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"KEY" SOUGHT FOR 
NEW TACONITE 
METHOD 

Dr. I. Iwasaki 

A visit with Dr. 
lwao Iwasaki , at 
the Mineral Re
sources Research 
Center, located 
high above the 
Mississippi on the 
extreme edge of 
the U of M's East 
Bank campus, 
brings into sharp 
focus the problems 

awaiting sol utions by the research 
team he leads. At the same time, it of
fers a glimpse of the potentially im
mense rewards for Minnesota 's econo
my if their efforts succeed in making 
multi-billions of tons of non magnetic 
taconite commercially feasible to proc
ess into steel. This Minnesota Iron 
Range ore source could provide steel 
makers with enough ore to last for 
hundreds of years. 

A combination of events taking 
place away from Minnesota 's borders 
add other interest-kindling factors in 
that day these ores may become us
able. Dr. Iwasaki points out three rea
sons why " unlocking " these ores for 
use, holds heightened interest for steel 
companies. The first is that while mag
netic taconite takes a ratio of three 
tons of ore to produce a single ton of 
refined , magnetic ore pellets, non 
magnetic ores offer a more favorable 
ratio of two or two and one half tons 
of ore to produce a single ton of pel
lets. The more favorable ore-use rate 
is then complicated , because the mag
netic ore is much easier to process . 
Second , this huge cache of available 
ore becomes ever more important as 
foreign nations (such as Venezuela 
and Peru) nationalize ore holdings we 
had looked toward to an ever greater 
extent for supplies. Third , the tradi
tional route Minnesota ore followed, 
was to float " down East" where coal is 
in plentiful supply, to provide the nec
essary energy source for it to be proc
essed into steel. 

Now, the route may be changed by 
newly available western coal in plenti
tude at a not prohibitive distance. 
Lake Superior could then become a 
reversed route " down East" for Minne
sota-made steel to take to the eastern 
market. 

At this point the picture swings 
back from the Range and its ever 

Continued on page 4 

DR. HOLLOMAN TO SPEAK 
ON SCIENCE & TECH. DAY 

Massachusetts Institute of Technolo
gy 's Director-Center for Policy Alter
natives-has accepted the invitation as 
speaker at the Science and Technolo
gy Day banquet on Friday evening , No
vember 4, 1977 at the Radisson South 
Hotel , Minneapolis. Dr. Holloman has 
indicated he will gear his remarks to 
the central theme of the afternoon 
seminar on " Materials for Today and 
Tomorrow. " He is an excellent speaker 
with a wide ranging background in 
science, technology and education . 

Outstanding Ach ievement Awards 
will also be presented to selected dis
tinguished alumni during the banquet. 

Comi ng Programs . .. 
CONTINUING EDUCATION 
FOR ENGINEERS 

HOW TO SYSTEMATIZE YOUR PLANT 
OR FACILITIES LAYOUT 
Sheraton Inn-Northwest, 1-94 & Hwy 52 
September 19-20-21 

This seminar focuses on practical so
lutions to plan layout and facilities 
planning. A good cross section of the 
Muther techniques and an opportunity 
to apply them under direct guidance 
are offered . For further information 
call : Seminar Administrator 612/373-
3157 Fee : $395 (355.50 for teams of 
three) 

PROJECT MANAGEMENT: PLANNING, 
SCHEDULING & CONTROL 
Rodeway Inn , 1321 E. 78th St. 
October 5-6-7 

At this seminar you will find proven , 
workable answers to help solve your 
project problems. The faculty show 
how to get your people to accept and 
participate in your plans, how to set 
measurable project objectives, how to 
develop realistic performance stan
dards and how to help team members 
solve their own problems. For further 
information call : Seminar Administra
tor 612/373-3157 Fee: $395 ($355.50 
for teams of three) 



MESSAGE FROM THE 
IT ALUMNI SOCIETY 
PRESIDENT 

The IT Alumni So
ciety has enjoyed a 
good year! Some 
of the highlights 
since the Spring , 
1977 issue of 
ITEMS are reported 
here. 

Mr. David Hag
ford, 2nd Vice 

Everett H. Dale President of the IT 
Board , recently 

discussed the Sorciety 's three year 
plan. It was suggested that we keep 
the programs that we have had and 
develop one new program per year. 
These will fall in the areas of 1) Stu
dent Awareness Career Opportunities, 
2) IT Curriculum Assessment and 3) 
Fund Raising for Facilities. The plan 
might include a " career resource cen
ter" for alumni and students. 

Progress is being made on im
provements in constituent society pro
gramming . We are one of 17 societies 
in the Alumn i Association and are 
deeply involved in a long range evalu
ation study. Executive Director, Vince 
B ilotta, has assured the planning com
mittee that constituent societies are a 
major concern of the Minnesota Alum
ni Assoc iation and that every effort w ill 
be made to strengthen this program . 

About the time this issue is going 
to press, IT Dean Richard A. Swalin 
and his staff have scheduled the 
" Dean 's Luncheon " where the Board 
receives an update from IT. This is an 
annual affair and highlights will be re
ported in the next issue of ITEMS. 

All three Outstanding Achievement 
Awa rds presented at the Association 's 
Annual Alumni Night in June went to 
IT graduates. Rec ipients were William 
N. Carey, Jr. , '37 BCE, John H. Ger
stenmaier, '38 SME and Donald K. 
Slayton , '49 BS Aero Eng. 

A number of alumni have been 
heard from since last April and are 
featured in " NEWS FROM ALUMNI " in 
the section which follows. Let me hear 
from you! 

Everett Dale , President , I. T. Alumni Association 

NEWS FROM ALUMNI 

Bob Rynearson, '49 EE, was named 
Vice President and General Manager 
for Honeywell , Inc . Avionics Divi
sion-Minneapolis on January 1st. Pri
or to that time , Bob was Vice Presi
dent and General Manager, Aerospace 
Division-Florida (St. Petersburg). He 
and his family now reside in the Twin 
Cities suburb of North Oaks . 

Merr ill Ludvigson , also '49 EE, has 
been , for the past two years , Sen ior 
Engineer-Advanced Program Devel
opment, at Rockwell International 's 
Collins Radio Group in Cedar Rapids , 
Iowa. He is primarily involved in new 
proposal activity in the Marketing and 
Engineering areas. Previously, he was 
Program Manager-Globe! Pointing 
System . Merrill was recently appointed 
Chairman of IEEE in Cedar Rapids and 
is also serving as President of the ar
ea 's Sons of Norway Chapter. 

Elden Anderson is with the Govern
ment Telecommunications Group of 
Collins Radio as Staff Engineer and 
Rudy Nelson is Reliability Engineer 
with Collin 's Avion ics Group. Both are 
EE's as is Bill Windus , a Consultant 
with Spectra Associates in Cedar Rap
ids working on State communications 
systems. 
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Representing Civil Engineering on 
the Alumni Board is Richard Barker 
'55 BSCE, '56 MSCE and '62 Ph .D. • 
While a graduate student at the Uni
versity , he served as an instructor in 
the Civil Engineering Department and 
taught basic courses in structural 
analysis and design. Upon completing 
hrs graduate studies, he was appoint
ed an Assistant Professor and contin
ued to teach courses in structural en
gineering with emphasis on numerical 
methods and computer applications. 

In 1964, Dr. Barker moved to Vir
ginia Polytechnic Institute in 
Blacksburg , VA, where he taught 
structural engineering courses and 
conducted research in the analysis of 
structural systems. While at VPI, he re
ceived three engineering education 
awards, two from the ASCE student 
chapter, selecting him as the out
standing professor of civil engineer
rng, and one from the University, for 
excellence in teaching undergraduate 
engineering subjects . He rose through 
the academic ranks at VPI and in 1973 
was promoted to Professor of Civil En
gineering. 

His research efforts are reflected in 
the nature of his publications, includ
ing articles on limit analysis of rein
forced concrete beams, analysis of 
thick laminated plates, fibrous com
posite materials, stiffened bridge 
decks and effect of joints on roof con
trol in tunnels. He also has served as 
principal investigator on research proj
ects dealing with the dynamic analysis 
of reinforced concrete structures and 
with the structural application of com
posite materials. 

Returning to Minnesota in 1974, Dr. 
Barker accepted a position with Toltz 
King , Duvall , Anderson and Assoc iate~ 
a long-time consult ing engineering ' 
firm in St. Paul. His association with 
TKDA is not new as he had worked 
with them as a structural engineer 
while pursuing his graduate studies. 
His present responsibilities include 
special projects such as soil-structure 
interaction , dynamics of foundations 
explosion relief systems, high tempe ~
ature/pressure piping systems and 
simluation of waste heat recovery pro
cesses. He currently resides in Rose
ville with his wife Barbara and their 
family of six. 



Morris E. Nicholson , Director , Continuing Education in Engineering and Science 

CONTINUING EDUCATION 
TO FOCUS UPON 
INDIVIDUAL'S GOALS 

The Association for 
Media-based Con
tinuing Education 
for Engineers, Inc. 
(AMCEE) has 
adopted a new 
name for them
selves. The Associ
ation was intro
duced as the Pro-

or. M.E. Nicholson fessional Develop-
ment Division at 

their July meeting in Grand Forks, N.D. 
Dr. M.E. Nicholson was the participant 
for the U of M 's Institute of Technolo
gy. 

Professional Development Division 
is a nationwide non-profit consortium 
of universities formed to increase the 
national effect iveness of continuing 
education for engineers. They offer a 
network of member institutions who 
are producers and distributors of vid
eo-based off-campus instruction. 

Recent trends in industry and man
agement concerns about interpersonal 
relationships , the ability to communi
cate, career development and engi
neering economics have come to the 
attention of the Professional Develop
ment Division . They are responding 
with a new concentration on individual 
growth as a lifelong effort and a goal 
of incorporating this into a more per
sonalized continuing education pro
gram. In contrast with the old concept 
of the individual course on a specific 
subject , this program will represent a 
maturing of continuing professional 
education. 

REPORT REVEALS 
INDUSTRIAL SUPPORT 
FOR EDUCATION 

Interest at the meeting was also ex
pressed on a recent report by The 
Conference Board , summarizing Edu
cation in Industry. The report , based 
on data from 610 companies with 500 
or more employees, and broken down 
by size and type of industry, showed 
statistics on the amount of financial 
support that is being given to educa
t ional training programs from major 
industries. 

Some of the largest firms are 
spending more than $2 billion a year 
on employee education . That figure 
equals the amount colleges and univ-

ersities throughout the country have 
been receiving in grants and contribu
tions from all sources, for the same 
purpose. 

The bulk of the $2 billion , 80 per
cent of it in fact, goes for in-house 
programs run by the companies.-Elev
en percent ($220 million) goes for tui
tion aid programs and nine percent for 
other outside courses. 

Although programs to train and in
struct new employees are substantial , 
the major emphasis is being placed on 
present employees, preparing them to 
assume new responsibilities , improve 
their performance and maintain com
petence in the face of changing tech
nology. 

The report ranked four-year engi
neering or science colleges and two
year vocational colleges as highest 
among educational institutions in pre
paring people for work. Problem areas 
included functional illiteracy, grammar 
skills and communication skills , but 
personnel executives believe that 
these problems could be cured and 
that educational institutions would do 
well " to emulate industry in its grow
ing emphasis on student preparation , 
the blending of classroom study with 
both programmed self-study and 
planned problem-solving experience, 
the tai lo ring of curricula to clearly de
fined goals and individual needs, and 
the employment of advanced instruc
tional technologies. " 

SOLAR ENERGY 
VIDEO COURSE ANNOUNCED 

Also announced at the meeting , was 
the completion of videotapes present
ing a course in Solar Energy Heating 
and Cooling . The tapes will be availa
ble in early September for use by 
member schools in presenting the new 
and needed course as a continuing 
education offering . ERDA has shown a 
strong interest in the course and may 
want to support its further develop
ment, making the course available in 
all the states. 

Component parts of the videotape se
ries include : 

Availability of Solar Energy 
Flat Plate Solar Collectors 
Selective Coatings and Evacuated 

Collectors 
Solar Concentrators 
Solar. Photovoltaic Conversion 

Thermal Storage Systems 
Design and Installation of Solar 

Heating and Cooling Systems 
Socio-Economic Aspects of Solar 

Heating and Cooling 
Solar Energy & Consumer Markets 
Instructional Factors Concern ing 

Solar Energy 
Solar House Design 

Solar Demonstration Projects 

BOARD ALLOTS FUNDS 

The IT Alumni Board at its spring 
meeting, April 13, voted to appropriate 
$750 from its current treasury balance 
for Dean Richard A. Swalin 's discre
tionary fund . A like amount has been 
given to this fund for the past three 
years . The Board also voted the sum 
of $1 ,000 for the expressed purpose of 
recruiting Merit Scholarship winners 
and finalists to the Institute of Tech
nology. 

Dean Richard A. Swalin , in a letter 
to the Alumni Society dated April 19th 
stated: " My thanks to the officers and 
board of the IT Alumn i Society for 
your recent contributions to the 
Dean 's Discretionary Fund will aid in 
publishing the ITEMS newsletter. The 
$1,000 added to the IT Merit Scholar
ship Fund will help a great deal in at
tracting high quality students into the 
Institute of Technology. " 

Thanks again for your cooperation 
and continued support of IT programs. 



MATERIALS FOR TODAY 
AND TOMORROW 

The annual IT Alumn i Seminar, " Sci
ence and Technology Day" will be 
held on the University of Minnesota 
campus, Friday, November 4th. The 
important theme of this year 's seminar 
is " Materials for Today and Tomor
row." 

You have probably heard and re
heard of OPEC and associated prob
lems with oil shortages. It may be 
sometime in the not too distant future 
when you hear of OCrEC, the Orga
nization of Chromium Exporting Coun
tries. If and when South Africa and 
Rhodesia change political control , 
such an outcome is plausible and your 
razor blades would be in jeopardy. Un
derdeveloped nations rich in natural 
resources but poor in other regards 
have Washington sufficiently appre
hensive so that a National Materials 
Policy is being formulated . If this isn 't 
imp lemented, we may soon find our
selves with vast materials shortages. 

What are our alternatives? One is 
to make components last longer, 
which requires increased reliability 
and protection from the environment, 
which implies new materials or corro
sion protection methods. Another is to 
have wholesale substitution of existing 
material classes for example non-cor
rosive fiber glass or polymer automo
tive components. 

Another alternative is to use cheap, 
available materials from low-grade 
ores or from the oceans and , depend 
on " unlimited " energy for recovery. Of 
course , this requires a whole new set 
of materials to recover H2S from sour 
gas wells or as containment for a fu
sion reaction . Once unlimited energy 
evolves , the stage is set for an entire 
series of new materials ' innovations. 

IT SYMPOSIUM 
TO ASSESS SCARCITIES 

This fall 's IT symposium will assess 
some of the immediate and long-range 
scarcities which may develop , and will 
explore some alternatives for solving 
the resulting problems. The afternoon 
seminar in the Coffman Union Theater 
will be moderated by William W. Ger
berich , Professor of Chemical Engi
neering and Materials Science-U. of 
MN . Other speakers include: James L. 
McCall , Manager of Materials Resourc
es and Process Metallurgy-Battelle, 

Columbus , OH ; Christopher W. Macos
ko , Associate Professor of Chemical 
Engineering and Materials Science-U . 
of MN ; James R. Johnson , Executive 
Scientist and Director of Advanced Re
search Programs Laboratory- Central 
Research 3M Company ; and Barry 
Koepke, Research Scientist- Honey
well Research Laboratories and Ad
junct Professor, U. of MN. 

The 1977 symposium is expected to 
attract a wide audience from industry, 
government and the academic disci
plines. Further details are forthcom ing 
this Fall . 

INTERDISCIPLINARY 
PLASMA 
CHEMISTRY GROUP 
EMERGES 

Dr. H.J. Oskam Dr. E. Pfender 

Approximately a year ago, October 
1976, an executive committee of five 
senior faculty members , was formed 
on an informal , " self-starting " basis, 
from among the departmental .staffs of 
the Institute of Technology. Busy 
enough at the time, with their own re
search and teaching , one would hardly 
have expected them to seek out more 
to do. But the common factor that 
brought them together and now com
mits them to additional time and ef
fort , is reflected in the name, Center of 
Plasma Chemistry. The presence of 
the preposition " of " in the name, 
rather than the more frequently used 
" for ," provides a correct clue that thi s 
is hardly the usual research group. 
First, it helps lay to rest the long-dead 
misconception that interest and in
volvement frequently tend to be con
fined within departmental boundaries, 
by its members , from four different de
partments, being completely involved. 
" No one is doing it because he lacks 
work," said one. " We all bring specific 
skills to the group, and we all respect 
each other," another added . Interdisci
plinary is a truly applicable word in 
this instance. 

Continued on page 5 

TACONITE-from page1 

broader potential , to Professor Iwasaki 
and the collegues he works with as a 
principal researcher. While the p ictu re 
now involves fewer people, a staff of 
eight or ten conducting disciplined re
search toward a specific goal , the im
plications if they are successful , and 
the economic outlook for non magnet
ic ore remains auspicious. With the 
immense tonnages involved, pennies 
per ton quickly add up to large sums 
and dictate that their solutions must 
offer at least this degree of economic 
incentive. Many of the ores on the Cu
yuna Range contain from five to ten 
percent Manganese, a widely used 
mineral that , at least in large part, is 
now imported. 

The evidence accumulated so far 
indicates that non magnetic ore must 
first be converted to magnetic ore. 
One approach is to convert to magnet
ic ore (magnetizing roasting , direct re
duction) and follow a concentration 
scheme similar to magnetic taconite. 
These processes are economically 
unattractive. Conventional flotation or 
flotations preceded by either wet high 
intensity magnetic separation or selec
tive desliming is another possible ap
proach, but these processes have 
technically unsolved problems and are 
economically marginal at best. A fresh , 
totally different approach based on 
unconventional concepts is essential 
for solution of the problem . This is the 
approach that the MRRC staff is str iv
ing to bring into being . 

Dr. Iwasaki says the final evaluation 
is yet to be made, and it would be pre
mature to speculate as to when this 
can happen. 

This problem is, by no means, the 
only research concern the group con
fronts. They also are work ing with the 
Minnesota Environmental Quality 
Council 's Regional Copper-Nickel 
study group on environmental prob
lems connected with Copper-Nickel 
bearing Duluth Gabbro in North
eastern Minnesota. Here they are 
working closely with environmental
ists, biologists, water chemists and 
other whose differing viewpoints affect 
the way mining and processing will 
eventually be done. This is strongly in
fluencing the ro les tha.t should be 
played by groups such as the Mineral 
Resources Research Center. Iwasaki 
feels, in fact , that such associations 
offer new sources of ideas and ave
nues of interest that both should and 
now do apply to the processing of 
Minnesota 's vast quantities of non 
magnetic taconite. 



PLASMA-from page 4 

Since the group effort was initiated 
by the five men, two additional resear
chers have been added, something 
that is done by invitation only. The 
seven now are: L.M. Chanin , Electrical 
Eng ineering; L.L. Miller, Chemistry; 
H.J. Oskam, Electrical Engineering; 
S.V. Patankar, Mechanical Engineer
ing ; E. Pfender, Mechanical Engineer
ing; G.Y. Robinson, Electrical Engi
neering ; and L.E. Toth, Chemical Engi
neering . 

Members report that different oc
currences triggered the decision to 
form the group. One cites the case of 
one of his graduate students who was 
interviewed by five representatives 
from different industrial firms , with 
four expressing a strong interest in the 
man. Of the four, three considered him 
for almost identical positions, that of 
conducting plasma chemistry research 
programs for them. 

Another impetus was provided by 
Royal Rostenbach from The National 
Science Foundation, who was on cam
pus to discuss the progress of I.T. 
projects being funded by the Founda
tion division he is involved in. During 
informal discussions while he was 
here, he offered opinions as to the 
need for concerted efforts in the field . 

Still another reason stems from the 
tact that in recent years, much of the 
work in plasma chemistry has been 
done by industry in such areas as ma
terial sciences, microelectronics, biol
ogy, and polymer, organic and analyti
cal chemistries as well as semi-con
ductors, dry etching and other 
spheres. Members feel that this is the 
time tor intensive efforts, to examine 
the basic discoveries underlying the 
impressive accumulation from these . 
backgrounds, and to train graduate 
students to the degree of proficiency 
that basic future involvement in plas
ma chemistry will require. 

Also , at this particular time, indus
tries with the high energy require
ments previously obtained from natu
ral gas, something growing scarcer, 
costlier and less dependable due to 
cut-offs at times of peak consumption , 
are now paying greater attention to 
the " hot" or " equilibrium " plasmas, 
one of two types produced by electri
cal discharges, as a dependable ener
gy source. 

All these are important to the be
ginnings of the Center of Plasma 
Chemistry. However, more important is 
the " cross fertilization " or generation 
of heightened interest that comes from 

and , in turn , to each other when scien
tists such as these men , work with 
common purpose. This was quickly 
found to be in operation when talking 
with Oskam and Ptender for this story, 
and makes it possible to predict that 
the next chapter will be one of signifi
cant results to report upon. 

NSF Holds Continuing 
Education Conference 
Early in February , the National Science 
Foundation asked Morris E. Nicholson , 
Director of Continuing Education in 
Engineering and Science , to serve on 
a steering committee to develop a 
conference on analysis and discussion 
of the role of Continuing Education tor 
Engineering and Science. The deci
sion was to draw upon both Academe 
and Industry for papers that would be 
the focus for discussions by those in 
attendance from the two major 
groups. 

The conference was held on Au
gust 5th and 6th at which time six 
commissioned papers covering sub
jects from the role of Continuing Edu
cation in the updating process for en
gineers to multi-media teaching re
sources and the important Academe/
lndustry interface. 

One of the important outcomes of 
the event was the adoption of a pro
posal asking , " That the National Sci
ence Foundation establish a Com
mission on Continuing Education tor 
Engineers and Scientists." The group 
also expressed its consensus that the 
commission should be patterned after 
existing NSF commissions with similar 
resources , staffing and autonomy. 

Subsequent to the adoption of the 
proposal, it was also suggested that a 
goal for the commission be created in 
order for the target audience of the 
commission to be clearly identified . 
One goal suggested was , " To en
hance, through continuing education , 
the technical vitality of engineers and 
scientists in the work force of the 
United States. " 

Joseph M. Biedenbach , Director of 
Continuing Education at the University 
of South Caroline noted that industry 
is moving ahead quite rapidly in the 
amounts of funds committed to Con
tinuing Education and the effective
ness of the programs it presents. He 
also divided functioning engineers and 
scientists into four groups that vary 
widely in the effectiveness of their ap-

plication to their jobs. The first group 
he termed as " in novators," would not 
have the time for programs and would 
get little from them. Next to. this group 
he placed the " pace-setters" who are 
largely taken from the innovators. The 
majority are, to him, " adapters ," and 
the bottom group, consisting of per
haps 10% of the total group, he tends 
to dismiss as " laggards. " 

For maximum impact he thinks that 
the bulk of Continuing Education pro
gramming should be keyed to the 
adapters. 

He also expressed concern over his 
opinion that at present, there does not 
seem to be any really accurate way of 
finding the Continuing Education 
needs tor programs. They go , he re
ports , from the very successful , to 
thing that are unattended blunders. 

Taken as a single group, working 
scientists and engineers represent 
large numbers of individuals and the 
total requiring a single program may 
be a relatively small total. In this con
nection the ability to serve the " lone
some man ," the lone scientist or engi
neer working at a small installation in 
a sparsely populated location must al
so be considered. 

At some point, the group decided 
that the package tor a subject should 
consist of a live learning manager, a 
well developed lesson package , easy 
access to it and a reasonable cost for 
the i nd ivid ual. 

As far as past learning , " on the 
job, " processes are concerned, the 
" laissez taire " random approach 
where an individual goes to the library 
for a book , was felt by the group, to 
be time consuming with little benefit . 
Both in the past, and the future , the 
colleague who is present and easy to 
consult has always been important 
and is in essence, functioning as a 
learning manager. 

Those found to be essentially con
cerned with the programs developed 
to meet all the scientists and engi
neers in the work force were found to 
come from industry and universities 
with presently functioning Continuing 
Education programs and from profes
sional societies . Other sources of in
terest were those who are concerned 
with faculty development and profes
sionals interested in learn ing and be
havioral research . Many continuing 
education professional s expressed 
concern that the funds that might 
emerge for continuing education 
might become too diluted to accom
plish their goals. 
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