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inventions Program: 
A 
Assessment 

The Energy-Related Inventions Program 
(ERIP) is a small program with a budget of 
about !65 million per year, jointly 
administered by the U.S. Departments of 
Energy and Commerce. Since ERIP's 
inception in 1975, the Department of Energy 
has awarded grants totaling $12.8 million for 
185 of 208 inventions recommended by the 
National Bureau of Standards (NBS). 

Of the 165 inventions, 418 have ~CSR able 
to acquire follow-on financing from B variety 
of sources, ~ ~ ~ ~ m ~ ~ a t ~ n g  a total of 

Further, 35 of the ~ n ~ e ~ t ~ ~ n $  

cumulative sales to data total 
An a d $ i t i ~ n ~ ~  18 inventions ar 
~ ~ a ~ ~ n ~  into ~ r ~ ~ ~ t ~ ~ n .  Jobs 
created directly by p r ~ ~ t ~  related 8.0 th 
inventions total 758; additional spin-off jobs 
 ab^% to the j ~ ~ e n t i ~ # s  includ 
~ ~ r n ~ ~ ~ ~  and ~ a t ~ r ~ ~ ~  ~~~~~~~~, 

s, and ~ is t r~~utor$ .  
The  bine^ i ~ ~ e ~ ~ ~ ~ ~  88 

IP funds 

of 17.5: 1. This leverage ratio compares 
very favorably with the 10: 1 ratio of the 
National Science Foundation's SmaW 

iness Innovation Research program and 
Department of Commerce's Technology 

~ m ~ e r c i ~ ~ i ~ ~ t ~ ~  Centers. 
The program was rercently evaluat 

National Laboratory, with 
f o ~ i o w i ~  ~ l u ~ ~ ~ ~ ~ :  
I .  The e ~ a l u ~ t ~  process at NBS has 
successful in ~ ~ e n t ~ ~ ~ ~  ~ ~ h n ~ ~ i ~ y  and 
e c ~ ~ ~ ~ ~ c a ~ ~  feasible inventions. 
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NBS EVALUATlQN 

Disclosure Review 

NBS reviews inventions to 
determine acceptability for 
application. (Must be non- 
nuclear and not obviously 

fallacious.) ACCEPTABLE 
l N V E N T l O N S  move t o  

First-Stage Evaluation 

Brief technicat opinions are 
obtained ftom experls outside 
of NB5 and reviewed by staff.  
”PROM IS I N G ” I N S  E NTI ONS 

mcve to 

S 

In-depth analysis of invention, 
final report, l f  first-stage 

DOE EVALUATION 

Assignment of invention to 
DOE Coordinator 

Recommendation for support 
to DOE’S 

Energy-Related 
Inventions Program 

evaluation is confirmed, 
rnvention i s  forwarded to 

DQE’s Energy-Related h e n -  

Rejects 

Request for a preliminary 
proposal describing support 

being sought by inventor 

Negotiation of work statement 

BROKERING 
ASSISTANCE OR 
GRANT AWARD 

Procurement 
at DOE 

Notification 
of Assistance 

based on invenror’s proposal, 
funding avatiability, and 

MBS’ evaiuatiar, of inventinn I 
R9jeci.s 









The lnerfiel Storage Transmission, invented by Vincent 
Carman and marketed by Advanced Energy Systems of 
P ~ r f h W ,  Oregon, uses 0 hydleuk system io store kinetic 
energy from B vehic(e &wfng down, for use when it speeds 
up The system m o v e s  the efficrency and reduces fuel 
consumption in autamobiles. 
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Products 

SYSTEM (Harry Wood, inventorpa direct- 
contact, gas-fired hot-water heater. 
e THERMAL SHADE wl 
inventor1-a muhilayer window shade, with 
reflective surfaces, which can 6x1 fitted to 
conventional windows to reduce heat loss. 
@ SUPER U-SNAP STRAPS (James 
Kesslw, inventor)-an insulation system for 
prefabricated industrial and commercial 
buildings. 

0 IONIC FUEL CONTROL SYSTEM (Enoch 
Durbh, inventor)---a system for controlling 
the air-to-foel ratio of internal combustion 
engines, 
9 HYDROCOlL WASTE HEAT UTILIZATION 
(Robert Jones, inventor)-a system for 
recovering waste heat from the exhaLIst 
gases of gas-fired oT wtrlc witis used in 
restaurants, 

Precesses 
4B CHJILLCAST (James L. Chill, kwentor)---a 

9 ELDON DIRECT-FIRED GAS HEATING 
completely enclosed, continuous casting 
process for non-ferrous metais that reduces 
worker exposurm to lead fumes. 
e MAHALLA PROCESS (shah Mahatla, 
inventor)-a hydrometallurgical pr~cess for 
extracting h i p u r i t y  metallic copper from 
chloride sdutions without direct energy 
input. 
e RASH POLYMERIZATION (Richard 
Panico, inventor)-a process using pulsed 
xenon-arc discharge lamps for polymerizing 
thermosetting resins, 

t 

Conventlomi Smrces 
e MAGNETOELECTRIC EXPLORATION 
METHOD [Sylvain Pirm, 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 D ~ ~ ~ ~ ~ U ~ I ~ A T I ~ N  PRBeES 
fDouglas MacGregor, inventor)--a process 
which removes organic su#fur from hih-  
sulfur cod by introducing sulfur during the 
coking process, 
@ HASPERT M~~~~~ SYSTEM (John 

Haspert, inventor)-a piece of mining 
equipment that can drill a large, rectangular 
hote on a sloped heading with the lowest 
specific energy requirement of any h i l a r  
device. 
@ TUBULAR PNEUMATIC CONVEYOF? 
PIPELINE (Lemuel Ptyl inventor)-a 
pneumatic tubular conveyor pipeline for 
transporting dry, granular mateiiak, such as 
coal, over km~ distances. 

Altermfve Sources 
9 WOOD GAS REACTOR ( R a r t  Cwhey,  

inventor)---a device to produce fuel gas 
from wood. 
0 AERODYNAM LIFT TRANSLATOR 
@an Schneider, inventor)-a wind-activated 
power-gjenerating system providing large 
power outputs in regions where the direction 
of prevailing winds does not vary 
appreciably. 
6 SOLAR SPAN PRtSM TRAP (John 
Mattson, inventor)---a lightweight, ell plastic, 
solar collector using ‘Wck” i i  both as 
an abswber and energy transfer fluid, 
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CONTINUOUS CAST METHOD (1)  

NET 
YIELD 

CONTINUOUS CAST METHOD (2) 

EMBOSS GROOVES 
H E C o l L E R  AND SLOTS-FORM TO SIZE COILER 

The Wood Gas Reacfor, hvm,nted by Robert Caugby and 
marketed by Forest Fuels, lnc. of Mmhester, New 
Hampshire, is a staged combustion system p~&cfng B fuel 
gas from wood suitah for use rn existing gcms or d c f i r a d  
combusfian equipment. If b a practical and ~ G ~ O R ) I C  system 
fw replncing existmg m&krslrial W e r  instalirons. 

Induced draft fan ion stack) W 













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 actuaf tevel of 
impact is difficult. Calculations of energy 
savings require information on prior energy- 
use patterns and consumption 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 
un~er~tandin~ 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 unavailabie or 
prohibitively expensive to develop. 

Of the 35 inventions which have reached 
the marketplace, 25 provide direct energy 
savings benefits. Of these inventions, 1 1 
provided reasonable estimates of energy 
savings benefits. These 11 inventions abne 
provided about 3,16 frilliofi Btu per year, 
This translates into the equivalent of about 
545,000 barrels of oil, worth more then 
million dollars at current prices. 

c) The ~ ~ w ~ r t h  Pr 
E n e r ~ ~ - ~ a y ~ ~ ~  inventions ~~~~e~ 

~ ~ t ~ ~ ~ t ~ o ~ ~ l  ~ r e ~ a t e r  ~ ~ ~ p a n y ~  which 
~t~~~~~~ wasbe heat from kat t3illets ta 

preheat scrap metal, Installed at the 
Knoxville lron Company, Knoxville, 
Tennessee, the preheater increased 
production while reducing electrical 
requirements for meltdown by 44 kWh 
per ton. This reduced requirement 
produced a 1FmiiIion-kWh energy 
savings over a 12-month period, equal to 
120 billion 8tu or 20,OOO barrels of oil. 
Harry Wood invented a high-efficiency 
industrial and comrwcial water heater. A 
directantact, gas-fired device, it can 
extract the latent heat of water vapor 
during combustion. Licensed to Kemco 
Corporatiin 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. 

0 Solaroll, invented by Michael Zinn, uses a 
synthetic rubber, EPDM, to develop a 
variety of solar and radiant heating 
systems for residential and industrial 
we$. Zinn’s corporation, BESICORP, 
has sold over six miffion square feet of 
SolaroH. It is estimated that these 
installations have saved 1.17 tritlm Btu, 
or over 200,000 barrds of oil, 

Enhancement of energy supplies can 
take a variety of forms: 
The use of alternative fuel sources suck 
as the wood gasifier &vel 
Fuels, inc. is one ~ x ~ ~ p l @ ,  

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

a Capturing a previously unusabie source of 
energy is another means of enhancing 
fuel supply. The Schneider Engine, 
invented by Dan Schneid8r, 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 flow conditions incapable of 
driving standard turbines. This engine has 
the added advantages of lower initial cost 
and bwer maintenance cost. The six 
systems currently in operation 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 8s 
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 ~o~ t r~bu ted  to 
~nanticip~ted ~~~e iopmen ts  that have 
~ n ~ ~ ~ u e ~ ~ e s  beyond the energy field. 
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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); 
0 marketing of a fireproof, moldable 
insulation that is a component of the building 
technology developed by ISTECH; 
0 development and pilot plant demonstration 
of an atternative coke desulfurization 
process by Diamond West Corp., after the 
original process was proven infeasibie 
through experimentation using ERtP funds; 
0 adapting a wind-powered engine 
developed by the Schneider Engine 
Company for use in a 0.5-MWl low-head 
hydro pilot plant in Turkrck, California; 

applying the process for continuous-vapor 
deposition of sikon cartride to the optics 
fidd, particularly in the production of laser 
mirrors; and 

adapting an iondrift, air-mass flow sensor 
meter for use by the Department of Defense 
with the shwt Take-off and Landing (STOL) 
aircraft and hn-1 tank. 

A recent evaluation of ERlP 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 to state that the program is meeting its 
goals and objectives. Not on& did the pro 
jects move one step as defined by the work 
statement, bot nearly 5Q% ob them obtained 
additional support and a surprising number 
(five) of the grantees have been commerciak 
ked. 

After reviewing the five cases in which fu# 
production was achieved, the evahzatbn fw- 
the/ comiuded: 

ERIP is supporting inventkms in the hno- 
vation process at a point where they ar8 

supported neither by the venture capital 
community nor by industry. The government 
provides the bridging capital necessary for 
the owner of a technofogy to develop or 
acquire the expertise and fhe documentation 
or other materials for getting the major capi 
tal needed to establish a solidy based ven 
ture. ERP is actually functioning as a speciat 
investor. 

The evaluation further notes that by # 
ing technologies close to commercialiration 
as well as lon@erm, highrisk technologies, 
the government is not only helpins to sthw 
late innovation in the future, but also, like 
any good investor, is funding prqkwts that 
are likely to succeed. 
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