. I n i t i a l l y ,  c o n t a c t s  w e r e  made w i t h  agencies  t h a t  might u t i l f z e  

t h e  I n t e g r a t e d  Concrete  Technology i n  c o n s t r u c t i o n  p r o j e c t s  e 

avenues were u n f r u i t f u l .  

of "sole B Q U ~ C ~ "  p rov i s ions :  

b i d  a g a i n s t  it. Moreover, S m h s ' s  i n v e n t i o n  d i d  not  f a l l  w i t h i n  the 

areas o f  i n t e r e s t  of any DOE program o f f i c e .  The ERIP,  however, d i d  

o f f e r  an oppor tun i ty  t o  g e t  funding and, more impor tan t ,  v a l i d a t i o n  of 

t h e  concept ,  as w e l l  as p o t e n t i a l  p u b l i c i t y .  I n  r e t r o s p e c t ,  validation 

of t h e  concept  and p u b l i c i t y  were probably m o ~ e  important  t o  Sachs than 

t h e  funding ,  a l though both  forms of a s s i s t a n c e  were boped f o r  from the 

beginning.  

These 

A major problem w i t s  the government's rej ectlon 

Sachs ' s  i n v e n t i o n  had no compet i t ion  to 

When Sachs app l i ed  f o r  t h e  g r a n t ,  many of t h e  major t e c h n i c a l  

problems of t h e  I n t e g r a t e d  Concrete  Technol.ogy had been salved, 

Sachs was  a t  a p a i n t  of l i m i t e d  product ion  and market ing,  and seven 

b u i l d i n g s  had a l r e a d y  been cons t ruc t ed  uCilizing t h e  technology. 

t h e  3-112 y e a r s  of t h e  ERIP  review,  t h e  technology cont inued t o  evolve.  

In t ech  i n s u l a t j n g  materials w e r e  r e f i n e d ,  and t h e  n e w  v e r s i o n s  o f  moldable 

p a n e l s  u s i n g  t h e  l i gh twe igh t  aggrega te  i n s u l a t i o n s  w e r e  in t roduced .  P n  

a d d i t i o n ,  a l i c e n s e  f o r  t h e  f a b r i c a t e d  pane l s  w a s  s o l d  and Sachs went on 

t o  develop h i s  I n t e g r a t e d  Cons t ruc t ion  Technology. These developments 

were u n r e l a t e d ,  however, to t h e  activit ies requ i r ed  for p a r t i c i p a t i o n  i n  
t h e  ERIP, 

Mr. 

Over 

While t h e r e  were developments I n  t h e  technology t h e s e  developmkirits 

d i d  n o t  change Sachs ' s  e x p e c t a t i o n s  o f  the program. H f s  goa l  w a s  t o  
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use t h e  program to expedi te  t h e  di.f f u s i o n  oE h i s  technologies  through 

the. v a l i d a t i o n  of hhs b a s i c  concepts  and p u b l i c i t y .  

Sachs w a s  very  clear as t o  t h e  f u n c t i o n  of N E .  He f e l t  t h a t  i f  

h i s  i n v e n t i o n  g o t  a €air shake, i t  waul.d n o t  be  turned down and h i s  

technology would be  v a l i d a t e d .  Even i f  t h e  e v a l u a t i o n  were n e g a t i v e ,  

Sachs f e l t  t h a t  t h e  a n a l y s i s  and r e p o r t  imuld provide add i t iona l .  

v a l u a b l e  i n f  orination on which he could cont inue  t o  b u t l d .  

Although the t h r e e  f i r s t : - s t age  NBS reviewers ini . t ia1l.y r e j e c t e d  

S ~ C ~ S ' S  a p p l i c a t i o n ,  a n  NBS review of t h e  d i s c l o s u r e  documents found 

t h a t  Sachs ' s  technology was i n  a st2t.e of e v o l u t i o n  and r e q u i r e d  a 

more comprehensive, in-depth a n a l y s i s  t o  provide an adequate e v a l u a t i o n  

of t h e  technology. This  in-depth review 1.ed t o  an eventua l  recorrmenda- 

t i o n  f o r  funding. Altliough Sachs was n o t  aware, u n t i l  the process  

wa.s complete, of tll.ese n e g a t i v e  reviews, h e  aow views t h e  s i t u a t i o n  

as evidence of t h e  s u p e r i o r  q u a l i t y  of t h e  program managers a t  NBS. 

Sachs a l s o  found t h e  NBS review s t a f f  respons ive  aad courteous.  

A major a s p e c t  a €  the NBS review process  which Sachs d i d  n o t  

expect  w a s  t h e  tiiue r e q u i r e d  t o  complete t h e  process .  Sachs's i n v m -  

t i o i i  took 2-112 y e a r s  t o  g e t  through t h e  N:HS process .  Because Sachs was 

d e a l i n g  wth tlw government h e  expected some de lays .  However, the a c t u a l  

l e n g t h  of T i m e  was unexpected since NBS gave him t h e  impression t h e  t i m e  

r e q u i r e d  would be  s h o r t .  The reasons f o r  t h e  long de lay  were u n c l e a r .  

Sachs responded q u i c k l y  t o  a l l  r e q u e s t s ,  and Wakefield maintained 

regul-ar c o n t a c t  w i t h  t h e  agency- 

t h e  s t a f f ,  i t s  work l oad ,  and i l l - n e s s e s  were t h e  most 1.ikely e x p l a n a t i o n s  

f o r  the de lay .  As f o r  t h e  s e r v i c e  provided by NBS, the inost important  

r27a.s the ult imate.  e v a l u a t i o n  and recommend.ntion. Whil.e Sachs d i d  n o t  

l e a r n  anythii lg 1 x 2 ~  from t h e  e v a l u a t i o n ,  the f a c t  t h a t  the governinent 

reviewed and approved s f  his technology f o r  funding was very  important .  

I n  Sachs ' s  p e r s p e c t i v e ,  t h e  s i z e  of 

The NBS e v a l u a t i o n  d i d ,  however, stress t h e  need t o  "gain acceptance 

through t h e  normal b u i l d i n g  procedures." To do t h i s ,  t h e  e v a l u a t i o n  

recommended t h a t  t e s t i n g  be done i n  t h e  areas of f i r e  perfasmance, 

p r o p e r t i e s  of materials, and d u r a b i l i t y  of  performance. 
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ALP i n  a l l ,  M r .  Sachs favorably  eva lua ted  t h e  NBS s i d e  of t h e  

ERIP,  Be would not  h e s i t a t e  t o  recommend t h e  e v a l u a t i o n  process  to 

o t h e r  inventors. While he  has an energy-re la ted  i n v e n t i o n  that he has 

not submi t ted  f o r  evaluatian (Inteck i n s u l a t i o n s ) ,  i t  is only because h e  

f ee l s  that  t h e r e  already exis ts  s u b s t a n t i a l  p r i v a t e - s e c t o r  I n t e r e s t  i n  

the technology. 

Fk. Sachs's expectation wa6 that DOE wotdd give h i m  ia g r a n t ,  a l though 

he d l d  know that: t h e r e  was a p o s s l b f l i t y  he would not  be a r e c i p i e n t .  

The eyp ica l  grant amount w a s  no t  known t o  klm, and when he Eirst sub- 

mi t t ed  h i s  work s ta tement  i t  cafl.ed f o r  approximately $300,000. 

addi t - ion,  t h e  s t a t emen t  reques ted  p u b l i c i t y  and market ing e x p e r t i s e  as 

w e l l  as f i r e  and s t r u c t u r a l  t e s t i n g  by n a t i o n a l l y  recognized l a b o r a t o r i e s .  

Glenn Ellis i n d i c a t e d  t h a t  ERIP d i d  not  award g r a n t s  t h a t  l a r g e  and 

would not  p rov ide  st ipport  f a r  a r n a s k e t i n g / a d v e z t i s i n ~  campaign. 

ges ted  t h a t  Sachs focus on developing a s t r u c t u r a l .  des ign  manual and i n  

g e t t i n g  the f i r e  and s t r u c t u r a l  tests i n  o r d e r  t o  "gain acceptance 

through the normal b u i l d i n g  code procedures. ' '  

r e v i s e d  r e q u e s t  f o r  maney ($87,1230) and a work s ta tement  whfch concen- 

t r a t e d  on performing t h e  f i r e  and s t r u c t u r a l  tes ts .  

t h e  recommendation from NBS u n t i l  Saehs r e c e i v e d  funding t h e  process  

took  one year. 

t h e  entire program. 

Zrr 

H e  sug- 

S ~ E ~ S  responded with a 

From t h e  time o f  

Al toge the r  I t  took Saehs 3-112 years t o  g e t  through 

Saehs's o v e r a l l  view of the  program is extremely p o s i t i v e .  While 

he does n o t  bel ieve.  t h a t  his p a r t i c l p a t i a n  in th2 program was c r u c i a l  

t o  t h e  developnient of h i s  technologies ,  he does belfeve that government 

support has s u b s t a n t i a l l y  sped up the p r o c e s s  of cornmercial izat ian f o r  

h i s  tec l ino logies  d e s p i t e  the t i m e  required f o r  his p r o j e c t  to get 

through the program. 

j.8 that, in Sachs ' s  opinion,  it d i d  n o t  ga far enough i n  p u b l i c i z i n g  

I f  t h e r e  is one mjar f a u l t  w i th  t h e  program i t  
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h i s  i nven t ion .  Sachs cannot understand why, f o r  instance, after s i x  

yea r s  (3-112 y e a r s  i n  t h e  review process  and 2-112 years t o  compPeLe 

the c o n t r a c t  under the g ran t )  i n  the program, other offices jfi Dol.= di-d 

(and s t i l l  do) n o t  know of h i s  inventions. Likewise,  he  perceives t h a t  

greater effort should be made by DOE to t r a n s m i t  in format ion  on inventions 

t o  o t h e r  agencies  i n  t h e  f e d e r a l  government o r  t o  the state goverai~ncnts. 

S ~ c h  an e f f o r t ,  he t h i n k s ,  would substiI11tj-ally i i n p r o ~ e  the qetglitgr of 

the  program and b e n e f i t  the i nven t ions  that go through it. 

F i n a l l y ,  for Sachs t h e r e  is no one best t h i n g  about- the program, 

because f o r  him they were all. related. T h e  e v a l u a t i o n  led t o  t h e  rrxoney 

which l e d  t a  t e s t a  and t o  i n v i t a t i o n s  t o  t h e  Dvorkavitz World Fair Ear 

Technology Exchange i n  1980 and 1981. 

d i f f e r e n t  b e n e f i t s ,  Sachs concluded t h a t  whi le  the money and t e s t s  were 

important, the "fact of t h e  grant ' '  and t h e  opportuajties which DOE gave 

h i m  to p u b l i c i z e  h i s  i n v e n t i o n  proved even more i m p o r t a n t ,  

When pressed  t o  compare the 
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OUTCOMES 

In E979 DOE awarded Mr. Sachs a grant o f  $87,238 f a r  the purpose 

of cont rsc t ing  with U n d e r ~ i t e s s  Laboratories,  Inc .I t o  perfariia f i r e  
tests and w i t h  Lev Ze t l in  Consul tan ts  f o r  structural evaluation of 

testing of his i n v e n ~ i o n ,  the  Integrated Concrete Technolearn. The goal  

of: these tests was to e s t a b l i s h  credibility f o r  the technology which 

would aLSow it to be accepted through normal bu i ld ing  c.cBde proceduren. 
Wihfle the  f i n a l  repor t  on these t e s t a  is st i l l  not  finished due 

t o  de lays  at Underwriters Laboratories, neither the? DOE c o o r d i ~ ~ a r o r  nor 

Sachs is concerned, The resul ts  of t h e  t e s t s  are known to be pssitfve, 
More important, as will be seen i n  the discussion of wtmmes, Sachs 

made some important s t e p s  i;oward establishing the credibilaty of h i s  
invent-i.ons and publicizing them as a result af his participation in 
the DOE program. 

are t~ cxmcerntrate on marketing and commerc3alizing. 

private venture r a p i t a h  f ~ r  these technologies before but now 'has pte-  

pared a p a r t f r J l F o  (or  private placement memorandum) f o r  seeking major 

investors to fund such expansion activities. He is currently seeking 

$2 m i l l i o n  from the private secto~ to acecsmplish, anong other  thlngs, 

t h e  designing of the machinery necessary for the mass production of h i s  
panels and f a b r i c a t i o n  and delivery systems f o r  h i s  insulation. He is 

also engaged in devel.oping a bid with MQ~~~SCXI-KW~EEII Company, Inc 

f o r  a major construction pro jec t  i n  S ingapore  which would utilize h i s  

Integrated. Construction Technology on a massive scale, 

M X ~  Sachs'~ future plans for developing else technologies 
He has never 5isught 

In addition to having the structural and fire t e s t s  successfully 

completed with favorable results, Sachs received two i n v i t - a t i ~ n . ~  to 

p a r t i c i p a t x ,  w i t h  DOE S ~ O I I S ~ P S ~ ~ Q ,  at the Dvccprkovitz World Fais  for 

Technology Exchange in 19813 and 1989. A t  the  1980 F a i r ,  In tegra ted  

concrete ~~.cchnology received the Best of Tech EX Award, atla i n  19 
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Integrated Construction Technology rece ived  a Fusion Energy Poundat:.Eon 

Award. While at t h e  convention, Sachs made business conbasts;  sub-  

sequently, ar t ic les  were w r i t t e n  and new awards followed (e.g., t h e  

Inventors Club ~f America Hal l  of Pame Award). This exposure l e d  t o  

some impor tan t  addi t iona l .  outcomes. To i l l u s t r a t e ,  a t  the  1580 filir 

Sachs made contact with the S p i r o l l  C o r p ~ r a t i o ~  s f  Winnipeg, Mauitoba, 

which subsequent ly  became the Canadian sub l i censee  ts h i s  licensee f o r  

t h e  f ab r i ca t ed -pane l  system. This new bus iness  arrangemeat opened the 

way f o r  mzrketfng in Canada and o the r  areas of the world.  

In 1981, Snchs w a s  agairn invited t o  "Tech Ex" a f t a  one of Dr3E's 

1981 awardees dropped ou t .  Outcomes o f  h i s  p a r t i c i p a t i o n  inc luded  a 

number of bus iness  deals, F i r s t ,  a formal agreement: for a sales and 

marketing agent o f  t h e  h t e g ~ a i t e d  Constructlow Technology throughauL the 

world w a s  made, Second, p a r t i c i p a t i o n  i n  "Tech Ex'' and the awards 

reconfirmed and r e i n f a r c e d  a plceviously a r ranged  relationship w i t h  

Morrison-Knudsm Company, Inc., and Banco Norgage Company, p a r t n e r s  with 

Sachs i n  t h e  development of Inregrated Construction Technology p r o j  m t s  . 
This new confidence has encouraged Mosrison-Knudsen to b i d  on a contract 

f o r  the c o n s t r u c t i o n  of 20,000 dwell ing units per  year f o r  f i v e  years in 

Singapore,  

using the Integrated C~nstructian Technology approach. 

These units, i f  the proposa l  i s  accepted ,  would be b u i l t  

I..... In  t ang i b  1 e ou t comes 

As a r e s u l t  of h i s  awards a t  t h e  "Tech Ex" f a i r s ,  Sachs ' s  tech- 

nologies have rece-hved cons ide rab le  p u b l i c i t y  on t e l e v i s i o n ,  i n  news- 
papers and magazines, and lm erlergy newsletters. The effects  sf t h i s  

p u b l i c i t y  are i m p ~ r t a n t  t o  Sachs. 
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INTERVIEWER COMMENTS 

Sachs ' s  exper ience  w i t h  t h e  ERIP r e p r e s e n t s  a success  s t o r y ,  

he  is s t i l l  at t h e  l i m i t e d  product ion  and market ing s t a g e ,  he is much 

While 

c l o s e r  t o  h i s  g o a l  of f u l l - s c a l e  commerc ia l iza t ion  of I n t e g r a t e d  Concrete  

Technology and t h e  implementation of I n t e g r a t e d  Cons t ruc t ion  methodology. 

The program has  con t r ibu ted  t o  his progress .  

t echno log ie s  by funding tests and r e p o r t s  by n a t i o n a l l y  known e x p e r t s  

needed to  e s t a b l i s h  c r e d i b i l i t y .  

h i s  t echno log ie s  and by d i s semina t ing  informat ion ,  t h e  program has 

helped p l a c e  Sachs i n  a b e t t e r  p o s i t i o n  f o r  s eek ing  ven tu re  c a p i t a l ,  t o  

It has  supported t h e  

By provid ing  o p p o r t u n i t i e s  to d i s p l a y  

make new b u s i n e s s  c o n t a c t s ,  and t o  p u b l i c i z e  112s t echno log ie s  i n  appro- 

p r i a t e  c o n s t r u c t i o n  i n d u s t r y  networks. 

Saehs d i d  expe r i ence  some d i E f i c u l t i e s  w i th  program o p e r a t i o n s  

which dese rve  a t t e n t i o n :  

The t i m e  r equ i r ed  f o r  e v a l u a t i o n  and funding ,  g iven  h i s  
expec ta t ions ,  w a s  too  long.  Sachs f e l t  t h a t  NBS con- 
t r i b u t e d  t o  t h e  problem by c r e a t i n g  t h e  e x p e c t a t i o n  t h a t  
t h e  p rocess  would no t  t a k e  a l o n g  t i m e ,  In format ion  could 
be provided t o  inven to r s  about t h e  p o t e n t i a l  f o r  d e l a y s  i n  
o r d e r  t o  d i s p e l  f u t u r e  c r i t i c i s m .  

a~ Sachs a l so  lacked  informat ion  about  t h e  s i z e  of t h e  poten- 
t i a l  g r a n t .  Given h i s  f a m i l i a r i t y  w i t h  t h e  o t h e r  p a r t s  of 
t h e  program, t h i s  ignorance sugges t s  a f a i l u r e  on the  p a r t  
of program managers t o  c l a r i f y ,  from the beginning,  i t s  
p o s s i b l e  s i ze .  This  s i t u a t i o n  may b e  j u s t i f i a b l e  g iven  
t h e  u n p r e d i c t a b i l i t y  of funding a v a i l a b l e  from y e a r  t o  
year ;  however, some e f f o r t  could be  made t o  d e s c r i b e  t h e  
b a s i s  on which t h e  g r a n t  s i z e  i s  determined. 

The c o s t  of p a r t i c i p a t i n g  i n  t h e  program w a s  n o t  cheap,  
g iven  t h e  s i z e  of the g r a n t  awarded. 

Sachs w a s  ve ry  concerned that he might l o s e  c o n t r o l  over  
h i s  i n v e n t i o n  i f  he rece ived  government suppor t ;  a t  one 
p o i n t  he thought  of tu rn ing  dawn t h e  g r a n t .  The r i g h t s  
of t h e  i n v e n t o r  were not  made clear t o  him from t h e  
beg inn ing .  

Aside from t h e s e  d i f f i c u l t i e s ,  Sachs found the program procedures  

t o  b e  r easonab le  and n o t  p a r t i c u l a r l y  d i f f i c u l t .  One must remember, 
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however, tha t  Sachs had a p r o f e s s i o n a l  gran t  smari a s s i s t i n g  him. 

addi  t i o n ,  Xis owm cxperienec working with m i n i c i p a l  goverrmen:~ and I'HB 

prograina gave him cons ide rab le  s o p h i s t i c a t i o n  i n  d e a l i n g  v i t h  gove rn~ne~ t  

p r o j e c t s .  

I n  

F r o m  a p o l i c y  pe r spec t ive ,  funding Sachs 'a  i nven t ion  was a p p r o p r i a t e  

to t he  mandate of [:he program. Sachs vas an i n d i v i d u a l  inventor  i n  a 

small firm with a b a s i c  p o t e n t i a l l y  v i a b l e  i dea  which, i f  implementcd ,  

could fundamencally change the c n n s t r u e t i o n  indus t ry  and produce sub 

s t a n t i a h  r educ t ions  i-n energy use in a l l  k i d s  of bui ld ings . ,  

I4hcn Sachs came t o  t h e  program, h i s  needs were most ly  related t o  

markcti ng. The program as adnin i  stered, however, addi\*ssed only his 

R 6 D needs. Through assistance i n  the f o r m  of irnformation disseniknarion 

and related a c t i d  t ies,  the  program ~3as f l e x i b l e  enough t o  a l s o  addreso  

h i s  marketing needs.  
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THE ENERGP-RElu4.TE3 INVENTIONS PROGRAM CASE 

David Secunda i-s a hybrid Lypa. He holds  a f ~ i I l - t L m e  job as 

corpora te  v ice-Fres ident  of t h e  Ame~ican Management Association i n  

N e w  York C i ty ,  which has no d i r e c t  r e l a t ionsh ip  t u  h i s  part-time 

act - i v icy  as i nven to r  and en t repreneur .  Lrunlca l ly ,  the Secunda case 

presents  a clear-cut examplc of the E L P ~ P  not oii3.y ach iev ing  I 'o i l~ '  more 

s ~ e p "  b u t  in t he  prscess a l s o  providing t h e  inwesltor wiLh a s o l l ~ t i o i l  

LO a t e c h n i c a l  problem thaL ba f f l ed  h l m ,  wi.Lh tlie end Lescldt t h a t  the. 

inventor  has an inven t ion  &lral: works bu t  thus f a r  has achieved no c o w  

luercial success whatsoever. S e c m d a  h o l d s  undmgra3uat:e degrees  i n 

cheml p a l  and petroleum engineering. The co inventor  o f  h i s  i nven t ion ,  

P r o f .  k h y  Motz, of Columbia Unfversity (who played a major ro le  in the 

i n v e n t i o n ' s  early stages),  has a Ph.T), i n  ~ h e m L t r y .  

Secunda: wnrked 13 years as a perroleurn englneer f o r  major oil 

companies, s h i f t e d  t o  management., therx joined the American Manageluent 

A s s ~ ~ i a t i o n ,  8 maxnagcnient e d u c a t i o i d  l ionprof i t  associatjon. H i s  p s i -  

t inn  at Anerican Management kept him ahreasb of thc market f c ? ~  innova- 

t i o n s .  He kncw, f o r  exampl~, that managers had been I o l d  i n  the carly 

1970s to b e  on the  Paokaut f o r  energy-saulng tecl invlogies .  

PrlQor to h-ls involvement Pn the Tilexon process, as Secunda cal ls  

h i s  invention, he had no inven t ion  h i s t o r y ,  except €or  the  development 

of innovat ive  classroom techniques f o r  rcranagement ed i l ca t l nn .  

The Thexon process  removes s o l u t e s  sueh RS cof fee  from s o l u t i o n  

by  s p r a y i n g  the s o l u t i o n  and n ~ i m i t e  par t ic les  2 t  high  speeds through a 

spec ia l  n o z z l e ,  resulclng i n  d r i ed  c o f f e e  cb-pstalk. I Unlike sprag d r y i n g ,  

which requires massive iaduced energy and a large working asea, t h e  

'Lhexsn process  works a t  room temperature w! thin 2 di  a t a n r e  of 

30 centimeters. 
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Prof .  Motz 7'~tumbled" an the Thexon phenomenrsn i n  h i s  Paborat~ry 

a t  Columbia. 

he consul ted .  

con tex t .  

t h e  door with an idea." 

of Tbexon as a n  energy-saver i n  t h e  food processing i n d u s t r y ,  f a m e d  

a group t h a t  set  up a laboratory t o  experiment w i t h  Thexan, The o t h e r  

a s s o c i a t e s  and Secunda have hung in t h e r e  Ear 1 2  y e a r s  and over 

~~~~~~~~ and no charges  for time. 

H e  could not  e x p l a i n  i t  nor could d i s t i n g u i s h e d  co l l eagues  

H e  took h i s  i d e a  t.o Secunda, whom he knew i n  another 

Secunda thus  became involved because 'Ithe mn walked through 

Secunda, perce iv ing  the p o t e n t i a l  marketabflity 

Secunda had an  unusual problem. H e  had a process t h a t  worked and 

knew how to b u i l d  t h e  machine r equ i r ed ,  bu t  he could not e x p l a i n  what 

happened i n  s c i e n t i f i c .  terms. You sprayed the s t u f f ,  the solvent 

v a n i s h d ,  the s o l u t e  emerged, but  no one could say why, nor could 

anyone sugges t  a way t o  Efnd o u t ,  

could conduct provfded no answer, 

t o  t a k e  hdm s e r i o u s l y  because he  c o u l d n ' t  tell t hen  why the t h i n g  

worked. 

needed to f i n d  a test that  would def ine  the ~ ~ Q C ~ S S .  

problems bo i l ed  down t o  a, need f o r  c a p i t a l  t o  f i n d  the r i g h t  tests 

and run them. 

A l l  l a b o r a t o r y  tests t h a t  Secunda 

Be cou ldn ' t  g e t  p o t e n t i a l  customers 

N e  had no technica l .  problem with t h e  process itself bu t  r a t h e r  

H i s  non techn ica l  

T h e o r e t i c a l l y ,  the T ~ ~ x Q P ~  process  could be appl ied  to any o p e r a t i o n  

requirtrig t h e  removal of a solute f r ~ m  a solvent. 

promising appPBcation seemed to b e  i n  the food i n d u s t r y  - c o f f e e ,  sugarg 

po ta toes  - because Thexon's room-temperature a p e r a t i o n  avoided t h e  

a p p l i c a t i o n  of beat t h a t  damaged flasas and nutritfonal v a l u e s  i n  evapoza- 

t i s n  and spray-drying methods. 

f ieEd of pollution c o n t r o l .  

To Secunda, the most 

The o t h e r  promising area was i n  t h e  



CONTACT WIT11 TEE ENERGY-RELATED LNVENT [ONS PROGRAM 

One o f  Secunda's cl ieii ts ,  a manager at: Gulf and Western, t o l d  

Secunda about t h e  ER.LP. Secunda appl.i.ed because h e  d e s p e r a t e l y  needed 

help i n  ana lyz ing  ar~d a r t i c u l a t i n g  his process  and hadn ' t  been ab le  til 

f i n d  i t  anywhere. Unlike my o t h e r  in te rv iewees ,  Secunda needed and 

wanted t e c h n i c a l  as well as f i n a n c i a l  a s s i s t a n c e .  H e  hoped someone i n  

t h e  E R I P  would know a suitable l a b o r a t o r y  that would explore  the  'l'hexsn 

phenomenon. 

NBS e v a l u a t o r s  coul.dn' t e x p l a i n  the  phenomenon. e i t h e r ,  nor  could 

they suggest  who might;  t h e r e f o r e ,  u l t i m a t e l y ,  NBS d i d  noth ing  b u t  

recomiend t h e  p r o j e c t  t o  DOE. Secunda, n e v e r t h e l e s s ,  thi-nks h i g h l y  

of Sidney Weiser, who shepherded t h e  p r o j e c t  Lhrough NBS and u l t i m a t e l y  

wrote  lie filial e v a l u a t i o n  report. It was TnTeiser T ~ I O  c a l l e d  Secunda, 

t o l d  h i m  NBS planned t o  re ject  t1:i.e p r o j e c r  a t  stage one, and arranged 

f o r  Secuilda t o  come t.o Washington t o  p u t  on a demonstrati-on. 

Wj-I:h t h e  exception of Weisex, Secun-da thought NXS as a whole gave 

him t h e  runaround. 

t o  go through and c a l l e d  Senator  I iarr ison ldillianrs oi New J e r s e y .  

H e  grew impat ien t  w a i t i n g  f o r  the e v a l u a t i o n  process  

W i l l i a m s  g o t  i t  frolit t h e  bottom of  the pi1.e to the t o p  of t h r  p i l e , "  I I  

11 s a y s  Secunda, "Withoutr h i s  he lp ,  I doubt i f  i t  CWQK would have come ou t .  

Secunda apparent ly  s p e n t  a l o t  o f  t i m e  i n  TJaslmingtcin, o n  t h e  phone, and 

corresponding w i t h  NBS (and. l a te r  DOE), an expendlLure of t i m e  he 

c o n s i d e r s  unreasonable .  

Experience wCrir t h e  IJUE .._____-_ 

Secunda hoped DOE would f i n d  and fund a t e s t  process.  GIelIli E l l i s  

found a 1-aboratory (TRbF) wi th  a method (laser photography i n  picoseconds) 

t h a t  explained t h e  phenomenon ( i t ' s  evapora t ion) ,  and  the  DOE gran t  

p a i d  f o r  t h e  t e s t s .  

Secunda f i n d s  DOE itself, as he f i n d s  NBS, bogged down by "btireau 

minds'' more concerried w j  t h  "p leas ing  the system Lhan with d e l i v e r i n g  
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t h e  goods.'i H e  th inks  Glenn E l l i s ,  hswevei-, a marvel p a t i e n t ,  

concerned, knowledgeable, a s u r e  guide  through the b u r e a u c r a t i c  j ungle.  

Secunda tends to see h i s  cxperience w i t h  t;he program - l i k e  his 

t o t a l  exper ience  of trying t o  cash i n  on Thexon - I r u s t r a t i n g ,  time- 

consimlng, v i t i a t i n g  t o  the s p i r i t ,  and damned mal: enough t o  make 

a cynic of a s a i n t .  

he says9 "I wouldn't have l e t  Motz through che door." 

i f  he'd made ariy other energy-related i nven t ions ,  he r e p l i e d ,  'Vow 

cou ldn ' t  do more than  ne i n  a l ifetime." A s  ta  ERIP, h e  ddmits t ha t  

tshey took him "one more s t e p t f  and t h a t  he coul n v  t have taken i t  without. 

ERIE', 

DOE would do well. t o  carry through with some meaningful- a s s i s t a n c e  in 

conuwrcialization: p u b l i c i t y  ("Get i t  on ' S ix ty  Minutes '") ,  subsidies 

to p r o s p e c t i v e  buyersp  o r  s u b v e n t i m s  t o  inventors to assist i n  mann- 

f a c t w i n g  a p ra to type .  

improved by a c c e l e r a t i n g  the  evaluation p r c ~ c e s s  a t  NBS e Secunda 

sugges t s  that a u t s i d e  e v a l u a t i o n s  be abolisl ied.  

Weisers," he suggests, "and let them decide, rake 3 chance. Hell, i n  
the long  run i t  would c o s t  less, even i f  n i n e  out  of t e n  projects f a i l e d ,  

than i t  now costs  to pay f a r  external evaluationsa e .The buri-au minds 

don't want ts move t h i n g s  along, 

(1 d i d n ' t  ask him f o r  an anatomical explariation as€ the l u c a t i a r i  of the 
ass cm a bureau m i n d . )  

" I f  I ' d  'had any idea what all t h i s  would ~ n v o ~ . v e , "  

Idhen I asked 

But he also wonders what use a one-shot program is and t h i n k s  

EKIP's i n t e r~ ia l  p ro rcs s  c ~ ~ l d  b e  itomiensely 

"Just; convene t h r e e  

'I'hey want to  cover their  asses.'* 

Glenn Ellis, on the  otlier hand, says t h a L  Secunda. himself  nay have 

been t u  blame became he  sp reads  himself too t h i n  and " I s n ' t  much o f  an 

erntrepreneur." P a t  Donohoe and 1 agree t h a t  Secunda shies away from 

r i s k  t ak ing ,  bur: then, as Donohoe says9 Secunda is a guy " ' w i t l i  a l o t  

ta lose9" o r ,  t o  p u t  i t  another way, Secunda m y  need s u c c e ~ s  less as 

he's a l ready  achieved an unusual  degree of i t  i n  h i s  full-cirrre j ab .  

Mien asked t o  s ta te  the best th ing  about  the  program? Secunda c i t e d  

Sidney Weiser, Glenn E l l i s ,  and t h a t  EKlP produced the desired r e s u l t ,  
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The greatest impediments to participating in the program were the  

"bureau minds" and the bureaucratic maze. Secunda doesn't think the 

process could be gotten through wi thout  spending a lot oE time in 

Washington and doesn' t think anything would have happerled without 

Senator Williams's help. 
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OUTCOMES 

Current  S t a t u s  of t h e  Case 

During t h e  c o n t r a c t  per iod  Secunda obta ined  a documented s c i e n t i f i c  

exp lana t ion  of t h e  Thexon phenomenon. 

Secunda now has  a working p ro to type  which i s  ready f o r  produc- 

t i o n ,  bu t  f i n d s  himself  caught  i n  t h e  "pro to type  t rap ."  

capab le  of b u i l d i n g  an i n d u s t r i a l - s i z e  Thexon appa ra tus  w i l l  do so a t  

a c o s t  Secunda can  a f f o r d ,  nor w i l l  they  do i t  on c r e d i t  u n l e s s  Secunda 

has  o r d e r s  en  hand, b u t  he  c a n ' t  g e t  o r d e r s  because (1) he has no 
adequate-s ize  machine that h e  can d e l i v e r  and (2)  major p o t e n t i a l  

customers won't a g r e e  t o  s i g n  sec recy  agreements,  which Secunda i n s i s t s  

on as a c o n d i t i o n  for l e t t i n g  would-be u s e r s  b u i l d  and test t h e  machine 

themselves.  

i n  5 minutes," Secunda claims, "But I'm beaten ;  I c a n ' t  c r ack  t h e  

system." 

Na manufacturer  

"'I can  g e t  most of t h e  Fortune 500 CEOs  on t h e  te lephone  

Secunda himself  h a s  no p lans .  H e  h a s  turned  t h e  Thexon process 

over  t o  A. D. L i t t l e  far e v a l u a t i o n  and p o s s i b l e  development, i n  r e t u r n  

for a 50% i n t e r e s t  i n  t h e  p a t e n t  and t h e  process .  

Tangib le  Outcomes 

No t a n g i b l e  outcomes have been i d e n t i f i e d .  

I n t a n g i b l e  Outcomes 

One i n t a n g i b l e  outcome i s  that Secunda can now e x p l a i n  s c i e n t i f i e -  

a l l y  how t h e  process  works, in format ion  wi thout  which A. D. L i t t l e  

c o u l d n ' t  have been i n t e r e s t e d .  

about  p o l i t i c s ,  government bureaucracy,  and c o r p o r a t e  managerial  con- 

se rva t i sm,  t h e  last  b i t  of knowledge he  can  put t o  u se  i n  h i s  work 

a t  American Management Assoc ia t ion .  

He  also t h i n k s  he  has  l ea rned  a gaod b i t  
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1 NTEKV IEIdER COMMENTS 

Secunda p r e s e n t s  an i i i tr iguLng case. H~ne's a guy f o r  whom t h e  

system worked, althollgh perhaps only  with arp a s s i s t  f r ~ m  Senator 

T J i l l i a m s  - b u t  then t h a t ' s  what senators are f o r ,  among o ther  th ings .  

Within idle framework of t h e  c u r r e n t  EXLP p o l i c y  and procedures,  the 

program would seem t o  have funct ioned p r e c i s e l y  as in tended .  

predicament raises oilce again L'CE ques t ion  of  ~ J h e t h e ~  .the s t r a t e g y  

makes sense o r  should be  extended t o  provide  t a n g i b l e  a s s i s t a n c e  i n  

co i i~erc ia l iza t : i -on ,  once the inventioix proves prac t i ca l .  as  an energy 

Secunda's 

saver. 

Finally, 1 c a n ' t  h e l p  h u t  wonder whether Secunda's not  p a r ~ l y  

r i g h t  about NBS. 

mast o t h e r  people) think. Maybe tkiey do i n  f a c t  overcomplicate  m a t t e r s  

to preserve. t h e i r  own importance. ( S m i l e ,  ?.lax Weber. ) C e r t a i n l y  

Secunda's case shows the indispensab1.e value o f  the Si-daey Weiszrs 
and Glenn E l l i s e s  if anyth ing  i.s t o  g e t  done wichin the  bureaucra.cy. 

Maybe they arm' t as gaod as they  (and a p p a r e n t l y  
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THE ENERGY---RELATED INVENTIONS PROGRAM CASE 

Leonard Spelber  i s  p r e s i d e n t  of Wastemate Corporat ion.  Formerly 

known as Pi ranha  P ~ O ~ U C L S ,  Wastemate i s  a small 7-esearch and dcvelopment 

and market ing f i rm .  

d i s p o s a l  u n i t .  

Its only product  is a water-powered hone food 

Mr. Spelber ,  as i s  discussed  below, i s  n o t  t h e  inventor  of  the 

device,  H c  ho lds  a bachelor  of s c i e n c e  degree i n  a e r o n a u t i c a l  engineer  

i n g  and has  he ld  a v a r i e t y  of engineer ing  and nianagerial p o s i t  Lons j n  

b o t h  l a r g e  and small firms. Be h a s  served as a c o n s u l t a n t  t o  a number 

of f i r m s ,  i nc lud ing  thc i n i t i a l  OWWK o f  the water-powered food 

d i s p o s e r .  S ince  h i s  inuol-vement w P t h  this p r o j e c t ,  he has obtained 

an  a d d i t i o n a l  p a t e n t  on t h e  device  and has a p p l i e d  f o r  ~ W O  o t h e r  

p a t e n t s  r e l a t e d  t o  t h i s  technol-ogy. 

Descr ip t ion  ____ of ..... the ~ - . _ _ _  Technology ...- _-I.. 

The i n v e n t i o n  i n  tihis case i s  a h y d r a u l i c a l l y  powered v a s t e - d i s p o s a l  

L t  u t i l i z e s  r o t a r y  d r i v e n  c u ~ ~ c r s  which mave i n  a n  a s c i l l a r y  device.  

c u t t i n g  motion and o p e r a t e  i n  conjunct ion  with f i x e d  cutters. 

i n  c o n t r a s t  to t h e  con-~ent  i o n a l  p u l v e r i z a t i o n  method o f  food waste 

d i s p o s a l .  '[%e energy-related featut P of t h i s  i n v e n t i o n  i s  t h a t  i t  

uses no e l e c t r i c i t y .  It i s  powered by water a t  30 pounds of pressure 

per  squarc  inch.  

per  cent  of home energy consumption, i t  i s  claimed the device is  safer,  

e l i m i n a t e s  e lec t r ica l  problems, provides  more e f f i c i e n t  d i s p o s a l ,  

K ~ ~ U C ~ S  jamming, o f f e r s  q u i e t e r  o p c r a t i o n ,  and i s  c o s t - - c o n p e t i t i  ve .  

This i s  

I n  a d d i t i o n  t o  p ro jec t ed  energy savings o f  up t o  one 

T h e  device was inveuted i n  1964 by Donald Verley of  InternsTional 

P r e c i s i o n ,  Inc. (IPI) . 111 1 9 7 2 ,  a n  initial patent was issued. However, 

Verley and I P I  decided t o  abandon the p r o j e c t  because af f i n a n c i a l  

l i m i t a t i o n s .  They contac ted  Leonard Spelber  , a p a r t - t i m e  csnsi i l tant  

about  acquiring t h e  r i g h t s  t o  t h e  device.  L a t e  i n  1974,  Mr. Spelbes  

e s t a b l i s h e d  a C a l i f o r n i a  l i m i t e d  p a r t n e r s h i p ,  Piranha Products  Company, 

t o  develop t h e  device.  
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CONTACT WT TH THK ENEKGY-RELA'I'ED I N V E N T  l O N S  PROGRAM 

In mid-1975, Mr. Spelber  vas gLvm a ZOS AngeZes Times a r t i c l e  

about  the Energy-Relaied Invent ions  Program by a f L  i end ,  H e  contac led  

NBS, and i n  October he f i l e d  a subuiission. NBS recommended the device  

t o  DOE i n  August 191b.  H i t i  r eason  f o r  si.ibmitting i s  b e s t  sumied up 

i n  h i s  words, "\?'hy no t?  It was just another  way t o  go. I needed the 

money." H i s  on ly  e x p e c t a t i o n  of NES was a gran t .  

"I didn't cxpect  the compl i ra ted  p r o c ~ r ; s  t h a t  w s  T O  follow." 

only  r e p o r t e d  contact with NHS was rece iv ing  copies  o f  the N R q  l e t t e r  

of recomm-dation and the  NBS f i l i a l  repos t .  H i s  exper fenre  wi th  NBS 

was n o t  nega t ivp  . However , i t  w a n '  t s t r o n g ]  y p o s i t i v e  either. This 

see~ns t o  be  based on a l a c k  of c o n t a c t  wi th  NBS, lather than 011 

nega t ive  exper iences .  Xis major c r i t i c i s m  of NBS W ~ S  the ten months 

i t  took t o  complete the eva lua t ion .  

As he put i t ,  

H i s  

Mr. Spelber's only  expec ta t ion  n f  the U e p a r t m ~ n t  of Energy vas a 

gran t .  i n  May of 1978,  he received a $78,000 gran t  t n  pay f n r  thc 

p r e p a r a t i o n  of a bus iness  and F inanc ia l  plan,  t h e  work to be completed 

wi th in  the next fou r  months by a q u a l i f i e d  management consul r i n g  f i r m .  

The purpose of the gran t  was to h e l p  the tecliniilogy i n t o  full product ion .  

F i f t y  copies  of the cans i i l t i ng  f i x i n ' s  r e p o r t  

ven tu re  c a p i t a l  f i rms  

m a i l  Ed t o  var ious  

Mr. Spelber's g r e a t e s t  difficult ies b ~ i t t i  DOE were the  2 1  rriaslths 

i t  took t o  complete t he  p rocess  and the insufficient s i z e  o f  the g r a n t .  

A s  he p u t  i t ,  "It w a s  too much f o r  too 1itiI.e." Erom the  58 copies of 

the bus iness  and f i n a n c i a l  r e p o r t  mailed O u t ,  no t  cine Fnqu i ry  was 

rece ived .  M r .  Spe1bp.s feels t h a t  the  fi-inding was insuffPcient t o  

gene ra t e  a bus iness  plan.  
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Participa_nt 's  Assessment -I___.I. II of t h e  __I__ ERTP _____ 

The i n n o v a t o r ' s  o v e r a l l  assessment of t h e  Energy-Related Invent ions  

Program i s  t h a t  i t  should cont inue.  

f o r  i t s  improvernent. The f i r s t  was t o  s h o r t e n  t h e  t i m e  span a t  bo th  

t h e  NBS evaluat ion and the  DOE g r a n t  stages and he f e l t  t h a t  much could 

be done t o  s t r e a m l i n e  t h e  process ,  One of  t h e  worst  impediments t o  

t h e  program f o r  Spelber  w a s  t h e  31 months involved i n  g e t t i n g  through 

the e v a l u a t i o n  and g r a n t  processes  relative to t h e  l e v e l  of funding 

($28,000 i n  t h i s  case>. H e  a l s o  recommended t h a t  local. (onsitej con- 

s u l t i n g  should be made a v a i l a b l e  by DOE a f t e r  NBS approval .  

t i o n  of t h e  c o n s u l t a n t  would b e  t o  h e l p  t h e  p o t e n t i a l  g r a n t e e  d e f i n e  T>is 

o r  h e r  t r u e  need and h e l p  frame the. r e q u e s t  ( i , e . ,  proposed work s ta te-  

ment) to 1)OE. 

We made several s p e c i f i c  sugges t ions  

T h e  func- 

In a d d i t i o n ,  he  f e l t  i t  would be h e l p f u l  i f  NBS and DOE were to 

p l a y  a more act ive r o l e  i n  promoting approved devices, 

the bes t  t h a t  coiild have come out  of h i s  Fnvolvement wi th  the E R I P  

d i d n ' t .  

b e i n g  a successful DOE grantee .  However, Mr. Spelber  f e e l s  t h a t  much 

of this impact was Lost because t h e  i n i t i a l  DOE p u b l i c i t y  f a i l e d  t o  

niention t h e  name of t h e  Eirm and i t s  l o c a t i o n .  

that no i n v e s t o r s  were a t t r a c t e d  t o  t h e  v e n t u r e  by the DOE f anded  

b u s i n e s s  and f i n a n c i a l  p lans  t h e  funds were wasted, He i n d i c a t e d  t h a t  

some form of an  energy-related "seal of approva l t i  would be par t icLrl , ir ly 

u s e f u l  i n  g e t t i n g  t a x  c r e d i t  status f o r  t h i s  device.  In  a d d i t i o n ,  i t  

would be of s i g n i f i c a n t  va lue  i n  l e g i t i m i z i n g  tiis device with consumers.  

'so Spelber ,  

More important  than t h e  g r a n t  t o  Spelber  w a s  t h e  p u b l i c i t y  of 

I X n a l l y ,  i n  the s e n s e  
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OUTCOMES 

Current  Statu?-of t h e  Case 

This p r o j e c t  has been completed. The bnsiriess plan c a l l e d  f o r  i n  

the s ta tement  of work w a s  f i n i a h e d  i n  l93Fd. The firm has generated 

about  $2 m i l l i o n  i n  venture c a p i t a l  through s t o c k  sale. 

which t h e  DOE g r a n t  has played a d i r e c t  r o l e  i n  r a i s i n g  t h e  capital 

i s  uncertain. That i s ,  t h e  business plan f a i l e d  t o  gene ra t e  any interest 

from t h e  venture c a p i t a l  market, I t e  impact on the SEC: and/or  the firm's 

new sbxkho lde r s  i s  d i f f i c u l t  t o  determine, Pn any evamt the f i r m  is  

poised ,  ready t o  i n t o  f u l l - s c a l e  product ion  which is scheduled 

f a r  t h e  second quarter of 1982. I n  about four y e a r s ,  t h e  f i r m  plans 

t o  in t roduce  a larger i n s t i t u t i s n a l - s i z e d  u n i t .  During the review and 

contract phases with ERTP, the device maved from the  working medell 

s t a g e ,  when NBS w a s  first con tac t ed ,  t o  the p o i n t  of product ion  and 

market ing I 

'fie extent: t o  

The tangible .  e f f e c t s  Q €  the  grant were, according to bar. Spelber ,  

l i m i t e d  t o  t h e  p r e p a r a t i o n  of she business plan. No other  tangible 
effects are t r a c e a b l e  to the g r a n t .  The mast important  outcome f o r  

Spelber  ( p u b l i c i t y )  w a s  no t  achieved,  and moremer, t h e  f inancial  p lan  

f a i l e d  to attract illvestors. 

The i n t a n g i b l e  e f fec ts  of t h e  g r a n t  are a d i f f e r e n t  matter. 

M r .  Spelber feels that t h e  c r e d i b i l i t y  generated by the grant and the  

MBS e v a l u a t i o n  had a p o s i t i v e  impact on h i s  a b i l i t y  1;6p raise a d d i t i o n a l  

c a p i t a l  through s t o c k  sales. This  impac t ,  he f e e l s ,  made rhe grant 

worth whi le  from both  h i s  and the g ~ v e r t ~ m e n t ' ~  p o i n t s  of view. 
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INTERVIEWER COMMENTS 

Opera t iona l  i s s u e s  ev ident  i n  t h i s  case are f a i r l y  obvious.  The 
NBS and DOE procedures  and p o l i c i e s  should be reviewed w i t h  the o b j e c t i v e  

of s t r e a m l i n i n g  the process .  The u s e  of o u t s i d e  c o n s u l t a n t s  should be 

cons idered  i f  t h i s  t a s k  is  undertaken. M r .  Spe lbe r ' s  recommendation 

t h a t  c o n s u l t a n t s  b e  u t i l i z e d  t o  provide  p reg ran t ,  ans3.te advice and 

d i r e c t i o n  should b e  g iven  serious con~ideratlon, These c o n s u l t a n t s  

could be used t o  provide b e t t e r  d e f i n i t i o n  t o  t h e  s t a t emen t  sf work 

t o  be  accomplished under t h e  g r a n t  and t o  provide  DOE wi th  a c l o s e r  

r e l a t i o n s h i p  with i ts  g ran tees .  

Pol icy  i s s u e s  are s i m i l a r l y  f a i r l y  Obvious. M r ,  SpePber's assess- 

ment w a s  t h a t  t h e  g r a n t  provided h€m was inadequate  t o  p repa re  an  

adequate  business and f i n a n c i a l  plan. 
can be  made f o r  t h e  p o s i t i o n  that  a h ighe r  level of funding would have 

been a w i s e r  (more e f f e c t i v e  and e f f i c i e n t )  tise of public  funds.  

I n  t h i s  i n s t a n c e  a s t r o n g  case 

Another p o l i c y  i s s u e  i s  t h e  e x t e n t  tQ which both  NBS and DOE should 

p l a y  a s t r o n g e r  advocacy r o l e  i n  promoting and o the rwise  a s s i s t i n g  i t s  

c l i e n t s .  Mr. S p e l b e r ' s  recommendation f o r  a "seal. of approvalgr for  

approved dev ices  i s  worthy af c o n s i d e r a t i o n .  H e  is probably c o r r e c t  

in his  assumption t h a t  such a seal would help g a i n  t ax -c red i t  s t a t u s  

f o r  h i s  dev ice  and would be ve ry  helpful .  in .  a s s i s t i n g  new energy-re la ted  

products  to g a i n  acceptance  in t h e  marketplace.  
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THE ENERGY-RELATED INVENTIONS PRGGKAAM CASH 

Marvin L .  l?Jahrman, inventor  of Lhe a b l a t i v e  si1 VP_!I b i t  i n s c r t  

and p r e s i d e n t  of DMC Techaology , i s  both  lr tveator and en t r ep reneur .  

Eighty pen cehlt of h i s  co l l ege  work ( i i i  mpchanical. ~ n g i ~ ~ e e r i i ~ g ,  

metallurgy, and material science) i s  a t  thc graduate  l e v e l ,  pet hr 

holds  no degrees, preferring t o  select  coiirse~ t o  mwt h i s  nerds  as 

opposed t o  those p r e s c r i b e d  3-(1 an academic p r o g ~ 3 n .  His firin ts s m a l l  

(he i s  t h e  only 11111-time e~nployee)  and h l g h l y  terhrrical with research, 

development, and product ion  o f  d lamnd  c u t t i n g  clernents f o r  the d r i l l i n g  

f ii~ance 

indns t r y  . 
I n  a d d i t i o n  t o  and as a resu l t  of h i s  ciixrent vpntTix-e? M r -  W~Iliii~rln 

serves on t h e  President ' s  Energy Counci l ,  havPng been appointed by 

President Reagan in 1981. 

technological  venture .  M r .  Wahrrnan i s  no s t r a n g e r  i govrrnrncnt g ~ a n t s  

and contracts, having been Clrl.ef of Contract Adminf s t r a t i o n  with a 

large aerospace f i rm.  

H e  a l s o  holds  an eqclil-y pos.i:ion i n  ancather 

-_ Desc r ip t ion  .-.. 1__ .._.I of the ........ Technollogy ___ 

The inven t ion  is a new composite rDck b i t  inser t :  made up s f  layers  

o f  complex microstructures ,  incl .uding trmgsten and o the r  ca rb ides  as 

wel .1  as cobal t  , miekel, cu5i.c boron n i t r i d e ,  diamond powder, and carbon 

reinforcements .  A s  the sof te r  base als WFLW a w a y ,  the harder 

abrasives are exposed. The new i n s e r t s  are. a r e p l a c c ~ c a ~  f o r  tungsten 

carbide i n se r t s  used in r o t a r y  cone cutter b i t s  f o r  oil. and gas  vel1 

d r i l l i n g .  The new inser t s  are  stronger,  have sharper edges, and last: 

longer than convent iona l  t y p e s ,  A s  a r e s u l t ,  down--hole life i s  extended,  

and d r i l l i n g  t i m e  i s  reduced by a f a c t o r  of 3 ,  

M r  . Wahriimn' s approach I:o invent ion  has been h igh ly  focused. 110 

reasoned Khat if dorm-hole d r i l l i n g  time could be r e d w e d ,  e o s t s  would 

h e  lowered, and as  a result : ,  o i l  and gas exp lo ra t ion  cou ld  b e  expanded 

He decided t o  concen t r a t e  i n  that area and devoted 18 monchs t o  the 
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s tudy  of d r i l l i n g  methodology and t h e  needs of t h a t  i n d u s t r y ,  The 

r e s u l t  of k i t s  e f f o r t s  w a s  the a b l a t i v e  o i l  w e l l  b i t  i n s e r t .  

Mr. Wahrman faced  t h r e e  b a s i c  b a r r i e r s  e a r l y  i n  h i s  ven tu re .  

By t h e  t i m e  he  had f i n i s h e d  h i s  market ing research of t h e  i n d u s t r y ,  

he had a p r e t t y  good i d e a  as t o  how t o  reduce  d r i l l i n g  t i m e .  A s  he 

p u t s  i t ,  "I d i d n ' t  t r y  t o  r e i n v e n t  t h e  wheel,  j u s t  redeEine it." By 

borrowing t e c h n i c a l  know-how from o the r  f i e l d s  he invented his f i r s t  

diamond c u t t i n g  element f o r  t h e  d r i l l i n g  i n d u s t r y .  He now needed t o  

produce and t e s t  h i s  b i t  i n s e r t s .  He lacked the  f i n a n c i a l  r e sources  t o  

t e s t  h i s  i nven t ion  ( t h e  f i r s t  b a r r i e r ) ,  and he needed t o  develop il 

manufactur ing process .  This  second b a r r i e r  is  c l o s e l y  r e l a t e d  t o  t h e  

f i r s t  i n  t h a t  h i s  b a s i c  need w a s  €or  money t o  a c q u i r e  t h e  equipment 

needed f o r  manufacturing a i d  t o  buy the  t i m e  needed t o  conduct t h e  

necessa ry  b a s i c  and app l i ed  r e sea rch .  The t h i r d  b a r r i e r  w a s  t h e  a t t i -  

t ude  of i ndus t ry .  A prime example w a s  when Mr. Wahrman w a s  asked t o  

t e s t i f y  b e f o r e  a Senate  Sub-Committee against ;  the sa le  oE o i l  w e l l  

d r i l l i n g  technology t o  t h e  Sov ie t  Union. 

Four Ph.DPs f rom t h e  i n d u s t r y  t e s t i f i e d  a g a i n s t  me i n  
a c losed  hear ing ,  t r y i n g  t o  d i s c r e d i t  my e x p e r t i s e .  They 
a c t u a l l y  laughed a t  m e  - s a i d  it couldn't be done. , .and 
w h a t  I had done t o  d a t e  w a s  desc r ibed  i n  a f o u r - l e t t e r  
word. 

The f i r s t  s t a g e  e v a l u a t i o n  by NBS was o f f e r e d  as 
p a r t i a l  ev idence  t o  Senator  Jackson and Senator  Percy f o r  
t h e i r  eva lua t ion .  S p e c i f i c  ques t ions  were asked by the  
Senators  of t h e  f o u r  Ph.D's based upon d a t a  conta ined  i n  
the. r e p o r t  by NBS. Within 10 minutes ,  t h e  "sa-cal led 
expe r t s "  were t oo  embarassed t o  cont inue  and asked t o  be 
excused. From t h a t  p o i n t  on, t h e  next  t h r e e  hours  were 
devoted e x c l u s i v e l y  t o  my tes t imony a g a i n s t  t h e  sale and 
what damage i t  could cause  the United S t a t e s .  

This technology has  a wide v a r i e t y  of a p p l i c a t i o n s  i n  t h e  d r i l l i n g  

and mining i n d u s t r i e s .  The technology (ice., t h e  manufactur ing process)  

a l s o  has  other a p p l i c a t i o n s  i n  b a l l i s t i c s  and f o r  materials process ing  

in space. Other domest ic  u ses  e x i s t  as w e l l ,  such as machine too1 

cutters. 
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CONTACT WITH THE ENERGY -RETATED XNVENTlONS PROGRAM 

Exmr ience  with t h e  NHS 

MK. Wahrman does not, remember how he Eirst heard of t h e  Energy- 

Related Inve-ncions Program. H e  does recall ,  haw eve^, t h a t  he  "was f l a t  

broke and needed money. L knew I had something. I needed a g ran t  - 

seed money t u  k i c k  i t  over. . . to g e t  a needed f a c i l i t y . "  

suppor t ive  of t h e  NBS: "'ThejT gave m e  encouragement by t h e i r  ve ry  

e x p e r t  a n a l y s i s  i n  the la t t :e r - s tage  e v a l u a t i o n .  T t  was ve ry  much 

apprec ia ted ."  (This i s  p a r t i c u l a r l y  true when, as noted eaxl ier ,  

i .ndustry e x p e r t s  c a l l e d  h i s  technology "a f o u r - h t : t e r  wCgrd. ' I )  

t o t d l y  s a t i s f i e d  with NBS. 

given N8S a ten!" 

others  and has done so "40 t o  50 t i m e s . "  

i.t t o  the world." 

N e  is very 

Ne is 

I n  h i s  W Q T ~ S ,  "On a f ive -po in t  scale 'I 

He Itas JXI reservati.ons about recommending i t  t o  

A s  he put  i t ,  "I'1.1. shout 

Mr. Wahrman says he  d i d n ' t  know what t o  expect: a t  DOE. "Procedures 

were muddled. They got  bogged down, They l o s t  my package. Z flew t o  

Washington and found i t  on a secretary's  desk  wh i l e  she was t e l l i n g  me 

t h a t  i t  was 10st. l '   tis e v a l u a t i o n  of t h e  DOE p rocess  i s  that "it 

breaks  domi a t  the  c l e r i c a l  level. Once i% go t  t o  Glenn E l l i s ,  110 

problem." H e  expected only  a g r a n t  bu t  s ays  he h a s  r ece ived  nmch more: 

Glean i s  adv i s ing  m e  of changes, new areas. They give m e  a l o t  of 11 

excel.lent i n t e r f a c e  with e x c e l l e n t  people." H e  c i t e s  a d i s p l a y  i n  the 

DOE lobby and h i s  i n c l u s i o n  i n  t h e  1988 D r .  Dvorknvitz Technology Expo 

i n  A t l a n t a ,  Georgia, as examples of t h e  technical.  exposure t h a t  he has  

r ece ived  from DOE. En a d d i t i o n ,  he has rece ived  a l o t  of n o t o r i e t y  

from having rec.eived t h e  gran t ,  aild h i s  work h a s  l e d  LO h i s  iuclusi,on 

on t h e  President's Energy Council. A l s a ,  DOE provided bin w i t h  a 

c o n t a c t  at Sandia Labora to r i e s .  Saindia l a t e r  suppli.ed him with some 

v a l u a b l e  L e s e :  data, whtch he estirna.tes would have cost him $J.50,008 and 

cons ide rab le  t i m e  t o  generate. H i s  only complaint was the minimal l e v e l  
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of funding, A s  he put it, ""SI (Stanford Research Tnstitute) estimated 

.it would cost $5 million for my project. 1 d i d n ' t  get enough money 

(S59,OOS)  . I q  

-. Participant's Assessment - of the ERIP 

M r -  Wahrrnan believes that participation in the program has been 

c r i t i c a l  t o  h i s  continued existence, 

to make me a ve ry  rich man someday, 
A s  he put it, "This I s  going 

The potential is mind-bogglingea' 

A strong supporter of ERIP ,  Mr. Wahrman sees no barriers to 

p z r t i c i p a t f n g  in the program. H e  did comment, however, that in t h e  

areas of contracts and patent r i g h t s ,  ""DE didn't know what they 

w e r e  doing, v r  

Pfr. Wahrma made a number of suggestions to improve the Energy- 

He said that he "would increase funding Related Inventions Program. 

100-foldg8 and would "expand into a l l  areas of need" and n o t  ltmit t h e  

program to energy-related technology, He also suggested streamlining 

the process  atid reducing the amount of time from application to 

approval and to grant, He commented that he would gut more Tinto the 

first stage evaluation and would increase the budget to allow f o r  

cl.c~ser (and better) attention to administrative details. AI1 of th-ks 

was mentioned to President Reagan during a telephone conversation. 
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Current  S t a t u s  of t he  Case ...-___-..I.._ ^ 

P r o j e c t  s t a t u s  has  changed cons iderably  s i n r e  M r .  Wahrman f irst  

contacred  NBS i n  January of 1977. As he  put  i t ,  "The b a s e l i n e  has 

expanded t en fo ld .  We arc now i n  l i m i t e d  product ion.  We can custorn- 

b u i l d  i n s e r t s  w i th  t a i l o r e d  p r o p e r t i e s  f o r  s p e c i a l  a p p l i c a t i o n s . "  

As noted earlier,  DMC Technology has expanded i t s  t a r g e t  markets  and 

r e s e a r c h  i n t o  a number of new areas. I n  accordance wi th  t h e  t e r m s  of 

t h e  work p l a n ,  DMC Technology i s  now engaging i n  l i m i t e d  product ion  In 

its new rented  E a c i l i t y .  Laboratory and s imulated f i e l d  t e s t i n g  have 

been completed. Seve ra l  o i l  w e l l s  have been d r i l l e d  us ing  DMC diamond 

c u t t e r s .  P e n e t r a t i o n  rates were 300 per  c e n t  f a s t e r  t han  wi th  roi iven- 

t i o n a l  b i t s .  Tn a d d i t i o n ,  M r .  Wahrman claims t h a t  t h e  b i t s  gave longer  

l i f e  and h igher  r e l i a b i l i t y .  As noted ear l ie r ,  DMC Technology has  

expanded i t s  r e s e a r c h  and manufacturing hor izons  cons ide rab ly  s i n c e  i t s  

Eirst con tac t  w i th  t h e  Energy-Related Tnventions Program. 

I n  a d d i t i o n  t o  l i m i t e d  manufactur ing of b i t  i n s e r t s  f o r  si1 and gas  

d r i l l i n g ,  coa l  mining, and minera l  and geothermal e x p l o r a t i o n ,  D14C 

Technology has  expanded i t s  high-technology R&D e f f o r t s  i n  hybrid metal 

composites,  diamond technology, advanced powder me ta l lu rgy ,  po lyc rys t a l -  

l i n e  diamond p a r t i c l e s ,  and h igh-s t rength  re inforcemeats .  

The f i r m  in t ends  t o  pursue b a s i c  and app l i ed  r e s e a r c h ,  development , 
and manuFacturing i n  t h e  above areas. In  a d d i t i o n ,  M r .  Wahrman r e c e n t l y  

r ece ived  a small c o n t r a c t  from the U.S. Army f o r  b a l l i s t i c s  r e s e a r c h ,  

and he  has  begun work on r o b o t i c s  f o r  a new generaLleon of coa l  mining 

machines. M r .  Wahrman now has the c a p a b i l i t y  t o  t a i l o r  engi i iefr  h i s  
products  i n  d i f f e r e n t  c o n l i g u r a t i o n s  f o r  t h e  s p e c i f i c  needs of h i s  

customers.  
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Tangible Outcomes 

As a result of participating in the program, Mr. Wahrman has been 

able t o  continue and expand his efforts. A s  he put it, “The bus iness  

surv.i.ved.‘3 

Mrm Walxrnian also considers the NBS encouragement and cantacts as w e l l  

as publicity generated by the program to be highiy significant and 

taagihl.e results of his participation in the program. 

Important as the DOE grant has been into his project, 

Intangible Outcomeg 

Perhaps the most significant results of the program were the 

encouragement and legitimization provided by NBS and publicity and 

contacts furnished by DOE. A s  noted elsewhere, these results have 

bad some very tangible and significant effects. Ne has received a 

l e t te r  and congratulatory telephone call from President Reagan on 

h i s  accomplishments e 
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Severa l  o p e r a t i o n a l  i s s u e s  are sugges ted  by t h i s  case. Although 

Mr. TJahrznan i s  a s t r o n g  suppor t e r  of t h e  program, he expressed scrojzg 

di-ssat i s f a c t i o n  with c l e r i c a l  procedures and what shoabd he rou t ine  
a d m i n i s t r a t i v e  procedures i n  c o n t r a c t  a d m t n l s t r a t i o n  and p a i e n t  po l i cy  

matters. H i s  exper iences  i l l u s t r a t e  the need f o r  c o m p e t ~ t i t  c l e r i c a l .  

and secretarial suppor t  an age-old problenr not e a s i l y  mlved i n  any 

organ iza t ion .  While t i m e  was mentioned as a n e g a t i v e  fncror, he d i d  

n o t  o b j e c t  t o  t h e  e i g h t  months i t  took Lo e v a l u a t e  and f u d  h i s  

p r o j e c t .  The problems Mr, Wahrman experienced a t  DOE may be symptomatic 

of inadequate  a d m i n i s t r a t i v e  suppor t  f o r  t h e  program. 

Seve ra l  p o l i c y  i s s u e s  are r a i s e d  by t h i s  case. Within the pixview 

of NBS and DOE a d m i n i s t r a t i o n  are t h e  recommendations Lo i n c r e a s e  s t a g e  

one e v a l u a t i o n  funds  and streamline the p rocess .  S imjIaTly ,  DOE rniast walk 

t h e  f i n e  l i n e  of meeting g r a n t e e  needs bu t  n o t  n e c e s s a r i l y  Lfieir wan&. 

E f  f i c i e n s  s tewardship  of Lhe Laxpayer's d o l l a r  rcqulres that DOE 

demonstrate both f r u g a l i t y  and g e n e r o s i t y  a t  the  sane t i m e .  Funds 

should be s u f f i c i e n t  t o  g e t  t h e  j o b  done but  should  not  s a t i s f y  iion- 

essential wants 2nd whims. Pcrhaps t h e  p o l i c y  should be 1-0 provide the 

level of funding  that maximizes the 'return to the federal  government. 

Determining t h i s  p o i n t  I s  likely t o  be difficult, a t  b p s t g  and may 

prove t o  be  beyond t h e  s t a t e -o f - the -a r t  I n  many Ins t ances .  However, t h i s  

does not  nega te  tile appropriatcr iess  of a po l i cy  deslgned t o  s t r i k e  a 

proper  ba lance .  

'L'wo po l i cy  i s s u e s  t h a t  can on ly  be addressed  by Congress are  the 

level of funding  provided t o  t h e  program and Mr ./ Waklrinan's recommendation 

that  the program be expanded into nonenenrgy areas o f  iwed, The l a t t e r  

probably goes beyond t h e  s t a l -u to ry  l i m i t a t i o n s  of F u b l i c  Law 96-480,  

t h e  Stevenson-Wydl c?-c Technology Innovat ion  A C L .  There I s  much ehaC could 

be done w i t h i n  t h e  s t a t u t o r y  l i m i t a t i o n s  of Piiblic Law 96-480; however? 

t h i s  l e g i s l a t i o n  I s  c u r r e n t l y  l angu i sh ing  on the books f o r  t h e  lack  of 

a p p r o p r i a t i o n s .  Should P u b l i c  Law 96 80 be  funded, a s t rong  t i e  should 
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be  developed between t h i s  l e g i s l a t i o n  and the Energy-Related Inven t ions  

Program. 

the NBS Office of Energy-Related Inven t ions  and several of t h e  

Na t iona l  Sc ience  Foundation$ s Innovat ion Centers  e Greater u t i  1.ization 

of t h e s e  centers, p a r t i c u l a r l y  by DOE, i s  worthy of cons idera t ion ,  

To a l i m i t e d  e x t e n t ,  such a r e l a t i o n s h i p  has exlsted between 
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PARTICIPANT: 

CASE TITLE: 

FUND l N G  LEVEL : 

CASE STATUS: 

Harry E .  Wood ( 5 3 )  
6 4 6 5  Oakland Drive 
New Orleans, Loui s i ana  70118 

Eldon Di-rect-Fired Cas Heating Systems 

$72,600 

P r o j e c t  completed; f i n a l  r e p o r t  a c c e p t e d  

James Petersen 
Center f o r  I n f o r m a t i v e  Evaluat ion 
P.O. Box 17600 
Tucson, Arizona 85731 
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THE ENERGY-RELATED INIIEPITIONS PROGW4 CASE 

_-- Program Part i c ipa i i t  ' s ... Backpround 

Barry E. Wood, inven to r  of t h e  Eldon Dfrect-Fired Gas Heat ing 

System, r ece ived  a B.A. i n  chemical englneer ing  from Tulane i n  1958. 

H i s  t r a i n i n g  came l a r g e l y  f r o m  on-the-job exper iences  wPth numerous 

companies over  the years. 

H i s  employment exper ience  i s  v a r i e d .  Tn a d d i t i o n  to b e h g  a chea-ical 

engineer  and q u a l i t y  c o n t r o l  supe r in t enden t  for such companies as 

Standard Brands, Hunt Foods, and U . S .  Gypsinn, he once omed h i s  o m  

machine shop. For  t h e  p a s t  ten yea r s ,  M r ,  Wood has been self-employed 

as an inven to r ,  des igne r ,  and c o n s u l t i n g  engineer. H e  was t h e  only 

person l i s t e d  in t h e  New Orleans te lephone  directory as an inven to r ;  

h i s  j ob  might.. be c l a s s i f i e d  broadly as product ion and manufactur ing 

eng inee r ing .  He considers htmself a "tinkerer." 

As can b e  seen ,  Idr. bbod's employnient exper iences  are v a r i e d  and 

inc lude  working i n  s e v e r a l  totally d i f f e r e n t  i n d u s t r i e s  ( e . $ . ,  food, 

gypstin, o i l  f i e l d  equipmenl., and energy).  Within each of  those i n d u s -  

tries h i s  experiences a l so  have been va r i ed .  Therefore ,  because of 

these d i v e r s e  expe r i ences ,  h i s  famil iar i f -g  with d i f f e r e n t  technologies  

i s  q u i t e  broad, 

capable  o f  des ign ing  i t  qu ick ly  with l i t t l e ,  i f  any, o u t s i d e  a s s i s t a n c e .  

One sf Hr. Wa~d's j o b s  WAS t o  e v a l u a t e  e x i s t i n g  p a t e n t s  and t o  invenL 

~r d i scove r  o ther  ways to do a job with a s l i g h t l y  d i f f e r e n t  approach. 

lJhexl the. i dea  f o r  an i nven t ion  OCCUIR,  he i s  quite 

Mr. Wood has an e x t e n s i v e  inven t ion  hisfcsry. Most of h i s  jobs 

involved designj-ng and developing new dev ices ,  A t  preseni-, ho has 

only  one pa ten ted  inventton, i he Gas-Fired Water Neater. Over t h e  

years he was i s sued  a p a t e n t  on a chemical i n j e c t o r ,  a dev ice  used i n  

the petrolerim i n d u s t r y ,  and on a sand-wash device .  Tn a d d i t i o n ,  he  

a p p l i e d  f o r  a p a t e n t  on a wrench; however, except for the Water Wester, 

he has  not maintained any patents. He d i d  t h i s  f o r  two reasons. First, 

i t  i s  very expensive t o  g e t  a patent-.. Second, "patent pending" p L o t e c t s  

I he invrntoi-  to a g r e a t  degree because u n t t l  a p a t e n t  i s  i s sued  a11 

in format ion  about the i nven t  i a n  i s  kept  conf ident ia l .  e 
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Overall, Nr. Wood estimates t h a t  he Baas designed absua: 2 

o r  processes - In all likelihood this number: is greater. 

are be ing  used i n  t h e  i n d u s t r i a l  settings where he once worked, 

some cases the companies patented the inwentian; In others they simply 

used it. 

heater e 

Maat of these 

I n  

'None have been commercialized except for the Eldon water 

The inventton, t h e  Eldo~.t DZrect-Pire Gas 'i-Eeating syfdtem., is a 

hi ghly efficient gas-fired water heater far csmercrE.d and indostrial 

use, The idea f o r  this invent ion  came t o  Mr, Mood when he observed 

ellat when water comes in direct  contact w l t A  ice the energy cooling is 

extremely efficient. He tlmu&t that: iS hot  combustion par t s  are 
contacted directly wi-th c o l d  water  i n  a sealed water tank, the oppos i te  

wcyuld be true. 

In order to accomplish t h i s  h igh ly  e f f ic ien t  heating, the fnventar  

developed a method and design which blows a natural  gas Elame directly 

Into a "'rain of watera'* 
Since he began developing hXs pro to type ,  Cbe principle behind t h i s  

hat water heater has remained the, same. Only various tec'hsnfcal aspects 

of the i n v e n t i o n  have changed because he is a '9t~dcerere" 
The p r i n c i p l e  of t h i s  invention %s unique; the i n v e n t i o n  1s 1cBOX 

energy-ef f i c i e n t .  

(plus or minus In addition, the Way which the water is heated 

i s  unique. According t o  t h e  inventor ,  it is the only water heater Ira 

existence that heats by this method. 

Most hot  water heaters are about 70% eff ic ient  

P r i o r  to su lmiss i sn  t o  NBS, Mr, s ta tes  that he d i d  not use 

e x t e r n a l  assistance to develop h i s  i nven t ion .  He b u i l t  i t  by himself 

in his own back yard and put h i s  om1 money i n t o  developing a breadboard 

model. He had the expertise t o  build the invention, And, while he 

d i d  try to raise capital to build a prototype f o r  installation l e  an 

apartment complex, he c ~ u l d n ~ t  f i -nd hveSt0r's. 

Fir. Wood states t h a t  a f e w  s p e c i f i c  technlcczk problmns aToiSe W h i l e  

he was developing a working model; h s ~ e ~ e s ,  these problems were r e a d i l y  



r e so lved  by h imsel f .  

raise t he  c a p i t a l  necessary t o  develop and i n s t a l l  the p ro to type  i n  a 

210-unit apar tment  complex. 

The main nontechnica l  problem w a s  t h a t  he  couldn't 

The o r i g i n a l  a p p l i c a t i o n  of the i nven t ion  w a s  in tended  to be i n  

the home and s m a l l  business  market. However, because of t h e  high c o s t  

of c o n t r o l  parts and t h e  f a c t  t h a t  op t imal  sav ings  are achieved by 

users  who require large q u a n t i t i e s  of ho t  water, t h e  a p p l i c a t i o n  s h i f t e d  

t o  large i n d u s t r i a l  and comnercial users who need l a r g e  volumes of hot  

water. I n  i t s  p r e s e n t  s t a t e ,  i t  is  strictly a l a r g e  i nd i i s t r i a l  and 

commercial product.  

to heating water, another application is i n  the  heat reclamatioiz 

industry. A t  p re sen t ,  M r .  Wood i s  marketing the Eldon h e a t  rec lamat ion  

system. 

I n  a d d i t i o n  t o  the application of this technology 
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CONTACT WITH THE ENERGY-RELATED INVENTIONS PROGRAM 

Experience wi th  t h e  NBS 

Mr. Wood a t t e n d e d  a meet ing of i n v e n t o r s  and i nnova to r s  which h e  

and h i s  a t t o r n e y  t r i e d  t o  g e t  t o g e t h e r  - t h e  American Soc ie ty  of 

Innovators  of Technology. 

EREP, and because h e  needed money t o  develop a product ion  p ro to type  

and could not f i n d  f i n a n c i a l  backers  f o r  t h i s  p r o j e c t ,  M r .  Wood decided 

to approach NBS. 

a s s i s t a n c e ,  s i n c e  h e  be l i eved  that he a l r e a d y  had t h e  t e c h n i c a l  

skills t o  develop t h e  product .  

A t  t h a t  meeting someone informed him of t h e  

The inven to r  d i d  n o t  approach NBS for t e c h n i c a l  

In  terms of Mr. Wood's e x p e c t a t i o n s  of  MBS, he expected them t o  

recommend t h a t  his proposa l  b e  funded. A11 he  wanted was " to  be a b l e  

t o  b u i l d  a u n i t ,  i n  p r a c t i c e ,  i n  o p e r a t i o n  and i n  a n  a c t u a l  l o c a t i o n ,  

so  t h a t  you can use  that  as  a sales tool,." 
He f e l t  t h a t  h i s  e x p e c t a t i o n  w a s  realist ic,  s i n c e  he knew h i s  i n v e n t i o n  

worked and would save energy.  

He had no o t h e r  expec ta t ions .  -- 

I n  terms of s e r v i c e s  provided t o  M r .  Wood by NBS, t h e  money was 

t h e  mast impor tan t  service. d t h o u g h  n o t  e x a c t l y  a service, t h e  f a c t  

t h a t  Dr. P e r s h i n g ' s  (second s t a g e  e v a l u a t o r )  r e p o r t  was f a v o r a b l e  and 

he had t h e  NBS "stamp of approval"  proved ve ry  v a l u a b l e  i n  his l a t e r  

e f f o r t s  t o  ra ise  suppor t .  

something o f f  t h e  ground, eve ry th ing  becomes impor tan t .  H e  could n o t  

r e c a l l  any o t h e r  s e r v i c e s  provided t o  him by NBS. 

A s  he p u t  i t ,  when you are t r y i n g  t o  g e t  

During t h e  e v a l u a t i o n  process ,  Wood's i n v e n t i o n  was rejected on ly  

once; however, s h o r t l y  b e f o r e  r e c e i v i n g  t h e  r e j e c t i o n  le t ter ,  he had 

so lved  most of t h e  problems on which t h e  r e j e c t i o n  w a s  based. When 

he w a s  t o l d  by phone t h a t  h e  w a s  t o  be r e j e c t e d  because i t  wouldn't  

work, he s a i d :  

I ' v e  got  i t  working on my c a r p o r t .  

or do you want t o  come down here?'I 

t ion  and was subsequent ly  funded. 

t h e  inven to r  s ta tes  t h a t  h i s  i n v e n t i o n  remained t h e  s a m e .  It has no t  

changed apprec iab ly .  

"You're ga ing  t o  have a hard  t i m e  b e l i e v i n g  t h i s ,  b u t  

Do you want m e  t o  b r i n g  i t  t o  you, 

He w a s  asked t o  resubmit his appliea- 

During t h e  course  of c o n t a c t  w i th  NBS, 
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According t o  t h e  inven to r ,  th.: greatesg b e n e f i t  of CornpIeZing t h e  

NBS t e c h n i c a l  e v a l u a t i o n  process was being recommended f o r  funding;  t:he 

g r e a t e s t  problem was t h . a t  I t  took tmo long. 

In  teras of h i s  averall level of satisfaction with t-he NBS, he 

s t a t e s  t k a ~ :  he, i s  n e i t h e r  s a t i s f i e d  u n s a t i s f i e d .  Wfth some a,?pect:s 

of NBS he i s  totally s a t i s f i e d  - namel,y, personal  c o a t a c t  with NBS, 

clarity of the evaluatiorr form, t one  atid wording of correspondence , and 

N R S  a t t e n t i o n  t o  c o n f i d e n t i a l i t y .  Ile i s  p u t a l l y  d i s s a t i s f i e d  with the 

helpff i lness  ~f t h e  eva lua t ion  (not because it h7asn't good, but because 

he didn't need i t  tu s o l v e  t h e  problem) aad the t h e  required f o r  ;he 

eva lua t ion .  I n  the l a t t e r  case, it took NBS n ine  months t o  reeorninend 

fullding O f  the yrojecll .  

Since 1 9 7 7 ,  Mr . T4md has invented two energy-related products .  Both 

of t h e  prod:ict& were saibmittc:..d to NBS :OK fanding. h e ,  t h e  hot. water 

h e a t e r ,  was funded; she  cpther was rejected. In the latter case, he 

wl.11 not resa~baiit  i c .  to NBS because he agrees that it i s  not a unique 

c.oncept. l+i. hhod states that he h79uld seek  fnnd ing  f rom the prsgz-aa in 

t h e  fu'cure if he  exhausts all other financial. p o s s i b i l i t i e s  f i r s k ;  

however, he also states that i t  wnuldu't h u r t  t o  have inany irons i n  

t h e  Eire. H e  points out that the E4 months i t  took him to g e t  funding 

voimkd be a major daterreal: and lie would have t o  t h i n k  carefully about  

wa i t ing  t h a t  long. Pn terms of recommending the program to others ,  

he said he would, but  h e  wou1.d have to po in t  out  two problems: t h e  

l e n g t h  of t f m e  and t h e  small percentage nf a l l  a p p l i c a n t s  W ~ S  receive 

funding + 

Eqer ience  __l_.^___l_ w i t h  the  DOE 

T A L ~ ~  t h e  T n ~ e n T l i r n  W ~ S  recommended t o  DOE hy NBS f a ~  ~ 1 1 p p o 1 - t ~  

Mr. W Q O ~  had one expectation: t h a t  it r?rould receive an expedient 

p o s i t i v e  eva lua t ion  and tha t  he would r zce i ve  the nmney. 

Ple had $2 expectations regarding technical o r  nxraagexm~t  assistance, 

i n fo ima t i an  , t e s t i n g ,  inarke king, e t c .  

A s  w i t h  N B S ,  
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Miile  it took a long  t i m e ,  he  d i d  r e c e i v e  t h e  g ran t  award, and i n  
this respect h i s  e x p e c t a t i o n  was f u l f i l l e d .  Also, as w i t h  N E ,  t h e  DOE 

stamp of approval" and t h e  f a c t  t h a t  DOE thought enough of t h e  inven- a u  

t i n a i  t o  fund i t  w e r e  va luab le  market-fng too l s .  

Mr* Woad d e s c r i b e s  h i s  b e s t  exper ience  wi th  DOE as a c t u a l l y  

r e c e i v i n g  t h e  money. 

be tween r e c e i v i n g  t h e  n o t i c e  of g ran t  award and a c t u a l l y  r e c e i v i n g  the 

mraey. 

proceeded t o  c o l l e c t  a l l  t h e  necessary  signatures on t h e  paperwork 

hiinself. 

The worst  exper ience  was t h e  l e n g t h  of t i m e  

After w a i t i n g  several months, Mr. Wood f l e w  t o  Washington arid 

H e  r ece ived  his money s h o r t l y  t h e r e a f t e r .  

Mr. Wood states t h a t  he has n o t  contacted groups,  o rgan iza t fons ,  or 
~ 

i n d i v i d u a l s  t o  o b t a i n  a s s i s t a n c e  i n  developing h i s  i nven t ion .  

In terms of h i s  l e v e l  of s a t i s f a c t i o n  wi th  DOE, Mr. Wood s t a t e s  

that he had noth ing  but  good exper iences  wi th  DOE. He has developed 

a p o s i t i v e  f r i e n d s h i p  with some of the c u r r e n t  and former s t a f f  of 

IIUE, and f o r  t h a t  he is  g r a t e f u l +  If  th lngs  could only  be speeded upJ 

k t  would be an even b e t t e r  exper ience .  

Participant* s Assessment of t h e  ERIP  

me i nven to r  a s ses sed  t h e  program q u i t e  favorably. The b e s t  part: 

about the program was t h a t  he was able t o  t a k e  a small, b a s i c a l l y  fully 

devePoped, p ro to type  and t o  b u i l d  and debug a l a r g e  working: model. H i s  

main difficulty wi th  t h e  program w a s  the time delay .  H i s  objection 

t o  t h e  t i m e  d e l a y  i s  based less on impat ience  than on pragmatics ,  I5 

i t  takes 1 4  to 18 months t o  fund an  i n d i v i d u a l  i nven to r  or s m a l l  business, 

then he  b e l i e v e s  t h a t  t h e r e  i s  a good p o s s i b i l i t y  t h a t  someone will b e a t  

him t o  the punch. Besides ,  an i n d i v i d u a l  i nven to r  can seldom a f f o r d  

f iaanc ia l ly  t o  s i t  around and w a i t  for: funding. 

inventor may b e  of f  doing  someching else and may not  have t h e  time 

or commitment t o  the program. 

I n  some cases, t h e  

In  M r .  Wood's view, ERIP  should do two things: F i r s t ,  don't QWP 

evaluate, H e  does not  understand why i t  t a k e s  s o  many eva lua t ions  by 

i n t e r n a l  and external .  e v a l u a t o r s  t o  dec ide  what t o  fund. I n  h i s  view, 
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t h e  e v a l u a t i o n s  should be  very quick, " f i r s t  cut." e v a u l a r i o n s  dur ing  

which each proposa l  i s  given a r a t i n g  of 1. t o  10 .  Then t h o s e  r e c e i v i n g  

h igher  r a t i n g s  s h o u l d  be  looked at. more c a r e f u l l y  than t h o s e  w i t h  lower 

r a t i n g s .  

Second, t h e  inventor  should be looked a t  not  o n l y  i n  terms of his 

invent ion  b u t  i n  terns of  h i s  a b i l i t y  t o  g e t  it i n t o  the marketplace,  

I f  t h e  inventor  doesn ' t  have t h e  a b i l i t y  t o  g e t  i t  i n t o  t h e  rnnaiketplacz, 

t h e n  he doesn't f e e l  i t  should be  funded. From Nr. FJoOd's p e r s p e c t i v e ,  

on ly  i n v e n t i o n s  gr& i n v e n t o r s  which have a high p r o b a b i l i t y  of achiev ing  

commercial izat ion should be funded. I n  order  t o  do t h i s ,  one must look 

beyond t h e  technical q u a l i t i e s  of t h e  invent ion .  
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Mr. Wood w a s  funded t o  develop his invent ion,  which was a l r e a d y  

developed, budl t o  tes t  a working prototype.  The progress  n ~ a c l e  dur ing  

t h e  ERIP  program included b u i l d i n g  and inscalling an Eldon water Iricater 

i n  a 210-unit h o t e l  l o c a t e d  i n  New Orl.enns. lie was able t o  debug his 

d e s i g n  and begin t o  market his i n v e n t i o n  t o  o t h e r  people.  

The current:  s t a t u s  o f  t h e  technology i s  t h a t  i t  i s  CuEFy comn~excialiezed. 

A .  0 .  Smith, one of t h e  wor ld ' s  I a r g i s t  manufacturers o f  bolI.ea-a 

and hot water heaters, h a s  purchased t h e  r i g h t s  t o  manufacture and 

s e l l  his i n v e n t i o n  worldwide. A. 0 .  S m i t h  estimates t h a t  w i t h i n  a 

s h o r t  time p e r i o d ,  t h e  sales of t h e  Eldon Direc t -F i red  Hot GXaeer Wsllatii,r 

-c~iIl be 1 4 1  t h e  m u l t i m i l l i o n s  o f  d o l l a r s ,  

We h a s  no p l a n s  t o  develop the  teclirrology f u r t h e r  a t  t.his time. 

Mz. Wood w a s  able  t o  build and sel l  e2ght  af his fnventiions. I n  

a d d i t i o n ,  h e  Itas been s u c c e s s f u l  i n  s e l l i n g  the. desigfi r i g h t s  t:u a 

major manufactur ing and d i s t r i b u t i o n  co~iipany which Itas s o l d  five hiigr? 

u n i t s  f o r  commercial p l a n t s .  

The i n v e n t o r  developed a good frleradshiy with t h e  p e o p l e  a t  i!OE 

and NBS. These friendships have been retained and9 In some case.4i, w i l l  

c o n t i n u e  i n  the furure .  111 genera l ,  the inventjm has made a rlirLercnck 

i n  t h e  knowledge b a s e  of the i n d u s t r y .  P r i o r  t o  fcrr-~dlmg, f o r  exaniple-: 

many ''experts" were s a y i n g  that i t  couldn't he r i m e .  This j n u r e a s r  in 

t h e  knowledge base may have spin-off b e n e f i t s  f a r  other areas aiicl 

i n d u s t r i e s .  

w i l l  have a number of s p i n - o f f s ,  and t h e s e  are hard, I f  not: i x p ~ s s ~ l ~ l ~ ~ ,  

t o  p r e d i c t .  For  example, one spin-off  i s :  r h e  a p p l i c a t i o n  of t h  

nology t o  the h e a t  r e c $ a m t i o n  indus;t:ry, A t  p r e s e n t ,  E r r .  Wood is 

market ing t h e  Eldon h e a t  rec lamat ion  system. 

111 h i s  view, t h e  development a f  a totally ilrw technology 
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'The key o p e r a t i o n a l  i s s u e s  i n  t h i s  case st:udy arc t h e  process  

whereby inven to r s  ars s e l e c t e d  and t h e  l e n g t h  o f  ti-me requlred fo r  t h e  

evaluation process ,  I:n t h i s  i n s t a n c e  I t  took  n i n e  months from receipt 

o f  proposa l  t o  t h e  po in t  a i  which DOE received a p o s i t i v e  recommendation 

f r o m  NBS. It  then tmok f o u r  months t o  procress the. recormendation, t o  

make a d e c i s i o n  as t o  whether i:o fund t h e  p r o j e c t ,  and Lo ge t  tfie money 

t o  -the inven to r .  

These are  very rea l  probl.ems f o r  a n  1rr.ventor when it: t a k e s  a year 

and two months t o  make an award. The b i g g e s t  problem f o r  some may be 

s t a y i n g  alive.. 

devot lag  h i s  f u l l  t h e  t o  t h e  i . i lvention. !IC had it: f t i l l y  developed, 

and aS.1 he needed. was t o  b u i l d  a Kea l - l i f c  working prototype.  

a te ly ,  he was a b l e  t o  hang on; however, o t h e r s  may be  less fortraiiate. 

In t h e  case  of  HI:- blood, he wasn ' t  working; he ?*:as 

Fortun- 

The va lue  of  speeding  up the EK1.P eval .uat ion process is  tha t  I t ;  may 

i n c r e a s e  the  ra te  a t  which prochicts are successfu~.ly comtere ia l ized .  

A s  prev ious ly  p o i n t e d  o u t ,  t i . m e  de l ays  may mean (a) in.ventor l o s s  of 

i n t e r e s t ,  (b) inventas l o s s  o f  ab i1 . i . t~  t o  pa r t ake  f u l l y  i n  the corn--- 

merc i a l i za t ion  o f  the product  (c) change i n  economic cons ide ra t ions  

which would be a barrie?: t o  c o r r ~ t n e ~ e i a l i z a t i o i ~ ,  and (d) I r h t  an inveni:lon 

be i~s r i rped  by anoi;her inventor. 

The key p o l i c y  I.ssue t s  who and what should be stspporlred. I n  t h e  

case of Mr. Wood, h c  a l r e a d y  had a f u l l y  developed p r o d u c t .  Fimding 

was provided t o  i n s t a l l  a working p ro to type  i n  a real  situation. 

type o f  funding c lear ly  worked. 

e a s i l y  s e l l  h i s  i nven t ion  becai1s;e customers could see one  i n  operation. 

'Thh 

A s  a r e s u l t ,  t h e  inven to r  could inme 

XES t he  above type  of furidin% the most prudent use of fcxleral money? 

In M r .  LJood's vl.ew it i s .  
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CASE TITLE: 

FUND I N G  LEVEL : 

CASE STATUS: 

Michael Zian ClOS> 
Bio-Energy Systems, Inc. 
221. Canal Street 
E l l e n v i l l e ,  New York 1.2428 

so laRo 11 

$110 000 

P r o j e c t  completed; final r e p o r t  accepted 

Harold 6 .  L i v e s a y  
V i r g i n i a  Polytechnic Institute 

Blacksburg, V i r g i n i a  24061 
and S ta t e  Universfty 



29 6 

THE ENERGY-RELATELI 1 NVEN CTONS PROGRAM CASE 

The term "Schumpet-er i.an en t repreneur"  - - - -  ii~i-pl.ying ~ O i l ~ e O i P . ~  W ~ O  

innovates  --. i.denti.2i.eo Michael Z i m  inore a p p r o p r i a t e l y  than  the ter'rr: 

" inventor .  " 

"of f-thiii- she1.f" components i n  t u  nmr combinat. i o n s  t o  g r a s p  mrke ir 

opportuni.i-i.es. Zinn d e s c r i b e s  hi.msel..f - an3 Jack A e 1 . l . ~ ~  a t  3 0 E  

conciirs - as a "mark.eti.ng rnLrepreneur. I '  

Zinn creates no new technology; he  s p e c i a l i z e s  i n  buck.l.iag 

Zinn has three years  of co l l ege  t r a i n i n g .  He gradua-ted. f r o m  a 

t e c h n i c a l  h igh  school  where h e  l e a r n e d  p I ~ m l ) l n g ,  h e a t i n g ,  and ai.r condi- 

t i o n i n g ,  lie acquired t h e  res t  o f  h i s  knowl.edgs on v a r i o u s  j o b s .  .. . 

Fol.Iow:l.ng liigh s c h o o l ,  Zina he ld  a v a r i e t y  of i n d u s t r i a l  arid 

contraciycrr's j o h s ,  l e a r n i n g  systems d e s i g n  a long  t h e  way. N ~ i l e  

running a rWE- funded p r o j e c t  that  (:013~ver ked chicken iilailllre ;o methane, 

he go t  t h e  idea. f o r  SolaR.ol1, as hc  l a t e r  ca l led  h i s  inve..ni;ion. 

Z i i l n  h e l d  no p a t e n t s  p r i o r  t o  his S o l a X o l l  p r o j e c t ,  a l though he  

s n i d  he  made improvements on t h e  methane gas equ i .pmen t  used i.n the 

p r o j e c t  11~17i:ioncd above. 

p r o j e c t ,  he d i d  so as a n  employee and had never  b e f o r e  s o u g h t  funding 

oi: a s s i s t a n c e  f r o m  any goven-nmer.t agency. 

Although he p r e v i o u s l y  wnj-ked on a DOE-f  unded 

Descr ip t ion  ~ of  ....... -..-..~.. the Technology- 

SolaKo i l  uses EPDM (e thylene  px-opylene d iene  monomer) s y n t h e t i c  

rubber  as th.e p r i ! iCipd  component o f  a flat-plate solar c o l l e c t o r  f u r  

iise i n  home and ind imtr  LaL s o l a r  and r a d i a n t  h e a ~ i n g .  

uiiiqueness stems from tlie f a c t  t h a t  Lt's e f f e c t i v e ,  cheap, and durable  

and can be i n s t a l l e d  by  homeowners themselves.  T h e  EPDM rubbe r  can h e  

extruded i n t o  1engt.hs a s  long as 50 fee t ,  making i t  possib1.e Zo construct.  

very l a r g e  c o l l e c t o r  p l a t e s  witiiout. connect ing pJ_urriiJi.ng that  i s  experrsik-e 

and s u b j e c t  t o  develop leaks due t o  weather st:re:i;ses. 

SolaKo.i.l.'s 



Z i r z n '  s i n t e r e s t  in s o l a r  technology a r o s e  from his psl.i.rzi.ca1 

opp~s l t r f -on  to nucl-ear e.nergy. Based on eXpe'r~t?TlCe gained on previ.tatrs 

jobs he conc.luded that EPDM had itleal characteristics for soP,;~r 

cni1ect:ors Cheap r e a d i l y  available, extrurlaFLt? capable  of w i t h -  

B tand:i.ng extreme temperature ranges * EPDM had, as %inn knew, Er~rsnid 

widespread i r z d ~ ~ s t r i a l  applications at temperatures through SOO°F a 

Z i m n  assembled the o r i g i n a l  p~ototype of S o l a K o l l  in his: garage 

3~i.t.h the h e l p  of sume fk-iends. In two years? p r i o r  to applying t o  

ER-hk, Zinn and h i s  frTends, using t h e i r  u r n  'resources had p r o g r e s s e d  

t~ the poi-ne; where. they had manufactured and s n l d  several  p r o t o t y p e s .  

Accord  f ~ i g  to Z i t i n ,  he encountered no s:Lgni f i c a n t  technical 'prrobl.ems 
1 1  pr:i.ar tro submlssion.  H i s  problems consisted,  in h i s  words ,  c ? f  r::apij:n3. 

and credibility. '' 
ri:i.cal. or manufacturing problems b u t  rather to t h e  problems of  finaacing 

s c . i e n t i f i c  testing t ha t  would at.t.ract attention to the  inuen t io -o  and 

tx the  dif ficrnlties associated w i t h  promoting the pmtiuct arid b u i l d i n g  

8 ?a.arke.ting netw0rk. S o l a R o l l  worked, b u t  Z k r n  had no way to d i f f e r -  

e n t i a t e  it convinc ingly  from t h e  flootl  of si.mil.ar solar  :invert.t:io~~s 

appear ing  in t h e  market. 

His capital needs, however, d i d  n o t  ,relat:ct: t o  tech- 

Theorc?t ical ly  at. least ,  SoLaRol l  has unlimited poteii t ia.1 i n  horn:. 

and i n d u s t r y ,  w i th  mass Ive savings compared to cQnventional Ireznt.i.ng 

mi?thods S o l a R o l I  comes in ""do-it-yourself kits t h a t  homeowners can 

instal.1. I ts  low c o s t  and high effi.c-hency could mzke i.t e q u a l l y  

attractive to bus inesses  brit t h u s  far sales have  c o n s i s t e d  primar L l g  

n f  home heating and swi.rmning pool  applications. 
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CONTACT WIT11 THE ENERGY-RELATED PNV RN'C LONS PROGRAM 

P Ex e r i e n c e  ...__________.I__I._._I. w i t h  the NRS 

Zinn t h i n k s  h e  read  ahoui t 'he  ERTP ' ' in  a j o u r n a l . "  H e  a p p l i e d  

hoping t o  g e t  t h e  funds necessary t o  f i n a n c e  tests t o  demonstrate  

Sol2Roll '  s e f f e c t  i veness .  

enhance h i s  c r e d i b i l i t y ,  s p e c i f i c a l l y  w i t h  t h e  SBA, from whom he  want-ed 

(and u l t i m a t e l y  g o t )  a l o a n .  Z f m  wanted "quick a c t i o n  2nd an endorsr - 
m e a t " ;  h e  d i d n ' t  want o r  need t e c h n i c a l  he lp .  

t i o n s  of overn ight  r e s u l t s  proved u n r e a l i s  I i c .  

Be Loo I lioinght an NBS endorseTnent would 

C e r t a i n l y  h i s  cxpecra- 

Zinn found h i s  NRS exper ience  "a l o s e r . "  As f a r  as lie's concerned, 

NBS provided no sei-vices except  Lhr ithtinate endorsement ~ and t h a t  

took an "unbczlicvable" l e n g t h  of t jhe  (13 months) l o  o h t a l n .  H e  s a y s  

he  n o t  o n l y  r e c e i v e d  no t e c h n i c a l  h e l p  from the  s tage t w o  e v a l u a t o r  but: 

i n  f a c ~  never t a l k e d  t o  kin. The record ,  however, sugges ts  !hat  

SolaKoll b e n e f i t e d  from i t s  passage through NBS, because MRS r e j e c t e d  

i t  t v L c e  at s t a g p  one and oncc aL stage t w o .  % S - m  countera t tacked  

a g g r e b s i v e l y ,  demoding  t o  see h i s  entbre file m d e r  the  Freedom of 

I n f o r m t l o n  A c t ,  and the NRS correspondence h i n t s  that  he had a word 

or two w t t h  h i s  s e n a t o r s  and congrcssmnn as s?iel l .  

Liriri formal ly  appealed a l l  Llrese n e g a t i v e  d e c i s i o n s  and the NBS 

personnel , who a p p a r e n t l y  wanted So'LaRoll to succeed f o r  reasons  of  

t h e i r  o m ,  he lped  Zinn marshal 1 h i s  arguments , r twrf te  h i s  p r o p o s a l s  , 
and assemble t h e  demonstrat ions t h a t  eventiial.1 y reversed  rlir rei e c t i o n s .  

I n  t h i s  way, the people a% NBS (Howard liobb p a r t i c u l a r l y )  probably con 

t r i b u t e d  t o  the organized p r e s e a t a t i o n s  needed t o  b r i n g  SolaKoll i n t o  t h e  

market. l%ey may a l s o  have persuaded him t o  c o o l  h i s  j e t s  a b i t  and 

l e a r n  some diplomacy. 

Unsurpr i s fngly ,  % i n n  d o e s n ' t  t h i n k  much o f  t h e  s tage one o r  s t a g e  two 

evaluati oris. H e  admits  his OWI p r e s e n t a t l  ons c o n t r i b u t e d  t o  &he 

failures a t  s t a g e  one bu t  blames t h i s  p r i m a r i l y  on the o p a c i t y  of t h e  

bureaucracy and  it-s r e g u l a t i o n s .  The s t a g e  two e v a l u a t i o n  iicl ca l l s  ''an 

uninformed h a t c h e t  j oh . "  

as a v l n t l i c a t i o n  of h i s  o r i g i n a l  claim. 

H e  r e g a r d s  s t age  t h r e e ,  done by Howard Robb, 
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Experience w i t h  t h e  DOE 
1 ----- - _  . - -_ 

Zinn d i d n ' t  expec t  much from DOE, " j u s t  t h e  check." A s  t o  what 

h e l p  he a c t u a l l y  r ece ived ,  some d iscrepancy  ex i  sts between Z i~ in ' s  account  

and  DUE'S. 

money f o r  t e s t i n g  b u t  t h a t  % i n n  "wanted market ing he lp  and 

h e  g o t - "  

r e s u l t s  would serve on ly  t o  suppor t  the market ing process ,  n o t  to 

improve S o l a k ~ l l ' s  t e c h n i c a l  con ten t .  

Jack Ael len  says  that NBS recommended only  t h a t  DOE fu rn i sh  

R what 

Zinn doesn ' t  see t h e  d i s t i n c t i o n ,  since he Chctught t h e  test 

~ i n i i a  ran the tests as t h e  work 

s t a t emen t  p re sc r ibed  and, in a d d i t i o n ,  DOE arranged f o r  h i s  p a r t i c i p a -  

t i o n  a t  t r a d e  and inven to r  shows., exper iences  he descriles as "helpful.  

a t  t h e  t i m e ,  bu t  i n  t h e  g r e a t  casmic m i ~ s  of t h i n g s ,  i r r e l e v a n t . "  It's 

worth no t ing ,  p a r t i c u l a r l y  i n  view of Z i n n ' s  gene ra l  assessment  of DOE 

(below), t h a t  he subsequent ly  recexved a $350,04)Q SRR loan a t  7Z w i t h  

DOE a s s i s t a n c e ,  

Zinn d o e s n ' t  t h i n k  much of DOE. H e  says it was lempossible  t o  f i n d  

anyone a t  DOE except  f o r  P a t  Donohoe whca gave a damn about: him o r  h i s  

p r o j e c t  and t h a t  t h e  process  took f a r  t ~ o  long (one yea r  from NBS approval 

t o  DOE Funding). 

wouldn't  go tlrrough t h e  p rocess  a g a i n  himself  e x c e p t  as a last r e s o r t .  

H e  has, he says,  no s t a f f  t o  s p a r e  f o r  dec iphe r ing  agency requi rements  

and f i n d i n g  a pa th  through t h e  b u r e a u c r a t i c  maze. 

finances t h e  r esearch of h i s  ""mul.tiria~t- ional competitors' '  who have ~ I - l o l e  

departments  t h a t  specializcb in d e a l i n g  with the government. 

H e  wouldn ' t  a d v i s e  anyone else to apply  t o  DOE and 

DQE, he t h i n k s ,  

* 

in a 

%k 
Having reviewed t h e  above t e x t ,  Zinr i  made t h e  fo l lowing  comments 

letter t o  Jon Soderstrom, 1981. 

Although I expressed c e r t a i n  d i s s a t i s f  act  i u n s ,  they w e r e  
more of a c o n s t r u c t i v e  n a t u r e  than t h e  impression r*reates. I 
b e l i e v e  t h a t  t h e  NBS r e p o r t  c e r t a i n l y  helped us  get: the SEA 
laan and p o s s i b l y  w a s  i n s t rumen ta l  i n  t h a t .  I a l s o  b e l i e v e  
t h a t  t h e  MBS brought  u s  a l o t  of c r e d i b i l i t y  t h a t  we would have 
had t o  work ve ry  hard t o  create independcnt ly ,  
d e l a y s  t h a t  w e  experienced forced  [IS t o  b e  so resourcefu l -  that 
our  s u r v i v a l  was v- i r tua l ly  assured  i n  any event: i n  one form o r  
t h e  o t h e r .  Never the less ,  w e  d i d  ge t  c e r t a i n  s h o t s  i n  t h e  a r m  
from t h e  r e p o r t  i t s e l f ,  the. SBA l o a n  and t h e  $110,000 c o n t r a c t .  
The market ing c o n s i s t e d  of sponsor-stii p n t  c e r t a i n  technology 
e x h i b i t i o n s  which we c e r t a i n l y  apprec i a t ed  b u t  cannot a t t r i b u t e  
any sales t o .  

P do b e l i e v e  



inventor  Assessment of t h e  ERiP 

%inn t h i n k s  t h a t  t h e  heat.  t.hi.mg about t h e  program asi-de f rom the 

iiioney, was t h a t  i t  tanght  him h i s  conipany "had t o  s t a y  lean," depend 

on i t s  om? re.soiirces, and n o t  r e l y  on o u t s i d e  he lp .  I suspec.t the 

den:ands f o r  b e t t e r  p r e s e n t a t i o n s ,  p a r t i c u l a r l y  ai: NRS helped him ge t  

h i s  o v e r a l l  act: t o g e t h e r .  

The bureaucracy,  w l t h  i t s  i n d i f f e r e n c e  and bewilder ing iflaze of 

i n d e c i p h e r a b l e  r e g u l a t i o n s ,  t h e  incompetence o:f tile second-stage 

e v a l m t n r  (Zinn' 8 opi.nion does  s e e m  confiriirrd, i f  genteel l -y ,  by 

I:nn.7asd Robb's stage t w o  s t a t e m e n t ) ,  and t h e  t im required combined, 

i n  Zinn' s iiiirtd, to make the program oile massive impediment ~ 

Even wi th  t h i s  negal:ive view, Zinn t h i n k s  t-he o r ig ina l .  concept of 

~ h e  program is  excel.l.ea~. He f e e l s ,  however, t h a t  t h e  t i m e  r e q u i r e d  

from submission t o  approval. i s  so  long t h a t  it. negates t h e  b e n e f i t s .  

A c o s r - h e m f i t  a n a l y s i s  a p p l i e d  t o  the current program as o p p ~ s e d  %o 

u s i n g  t.he same t i m e  and ene rgy  to  pursue a l t e r n a t i v e  sources  of  a l i i  

o u t  n e g a t i v e  f o r  the. EKIP.  The program could serve an. enormously 

va luable  f u n c t i o n ,  i n  % i n n ' s  opinri.on, i f  i t  would f i n a n c e  co-ntiiiiuing 

research by proven s m a l l .  producers  l i k e  him, even if i t  d i d  s o  i n  t h e  

~ O T T ~ I  of l o a n s .  
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OUT COMES 

Curren t  S t a t u s  of t h e  Case 

Zinn's company, Bio-Energy Systems, made cons ide rab le  p rogres s  

du r ing  t h e  per iod  of ERIP c o n t a c t .  

and sale3 (over  $4 m l l l i o n )  i n  t h e  United States and abroad,  went 

p u b l i c  witIi a $2.5 m i l l i o n  stock i s s u e ,  and turned  a p r o f i t  t h r e e  

consecut ive  years. The problem is t o  know how much of t h i s  t o  a s c r i b e  

to ilhe ERTP. Zinn admits  t h a t  t h e  NBS endorsement, t h e  test r e s u l t s ,  

and the SBA loan  he lped  some, bu t  he claims t h e  process  took s o  long 

t h a t  success had been a s su red  be fo re  t h e  g ran t  came through. The DOE 

coord ina to r  t h i n k s  the program played a more s i g n i f i c a n t  r o l e .  Involve- 

ment wi th  EREP caused no s i g n i f i c a n t  t echn ica l  changes i n  SolaKoll .  

It achieved volume manufactur ing 

Zi-nn has acqui red  o r  a p p l i e d  f o r  e i g h t  more p a t e n t s  f o r  va r ious  

aspects of h i s  process ,  b u t  h e  p l ays  h i s  ca rds  c l o s e  and w i l l  say 

only  that SolaRol1 has to be and i s  c o n t i n u a l l y  improved t o  s t a y  a b r e a s t  

of its compet i tors .  

Zinn's p l a n s  have less  t o  do wi th  making t echno log ica l  improvements 

and more w i t h  f i n d i n g  wider market a p p l i c a t i o n s  - i n  p a r t i c u l a r  dev i s ing  

r a d i a n t  h e a t i n g  systems t o  i n s t a l l  i n  new home and f a c t o r y  cons t ruc t ion .  

Tangible  Outcomes 

Tangible outcomes inc lude :  tes ts  completed, SEA loan ,  appearances 

a t  i nven to r  and trade shows, A l l  o the r  outcomes, Zinn th inks ,  r e s u l t e d  

from "my own resources ."  

I n t a n g i b l e  Outcome 

The i n t a n g i b l e  outcome i n  t h i s  case  i s  Zinn 's  n e g a t i v e  view of 

the func t ion ing  of government bureaucracy. 



30 2 

INTERVIEWER COMMENTS 

Zinn ' s  h o s t i l i t y  toward the federal gover~tmcnt - it's the old-  

fashioned l i b e r a l  Democratic brand, ~ i o t  newfangled conservat ism -- 

c e r t a i n l y  c o l o r s  h i s  view toward ER1 P. Some o f  hls criticisms however, 

have m e r i t .  E ighteen  months does seem a long tLnie f o r  the N R S  evalua- 

t i o n  process, even given the r e j e c t i o n  and de lays  at stages one and t w o .  

Technological  innovat ions  are i n n a t e l y  perishah1 p a r t i c u l a r 1  y i n  the 

hands of independent inqentors,  a fact  that o u g h ~  t o  be translated i n t o  

a more c e l e r i t o u s  handl-lng a t  NBS. 

Zinn' s exper ience  wi th  t h e  stage twa evakuatimn suggesrs tha t  the 

r o s e a t e  d e s c r i p t i o n  of NBS e v a l u a t o r s  shepherding t h e i r  inventors toward 

succcss  may i n  f a c t  be punctuatd by t h e  occas iona l  inconpetenl_ o r  

misanthrope among the c o n t r a c t  e v a l u n ~ o r s .  

for and use  of t h e  NBS endorsement shows t h a t  the agency 's  repatatLon 

c a r r i e s  great weight in t h e  inven t ing  C Q ~ I T L U ~ ~ ~ J T ,  b u t  Z inn ' s  op in ion  of 

NBS as a whole (as opposed t o  h J s  view of Howard Kobb i n  p a r t i c u l a r )  

d e t e r i o r a t e d  as a r e s u l t  of 111s Pxperience.  I f  t h a t  r e a c t i o n  &urns  up 

i n  a s i g n i f i c a n t  p ropor t ion  of the sample popula t ion ,  i t  may be that- 

NBS has a problem: a l i e n a t i n g  orue o f  i t s  c o n s t i t u e n c l e s .  

Certn-inly Zinn's eagerness  

Although Zinn m3ght n o t  agree, Jack Aellem thLnks, and I concur, 

t h a t  ERIP d i d  i n  f ac t  move S o l a R o l l  " m e  s t e p  c l o s e r , "  a l though i t  

seem that  Zinn might have succeeded (as he claims) k-ichout ERIF's 

help.  

as a t  least a p a r t i a l  success. Zinn h imse l f ,  l i k e  my o t h e r  twcr inventors, 

questions the wisdom o f  tha t  p o l i c y ,  argutng that if t h e  government 

wants genuinely to afd i n d i v i d u a l  i ~ ~ ~ n t t ~ s ,  "one s t ep"  simply isn'  t: enough. 

In t e r m s  of t h e  "one s t e p  closer" p o l i c y ,  t h e  %inn case counts  
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