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1988's Hottest 
Superconductor 

Companies 
Media hype aside, superconducting is serious 
business for a growing number of companies 

0 ONE CA deny that superconductors 
were 19 7's technology superstars. Dra­
matic laboratory breakthroughs thrust 

them into such prominent places as the covers of leading na­
tional magazines. But so much emphasis on breakthroughs in 
advanced research and the promise of a technological revolu­
tion obscures the fact that superconductors already support 
a growing industry. 

But there is still room for expansion. Industry revenues 
were just $300 million in 1987, according to Strategic Analy-
is, a business and market-planning company. Strategic 

Analysis expects the 1988 superconductor market to remain 
at about the same level, and projects an increase to $3 billion 
by 2005, barring an unforeseen breakthrough in technology. 
That's an average growth rate of only about 10 percent, quite 
modest for a high-tech business. 

Still, even the current market for superconductors repre­
sents sizeable potential fo r the 48 competitors involved 
worldwide. The entire commercial market is for the older nio­
bium superconductors, largely used for making ultra-high­
powered electromagnets, although electronic applications 
are growing. A promising potential market for niobium mag­
nets is the propo d Superconducting Super Collider, a $4.4-
billion Department of Energy projecl for conducting basic, 
large-scale phy ics research. 
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The markets for niobium supercon­
ductor products are dominated by es­
tablished companies, especially General 
Electric and GA Technologies, leaders 
in producing magnetic-resonance imag­
ing equipment used in medical diagno­
sis. Other companies are finding they 
can prosper by specializing in other ar­
eas. Hypres, for example, is carving out 
a dominant role in the nascent market for superconducting 
electronics. Biomagnetic Technologies has developed a prom­
ising new imager that can detect brain activity, and Quantum 
Design is marketing a superconducting device that monitors 
metal corrosion. 

Meanwhile, there's been a recent spate of startups that 
hope to cash in by developing usable, high-temperature su­
perconductors. However, this latest generation of supercon­
ductors uses ceramic materials, which are brittle and much 
harder to work with than metal. Most research is looking for 
ways to produce workable versions of these ceramics. How­
ever, experts-such as IBM senior researcher Paul M. Grant 
and Stanford University physicist Theodore H. Geballe-­
point out that the ceramics cannot yet carry enough current 
for practical use. Therefore, ceramic superconductors cannot 
significantly displace the niobium-based products now in u e, 
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they contend. Hence the prospects for ceramic superconduc­
tors remain wildly speculative. 

Nevertheless, money is being spent on ceramic research, 
and many entrepreneurs dismiss the above attitude as need­
lessly pessimistic. Venture capitalists have committed about 
$25 million to start ceramic-superconductor companies, and 
have poured an equal amount into niobium-superconductor 
companies. Other financing for superconductivity research 
comes from federal support, which totalled $29 million in 
1987. The National Academy of Sciences recommends a boost 
to $100 million this year. In addition, companies such as IBM 
and AT&T Bell Labs are doing significant research. 

Superconductivity work falls into 10 categories. In the nio­
bium segment, five of the activities cater to commercial mar­
kets . These markets involve small custom magnets for re­
sear~h; large custom magnets for electric power and energy 

Biomagnetic Technologies ' 
Ste'ven James opens a new 

field for established, 
niobium superconductors. 

research; production magnets, especially for magnetic-reso­
nance imaging; electronic products; and wires, rods, and ca­
ble, usually used to make magnets. 
, Another niobium activity is research and development to 

come up with products that offer improved superconductive 
properties. 

All ceramic superconductor activities focus on research. 
Studies are underway on the principles and properties of su­
perconductivity, the production of ceramic wires and tapes, 
the application of superconducting coatings, and future su­
perconducting uses. With ceramic superconductor activity 
still centered in research, the technological revolution is prob­
ably a lot farther away than last year's media hype would 
lead you to believe; the new superconductors being developed 
in laboratories face formidable technical barriers. 

Superconductors are materials that give no resistance to 
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electric currents. As a result, all the pow­
er that goes in one end of a superconduc­
tor comes out the other. They produce 
particularly strong ma~netic _fie)ds, and 
they bring n7w _physical prmc1p~es _to 
lectronics, yieldmg ultra-fast c1rcu1ts 

end very sensitive in truments. Niobium 
production .magnets 

er-that operates a thousand times fast­
er than a transistor and uses a thousand 
times less energy. From 1969 to 1983• 
IBM invested $300 million to develop a su­
perconducting computer, but th.en aban­
doned the effort in favor of contmued de­
velopment of silicon. Now H~res ov:ns 
IBM's Josephson licenses and is pursumg 

---- other uses. The first company ~ off~r a 
product based on Josephson c1rcu1try, 

1987 SIZE: $200 mAll01\ . 1• 

P\.AYERS, GA Technologies, Genenil Eltctric, 
Hitochi, ln!ennognetics Generul, OJdonl 
lns!Nmenls, Siemens, Tosta 

Hypres sells an oscil~os~ope_ that does 
laboratory testing and 1s five times faster 
and 50 times more sensitive than compa-
rable devices. 

a The problem is that today's supercon­
ductors, which are made from alloys of 
the metal niobium, only work when 
they're cool~d _to s~b-Arctic temp7ra­
tures using hqu1d helium. That requires 
expensive cooling equipment and makes 
the technology too costly for all but spe­
cial uses, such as magnetic-resonance im­
aging machines, and ~ few electronic de-
vices for defense and mdustry. 

Researchers are creating superconductors that work at 
somewhat higher temperatures, although they still must be 
cooled \vith liquid nitrogen. Because they'll be cheaper to use, 
these new superconductors are raising hopes that they'll 
bring advances such as computers that operate with un­
heard-of efficiency, magnetically levitated trains, and cross­
country electric power lines. 

Such innovation puts Hypres above 
other market-segment contenders-the 

company has garnered about half the $25 million in venture 
capital spent on niobium technology. But two new _challeng­
ers, Biomagnetic Technologies a!1d ~uantu~ Design, h~ve 
suddenly entered the running with mnovative new apphca­
tions for superconducting in electronics. 

Biomagnetic Technologies has developed a novel method 
of medical imaging to detect the weak and eva_nescent m2:g­
netic fields produced by the brain's neurons. TI:11s method ~m­
points brain cells that cause epileps~ and,Prom1ses ear~y dia,g­
nosis of such diseases as Alzheimer s and Parkmson s, 
according to the company. The Food & Drug Administration 
recently approved the instrument, called the Neuromagne~ 
meter, for use in research hospitals; that has prompted Bio­
magnetics to abandon all other work and focus on neuromag­
netism. The Neuromagnet.ometer costs $825,000 to $1.3 
million. 

This adds up to an emerging, technology-driven industry 
that will no doubt be subject to surprising developments. But 
for the near term, the business of superconductivity will fo­
cus on the following 10 areas. 

Niobium production magnets. Production superconducting 
magnets, built by the hundreds to standard designs, repre­
sent the backbone of the industry. Last year's sales reached 
about $200 million. About $150 million of that was spent on 
magnetic-resonance imaging, a technique that uses magnetic 
fields and radio waves instead of X rays to look inside the 
body. More than 300 such systems are sold annually, a solid 
commercial base. Carl Rosner, president of Intermagnetics 
General, expects medical magnet sales to rise to $350 million 
by 1990. 

The lion's share of this growth should go to Siemens and 
General Electric, current market leaders for magnetic-reso­
nance-imaging machines. About half the niobium magnets 
used in these machines come from Oxford Instruments. Oth­
er major suppliers are GA Technologies and Intermagnetics 
General. 

These companies could also get a boost in the next two 
years from the Super Collider, which would require about 
10,000 magnets that could yield an additional $300 million in 
revenues each year. However, the potential Super Collider 
market rests on the capricious will of Congress. So far the 
pro~~ has generated a lot of attention, largely because the 
f~1hty IS expected to bring a considerable boost to the re­
gional economy in its location . But when the Department of 
Energy picks a site in July, lawmakers from the 49 other 
~tat.es will probably lose interest in the program, and the pro­
~ect ~uld be ripe for a major cutback early in the next admin-
1Stration. 

Niobiu .,_....__ · m ~omcs. In electronics, where the market for 
s~perconductors stood at about $40 million last year, atten­
ti~n ~ocuses on the Josephson junction. Named for Nobel­
=ng British_ phy~icist Brian Josephson, the junction is a 

Y electronic SWltch-the fundamental unit of a comput-
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Quantum is marketing the Magnetic Property Measure­
ment System to . universities and research labs, many of 
which use it in advanced superconductivity research. The 
product is already a runaway success; the company has about 
a 16-month order backlog. But perhaps more promising is a 
rust detect.or based on the system, being developed for a re­
search program with MIT. The device senses the weak mag­
netic fields resulting from the chemical reaction that occurs 
in corroding metal, offering substantial benefits for compa-
nies such as petroleum producers, which rely on extensive 
networks of pipelines. A new subsidiary, Quantum Magne­
tics, is preparing laboratory and industrial versions. An intro­
d uction date has 
not yet been an­
nounced. 

Both Biomagne­
tic's medical-imag­
ing product and 
Quant.urn's rust 
monitor rely on the 
superconducting 
quantum interfer­
ence device 
(SQUID), which con­
sists of two Joseph­
son junctions. This 
exquisitely sensi: 
tive detector can 
pick up magnetic 
fields a billion times. 
weaker than th~ 

Niobium· electronics 
1917 sin, $40 m11o11 ; · 

~ ASEA-lrwffl Boven, lkll,41111t 
' l Techidogles, er.,..~. fulltsu, 

Gen.-al Bedric, Gen.-al Bedric ~ 
Hypl'W, MatlU$hlta Bedric ~. ,... 
bishl Bectric, NEC, Nippon T ....... &. T .. 

. phone, ~ Desigll, ~. Toala. 
I. ,llW.~Bectric 



High Technology Business' Guide to Superconducting 1988 
The following directory lists the 48 compa~ies. active in 
supercon?uc~r ~esearch and sales aroupd the world. 
Alphabetical hstmgs within categories-United States, 
European, Japanese, or startup companies-represent 
the full spectrum of superconductor activity, from small 

entrepreneurs to large corporations doing small-scale 
research to major players already profiting from this 
growing technology. The list includes all companies 
our researchers could find, no matter how significant 
or insignificant their current programs may appear. 

1. America, MogMtla 
Box 2509 
Oci Ridge. Tff 37831 
(615) 482-1056 

2. AT&T W lab1/W 
c-i1co,1 •• u~ 
(Weer-.) 

600 Mountain Ave. 
MAlraf Hil, NJ 07974 
(201) 582-3000 

3. llecl:l9I National 
Box 396S 
San Francisco, CA 94119 
(415) 768-1234 

4. llloi::agnellc Ttd:Mlogles 
4174 Somnto Valley Blvd. 
San Diego, CA 92121 
(619) 453-6300 

5.ll.Dur.tcle...._. 
1007 Mcrtet St. 
Wi:mgtwl, DE 19898 
(302) 774-1000 

6.'-9YC...--.,.... 
1675W. Nq,18Rd. 
Troy. Ml 46084 
(313) 260-1900 

7. Erin Mai,:llb/lria 
... ~actwl:c; 

AlwryR.oadat~ 
&ii, PA 16514 
(114) 133-9181 

8. ,.,....., 
Box lffl 
llecncni, Ml 41121 
(313) 322-3000 

9. GA T..,,_/,.,,,_ ....,_... 
loxlS60I 
S.. a.,o. CA 92131 
(619) 452-3400 

Kenneth Effwlon, president 
Robert Jake, v.p., general manoger 
E.T. Henson, v .p., marlclling and 

soles 

Robert Dynes, chclar, chemical 
physics~ 

Donald Murphy, head of solid-­
chemis1ry mecrch 

Pwl E. f1elry, chclor, phylical 
resem-chlab 

Robert J. Loyd, project manager, 
.Superconduc1invMl9wtlt[""Vf 
Storage (SMES) 

Stephan 0. James, president, ao 
war10111 (. Block, senior v.p. 
[U9fM Hinchkoff, v.p .. openmons 

EdwG'd Mead, manager. ~-
41ctor business drtllap,nlnt 

/ Rudolph Pariser, 4rtclar, adva:ad 
malnllsmemtll 

At1hur w. Sltq:t. memtll leader 

Stanford R. Ovslinsky, pmldtnt, 
ao 

Stephen J. Hudgins, v.p., R&D 
Rosa T. Yu:g, sr. ldlntist, ~ 

leader 

Oltst• F. Gien:di, pmidtnt 
1-ry Selvaggi, -1ttrn/..,;,..-

1ng ,._..,. 

Jolwl Mel..,_, v.p., ~ 
Marva Roberti, chctor .. dlll:iltry 

and physklal --
Craig l. Davll, :nanagar. phy1la ., .. 

Privately owned; sales of $1 million 
to $5 million 

AT&T sub5idiaries; Bell labs has an 
<mual budget of $2.25 billion, 10 
pertenl d9clcated to basic mearth 

Privately Mid, sales of $140 mil­
lion. SMES controct -"' men 
than $10 million 

Privately Mid. Rcised $5.2 million 
in Int-round financing in 1985, 
$4.2 million in second round, 1987. 
Projected 1987 re~. $3.7 
million 

Usted on Ntw Yen Stock Ex­
change. 1986 earnings, $1 .1 
billion, sales, $29 .4 bilion 

T..-d on NASDAQ. Fiscal 1986 
1111 loss of $27.9 mllion on,­
nut ol $21 . 1 mllion; Sllptf'COldle· 
livity wwtt inltmally funded at $1 
rrAin 

Priva191y Mid, $40 million in sales 

T..-d on New Ya\ Stack Ex­
dalgt. 1916 emllingl ol $3.3 bl­
lion on .._ ol $62.7 bawl 

Privalely owned, 1916 .._ ol 
$154n.awi 

20 

40 

6 (men expected 
in early 1988) 

85 

30 

About 10 

10 

s 

100 

8uilclng QIS10m niabun ~ 
i,g mapls and iMll,-,,s far ,... 
~ UM; pi.rsuing .. ~ 
lftl9III mar1ttt. 

In supwam,clivily ,-.di ... 
1950, ..,.._ NGbium alDys. 61 
early wwtt on JoMpl-. jlacliam. 
Mada major ClllllliluliaM Ill .. ...,_ 

..,o1~-., ...... __. ..... 
CIIIIMlon. """"" ...... .,_ 
..-.-di. 

o.vtlaping SM6 ca pa,, ol tlw sar­
gic o.t.. l:itidive,-, .... u,ari­
tllCI IO_.~ '8y _.. 
Mt. 

Mmbling SQUIDs and ,...... .... 
-.idiclrlgilsNw:w➔ I I 
far observing 11nm MClian5. s-.. 
pm1ns1lip wilt . .:z:olc:m oqui;:s:s4 
-.,wiy Ill SIii and ..,art pr,IIMtl. 

A~tocwl,ilsupril,tin 
dinc:al pr--,g Ill 1111 lirg,t-sa:la 
~ol....,_w ........ Wais 
tosiwtYi.,....,....,.,_ 
IMIW' marbls ca ti-,~-

Studying caanic WIii ............. 
~- o-laped Q ,._. 

,.. ::w:g ftuaride wilh --- iar 
.................... I ·.·,,. 
butpnassnatil I_.,_.._ 
Plans Ill blse llYarinaliaa---., 
la.-bl....._ 

Designed and inltlled ._ h ...-­
m:Mting..,.. far ..w-.. 
...,...II.at_ ........ 
dllf."'-to-..-•­
liDN:l....-,.on•- ..... ..... --..... 
Wlr'-ewllho.nl'1.,. ... 
IWw9ally•~ 0 ..... ..... 
Clllldldan. waki:lg far ...... -
CIIIIWiltllllt...Wllt ....... .., .. 
Aawurolitllhillla ■ ....,.. 

.....CAIi. 
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10.GaTll1 
llo• 92248 
lm .,.,,,_. CA 9000'1 
(213l m,-1010 

11. c;.nl Dylllllla 
s,ac:e srs- Oivisian 
5001 Keanr, ya. Rd. 
s.,dliogo. CA 92123 
(bl9)S7~ 

12 . .._..8odrlt 
,...._,,i SysllfflS ~ 
Box 414 
w-k•. Wl 53201 
(414) 544-3011 

13 . .-.-.. .... 
T~ C-
30200 Mom! Rd. 
Wcmft.Ml48090 
(313) S7~ 1188 

14. ltyprw 
500 bOOJrive Blvd. 
Emslard. NY 10523 
(914) 592-1190 

1S. 11M 
w..-1-.11c­
.,.21a 
Yormwn Hoigtn, NY 10598 
(914) 94S--:mo 

l6.1o1cmp• ~ 
Oalos NMlrial ...... 
8ox51>6 
Goildor1inl, NY 12084 
(S 18) 4Si>-S4S6 

17.Mk.ttMdiwlc .. 
C.......,Tedlooltff 

3500W. WaN.C..-Or. 
Auslia, TX 71759 
(512) 343-0'nl 

18.Qo-.Dtllp 
115795an.-V-,Rd. 
San llitp, CA 92121 
(1>19)481~ 

19.s.,.-
l30...,..T..,...M. 
~.MA01S45 
(617) M2-017C 

20. T..,_ 
Wah Oa,g ...., Divislaa 
... 4'IO 
...., . Ol 97321 
(503) '124-4211 

21. TIW 
1..,. '-' 
..... lleach.CA920T7 
(ll:I) S3~371 

Anil Trivedi, assisi...t manager, ad­
~ awicvrions 

David W .. er. chief, R&O clesioJ,s 
Ral,en .lotmon, """1"'ffl manager, 

-n""""""' 

JolWI Trcn, sr. v.p., 
IJ"0UP exe<ulive 

Mid-' J. Jeffries, R&O mcn,ger. 
GE R&O Centw 

Donald J. Atwood, vice choinnCII 
Ral,en fros<h, v .p., GM R_.t, 

lobcratories 

Sodeg M. Fuis, prwdont, ao 
Gerold M. Haines; v .p., GO 
&it Hanson, v.p., pn,Mt devolop­

nwrt 

......,,,_ Chouchri, • . p., 
phyt.lcol-scionct ~ 

Alt• Maloztmolf, coonlinator, 

~""""""' 

Ccs1 Rosner, ctam..a,, prwdont 
C. Ridvd Mullen, sr. v.p., 

operarions 
!In.a A. Zeitlin, v .p., mattriols 

l9dv,ology 

Gnint A. Dove, ctam..a,,. ao 
Bcsry Whalen ••. p. 
Harry Kn,gor. i.dricol ,.._' 

podtoging and inleralmects 

w..n 8. ~ - prwdont, 
gensumanager 

Mktaol 8. Sinwnonds, v .p. 

.lo.MSWong,p,9Sidtnt 
&it Cngory' • . p .• glllSU 

.nonagor 

Al ._, pmidont 
0. Lroy ••. p.' ledwdovY 

Pinnt c...-,y, Allie6-S9"'1, on 
New Yorlt Stock Exchange, Genett 
had 1981> sales of $2.lS billion 

Traded on New Yon Stock El· 
d,ange. 1981> reYenues, $8.9 bil­
lion, loss al $1>3 million ~ to 
$420-rnillion wnt-11 of purchase 
price al Cessna Ain:nlfl 

Traded on New Yon Stock Ex­
chcr,ge. 1981> earnings of $2. 5 
bilion on soles al $35.2 bilion 

T roded on New Yori< Stock Ex• 
d,ange; 1981> earnings of $2.9 bil­
lion on earning> of $102.8 billion 

Privately held; vonture funding ol 
$2.2 million in Augus1 1983 and 
$1>.4 million in~ 1985 

Traded on Mtw Yori< Stock E,.. 
change. 1'181> tamin9s al $4.8 bil­
lion on revenues of $S l .2 bollion, 
1'181> R&0 and tngiNr,ng budgtt, 
$5.2 bilion 

Traded on NASDAQ. lost $3.9 nil­
lion on revenues of $14.3 nillion in 
1987; 1'181> profit al $1 .b nillion 
on revenues al $21.2 million 

Owned by COIISOl'NII; $75-fflillion 
apenlling budget 

Privately held; .--ntly topped 
$1 million in amuol sales 

PriYalely held, amuol sales ol 
$1 million to $5 million 

Trailed on New Yo,t,, Stock Ex-
change. Earned $129 million on 
sales ol $ 1.b bllon tor the lln1 
hall ol 1987. 

Wllan~, ._,W'Ollp Trailed on New Yo,t,, S11ck b-
,-di change. 1986 ..... ol $217 

Arnold Shw, head, ~ - million on sales ol $4.C bllon 
ing tledrorics 
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10 lo 20 

bO al peolt, ,_ 
only ofew pr.­
pomgpniposals 

20 a1 R&O c.n-
1.-, ti. Meclcal 
Sy-Gniu, 
employs wverol 
tuo.d 

f' 

75 

Hot ovailablt 

More than 300, 
including ~­
lion wortr..-s 

22 

30 

O.Vtioplng a~~ 
tor c.womk powder lor lieclronlca cad 
ironlrlal UM, 

lluilt ....,. maplS tor Dlplr1fflall al 
&1erV'( ..-di P"J'r"M• ,..,,, -
e,cper1ise to wpilly mapts for the 
Supa' Collidlr, 

~ ....,.iit--nisa..aa • .upig 
IIMffll"' . ThlR&DC-..,..._ 
~~and I& 
worfdng on ~temper,IM'I ca'Cllllic 
i.,pw CZ! t IClan. 

GM R~ ldls ls~ ways 
to def,osit llw, ftkns ol CanfflC ..... 
aincklctor1 OIi siic:on wat.n. Ha ..... 
onstrated a 11••• l,Clic ~ 
IIChnique that lays down fin wilhM 
theuteolvacwm. 

PY'OIM>K ocoinmadol ~­
lion 'microdip Iha! ii - in --- • 
ins~. Plans to ~ .-. 
such devicas; seeks ~ to ...., 
and mcrtll a ccn.-,. 

The leclling U.S. rnok.- ol wn and 
cable, and fflC9IIIS for comn,sdol and 
res..-ch mmitets. Sow 1'187 loss aflw 
its largest~. ~ & Jotn. 
son, '5KlllllirAlacl ~ lint. l'W­
lioned to be leclling SUl'l)W ol 11119- . 
nets tor the .. ea.t.r. 

Coordinalas .-di lfforts ol elec- . 
Ironies~ !hat own II. o-lap­
ing ... ~ supa w: tudan 
lor -.ctron1cs padto,ging and...,_. 
iltdl. 5-klng MW par1icipants. 

Maki.lg~ 111111 - 11119-
rwllc propenies, using SQUl>s "- . 
Bice .o;:.:ollcs T~. A~ 
iary, Qunn ~, wll ...... 
GdcillOMI SQIII> baMd .--. 
lndlilifteaMl4"et1or. 

IOIIIR&D, lllalY -·~ 
• - AIIM20 ~ill• .... •~ llw .. 

lortlieo.t..~ . .... ..,~-.....,-­... ~ . 



22.w...,.._.Bectrtc 
R~ and Development 
C...IW 
1310 Beulah Rd. 
~ . PA1523S 
(412) 251>-1352 

Jolw,HIA,n ', 
. • dlreclor. ~ . 

Richcrd D. B1ca>g1,er nmager · -
, ayogenic ledw,ok,gy and • • 
"-'onics . 

lroded on New Yori< Stock Ex­
chcw,ge. 1984 eomin,p of $6 71 
million on 111venues of $10. 7 billion 

Alex llroginski, manoge,, 
~ materials 

23. Anwlca~ 
21 £rie St . 
Cambridge, MA 02139 
(617) 499-2600 

24. A,plilech at.._ 
8150 Xionsvile Rd. 
lnianapolis, IN 46200 
(317) 872-6109 

25. ArdlDe 
1115-25 E. 56111 St. 
Cncogo, It 60637 
(312) 702-7417 

26.~,,_.Sy .... 
&40 Manorial Or. 
Cambridge, MA 02139 
(617) 354-lOl0 , 1. 

! : . 

27.~T__..... 
1001 Comtctltut Ave. N.W. 
Woslagton. DC 20036 

1 
(lOl) 452-0900 

1
, 

28.c..Mtvs 
2275 E. Bay1hcn Rd. 
Palo Aho, CA 94303 
(415) 494-7836 

29. a.cn-o.tk s.,.._ 
7010IISIIIUISt. 
T,__, PA 19013 
(215) 497-4660 

30.--,CNIIIIIWII 
4464 McGnllh St., UNI 106 
V..-o. CA 93003 . 

· (I05)642-1SOI • • 

~ MdCinney, insldent 
leny loudu, v .p. , teclw,ology 

Fnincis Hughes, ----

N. Quiclt, foundlr 

Steven lazarvs, prwsident, CEO 
Brian R.T. fnlsl, ciAdor, 

TechnoloQy Transl• Center, 
Argonne Nalianal ~ . 

Janen Trvhalcfl; assoaale v.p. 
1or ~. Univtnitv m 
01icogD 

H. Kent Bow•. chairman 
Oayton M. ChrisllMal, pmi­

danl, lnctar 
George A. Mlil Jr., exec. v .p., .,..... 
SMph9n J. '-'-• pmidlnl 
laurMlcl Slardl. y .p. 

.1a1w1 Shodl, ,,...i.nt. ao 
Tony Sun, 00 

.ladt ...,, ~- ao 
Burton ~. clrtctor. R&.D 

,,_, GuemWf, pmci.t lldll 
San ...ac-1. ~ " .. -- -

-- -· i 

31 ............ t:tsn . 
lox l6S4 

. lib OJweto, 01 9703S 
I ~)flM.2974 

Privately held, $4.35 miUion from 
Amerioon Resecrch L Development, 
Rolhschld Ventures, and Vonrodt 

Priv<Mly held; financial data 
unavailable 

~ - funded by Argome 
National I.Gboralory C8ld Unversily 
ofCl,icago 

Camnon stock lnlded on NASDAQ. 
1984 --. $2.6 million; net 
loss, $4. l million 

Privataly held, undisclosed -
from private ---- • 

$6 million in fnt-round muicing 

Usted -' NASDAQ. Wes of $2 
..._,, tunings of $65,000 

. Privaltly held, sCNS of $500,000 
111 optical coatin9S1 INldne 

, $500.000 Ill.,.., Cllllital 

Privaltly held, flnalcW ~ _... 

~ ........... __. 

4 

4 

50 scientists 
andlechnicim,s 
al Argome 

As many OS 12 
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32.Fuptw 
~Builcing 
6-lMcsu,ouc:li, l-dane 
Oiyodo-lru. Tokyo 100, Japan 
(03) 216-3211 

33_...,._ Sedlit 
2-6-1, Manmaudi 
OiyoclD-ku. Tokyo l 00. Japan 
(03) 286-300 l 

34. lllachl 
u,mrallleseudllAloralary 
KoWu,ji , Tokyo 185, Japan 
0423-23-111 l X 3217 

35.lawasaldSINI 
2-2-3, Uctwscawaicho 
ClliyodD-tu, Tokyo l 00, Japan 
(03) 597-3111 

36. Mal-wta Bedric llldustrial 
1-1 -2, Shid:oen 
~. Tokyo 105, Japan 
(03) 437-1121 

37. MilMilN 8edric 
2-2-3. ~ 
ClliyodD-tu, Tokyo 100. Japan 
(03) 218-2111 

43. ASEA_.,._ a.-t 
S-721 83 
Valltraf, Sweden 
021-10 00 00 

44. ~c...ll.ts 
Mtlroffln Uq 
231 The Vdte 
London W3 7QS, England 
01-7~9 

45.c....Btortc 
ls..ri,apeGa 
l.oad.:a WlA !EH, England 
01-493-8484 

Reseon:hing high-I~ c:em-nics, with 
pcnia,kr intensl in thin @ms. Woriting on 
Josephson junctions to develop o s~ 
axnpu!W. 

Major electrical coble maker; developing o 
teromic-bosed, ling-shaped s~ 
""'!J'el . 

l.eodi,g developer of niobium-based Josephson 
junctions. Also developing cermnic-bosed 
supercondocton for electronics. Hilocli Coble 
division makes niobium-based wn. 

Developing on experimental ~ 
wn moc1e o1 cenmc. 

Woricing on twmTlic IIWI films for silicon wafen, 
possibly leocing lo o process IIIOI US41S 

~ in ~ed circuits. 

~ superconduc1ivi since 19S8,· 
4JC+l6 imeuli,g ft'ith cenlfflic-bosed, high­
~ materials. Makes s~ 
• • 

Resecrdwlg high-temperature superconductors 
for use in hi9hiiowered fflC9'91S ond 
gerwaton. 

Otsqw,g ond manufadUring ~ 
and ~-<OC>ling ~. Including 
mopts for ..-t.11, mineral sepcraton. 
SQUl)s, ond related tlectninic dmc:es. 

Maus moptic-imaging equipment 
with mopts fnlm Oxford instn,ma,ts. 
~ '9-l..,-olln ~ 
lw use In lcrgt mopts, tleclricol l'IIOCNfta"I, 
cnllledranla. 

earth's. Almost all electronic uses for superconductors in­
volve SQUIDs. 

For instance, the Defense Department buys SQUIDs, pri­
marily from TRW, Westinghouse, and General Electric. The 
Navy is studying SQUIDS as submarine detectors, and the 
devices are also being used in the Terahertz Initiative, an off­
shoot of the Strategic Defense Initiative that seeks to devel­
op Josephson-based technology for radar and communica-
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38. NEC 
5-33-1, Shilo 
Mino!o-ku, Tokyo 108, Japan 
(03) 454-1111 

39. Nippon $INI 
2-6-3, Ottmad,I 
Chiyodo-ku, Tokyo 100, Japan 
(03) 242-4111 

40. Nlppoll T ... I,,.,._ 
1-6- 1, Uchisoiwaicho 
Chiyodo-ku, Tokyo 100, Japan 
(03) 509-5035 

41. ~ Bldric lndustrill 
3-12-1 Moro-Akafoko 
Mmlo-ku, Tokyo 107, Japan 
(03) 423-5111 

42. Toshllo • 
1-1-1, Shilouro 
Mmlo-ku, Kowosokl 105, Japan 
(03) 597-7111 

46. Oxford IM"-h Gr-, 
Eynsham 
Oxford OX8 m, England 
(0865) 881--437 

47.,....., 
Vtangt I.ant 
llford, hse• 1G 1 4AQ, lngland 
01-478-3040 

48 ..... , I 

W11telsbodler,la!J 2, MualChM 
l'llstfoch 103, D-1000 1 
r..-al RlplMc .. Gerllwly 
(089) 234-10 
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compulen ond othw el«1nnc applc.allans. 
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;l , 
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tions. However, this effort has a modest $4-million budget. 

Niobium rods, wires, and cable. The $10-million annual 
supply line for rods, wires, and cable provides the basic elec­
trical conductors used in superconducting magnets. Teledyne 
Wah Chang is the industry's chief producer of niobium-alloy 
rods. It sells them to wire-fabrication houses- mainly Inter­
magnetics General, Oxford Instrument.a, and Supercon-



which pull the rods to d . . 
wound into cab! N pro uce wu:e, which in turn may be 
making cable on~y f;w En_gland W_1re & Cable specializes in 

Even thou h th' om wire ~upphed by other companies. 
• te h • gl. ese ~o~panies have a relatively stable foot-
ing, c nica innovation lS still the key to mark t d . Co tit• d e ommance. mpe ive evelopment centers on 'ob· t· d 
which show the b . ni. mm- m compoun s, 
• • est commercially available superconductiv­
ity properties, bu~ which have been too brittle for practical 
use •• lnterma~etics General has experimentally produced 
continuous, thin strands 90 000 feet Jong Al th _ 

, .,. te 1 • ,. , . so, e compa 
ny s. m rna tm muJtifilament conductor, which relies on 
particles of the compound rather than continuous strands is 
fast becoming an industry standard. ' 

Small niobium magnets for research. Last year, compa­
nies spent about $10 million on small, custom-made niobium 
magnets for experiments. This research seeks to find new 
uses for magnets and to improve existing uses. 

Major suppliers to this market are Intermagnetics General 
and Oxford Instruments. But the field also includes GA Tech­
nologies, American Magnetics, and Cryogenic Consultants. 

Promising new uses for this research include: 
■ X-ray lithography, a largely experimental method for cre-

Small niobium magnets 
for research 

1987 SIZE, $10 rrillion 

Pl.AYERS, ~ ~. ASEA-Brown 
Boven, Cryogenic ~- &iez Map­
lics, GA Technologies, HitocN, lnt1nnag11e­
lics Ger.al, Oxford lnslnlmlnts ~. 
Siema!s, ~. Tost,lia 

ating more finely 
detailed computer 
chips than can be 
made with estab­
lished technology. 
Superconducting 
magnets steer in­
tense X-ray beams 
that lay down mi­
croscopic circuit 
patterns. Oxford 
Instruments, in a 
three-year, $1&-mil­
lion effort for IBM, 
is building a proto­
type of such a de-
vice. 
■ Powerful indus­
trial magnets made 
from superconduc-

ld b used to treat wastewater or re­
tors. ~hese ':1~gnets cou_ ecoal Eriez Magnetics, aided by 
move 1mpunties from 011 or . Consultants recently sold a 
GA Technologies and Cryogenic . ' 
$2-million prototype superconducting 
ma etic separator to J.M. Huber Corp. 
of frens Ga which will use it to remo~e 
• • • • ·• 1 The product's hq­impunties from cay. . uter 

Niobium rods, wires, 
and cable 

strength of those 
used today, and Ox­
ford Instruments is 
building similar 
test magnets. 

R&D of niobium 
materials. As last 
year's headlines 
touted ceramic su­
perconductors, Te­
ledyne Wah Chang 
quietly developed a 

1987 SIZE: $10 million 

Pl.AYERS, ASEA-Brown Boven,~­
Electric, Int• magnetics Genera, Mitsubishi 
Bectric, Oxford lns1nm.its ~- Sui-­
con. Teledyne Wdt 0mg : • more homogeneous 

form of the com­
: • pound niobium tita-

nium, the basic ma­
terial for superconducting wire and cable used in magnets. 
This new form generates stronger magnetic fields when 
charged with an electric current, and therefore is being ap­
plied to development of the Superconducting Super Collider. 

Such work makes Teledyne the clear leader in this activity. 
It is developing another promising compound, niobium tin, 
which produces even stronger magnetic fields while retain­
ing its superconductivity even through brief temperature in­
creases. The com-
pound is unpopular 
because it is brittle, 
but Teledyne Wah 
Chang is working 
on improved ver­
sions. 

Teledyne's niobi­
um research fund­
ing of about $1 mil­
lion is relatively 
modest. But as the 
Super Collider 
work illustrates , 
the potential pay­
back can be huge, 
because such met-
allurgical advances 

· R&D of 
niobium materials 

PI.AYBIS, &.v, C-- !>Mes, Nw• 
ffl19181ics 6-d, s.r-. r.w,n. '#GIi 
O,ang 

may quickly find commercial use in high-strength magnets. 

Large niobium magnets for energy programs. The gene~ 
al slowdown in U.S. energy pro~ms e -
fectively curtailed mar~et actiVIty ~or 
large niobium magnets m 1987: Earlier, 
both General Electric and Westingho~e 
had worked on superconducting electric 

erators and the Department of Ener-
uid-helium cooling system JS comp e­
controlled so Eriez claims the systemThr 

• • I kill to operate. us 
quires no specia s s · b" La mo• bium magnets 
th totype demonstrates that mo iu~ rge 

e pro f ture m S 
superconductors_ may ?ave a u __ _ for energy program 

gen ' ts for its gy bought large niobium magne 
fusion-energy development pro~. 

According to analyst C.B. Whichard 

standard industr1~l se~ngse. rs Already 
■ Improved medical imag • due- 1987 SIZE, Negligible 

the largest_ single u~e ~r s:ure=~ will l'l.AYBtS, llldwl Nalianal, fritz~ 
tors by a wide mar~n, e magnets Ganwlt, Gens-al l)ynlnics, tllad9, ,...._. 

• Id better results if stronger ...., .._...._ •·--"----, Toshiio 
yie W t G rman com- .. ,_,.,.., .........,._ can be produced. The . es ~rimental 
pany Siemens has bu•\~n e twice the , . 
magnet with more an 

redicts that Business Technology Re­
~earch large niobium magnets for s~r­
ing el~tricity represent the most proffilS• 
in large-scale application for ~e ~~ 
te g because they offer electric utility 

nn~anies a way to store energy for peak 
cl omd "ods In 1986 Bechtel, GA Tech· oa pen • ' · rk 
nologies, and General Dynam1CS, wo • 
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a process for replacing some of the (?XY· 
gen in a ceramic with fluorine . Tests 
show that this raises the superconduct­
ing temperature. 

ing with Los Alamos and Lawrence Liv­
ermore Laboratories, demonstrated the 
feasibility of such devices. Although the 
market does not yet exist, Whichard pre­
dicts that it may grow to between $50 mil­
lion and $100 million by 1997. He expects 
General Dynamics to emerge as the lead­
er in this field . 

Ceramic wires and tapes 
Ceramic wires and tapes. Wires and 
conducting tapes are essential if ceramic 
superconductors are to become useful 

1987 SIZE, None products. Therefore a number of compa­The market for large magnets could 
stir as early as this year. In termagnetics 
General and General Dynamics have fab­
ricated test magnets for the Super Col­
lider, demonstrating that the govern­
ment's demanding designs can be met by 
private industry. Also, electric-energy 
storage systems for the Strategic De­
fense Initiative are growing into another 
new markel A dominant player is GA 

P\AYERS, American Superconductor, Arch 
Development, ASEA-Brown Boveri, AT&T 
Bell labs/Belkore, Conductor Technologies, 
Fufrtsu, Furukawa Electric, Genenil Electric 
(England), IBM, Kawasaki Steel, Mitsubishi 
Electric, Monolithic Supertonducton, Nippon 
Steel, Sumitomo, Toshi>D 

nies are attacking this problem, including 
the startup Arch Development, plus IBM 
and AT&T Bell Labs, and the overseas 
companies ASEA-Brown Boveri, General 
Electric (England), Fujitsu, Hitachi, Fur­
ukawa, Mitsubishi, Sumitomo, and To­
shiba. The startup American Supercon­
ductor appears to be closest to delivering 

Technologies, which has built a powerful magnetic coil to 
store and rapidly release electricity for the Air Force-spon­
sored High-Voltage Homopolar Generator experiment at the 
University of Texas at Austin. Bechtel International recently 
won a contract to build a much larger energy-storage system 
for the Defense Nuclear Agency. 

R&D of ceramic materials. Although many companies in 
the superconductor industry have great expectations for 
high-temperature ceramic materials, they are still plagued by 
two problems. Superconducting ceramics are very brittle and 
hard to work with, and they cannot carry large electrical cur­
rents, which is the key to generating strong magnetic fields . • 

Several companies are working to improve the current­
flow of ceramic superconductors, but with limited success. 

R&D of 
of ceramic materials 

1987 SIZE: None 

P\AYERS: Appit«h cl lnciana, ASEA-Brown 
Boveri, AT&T Bel Labs/ Bellcore, Cermnics 
Process Systems, Du Pont, Energy Conver­
sicin Devices, F«d, Fujitsu. Genett. General 
Bedric, Gen.a Bedric ((nglcm). IBM, 
MislAiisn, Nippon Telephone & Tele!,-aph, 
"'-swt. Sumitomo,~. Teledyne W«i 
Chcr,g. W~Bedlic 

IBM and Nippon 
Telegraph & Tele­
phone (NTI') have 
made very thin 
films, a micron or 
less in thickness , 
with current capaci­
ties comparable to 
niobium alloys . 
However, the use­
fu lness of such 
films as bulk cur­
rent-carriers is 
very doubtful. 

As a result, mate­
rials research in­
creasingly focuses 
on learning more 
about the proper­
ties of ceramics ' 
high-temperature 
superconductivity. 

Because of its hefty cost, such fundamental research will re­
main primarily with large companies, including IBM, AT&T 
Bell Labs, and NTI' in Japan. In addition, Du Pont is working 
on techniques for large-scale production of superconducting 
ceramics. 

Nevertheless, small companies with a novel technology 
can find a place among the giants. For example, Energy Con­
version Devices is in the forefront of materials research with 
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a commercial product. 
American Superconductor makes flexible ribbon from su­

perconducting materials by mixing them with molten silver, 
then putting the mixture onto a chilled, spinning wheel. The 
molten metal rapidly solidifies and rolls off the wheel as con­
tinuous ribbon. Backed by $4 million in venture-capital fund­
ing, the company is now running a pilot plant and plans to be­
gin selling its superconducting tape early this year. 
However, skeptics such as IBM researcher Paul Grant point 
out that, as of late last year, American Superconductor had 
not yet produced even laboratory samples that can do what it 
claims its production tapes will. 

At Arch Development, a joint venture of Argonne National 
Laboratory and the University of Chicago, researchers mix 
ceramic powder with a binder and form it into thread-like fi­
bers that can be wound into wire before heat treatment turns 
the powder into a superconductor and makes it brittle. AT&T 
Bell Labs uses a similar approach to make flexible tapes. To­
shiba encapsulates ceramic powder in a metal tube that can 
be formed into wire or tape before heating. 

Ceramic coatings, thin films, and electronics. Ceramics 
can easily be formed into coatings and thin films that can be 
processed with standard microelectronic-fabrication tech­
niques used to make silicon chips. Indeed, ceramic coating 
processes are so 
straightforward 
that AT&T Bellcore, 
which has demon­
strated thin-film de­
position using la­
sers, declines to 
patent its tech­
nique. 

Because apply­
ing coatings is a rel­
atively simple pro-

Ceramic coatings, thin 
films, and . electronics 

1987 Sil£, None 

cess, small PlAYERS, AT&T Bell Labs/Weare, C..... 
companies that Process Systems, Conckictor TedlilDlagiti, 
want to explore the Canduc1us, ~l<lnetk Systems, &.-ff 
technology are hav- Convtnlon Otvicls, Gamtt, Genni Blc1ric 
ing trouble raising _ •. (fngland) , Genni Molon, Guernsey Coat· 
the money needed Ing l.abaralories, IIM, Malsuslita Ellc1ric 
for research and de- • lncbtrial, Mlaoaecllo,ilca .ind C...,ier 

Ttcflnolavy, Nippon T-... and Tllephant 
velopment. For in- . ·: 
stance, Guernsey . 1 

I 



oating Labs, an optical-coat­
ing company in Ventura 

alif., has been unable to at~ 
lract _venture dollars to sup­
porl basic research in super­
conductor coatings. Venture 
capitalists are willing to back 
only proprietary techniques. 
However, president Pete r 
Guernsey complains that, 
without research funding, the 
company cannot develop a pro­
prietary process. 

Ceramic coatings already 
have been used to produce 
electronic devices such as 
SQUIDs in laboratories by 
IBM, AT&T Bell Labs, Matsu­
shita, NTI, and Energy Con­
version Devices. But many 
technical difficulties remain. 
For example, ceramic SQUIDs 
are as much as 1,000 times less 
sensitive than their niobium 
counterparts. 

Microelectronics & Comput­
er Technology, which is setting 
up a consortium of 20 compa­
nies to support superconductor­
electronics research, is study­
ing the use of ceramics not in 
chips, ··but in electronic intercon-

Led by entrepreneur George McKinney, American 
Superconductors aims to be first with new ceramic products. 

nects that would tie conventional computer chips together. Su­
perconducting ceramics would provide much faster signal 
transmission between chips in a multiple-chip device. 

In yet another attempt to apply superconducting ceramic 
to electronics, Electro-Kinetic Systems is developing coat­
ings that would provide electronic shielding for computers. 
The coating would absorb signals generated by the computer 
which, when picked up by an outside receiver, can be deci­
phered to reveal its computations-a threat to security. Elec­
tro-Kinetic is developing a shield for the ETA-10 supercom­
puter from ETA Systems of St. Paul, Minn. The computer 
already uses liquid nitrogen to chill its circuitry, setting up 
the perfect environment for ceramic superconductor coating. 
Because of this synergism, shielding is 
expected to be one of the earliest com­
mercial products for the new ceramics. 

compete with established niobium alloys, are needed to get 
such work beyond the early stages. So far, developments 
have not been promising. Wire made by Arch Development 
and Toshiba, for example, shows only poor current capacity 
and magnetic strength. George McKinney, president of 
American Superconductor, says he will sell a ceramic-based 
tape with high current capacity and a strong magnetic field 
early this year. 

The most significant breakthrough for commercial super­
conductivity-for the near term at least-is not the discovery 
of high-temperature superconducting ceramics. More imme­
diate payback is likely to come from developments such as 

Eriez' clay-purifying magnet, which dem­
onstrates that superconductors can be 
applied to ordinary industrial tasks, and 
from Biomagnetic Technologies' medical 
imager. Research into uses for ceramic super­

conductors. The major electrical compa­
nies, plus nonprofit organizations such 
as the Electric Power Research Institute 
in Palo Alto, Calif., are studying potential 
applications for ceramic superconduc­
tors. These include magnetically levitat­
ed trains, long-distance power transmis­
sion, and superconducting motors and 
generators. However, such research isn't 
expected to bear fruit before the year 
2000, if then. 

Research into uses for 
ceramic supercondudors 

The ceramic superconductivity com­
munity remains in a state of vigorous re­
search activity, helped by federal fund­
ing and venture capital, but its present 
market prospects are rather cool. Unless 
researchers can overcome the technical 

Nitrogen-cooled superconducting 
wires or tapes, with properties that can 

1987 SIZE, None 

PlAYERS, ASEA-llrown Bov.-1. Garrttt, 
General Electric (England). Mltulshi Elec­
lric, NEC, Nippon SINI, Oxford lnstnllnaltl 
Growp, Sumitomo, Toshlla 

difficulties, 1987's springtime of hope for 
ceramic superconductors may give way 
to a long winter of discontent. ■ 

T.A . Heppenheimer u ajournalut and 
author specializing in aerospace and 
other technologies. 
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IN REPLY PL.EASE QUOTE 

No,H Q ... 8932"".~(PE~ 2b) 

------=,._J...iw-~~TERS 
OTTAWA 4 Oni ., / {, Apr 64 

vY-1.,l~ l 
. ' .,., 

J 11 I A ~':l:.~.l.T.:0 ... --:: . ..JIJ 
.... to.~ ....... J../../ J.. 

Attention : Directora te of FhvsicAl 

Radar Ab sorbi nP Technioue s 

/ -

[CE\ l • 

pp.lr 1qb4 

1. Atta ched is a copy of a letter received 
from our CLO at TJSAEPG wh ich exrlains a discussion 
wit h repres enta t i .r r s of or th American -viation 
perta inin to the i company's development of a 
rada r absor bin ma t erial . Thi s information un­
doubtedly will -be of i nterest to both t he DRB and 
the RCAF . 

~/)/~~~ 
haRA Coffi n) 

Colonel ~ 
Director of Equipment Policy 

ATT 

cc: 

Chief of the Air Staff (ATTN: DADSO) 
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- I HEA0QUAaTERS 
U. S. Al.MY ELC-CTRONIC ~OVINO GROUND 

Fort Huachuca, Allzono 
Office of~ CaftC>dlon Llal10n Offlc• 

Commands 
C~odlon A#m, Staff 
2450 Maaach--..tn Avenu., N. W. 
Walhl"GtCWI , DC, 20008 

CAS(W) 8932-5 (AfPG) 

') A.fl' 64 

Rado, Abaari,I ng T echnl ques 
fJ«th lm.lcon Avlatian 

I. Ref68SC1ltatlves ol North ~Icon Aviation vllllted 
Fort Hvoehuco recontly and dcoalbed In a v«y c,uard.d lftannlt tholr coq,any'• 
de-,.lopment of a rodar absorbing mat•lal. This mat•lal l1 called HIDE (Hlvh 
Abtarptlon lnh9atcd DofSMe 1yst m). The work to date haa beran done undar 
o USAf contract out of AarOftOUtleal SystCWN 0lvl1lon, Patterson Afl, Dayton, 
Ohio. Charact•htlcs ol the m:aterlal and procca are SECRET ond on a •need· 
to~now• batb, and ref.encea to Ol'Pf lftllltary appllcatlon or al1tence ol tudl 
a rnoarch proe,cmma la at leaat CONFIDENTIAL. No mention of thb work ha 
beon publ bhod In ted\nlcal lltaat11e . 

2. Although detoll1 en ,,_.., It WGI lean.d ~ thb le 
a honey~ type of mat.fol that pcee, .. QOOd 1truct11al m.,.ttl GIid mn bo 
produced 111 1peclal conflgurcatlana. Sectlana ol wlngt, cowllnes, ond fuaeloga 

apparently can be l'ACldo entirely of this matorlal Of It can bo lnter,ted Into 

dealgns. 

3. The repr .. ntatlv• would not answer ,peclflc quatlons 
but one con speculate an the propertloa of HIDE beeoUM It wat Indicated that 
ri,e followt,. appllcatlona and quatlona ._.. not urncuonable: 

a. Mlgt,t be appl led to reducl ne radar croa section of 
mortar bomba (P1catlnny are lnwatlgatlng ttlh). 

b. Can be made reflective at certain frequenclot and, hence, 
off en paalblll ti• f« d.coyt. 

c. Might be applied to vehlclos. 

d. Can be uaed to abaorb lobes from rodar antennae. 

e. Can be ccntldered fo, rodome1. 

f. Poealble appllcotlons to clothl"fl and roductlon of radar 
ret11na from trCIOP' • 

4. It 11 evident "om tho above that ~ COffiW'.;.tlons were 
not very productlw. It was agroed ttJth /ih John R. MIiier, Information Systems, 
AdYaneed ~al'T'l. Dewlopmont, North America" .c\vlatlon, Inc., Space and 
l~armatlon Sy,tena Dlvlslon, 2000 North M.movlal Drive, Tulaa 2, Oklahoma, 
that we aJiould contact th Cl Moore, Dovls Bldg, K Street, Waahlngton, who It 
their Wa1hlngton r•F"Mntatlvo. It wm suggested that Auttrcalla haa already 
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al,talned a clearm1a to disc~ detalla al th• programme and It Wal .,.,.cted 
we wovld haw no dlfflcultl• If we ~ed o clearance. ~edly, 
c~•ldtlON with t-h Moare would reveol how o clearonce should be obtal.-d 
and In wtMlt areaa we ~Id .. pNII a" lntenlt. 

5. Tllh dev•l.-,.t wlll be of lntcirelt to the RCAF and to 
OU. The~ appean to be wltllne to make the'1 d.Yelopw,t as widely 
kftDIWft • aecw-lty P9ffllltt and lndk:ated they would ~Gk. to lir&.f an audlCJIICe 
I" OttCIWIII • 

6. From ather .,..ca It la loamed that tho HIDE syttem b In 
lhnlted ~Ion,.,. Md canaldtntl• con be gl¥en to U1lng It In deslp now. 
IR o-'dltlot1 to f~II pstlcular product, North ~ICOft Aviation are knowledge­
able '" CCMlf)l.,,.,,., tylfen ..d al..,..tve t.chnlc,,ee In the fleld of radar 
~1,. ..._'-It. 'MIiie HIDE II Mt an ocowtlcal rnan,lal, tM haneyeonlb 
IWVChn cappawl, adl aa a reflectar far aound and, bel"O llght In wei.t, could 
be opplled to cataln .... _._,. ecoultlcal lewla are a probl ... 

7. HIDE at p,111nt 11 an S to X band ~Id~ e V&l'e• 
tlon can be glYet"t to aonw appUcotloN In the l I.and reglOft. It It oleo ~ fb!o 
that apeclol da.1.- '-9 lne Ht D! nwatwlal would ,.,-rralt relCJtlwly rtllffOfl frequoncry 
band windows In ,odcMw and that this m~t help to~ 1111nual lntorfwenCII 
or •'-'ting pnbleta1. It la knewn that perforrmnce fltur• cire awllc W.i en tho 
attMuatlon ot YGrloua frequenclea and on the thick.MIi cmd corllg11atlon of 
matwtal mat eulted for apaclflc appllcatlana. In addition to contoctlng Mt Moore, 
there It a Mr &le llnd.n employed by the Array at Fart~ who ll 1Gkl to 
be OM al the...., kMWledpa,ble people m the /l#my on the HIDE progruw. 
\.Wartlliidely, hh oddr- Is not •wti.'- Id It It thought that he wwb et 
USAEUDl. 

I. The Narth Amerlcon Aviation repretORtQtlve also <ICfvlMd 
tMt fM)' half recel"9d an k-, cONruct out al Humvtlle, Alabima, f• the 
Nftla .Id aupenonlc tarw,et drw coll.t the le.t Heoded Road Runtm. Thia h 
I~ ,.... Cl mny alrata,. ... ,,...,w.. n .... mlMftl IOftlc aNI ,._.,.. mltllHI 
~ ~. In 1h pr-■-ftf caJl.,atlon It hen no1WWllla.w:• capablllty 
W It 11 thought that the company la lnwatlpl .. paalbllltles al a drona baled en 
their p,•ent product Id admpt.d to pr0¥1de the ~ and ,a,.. needed far ....... 

SECRET ..., 


