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o May add little to the existing incentive to commercialize

products.

o A potentially costly precedent for awarding prizes in

other fields (e.g., biotechnology).

D. ESTABLISHMENT OF AN INDUSTRY AND SCIENTIFIC ADVISORY

COMMITTEE

Establish an informal industry and scientific advisory

committee which broadly represents the pioneering firms and

industry consortia affected by superconductivity advances. This

group will report on the outlook for high-temperature

superconductor applications and suggest government pOlicy

directions. The group may also be able to assist in monitoring

foreign developments in the field and report any problems of

access to foreign R&D.

PRO

Allows the industry concerns to be quickly conveyed to the

government.

Could appear as part of an Administration package.

CON

Provide a method of lobbying for special favor.
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Superconductivity
NBS Submission to OPTI

May 4, 1987

.,

1. High transition temperature superconductors have the
potential to revolutionize a wide range of electrical and
electronic products. Several developments must be achieved
before that potential can be realized, particularly the
improvement in the current carrying capacity ("critical
current") of these materials. Until it is known whether
this is possible, we will call these high critical
temperature superconductors a potential emerging technology.

Two major problems have to be overcome before the full
potential of superconductors can be realized:

(a) Substantial increase of the critical current density
(b) Learn how to fabricate in films, strips, wires, etc.,

while retaining the superconducting characteristics of
the bulk material .

Basic data on materials properties and new measurement
techniques are needed:

Phase diagrams, crystal structure, electronic
structure, copper and oxygen conduction electronics,
phonon spectra, etc.

Processing parameters, such as constitUent quantities,
temperatures, temperature change rates, surface
effects, substrate effects, environmental effects (e.g.
humidity), etc.

Electrical properties and fundamental studies including
interface physics, tunneling characteristics, magnetic
field properties, current properties, stress
properties, and pUlse and ac effects.

NBS scientists are currently addressing many of these areas.

2. The ultimate commercialization of superconductivity will
depend on our understanding of the chemistry, processing,
microstructure, and electrical properties of superconducting
materials. If our research and technology development is
successful, then numerous potential applications come to
mind: .

o

o

High-Field Magnets - for research, fusion, high-energy
physics, etc.

Power Transmission Lines - for elimination of I2R losses
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o Motors - for large industrial applications and ship
propulsion (allows more flexibility in ship design)

o Generators - for power stations ~nd airborne
applications ~.

o Energy Storage Systems - for peak load balancing in
power systems and research applications

o High-Q Resonators - for particle,accelerators

o Magnetic Shields - for magnetic isolation of electronic
systems and other field-sensitive systems (e.g., atomic
resonators)

o Bearings/Levitation - for near frictionless support of
loads (e.g., motor and generator bearings, railroad
suspension and research applications)

o Signal Transmission Lines - to minimize dispersion in
pUlse transmission

o Digital Proce.ssors and Memory - unique quantum
properties offer new opportunities (further concepts
needed to achieve something in this area)

o Magnetic Shields - for magnetic isolation of electronic
components

o Signal Processors - counters, A/D converters,
comparators, etc.

o Sensors - for magnetic field, current, voltage, rf
quantities, etc.

o Mixers - for frequency synthesis, heterodyne detection,
paramps, etc.

o Standards - for voltage surely, but other standards have
been discussed

o High-Q Resonators - for electronic applications, clocks,
filters, etc.

o Gravitational Instruments - gravimeters, accelerometers,
gyroscopes, etc.
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MAY 0 4 198'1

Helmut W. Hellwig
Associate Director

Programs, Budget

From:

Distribution ~
"EMORANDUM FOR Z4-<7 _-0

for "
d Financean

Subject: Patent Advisory -New Superconductors

We are all excited about the boundless opportunities promised by
the new-high-temperature superconductors; your contributions and
ideas in this field are critical and will surely lead to
scientifically rewarding results but also to some very practical
applications.

In light of the foregoing, I am attaching the recently issued
Administrative Bulletin on "Changes in the NBS Inventions and
Patents Committee, Procedures for Disclosure of Inventions and
Distribution of Patent Royalties". Although most of your work

.will be measurement and generation of data, both leading to a
better understanding of the new phenomena, some of your work will
fall in the area of new materials, processes, and technologies.
In these areas the question of patent or pUblish must be
considered very carefully.

Therefore, please file invention disclosures as appropriate and
forward them to Al Sher in time for him to provide you with
advice and counsel.

Attachment

cc r D. Johnson
J. Lyons
L. Schwartz
J. BurroWs
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U 5 DEPARTMENT OF" CO ..... ERCE
87-7 Inventions arrl

..... T10NI.L.URE"u or ST ..... OAIltO!> Patents
WASHING-TOto ... eOUL.DEJI:

Karch 27, 1987, ,
AOMIHISTRATIVE BULLETIN

LJ I\.C"UCM' [), lo'ribuIlOt.
~ A[i,: lnlonutlot:

M'
.

Qlanges. in the NBS lnventicns and Patents camuttee, Procedure for Disclosure of
Inventicns and Distr.ibut.i.oo of Patent ft:lya1 ties

. .

(1) The Technology Transfer Act of 1986 provides for inventors and co-inventors to receive
certain percentages of royalties which the GoVernment may receive through licensing of
a patent. It is NBS policy to set aside 15% of any such royalties for payment to the
inventor or co-inventors. In case- of tvo or more co-inventors, each will receive an
equal share of this set-aside. Inventors are only entitled to a share when royalties
are actually received by NBS; payments will be made on a lump-sum, calendar-year 1
basis. This shared royalty is in lieu of and substitutes for any awards which have f
been established prior to the passage of the Technology Transfer Act of 1986. I

(2) All employee inventions, regardless of their source of funding, are reported formally
on Form CD-240, Invention Disclosure and Rights Questionnaire. Form CD-240 must be
submitted~o the Director of the Kajor Organi~ational Unit(s) of the submitting
employee(s) for approval and forwarding to the Inventions and Patents Committee.

(3) The Inventions and Patents Committee charter is revised as follows:

Functions

(a) Determines the disposition of invention disclosures: Selects, for action by the
Patent Counsel, those invention disclosures which should be protected by patent.

(b) Reports to the appropriate HOD Director its determination that an employee's
invention is directly related to an NBS mission.

(c) Performs Ad Hoc adVisory assignments related to NBS patent and invention
activities as requested by the Director. - ,

Hembership

The Committee shall consist of five members, including the Patent Counsel who
shall serve ex-officio as Secretary.

The committee is permanently chaired by the Chief of the NBS Program Office. The
members of the Committee, except the Patent Counsel, shall be selected by the
Director and shall serve three (3) year renewable terJllS. In selecting Committee
members, the Director may consider nominations submitted by the Executive Board.

Procedures

~

The Committee shall establish rules
Director. laverning its operations.
organi~ational unit for information
Committee's functions.

and procedures, subject to approval by the
The Chairperson may call on any NBS

which may be needed for carrying out the

( NBS Administrative HaIlual, Subchapter 2.10, Inventions and Patents, and the Charter for
the Inventions and Patents Committee will be revised to reflect these changes. Additional
change.s may OCcur as a result of Departmental policies as they are prOlDUlgated.
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UNITED STATES DEPARTMENT OF COMMERCE •
Patent and Trademark Office
ASSISTANT SECRETARY AND COMMISSIONER
OF PATENTS AND TRADEMARKS
WaShington, D,C 20231

MAY 4 19B7
MF:MJRI\)\'D,Jl: ..

i

'IT D::. Philit:: G:D::lrra:':
Office of the Assistant secret.arv for

Productivity, Technology, and Innovation

FRC1.'~ Executive Assistant to the
Assistant Secretary

SUB-lECT rnfonnation on SUperconductors

Responding to the urgent request you relayed to us fran the Eooncmi.c
. Policy Council (EPC), I checked with Patent Examining Corps managerrent
to detemine heM many patent applications have been filed on
"superconductors." Additionally, you indicated that the EPC is
interested in learning when such applications were filed, and the
countzv of origin. Tne following is the result of my inquiry.

Generally speakinq , inventions in the superconductor field date bad:
manv vears, have received hundreds (perhaps thousends) of patent
gra'1ts, and are incorporated into a wide variety of technologies.
Undou1:Jtedly, the subject of the EPC request involves recent high-tech
breakthroughs announced in the rnedia--ceramic superconductor
ccmpos i t.i.ons successfully operating in "relativelv high temperature
ranges." In this emerging technology area, 'IWJ APPLICATIONS HAVE BEEN
F2LED, BOI'H AIDJND NOVEMBER OF 1986, MID BOI'H OF JAPANESE ORIGlli. You
should note, however , that there is a time "lag" to consider. While
viqilant sucervisorv Patent Examiners have identified the two JaPanese
applications, other~ involvincr ne.· sunerconductor canDOsitions nav
have been filed within the past 2-3 montlJperiod and are in a
IIpre-processinq': status.

Incidentally, you rnav be interested in the attached listing of U. S.
patent classification categories where patents relating to
super'conduct.i.vitv can be found -- and where applicatiohS involving new
superconductor canpositions mav subsequent.Ly be pending.

I hope this report will be useful to the EPC. Let us know if more
information (non-proprietary, of course) is needed. (557-3071) .

. J -----", / ~~~''- _b'......£ _,c t-V"---D::ma±e--G. Kelly - /

Attacl1rrPJlt

cc: Donald J. (;Pigg, Assistant secretary
Rene D. Tegt::rreyer, Assistant camnissioner for Patents
Michael Lynch
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V. S. Paten: Clas~ificatio~ Patent Examining
~

CLP.SS SUBS CLASS TIT'LE ART UNIT

29 599 MET?L WORKING .. 326

62 259.2 REFRIGERATIOK 344

174 15C?, 15S
1265, 128S

ELECTRICITY, CONDUCTORS AND
INSULATORS

215

252 500+ COMPOSITIONS 157

307 245,277,
306+, 462
476, 541

ELECTRICP.L TRANSMISSION OR
INTERCONNECTION SYSTEMS

254

310 10, 40R, 52,
54, 64

ELECTRICAL GENERATOR OR MOTOR
STRUCTURE

212

323 360 ELECTRICITY, POWER SUPPLY, OR
REGULATION SYSTEMS

212

324 248 ELECTRICITY, MEASURING & TESTING 267

331 107S OSCILLATORS 252

333

335

99S

216

WAVE TRANSMISSION LINES & NETWORKS

ELECTRICITY, MAGNETICP.LLY OPERATED
SWITCHES, MAGNETS AND ELECTROMAGNETS

252

216

336 DIG 1 INDUCTOR DEVICES 215

338 32S ELECTRICAL RESISTORS 216

357 6, 83 ACTIVE SOLID STATE DEVICES 253

361 19, 141, 276, ELECTRICITY, ELECTRICAL SYSTEMS
AND DEVICES

211

363 14 ELECTRICAL POh~R CONVERSION
SYSTEMS

212

365 160+ STATIC INFORMATION STORAGE AND
RETRIEVAL

233

420 901 NONFERROUS ALLOYS OR METALLIC
COMPOSITIONS

111

427 62, 63 COATING PROCESS 152

428 930 STOCK MATERIALS OR MISCELLANEOUS
ARTICLES

111

501 COMPOSITIONS: Ceramic 118

~''-'t~:,-
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World.,.Wide
Development Status

of Superconductor R&D

May 4. 19B7

The new "relatively high temperature' superconductors. prepared
from ceramic materials. have spawned a new race to explore and
apply this technology. Military and commercial significance
are inestimable but may be on the order of. or 'perhaps greater
than. the semiconductor revolution.

The race is world-wide. Both careful studies and hit-or-miss
experiments are being conducted. At the extremes. the Soviets
have reported preliminary achievment of superconductivity just
below room temperature. at about - 30 e C. The Chinese are also
in the race but their best reported achievement is about
- 1000 C. The Japanese have reportedly mounted a research
consortium to attack the entire problem and. given their
expertise in advanced ceramics. may be expected to gain an
early lead infabricating the new superconductors.

U.S. reported achievements in new materials are competitive
with the soviets. - 3~ C. U.S. laboratories of all kinds are
Working on fabricating the new ceramics without degrading the
super conducting properties. IBM has announced that it has
succeeded in spray painting the materials and that plasma
spraying is a likely possibility.

Phi lip Goodman
Senior Technical Advisor
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DE:VELOPIhC SUPERCONDUCTORS

Tn~ Un i t e r. s t a t es a nc Japanese ec onon.i c sy·1;tems are competing to
c evc r c j. s upe r ccr.uuc t o.; t e c hn oi og y i nt c l~ort.ant n ev pr oouc t s ,

becaus~ of tne l.E. GDvernme~~ls poor recore in promoLlns
commercial use 0~ rechnologleE It klelped pay for, lt nas been
aoopting ~ p0~icy of decen~rallZeG managemen~ of technologies
crea~ea with Governmen~ funding. Under these policies, creating
organization~ such as universitIes, contractors, and Government
laboratories a:e given the authorities and incentives belived
necessary to promote commerclalizarion by firms that might use
new technology. The policy depends on the normal response of
u.s. indus~ry ro market forces to make the besr decisions. The
President relnforcec the policy on April 10 by signing Executive
Order 12591 on Fccilitating Access to Science and Technology.

Japar; approaches important nev t ec hn oLoq i es d i f f e r en t Ly, The
h'c:.L:. St:reet Journ<.l reported on !,;arcn 20, t ne t, four days after
superconduct:oI advances were announced by the University of
Houst:on, MITI announced its intention to organize a research
consoniun of Ja?anese com?anies, universiries, and government
labE. A EITI offici~: was quot:ed as saying, hWe've gathered all
the leaoins-eage r e s ear c he r s in Japar;. ~ie ne ec to get eve r ybooy
toge~her c0 share information and decide bow to move. h

Bere is a Desinning list of options to consider for the U.s.
response to the Japanese ac~ion.

~. Adhere t:o the evolving U.s. policy of allowing those who
create t:echnologies anG potential industry users to fine
eachother and negotlate in their own bes .. int:erests.

2. Develop a clearinghouse for information about
superconouc~ivity t:ecnno~ogy that: could be used t:o help
bring industry and researchers together.

')
~ . (reaLE an €valuat:ion process using Government anG prlvate

seCLor ex~ertE to help researchers and industry eva~uate

superconouctivity oevelopments as a rapie and economical
a6viscry se:vice.

(. Deve1o~ ~ poe: o~ superconouctivity Lechnology, inLo which
uL~versit:les, Government laboraLories, ana 1ndustry would
plaCE tbE:~ ~ecnnology, unde~ t€rm~ that woui6 guaran~e~

t.ne i ; pe r t iC1Pe.: ins ir. the benefit.::', of any c onme r c i a I use of
tbei: contribu~ioL.

~ Create ~ ~arke~ ny acce~eretlng Government procurement of
products tita~ reguir~ the newest superconductivity
t:echno:ogy, (e.g. reduced size supercollider).

:::=::..,:~-.::--.. ·"W~".""-:-=--"_:'3'
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SUPERCONDUCTIVITY RESEARCH IN JAPAK

Since the February announcement of a major breakthrough in
superconductivity research by the University of Houston, Japanese
research efforts apparently have intensifi~d. The Wall Street
Journal reported in March that Japan's SCiftnce and Technology Agency
(STA) announced its intent to form a research consortium of Japanese
companies, universities and labs to share superconductivity
information and plot future moves, while the Ministry of
International Trade and Industry (MITI) began Polishing up a
feasibility study on a superconducting power plant and plans to have
a working model built by 1992.

Japan's intent is to organize industry and get the jump on the West
in applications and commercialization for the potentially huge
market. The Japanese have been refining these technologies for
years. Japan reportedly has a train using superconductivity that is
almost ready for commercial use, and Japanese shipbuilders have
spent $23 million to build a fast ship propelled by superconducting
magnets.

According to researchers, the earliest application of the latest
discovery could be superconducting computer chips that would enable
creation of a shoe box-sized supercomputer. IBM and most other U.S.
companies abandoned research in 1983 on the chips in part because of
complications in cooling with helium, leaving Japan's NEC, Hitachi
and a MITI lab to refine the technology (chip prototypes already
have been produced), with little foreign competition.

Labs at Tokyo University, Tohoku University, Hokkaido University and
a government research facility have made a number of advances in
superconductivity. The WSJ article states that after the Houston
announcment, Tokyo University researchers scrambled to figure out
what element was used to achieve superconductivity and finally
succeeded on March 1. The article also reports that Japanese
companies such as Fujikura Ltd. and Sumitomo Electric that are
selling conventional superconducting wire to the U.S. have begun
crash programs to commercialize the new discovery, and have
developed rudimentary wire out of the new ceramic material.

Also, Japanese press reports in late March and early April stated
that both MITI and STA plan to establish Japanese Government
research institutes on superconductivity in the wake of new
discoveries and heated international competition.

Specifically, MITI's Industrial Science and Technology Agency is
reported to have started a "Discussion Council on Development of
Superconducting Industrial Technologies" chaired by Tokyo University
Professor Emeritus Masashi Yamamura in March, setting up a mechanism
for technology interchange among researchers at various industry
research institutes and universities. In addition, the report
stated that MITI will establish an entity to test equipment made
from superconducting materials in the Fine Ceramics Center in Nagoya
(which opened in April) and is considering SUbsidization of such
research, through the Basic Technology Research Promotion Center. A
separate press account indicated that Japan's STA also will
establish a research center for superconductivity applications.
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Officials at our Tokyo Embassy queried GOJ officials about the press
reports. MITI sources responded that they have no definite plans to
launch a new program yet, but simply are assessing the current
status of work on superconductivity in Japan and the United States.
vlhen asked what -form a new program might t ak e , they responded that
it could become a large scale project, one of the programs on "Basic
Technologies for Future Industries" or something with a completely
different status.

An STA representative claimed to be unaware of any efforts to
establish a superconductivity research center, and suggested that
this plan was probably just a trial balloon sent up at the beginning
of the Japanese fiscal year, the time when GOJ officials typically
think up new initiatives for the following fiscal year.
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