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The Energy-Related
inventions Program:
An Overview and
Assessment

The Energy-Relsted Inventions
Program provides support to
independent inventors and srmali
businesses with promising energy-
reiated inventions for purposes of
moving these inventions closer fo
the marketplace.

Highlights of the Energy-Related Inventions Program

The Energy-Related Inventions Program
{ERIP) is a small program with a budget of
about $5 million per year, jointly
administered by the U.S. Departments of
Energy and Commerce. Since ERIP's
inception in 1875, the Department of Energy
has awarded grants totaling $12.8 million for
165 of 208 inventions recommended by the
National Bureau of Standards (NBS).

Of the 1685 inventions, 46 have been able
to acquire follow-on financing from a variety
of sources, accumidating a total of
$48,855,000. Further, 35 of the inventions
have reached the marketpiace, and their
cumulative sales to date total $I78 million.
An additional 10 inventions are now
starting into production. Jobs that have been
created directly by production related to the
inventions total 756; additional spin-off jobs
attributabie to the inventions include
component and material suppliers, jobbers,
franchisees, and distributors.

The combined investment and sales
figures yield a leverage ratio for ERIP funds

of 17.5:1. This leverage ratio compares
very favorably with the 10:1 ratic of the
National Science Foundation's Small
Business innovation Research program and
the Department of Commerce's Technology
Commercialization Centers.

The program was recently evaluated at
Qak Ridge National Laboratory, with the
following conclusions: ‘

1. The evaluation process at NBS has been
successful in identifying technically and
economically feasible inventions.

2. The success rate for the program is
about squivalent to the reported success
rates of private venture capital firms.

3. The program is supporting inventions at &
point in their development where they are
supported by neither the venture capitai
community nor industry.

4. The one-time DOE grants and the
associated ERIP support to inventors have
been successhul in readying inventors for
foliow-on financing from the private sector.




The Energy-Related inventions Program
(ERIP} is a federal program intended to
stimulate innovation in the energy field
by individuals and small companies. The
program was established by Section 14 of
the Federal Non-nuclear Energy Research
and Devslopment Act of 1974 (P.L.
93-577). The goal of the Act is to enlist
scientific and technological capabilities so
that the nation’s future energy needs can be
mefl. To accomplish this goal, Congress
directed that the President “establish and
vigorcusly conduct a comprehensive nationg!
program of basic and applied research and
development...”

The objective of ERIP is defined in the Act
as “... the evaluation of all promising
energy-related inventions... for the purpose
of obtaining direct grants from the
Administrator” [the Department of Energy
{DOE)}. The program is directed to give
“particular attention to the evaluation of alil
promising energy-related inventions,
particularly those submitted by individuals
and small companies...” The emphasis that
Congress intended individual inventors fo be

given is underscored in Section 7 of the Act,
which states that the program should
provide “incentives, including financial
awards, to individual inventors, such
incentives to be designed to encourage the
participation of a large number of such
inventors.”

The National Bureau of Standards was
directed fo evaluate the inventions and
advise DOE of ali those found to be
promising. It was anticipated that support for
the inventor couid come from any DOE
program office, but the primary source of
support has been grants administered by
DOE’'s ERIP office.

in practice, NBS evaluates all submitted
inventions and recommends to DOE those
inventions considered “promising”, based on
their feasibility and intrinsic technical merit.
DOE reviews all recommended inventions io
determine if federal assistance can be
provided, then negotiates the terms and
conditions of each project and administers
the support.

In the past, support has been primarily a
one-time-only cash grant and technical

The Energy-Related Inventions Program . ..

assistance. Now support is focused on
helping the inventor get private-sector
financial support, because of the limited
availability of public funds.

The important characteristics of the
program are:

& = target gudience limited o individual
inventors and small companies with energy-
related inventions;

® =z broad definition of “invention” that
permits consideration of innovations as well
as inventions;

@ sacceptance of technologies at any stage
in the research and development process
except “idea generation” and “full
commercialization”;

@ in-depth evaluation of the intrinsic
technical merit of inventions;

@ support in the form of an NBS evaluation
and financial help either by a small grant
used for a task designed to move the
invention closer to commercialization or
assistance in obtaining private-sector
financial support.









In response to the Congressional
mandate, a program was jointly sstablished
in the Energy Research and Development
Adrrinistration (now DOE} and the National
Bureau of Standards (NBS). Each agency
provides a unique service to the submitted
invantion. NBS evalustes alt submitted
inventions and recommends to DOE those
inventions considered relevant, feasible, and
having intrinsic technical merit. DOE reviews
all recommended inventions to determine ¥
federal assistance can be granted and
negoliates the terms and conditions of
support for sach invention,

National Bureau of Standards

The Office of Energy-Related inventions
{OERD) was established at NBS to conduct
the svaiuation of submitted inventions. During
the sight vears of operation the staff size
has fluctuated between 15 and 28, as of
May 1983, 19 persons are employed. Of
these, seven are svaluators, nine are
gyvaluation support personnsl, and three are
administrative. In addition, NBS maintaing an
active fist of 250-300 consultants, from both
government agencies and the private sector,
The consultants include university faculty
members.,

The annual budgst for NBS has ranged
between 315 miffion and $2.5 milton.

Provides support . ..

Approximately 45% of the budget is used
for evaluation, 35% for evaluation support
operations, and 20% for supplementary
activities. These inciude program
development and special efforts to improve
the guality of submissions. improvement
efforts currently include sponsorship of the
National Innovation Workshop series,
inventor Information Resource Centers, and
the formation of the Nationa! Congress of
inventor Organizations.

The NBS svaluation process begins with
the completion and submission of NBS Form
1018, accompanied by an invention
disclosure and supporting material. NBS
Form 1018 requasts data ragarding the
source of the invention and contains a
Memorandum of Understanding that sets
forth the conditions under which NBS will
accept an invention for evaluation, All
technically feasible energy-related inventions,
axcept those which are nuclear-related, are
forwarded for first-stage svaluation.

In the next step, OERI sither accepts the
evaluation request or does not. The decision
is based on whether sufficient information is
made available for evaluation and a
determination that the ides is not obviously
fallacious and is within program scope as
non-nuclear-energy-related. Al acceptable
inventions are forwarded for first-stage
avaluation.

The first-stage evaluation is a technical
screening of the invention’s merits based on
criteria of technical feasibility, energy
conservation, utilization, or production
potential and commercialization / utitization
potential, ' o '

The purpose in first-stage svaluation is to
identity promising inventions for thorough
analysis in second-stage svaluation. In
coming to a decision as o whether an
invention is “promising”, the CER! evaluator
makes use of an extensive consultant
network in addition to other information
sources. The rule is to obtain brief opiniong
from at least two consultants: these are
obtained sequentiaily and independently. As
each consultant opinion is recelved and
reviewed, the NBS staff evaluator
determines whether the invention should be
given another firgt-stage assessment,
rejected, or forwarded to an indepth or
second-stage evaluation,

i another assessment is needed, the
invention is sent tu a different consuitamt for
an independent first-stage review. Only the
NBS staff evaluator assigned to the project
has access to all review data. Most
inventions recelve two independent reviews
at this stage.

it an invention does not warrant further
raview, the key resasons for rejection are
identified by the NBS staff evailuator and



given {0 the inventor in a tetter signed by the
NBS program chief. NBS is willing to
reccnsider its position if the inventor can
provide sufficient additional information io
justify reconsideration.

i an invention appears 10 be promising, if
proceeds to the fourth process step,
second-siage evaluation. in the second-stage
svaluation, an invention is analyzed in depth
by & consulfant with expertise in the
appropriete technical fisld. This individusl is
asked to assess the technical and/or
commercial feasibility of the invention, as
well as its potential energy impact, and o
report these findings to NBS. Upon receiving
this analylic report, an NBS siaff evaluator
conducts the evaluation and decides
whether to recommend it to DOE. I the
merit of the invention is still in doubt, NBS
may elect to obtain another second-stage
consultant raview.

I the invention is reiected, the consultant
repart is sent to the inventor with a lefter
signed by the program chief, expiaining the
regsons for the rejection. As in the case of
a rejection after a first-stage evaluation, an
inventor may request reconsideration if he or
she provides agditional information upon
which {0 hase ancther evaluztion.

When an invention receives & positive
second-stage eveluation, a report is

developed which contains the material
provided by the inventor, all evaluation
resulis, and a case summary. The case
summary particuiarty addresses what nseds
ic be done next to validate the NBS findings
gnd/or to further develop oy commercialize
the invention. The report then is forwarded
with a letter of recommendation o DOE.

A statistical summary of the NBS
evaluation of inventions is given in Teble 1.

Tablie 1. KBS inventon evaluation statistics

Inventions submitted for disclosure review 19,000
Forwarced for first-stage evaluation 3,000
Forwercded for seconc-stage evalustion ~ 4,000

Recommended to DOE 225

Department of Energy

NBS forwards recommended inventions to
the Energy-Related Inventions Program in
DOE's Office of Consarvation and
Renewable Energy. DOE reviews zil
recommended inventions to determine if
federal assistance can be granted and
negotiates the terms and conditions of
support for each invention. During the first
yeer, the progrem operated with only one
peraor on the siafi. Over the years, the
staff hes expanded to the current level of

six peraons: four full-time and two pari-time.
The annual DOE budgst has ranged, over
the years, from $1 million {0 $3 mitiion.

Once an invention has been received at
DOE, it is assigned to an invention
ceordinator. The coordinator sends & leiter
{0 the inventor advising that the invention
has heen recommended for consideration for
federal support and cutlines potentiat forms
of support fhat are avaliatie. The ietter alsc
requests information from the inventor about:
& the necessary research and development
work stilf 1o be completed,

& the nature and extent of the principal
market{s) for the invention,

& the stage of deveiopment of & business
plan, and

& the anticipated role the inventor will play
in the development and commercialization of
the invention.

When the inventor's response is received,
a2 work statement is negotiated that cutlines
the supgport 10 be provided by DOE and the
corditions for that support. The form of
assistance is determined by information
provided by the inventor, the NBS evaluation
of the invention, a review by & proiect
manager in an appropriate DOE technical
program cffice, and the avaiiability of funds.

n the past, the primary form of support
ras been a “one-time-only” grant to the



inventor to perform the “next step” in the
research and development process, as
agreed upon in the work statement,
Typically, funding was for research in one of
the following areas: ~

@ foasibility and proof-of-concept studies,
laboratory-scale and bench-scale testing and
development,

& testing of products or processes at sarly
stages of davelopment,

® fosting of products or processes at lats
“stages of development,

# prototyps construction, or

& marketing studies, business planning
and/or production planning.

To dats, ERIP has issued 185 grants for a
total of $12.8 million. Grants have typically
ranged betwean 350,000 and $200,000,
with an avergge of $80,000 per invention,

in addition to the grant, EFIP has provided
assistance o the inventor by making
contacts with DOE program areas, fedaral
agencies, and other sources of support,
Also, publicity has been given i the
invention through DOE publications and by
sponsorship at technological expositions,

Since FY 1982, grants have ao longer
beaen the primary form of support for
inventions. Because federal funding is fimited
o those areas of research and development
where private-sector capital is not available,

DOE’s primary means of assistance for
inventions recommended by NBS is to help
the inventor obiain private-sector finansial
support. This is accomplished by providing:
& brokering services designed to obtain
financing, licensing, or other types of private
sector support; and
@ technical and business consultation.

A pilot brokering program was begun in

FY 1982 to identify the most appropriate
means of providing these services.

In instances where private-sector support
is not available, direct federal support will

depend on the availability of federal funds.

To supplement limited program funds, DOE
provides contacts with other federal
programs and seeks o identify potential
government markets for the invention.
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INVENTIONS PROGRAM PROCESS

NBS EVALUATION

Disclosure Review

" NBS reviews inventions to
determine acceptability for
application. (Must be non-
nuclear and not obviously
fallacious.}] ACCEPTABLE

INVENTIONS move to

Rejects

DOE EVALUATION

Assignment of invention to
DOE Coordinator

First-Stage Evaluation

Brief technical opinions are
obtained from experts outside
of NBS and reviewed by staff.
"BROMISING” INVENTIONS

move 1o

Rejects

Recommendation for support
to DOE’s
Energy-Related
tnventions Program

Reguest for a prefiminary
proposal describing support
being sought by inventor

Second-Stage Evaluation
in-depth analysis of invention,
final report. 1 first-stage
gvaluation is confirmed,
invention is forwarded to
DOE's Energy-Related Inven-
tions Program, Small-scale
Technology Branch

Rejects

BROKERING
ASSISTANCE OR
GRANT AWARD

Procurement
at DOE

Notification
of Assistance

Negotiation of work statement
based on inventor’s proposal,
funding availability, and
MBS evalustion of invention

-

Hejects




ESKIL L. KARLSON
Eskil %“’ arlson is a professional inventor
whf}g@ experience crosses several

disciplines. He has worked i fields as
widely dispara‘c&ag physics, cancer

research, and chemical processes, with

recent emf:}ha‘sz& on ways to make
processes continucus. He has oblained
maore than 100 g&&i‘eﬁ’i‘fi in several fields. He
has submitted app fications for pa‘fams for

{wo lnventions and is ﬁreparmg five o 8iX
: 'addi‘ii@ﬁa q;:&&icaimrs for: patenis
Karlson has a master's c:iags sein zoﬁisgy

and a D.8g. in pi’s;i'*wa. He also makes a ;
point of going back 10 school and taking

“courses whenever he encounters a new fzeidk
of research aad finds iha% he rzeeds more

information.
Karlson worked for ssver‘ai ysar&; for ‘fhsa

' ,Atam&c Energy Commission bu’a has followed
an emreﬁrenﬁgraai path far the past sevmtai ,

years. He has benefited fi naﬁczaﬂy from

several companies which be hﬁs f@f'?ﬂed

they are still extant and successful. He is

 notinterested in the continuous operax‘amai :

aspects of busingss. preferz’mg feB ctatiy oﬁ

 his creations. He has had continuing
‘connections with universities, amaong them
 Harvard and Yale. Al present, he teaches ,
and has a laboratory at Gannon University,

Karlgon has extensive experience in
obtaining government sugport for his

‘research,
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ndependent inventors and small businesses .

ERIP has a distinclive target sudience:
independent inventors and small businesses.
The definition of an independent inventor
is a broad one. The program has supported

a Ph.D. physicist at Princeton and &
carpenter from Massachusetis with only a
high school education; a professional
inventor with more than I00 patents and a
Kentucky coal miner with only one patent;
an academician on the faculty of Oregon
State University and an entreprensur who
has started six successful companies.
While seemingly diverse, these inveniors
usually share important common attributes.
Although their formal education is varied,
they often have considerable technical
experience in the area in which their
invention is applicable. With few exceptions,
most grentees have soma entrepreneurial

12

experience—an aftribute considered
essential by ERIP personnel. The majority of
the inventore are serious and creative
people with a strong interast in ensuring that
their inventions are uitimately
commercialized.

in some cases, the program directly
supports the inventor; in other cases,
support is given to a small husiness formed
by the inventor or {0 a licensee who has
acquired the right to commercialize an
invention.

The definition of a small business is
generally defined by the Small Business
Administration as any company with fewer
than 800 employees. As with inventors,
small businesses funded by ERIP are
characteristicaily diverse. Both moderately
large businesses (50 to 00 employees) and
very small businesses {1 to 10 employees}

have been supporied. The function of the
firms also differ: some firms are engaged in
research and development, some in
manufacturing. Moreover, supporied firms
span & wide variety of industries: from
mining 10 mitling to fabrication. While the
ERIP has supporied established firms which
have been pursuing commercial endeavors
for a number of years, support is often given
o recently established firms, 10 take
advarntage of market cpportunities provided
by the invention. Experience in receiving
government coniracts is likely 1o be the
exception rather than the rule.



dgets That Cut Your Heating Bills

8 %am%m

R v 1 3 + R
: Sﬁgg@ ?&&g \ : ~ﬁ : k ,' ": ' ] : N : The Inertial Storage Transmission, invented by Vincent
! i Y% ko ¢ Y Carman and marketed by Advanced Energy Systems of
; @Wﬁ ﬁﬁﬁk &gaz \ R : i Portiand, Oregon, uses a hydraulic system to store kinetic

Cum&sks Plavg in This fesus ; Ny ) ]
RIS e % ST R % : energy from a vehicle stowing down, for use when it speeds
) 3 up. The system improves the efficiency and reduces fusi
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How 1o Install
A Wood-Burning
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1 1t Works!
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M haei Zinnis one ot | gmu;a oi o

 individuals who have formed a Gampany,

E;O-Eﬁsfgy Systems, (o exp&oﬁ market

cppartumtzas for alternative snergy pradvcis,~

His company specializes in buckling off-the-
ahelt compomms into new combmatsons to
; r:reate new products. R

 Zinn can be more accurately desmb@d ag
an innovator then as an invenicr. He does
notb crogle new techaalogies bt rather
adapts existing fechnologies 10 new uses.
With considerable entrepreseurial skills, he
brings the new products info the
~marketplace,
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z“':m gretxmtm ‘f”‘)ﬁ’! a m?mm izsgh
achool where he learned phirbing, heating,

Cgnd giv Qﬁﬁff}i?ﬁ@a:iﬂg Following high schodd,

he acquired Yree vears of college iraining
and held & vanety of industrial aad
coniracions iobs, lear ning systems design
slong the way, He scquired additional
knowastdge on various otfer jobs: While
running & DUE funded project that converted
chicken manurs 1o methane, he got the ides
for a soler collector, called SolaRoll.

Zinn held no patents prior to his vention
although he made improvements on the
squipment used for the methane gas project.
He has since soguited or applied for sight
patents for various aspects of Solafioll.

Although he previously warked on a DOE-

funded project, he did 50 as an &B"ﬁ?ziﬁ}‘ﬁﬁ:
and had never befom &oagﬁi funding. oF
assistance fram a gﬁv@fﬁmﬁm agemy ‘

ﬁﬁi&ﬁ@&&
Soiaﬁczii L:ses ethyiﬁne pmpy ene zisene

ﬁmammer (EPDM} synthetic rubber as the

principal camponeni of o flat-plate solar
collector for use in residestial and mdustrsai

“heating, both qaiar and radiant. Solaﬁaii 3
- ynigueniess stems fr@m the fact that it is
effective, cheap, durable, and homeowners ,

can install it themselves. The
EPDM rubber can be extruded info lengths

as io&g as 50 feet, making it possible to

construct very large collsctor plates wstﬁou%
mnnec%mg expensive plumbing ihat is
subject fo leak development due to weather
siresses. EPDM had, as Zinn knew, mumj
widesoread industrial applicetions at
temperajures through 400°F. Based on
siperience from previons 1658, he concluded

%}M had ideal oh eracﬁére@im ‘0;'

%& coflectors,
Finn assembled m@ mmaaaa g;m%mvw of
Mg invention i his garage with the help of
some Tiends In two years fnn and his
f: e s&*‘* ‘using thall own resouross,
saeed 1 He point wwse im; g
snttaciured and sold severs gumia%gpw
This was befare Zion applied 1o Rl

Zinm had enconntsred 6o ‘;Bgﬁifif ant
technical problems prior 1o submitting his
invention, His protiens were, in his words,

t

“capiial and credibiity”. His capital needs
- gid not relate to technical or manutacturing

problemd but to the problem of finanding
suientific festing that would atiract attention
1o the investion and ﬁm promoting the
g}rﬁdm‘s‘ and buliding & marketing network,

- SolaRoll worked, but Zinn had no way 1o

tisfferenﬂafa i convincingly fmm the food of
similar srsiar ms;emzoﬂe appearmg on %h@

, markei

Sx}iaﬁnsﬁ was frs the imtad production and

 marketing @iaqe when Zing.
‘subritted it to EF?QP He was gwarded &

grant of B4 0 000 to test the performance of
SolaRott ina vaﬂet‘y of app&ca’tms Since

- the ERIP support, Zinn's COmpany,; Bi\‘}-
; t:nﬁrgy Bystoms, has:

@ achisved ‘m&um& m&nﬁfac:turmg aﬁd sales
~ {over $4 million in 198 1) through 400
- distributors and dealers In the U.S. and fram

licensees in five fe:zt‘mgn Gauntries;

@ luimed g ,pmf;& for thres congecutive
vears,

@ iasued a publi ;ﬁf aicmk offaring of §2.5
maiimn

& chm@e@ $he aﬁrmrm@ name 1o



SolaRoll is a continuously axtruded, synthetic rubber tubular
mat which can be used in a variety of commerciaf and
residential applications. SolaRo¥ can be used to construct
very large solar coflector piates without connecting extensive
and expensive plumbing. It is effective, cheap, and durable;
homeowners can install it themseives.
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With promising energy-related inventions .

Not gif inventors and small businesses are
eligible for the program. To be eligible, one
must have an invention which is hoth
promising and energy-relgled. An energy-
refated invention is defined as any non-
nuciear technology which will result in
generating or saving energy. Technologies
can be at any stage of development
between initial conceptualization and full
commercialization. Incremental as well as
quantum-leap advances in a fechnical field
are considered; newness in a patent sense
is not required.

A “promising” invention must have
technical soundness or infrinsic technical
merit, as well as commercial feasibility and
the potential for significant impact in the
energy area. The defipition of “invention” is
broad and is linked to the concepts of
energy savings and increasing energy
supplies. An idea may be quite familiar and
may have originated with others, but if it
represents a new potential for saving or
producing energy in its present application, it
is defined by ERIP as an invention. Aiso, old
ideas which may now be feasible because
of changes in market or technological
conditions fall under ERIP’s definition of
invention. As a consequence, the program
funds both inventions and innovations.

The original intent of the program was
that recommended technologies wouid
receive support from program offices

i6

already established in DOE. For this reason,
no direct source of funding for inventions
from the program was available to ERIP until
several years after the program began.

Further, experience has demonstraied
that many of the inventions recommended by
NBS do not fit into DOE’s defined program
areas. Because there is no estsblished
program area, the technology does not
represent an accepled research direction for
the program office, or the technology is not
at a stage of readiness to qualify for that
program’'s support. Or a program may not
have a source of discretionary funds o
support a particular invention, however
interesting. For these reasons, DOE
program offices have shown active interest
in only five of the inventions recommended
by NBS. Thus, ERIP is providing support for
worthy technologies which might otherwise
be overlocked.

To date, a wide variety of technologies
have been funded (see box). They are
energy-related in diverse ways: some
repraesent new products or processes that
are more energy-efficient than those
presently available; some are designed to
enhance existing conventional supplies;
others tap alternative sources. Examples of
energy-conserving technologies inciude high-
efficiency products such as hot-water
heaters, furnaces, and internal combustion
engines; thermally efficient construction

materials; and waste heat utilization
techniques for residential, commercial and
indusirial applications.

Technologies that enhance energy
production address problems related fo
exploration, extraction, and transportation of
conventional energy sources, as well as the
recovery and utilization of previously
unsconomic energy supplies. inventions
designed to develop siternative ensrgy
sources have spanned the range of availsble
renewable resources, from solar to
geothermal to biomass.

All the technologies supported by the
program are expected ultimately to have
significant energy impact. “Significance” is a
relative term, depending on such factors as
size of market, number of alternative
applications, and the adoption and use of
the technology.

For most of the technologies that have
been supported o date, it is till too early to
judge individual or cumulative contributions.
However, a recent study by MIT
investigating the energy savings potentials of
five funded inventions supports the
contention that these inventions would have
a considerable impact on energy use. The
study found potential energy savings io
range from 0.03% to 0.80% of total U.S.
energy consumption. Such figures reflect
only the market potential, however, and not
actual penetration.
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Conservation

Products

® ELDON DIRECT-FIRED GAS HEATING
SYSTEM (Harry Wood, inventor)—a direct-
contact, gas-fired hot-water heater.

@ THERMAL SHADE (Thomas Hopper,
inventor)—a multilayer window shade, with
reflective surfaces, which can be fitted to
conventional windows to reduce heat loss.
® SUPER U-SNAP STRAPS {James
Kessler, inventor)—an insulation system for
prefabricated industrial and commercial
buildings.

® IONIC FUEL CONTROL SYSTEM (Enoch
Durbin, inventor}-—a system for controlling
the air-to-fuel ratio of internal combustion
engines,

® HYDROGOIL WASTE HEAT UTILIZATION
{Robert Jones, inventor)—a system for
recovering waste heat from the exhaust
gases of gas-fired or electric grills used in
restaurants.

Processes
® CHILLCAST (James L. Chill, inventor)—a

completely enclosed, continuous casting
process for non-ferrous metals that reduces
worker exposures to lead fumes.

® MAHALLA PROCESS (Shalom Mahalia,
inventor)—a hydrometallurgical process for
extracting high-purity metallic copper from
chloride solutions without direct energy
input.

@® FLASH POLYMERIZATION (Richard
Panico, inventor)—a process using pulsed
xenon-arc discharge lamps for polymerizing
thermosetting resins.

Supply Enhancement

Conventional Sources

@ MAGNETGC-ELECTRIC EXPLORATION
METHOD (Sylvain Pirson, inventor}—a
method of exploring for gas and oil deposits
by plotting the intensity and polarities of
local perturbations in the earth’s magnetic
field.

@ COKE DESULFURIZATION PROCESS
{Douglas MacGregor, inventor)}—a process
which removes organic sulfur from high-
sulfur coal by introducing sulfur during the
toking process.

® HASPERT MINING SYSTEM (John

Haspert, inventor)—a piece of mining
equipment that can drill a large, rectangular
hole on a sloped heading with the lowest
specific energy requirement of any similar
device.

® TUBULAR PNEUMATIC CONVEYOR
PIPELINE (Lemuel Ply, inventor)—a
pneumatic tubular conveyor pipeline for
transporting dry, granular materials, such as
coal, over long distances.

Alternative Sources
® WOOD GAS REACTOR (Robert Caughey,

inventor)-—a device to produce fuel gas
from wood,

©® AERODYNAMIC LIFT TRANSLATOR
(Dan Schneider, inventor)—a wind-activated
power-generating system providing large
powser outputs in regions where the direction
of prevailing winds does not vary
appreciably.

® SOLAR SPAN PRISM TRAP (John
Mattson, inventor)—a lightweight, all plastic,
solar collector using “black” liquid both as
an absorber and energy transfer fluid.
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Chiflcast, invented by James Chilf and marketed by Chificast,
inc., of Marion. Ohio, is a process for continuously cashing
- non-ferrous metals in the form of & sirip of any width enc
?@ @ h ﬁ @ § @g § @ ﬁ thickness. The process eliminafes machining to achiave form,
conserving 60% of the metal normally fost through
convantional methods. Cold working of the metal improves
the structural strength, white complote enclosure of the
process makes it the oply one avalisbis fo meet Occupational

The Mahalie Pr(ocess, :‘nver;ted b:‘f §haiom Mah&ﬁf‘;,s ? Safety and Health Administration standards for worker's
hygrometeliurgical method for rafining copper that efiminstes ox v6 to load ermiasions.

the elsctrofining step. The process is capabie of exiracting
high purity copper from chioride solutions without divect
energy inpist.

The Wooiworth Preheaier, invented by IHarrison Woolworth

§ and marketed by International Preheater of Seatftle,

Cures, Copper from Concentrates Washington, provides & means of extracting weste hegt from:
kot ingots for preheating scrap steel prior to placing it in an

Mydroemeialiurgical Extraction of

¥ electric-arc furnece. This method saves 20% or more of the
anergy used in conventional processes.
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CONTINUOUS CAST METHOD {1)

. ~ : NET
Y ] \ ;
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CONTINUOUS CAST METHOD (2)
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- EMBOSS GROOVES
COILER RECOILER  anD sLOTS-FORM TO s1ZE

ANNEALING
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The Wood Gas Reactor, invented by Robert Caughey and
marketed by Forest Fuels, inc. of Manchester, New
Hampshire, is a staged combusiion system producing a fuef
gas from wood suitable for use in existing gas- or oitfired
combustion equipment. It is a practical ant economic system
for repiacing Bisting indusirial boiisr installations.

Induced draft fan {on stack)

Wood Gasifier

Safety flare stack

Fuei conveyor

| Hot gas
nozzle

Fuel chute

Ash
discharge

The Submersible Wastewater Respitometer invented by
Robert Arthur provides a continuous aiftomatic indication of
bioactvity and oxygen consumption requirements in a
wastewater plant system. The invention controls the
efectrically powsred compressors or aerators to fluciuats
with oxygen demand, and energy i3 saved,
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Haat sfficiently with .

THE HEAT EXTRACTOR® System

REDUCE YOUR ANNUAL HEATING BILLS BY 30%* 10 34 %**

BY REDUCING THE AMOUNT OF HEAT WASTED UP YOUR CHIMNEY,

THE HEAT EXTRACTOR CAN UPDATE YOUR PRESENT GAS OR OiL FORCED
AR CENTRAL FURNACE INTO A SIZEABLE FUEL SAVER

YOUR ANNUAL HEATING BILL
IF YOUR LAST ANNUAL BILL WAS $1000
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‘or purposes of
closer to th

ioving these inventic
arketplace.

The overall goal of the program is to
stimuylate innovation in the energy field. The
ERK® has established a near-term objective
of assisting inventions in moving “one step”
closer io the marketpiace. The nexi siep in
the development of the invention is
regotiated between the program and the
inventor, described in a mutually agreed
upon staternent of work. This statement of
work then becomes the condition for the
ERIP support. The grograrm has been
sycoessful in moving many grantees o the
next step. In a recent evaluation of ERIP
conducted by Qak Ridge National
Labhoratory, only 2 of the 30 cases studied
had been unable 1o complete the prescribed
work statement.

Successful completion of the work
staternent should enable inventors to do one
or more of the following:

& compste effectively in obiaining other
grants or contracts that permit further
deveinpment of the invention;

& assemble, with some confidence of
SUCCESSs, a business enterprise in which the
inventor is a major participant in producing
and marketing the invention; or

B negotiate mutually beneficial
arrangements with an existing company tc
develop the invention for commercialization.

24

ERIP has awarded grants tolalling $12.8
million for 165 of the 208 recommended by
NBS. Forty-six of the inventions have been
able to acquire follow-on financing or
support. Such support comes from & number
of sources in the public and private sectors
and includes money raised through public
offerings, contracts or grants, bank icans,
orivate sector investors such as veniure
capiialists, and invention ilicensaess. The 48
inventions supported by the program (o date
have received the amounts of additional
support shown in Table 2.

Tabie 2. Additional suppor! received by ERiP-supporied inveniions

Tota!

[Financial sources Number of inventions financing

receivec
Bank ‘oans and veniure capital 22 $27,045,000
Public offerings 3 7.500,00C
Government (non-tadera:} 2 6,200,000
SBA guaranieed &nd direct loans g 2,850,000
Self-financed or other 8 4,870,000
DOE programs other than ERIP 4 1,040,CC0
EPA 1 25C,00C
TOTAL 46 $45,865,000

Of the 165 inventions supported by the
program, a total of 35 have been able to
enter the markeiplace, with cumulative sales
tn date totaling over $180,000,000. More
than half of these sales were generated by
only two grantess who received $235,000 in
granis from ERIP.

The combined follow-on mvestment and
sales figures result in a leverage ratic of
17.5:1. This leverage ratic compares very
favorably with the 10:1 ratic of the Nahonal
Science Foundation’s Small Business
Innovative Research Program and the
Department of Commerce’s Technoiogy
Comrercigiization Centers.

Commerciaization of the 35 nventions
has resulted in the creation of 756 direct
jobz. Other jobs aftributable 1 the inventions
include component and material suppiiers,
ichbers, franchisees, subcontractors and
distribetors, aithough the total number of
these additionat johs is unichown. The 758
jobs amount t¢ one job for every $17,000 of
fedara! funds expended for ERIP grants. The
number of johs resulting from ERIP support
can he sxpecied ¢ increase as more
inventions reach the markeiplace and as
individual companies grow.

The degree ¢f market activity for these
inventicns s surprising beczuse the program
is relatively voung, The fime ususlly required
for most technologies to complete the
innovation process may range from 5 to 36
vears. The ERIP program has only been in
existence since 1975, so it is siill too early
for many cf the supported invenitions to have
achieved iheir full potential in terms of
irpect on business activity and/or the
energy field.



All of the inventions are expected to have
an impact on the energy field once they
reach the marketplace. These impacts will
result either from more efficient use of
energy or the enhancement of energy
supplies. Determining the actual level of
impact is difficult. Calculations of energy
savings require information on prior energy-
use patterns and congumption levels after
adoption of the new technique or equipment.
A similar approach is necessary for
assessing the impact of inventions that
enhance energy supply. In the case of an
improved mining technique, for example, an
estimate of energy benefits requires an
understanding of the cost of developing the
supply under existing technology and how
that cost shifts with. the use of the invention.
Frequently this information is unavailable or
prohibitively expensive to develop.

Of the 35 inventions which have reached
the marketplace, 25 provide direct energy
savings benefits. Of these inventions, 11
provided reasonable estimates of energy
savings benefits. These 11 inventions alone
provided about 3.16 trillion Btu per year.
This translates into the equivalent of about
545,000 barrels of oil, worth more than $15
mittion dollars at current prices.

Energy-saving inventions include:
® The Woolworth Preheater, marketed by

international Preheater Company, which

utifizes waste heat from hot billets to

preheat scrap metal. Installed at the
Knoxvilie Iron Gompany, Knoxville,
Tennessee, the preheater increased
production while reducing electrical
requirements for meltdown by 44 kWh
per ton. This reduced requirement
produced a 12-million-kWh energy
savings over a 12-month period, equal to
120 biilion Btu or 20,000 barrels of oil.
Harry Wood invented a high-efficiency
industrial and commercial water heater. A
direct-contact, gas-fired device, it can
extract the latent heat of water vapor
during combustion. Licensed to Kemco
Corporation of Milwaukee, 67 units have
been sold and are currently operating. it
is estimated that these water heaters
have saved a total of about 430 billion
Btu or 74,000 barrels of oil.
Solaroll, invented by Michael Zinn, uses a
synthetic rubber, EPDM, to develop a
variety of solar and radiant heating
systems for residential and industrial
uses. Zinn's corporation, BESICORP,
has sold over six million square teet of
Solaroft. it is estimated that these
installations have saved 1.17 trillion Btuy,
or over 200,000 barrels of oil.
Enhancement of energy supplies can
take a variety of forms:
The use of alternative fuel sources such
as the wood gasifier developed by Forest
Fuels, Inc. is one example. The Wood

Gas Reactor is a practical and economic
gasification system available to replace
high-cost oil and gas in industrial and
commercial applications. Forest Fuels
has sold 12 systems, each producing
between 4 and 17 million Btu per hour.

@ Capturing a previously unusable source of

energy is another means of enhancing

fuel supply. The Schneider Engine,

invented by Dan Schneider, is an
example. Operating on the principle of
aerodynamic lift rather than the more
conventional rotary propulsion, this engine
is able to generate hydroelectric power
under low fiow conditions incapable of
driving standard turbines. This engine has
the added advantages of lower initial cost
and lower maintenance cost. The six
gystems currently in opsration are

capable of generating an average of 6.5

million kWh per year or 65 billion Btu per

year.

The estimates for both energy saving and
supply enhancement are likely to grow as
more inventions reach the marketplace and
as sales grow for those inventions that are
already commercialized.

While the primary focus of ERIP support
has been toward inventions with potential for
an impact on the energy field, in a number of
cases the support has contributed to
unanticipated developments that have
consequences beyond the energy fieid.
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Unanticipated developrents include
improvements in environmental health and
safety and alternative applications or spin-
offs of the technology that are also
promising.

improvements (o environmental
heaith and safety include:

& development of a mine bratlice that is not
only portable but is also capable of
improving ventilation and carrying an alarm
sengor for roof and floor movement in the
mine shaft.

& development of a continuous casting
process for nonderrous metals, the only
process available that meets the
Occupational Health and Safety
Administration’s standards for workers’
exposure to lead fume emissions.

Spin-offs include:

@ transfer of technology deveioped by DMC
Technology for oil well drill bifs to the
production and manufacturing of saw-blade

The Schneicer Engine, invenied by Den Schneider, generates
hydroslectric power based on aerodynemic jifi rather than
conventionel rotery propufsion, giving it the ability to operate
under jow flow conditions incapable of driving stenderd
turtines.
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and diamond-core bits, as well as utilization
of the technology for basic research in
ballistics and high energy lasers (HELs);

® marketing of a fireproof, moldable
insulation that is a component of the building
technology developed by ISTECH,; '
® development and pilot plant demonstration
of an alternative coke desulfurization
process by Diamond West Corp., after the
original process was proven infeasible
through experimentation using ERIP funds;

@ adapting a wind-powered engine
developed by the Schneider Engine
Company for use in a 0.5-MW, low-head
hydro pilot plant in Turlock, California;

@ applying the process for continuocus-vapor
deposition of silicon carbide to the optics
field, particularly in the productmn of laser
mirrors; and

@ adapting an ion-drift, air-mass flow sensor
meter for use by the Department of Defense
with the Short Take-off and Landing (STOL)
aircraft and M-1 tank.

Evaluation of the Energy-Related Inventions Program

A recent evaluation of ERIP conducted by
Oak Ridge National Laboratory reviewed 30
grantees and their technologies in depth and
came to the following conclusion:

There is sufficient evidence at this early
date fo state that the program is meeting its
goals and objectives. Not only did the pro-
Jjects move one step as defined by the work
statement, but nearly 50% of them obtained
additional support and a surprising number
(five) of the grantees have been commerciak
ized.

After reviewing the five cases in which full
production was achieved, the evaluation fur-
ther concluded: , ,

ERIP is supporting inventions in the inno-
vation process at a point where they are

supported neither by the venture capital
community nor by industry. The government
provides the bridging capital necessary for
the owner of a technology to develop or
acquire the expertise and the documentation
or other materials for getting the major capt
tal needed to establish a solidly based ven-
ture. EFIP is actually funct:omng as a specral
investor.

The evaluation further notes that by fund
ing technologies close to commercialization
as well as long-term, high-risk technologies,
the government is not only helping to stimu-
late innovation in the future, but also, like
any good investor, is funding projects that
are likely to succeed.
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