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RBSTRACT . N -

A course on technology for the non-technical student has been developed
and tested at the University of Utah. The purpose.of this, course is to
acquaint the non-technical student with the. effects of technology and tech-
nological change upon his 1ife ahd with the issues which he, as an-intelligent
citizen, will be called upon to decide. '

The materials used for the course are summarized in this repbrt in

sufficient detail so that, using the report, faculty in other institutions .
may try out the course with a minimum of additional preparation. '
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I.  INTRODUCTION o

A running complaint in the engineering colleBes of the country for

* many years has been that the engineering colleges norimally sehd their stu-
dents to the Letters and Science part of the campus to take courses in
humanities, social sciences, etc., in order to broaden their outlook upon
life. On.the other hand, the students from Letters and Science normally have

' no'contact with-the things taught in and by the professional schools on the
campus. It is the opinion of most engineers that one can hardly consider-
himsel'f an-educated person if-he has no understanding of how the -engineering,
legal, pedical, etc., systems of the country operate and how these influence
his 1ifé. As a step toward solving this problem, the College of Engineering
of the University of Utah decided to offer a course for non-engineering and
non-science students about technology and its impact upon their lives.

" This course deve'lopment program was furded by the National Science Founda-
tion through Science Curriculum Improvement Grant No. GY-6386. The grant paid
for the Project Director, Dr. Noel de Nevers, to spend the summer of 1969
preparing materials for the course, to work half-time during the academic year
1969-1970 -in teaching the course and revising the materials, and to spend the
summer of 1970 preparing this report. .

» The course has now been taught.’at the University of Utah-for three con-
'secutive quarters.  The instructors were Noel de Nevers, Dr. Abraham SeSin,
and Dr. Seymour B. Hammond. Dr. de Nevers prepared the basic material, Dr.
Hammond and Dr. Sosin used the material without preparing major additional -
material and provided comments dnd gquestions on it. In addition, variants of
the course have been taught as Honors Symposia by Dr. de Nevers 1in the Spring
Quarters of 1969 and 1570. :

The course, as currently taught, is open to all students from freshmen
through seniors. The principal enrollment has been: freshmen who are taking it
as one of the electives in the general education program at the Unjversity of *©
Utah. The typical class size is 50 to 70 students.. The course is taught as
a reading-and-discussion class. There is a relatively extensive reading list,
consisting of books available in pocket book form and a set of readings which

vare reproduced for the course and distributed in a cover through the University
Bookstore. For each reading, a set of discussion questions is handed out to
the students. The class sessions consist of discussion led by the instructor
on the material which has’ been read. Te§}s are all essay.

The purpose of. this report is to summarize the available material for
this course in sufficient detail so that faculty at other universities will
be encouraged to use this material as.the starting point for developing courses
\  of their own. The course is an evolving one. The author makes no glaim that
this material is in final or perfect form; he only hopes that by distributing
this material, he can encourage others to begin in the same general area and
produce better materials of their own. . ‘




1. THE PLACE OF THIS COURSE IN THE UNIVERSITY

** In 1969 the University of Utah revised its geneFa] education program so
that all students who wish to receive a bachelor's degree from this university
must complete at least three approved courses in any four of the five following

© greas: physical science, biological s¢ience, humanities, Fine aris, social

and behavioral science. The course outlined in this report is one of the
approved courses for the social and behavioral science area.

. In the formulation of the general education program, there was some dis- '
cusston of a sixth area which would be called technology. 1t was hoped that
enough courses could be developed from the, professional schools to make such
an area viable. " We were unsuccessful at this; there simply were’not enough
suitable offerings. We are continuing our efforts to involve the other profes-
sional schools in the teaching of undergraduates. ' : 4

: There are efher areas in which the professional schools can participate in
the general education program. The University of-Utah is beginning, in the fall
of 1970, a sequenfe based on the "Man-Made World" material prepared by the

| National Academy of Engineering. Those familiar with that material will recog-

P—

nize that its focus is quite different from the material presented here, and the
course has a different intent. That course sequence, when offered at the Univer-
sity of Utah in the general education program, will be one 0f the ways to satisfy
the physical science area requirement. , ' :

There are numerous.other analogous programs being tried at many universities
in the United States. A listing of these and a newsletter for the exchange of
information on them is being prepared by Professor Samuel T. Carpenter, Depart-
ment of Engineering, Swarthmore College, Swarthmore, Pennsylvania, 19081.

-
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-~ without difficulty. However, for this course the range of possible ans

ITI. PLAN OF THE COURSE

As currently taught, the course meets three days a week for a regular
fifty-minute class session. In a ten-week quarter, there are normally thirty
meet1ngs. During this period, we attempt to cover the following six topics

1. The complaints of the humanists that technoMgy, really
technological change, is causing evil effects. -

How technological change comes about and a glimpse of

the history of techgo]ogy .

How we respond to teéchnological change. '

The various predictjons of technological. disaster. «
The interrelations of various technologies.

Government _science and technology paTicy. \

no>

O W

In each of these areas; we have one major readinq and several minor read1ngs

“In addition to these six topics, two add1t1ona1 topics have been deVeloped
but have only been tested on Honors students. Thesé are:

Q /. The costs of techno]og1ca1 safety.
8. Systems engineering-optimization-modeling.
_ ’ / o
The instructors vary in their requirements for papers and in their testing
procedures. For an engineer teaching this course, perhaps the most difficult
aspect is the paper and testing procedure. Those who have taught it have not

- found conducting discussions particularly difficult, but they find that theéir

experience in giving exams in engineering courses is not particularly relevant

to the problem of examining students on the materjal in this course. Examples

of examinations and a list ofspaper topics are intluded; the author admits tivat
these are the weakest parts of the preparatory material for this course.

In choosing paper topics, the goal has been to choose ones which will
. Interest the students and require them to dig more deeply into’some aspect of.
the subject heing discussed. Some students have complained that somé of the
paper topics suggested were too technical, i.e., require too much scientific
knawledge. I hope, by having the students write some of these papers, to con-
vince them that they can learn to understand the contents of some technical .
journals or semi-technical Jjournals. If I .can convince non-technicat peop]e
that they ought to be abMe to read-and understand journals 1like "The Scientific
American", I will have accomplished a significant,part of my purpose.

In writing -examination questions, I would- 1ike to find out which students -
have read the assigned readings and thought about them. Unfortunately, all of
the questions I have devised give the advantage to those students who are articu-
late and can express their ideas well. I am opposed to tests which involve
simple regurgitation of material presented by the instructor, but have not worked

!out a set of questions which really probe how well the studenf has thought about
the material presented. _

One of the prob]ems we face in this course is the selection of paper readers

"and graders. For examinations in typical engineering subjects the answers are

sufficiently accurately known that one can use graduate students “in thewgiéc1p11ne
rs is -’

)
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1arge, and we must place some part of the grade on the grammatical accuracy
of the English and the quality of the communciation skillsysed. This makes
it doubtful that the typical engineering graduate student would be a suitable
grader.’ For this reason none of the three "instructors who have used this
material at the University of Utah have used graders. If the numbers of stu-
dents wishing to take the course increases significantly. we will certainly
have to find some way to provide graders for the course.
) A
In the Tist of paper topics for this course there are none which are book
reports. In the most receht Honors session of the course I accepted book re-
ports as suitable paper topics. This seemed to be a fairly successful procedure.
I plan to use it in the near future in the technology course as offered for the
general student. There now exists numerous bibliographies of books, papers,
etc., which bear on this general topic. These can be used to select reading
lists for the course. Examples of these bibliographies aré, "Science for Society-
A Bibliography," prepared by the American-Association for the Advancement of
Science and the Battelle Memorial Institute. Copies may be obtained from thé
Battelle Memorial Institute, Columbus’, Ohio. .Another bibliography is Lynton K.
-~ Caldwell and William B. Deville, "Science, Tethnology, and Public Policy,"

] several volumes, Department of Government, Indiana University, Bloomington,

/ . Indiana, 47401. I am certain that other such bibliographies exist and will pro-
vide suitable reading lists for assigning book reports as paper topics.

One criticism which I have received from some reviewers of this material
is that it does not sufficiently emphasize the positive aspects of technological
change. Our nodern, technologically-based society has brought more material
wealth, comfort, health and leisure to our people than were ever known in any
previgus society. I have not emphasized this because the students know it.
This does come up some in the discussions, but the students seem to take it for

- granted.\\ erhaps” they are not aware enough of how poor, overworked and un-

healthy tﬁg*(b;hcestors were. For this .reason, some such comments by the
instructor mi -%\pe]p. .

. Another topic Which I have not introduced very strongly, but which I feel ~

- could be introduced qutte profitably, is the consequences of the current biologi-

"cal revolution., It seems glear that within our lifatime we will be able to use

, genetic manipulation, artificial stimulation of intelligence, large scale organ_
transplants, chemical control of behavior, and other very far-reaching biological
changes in the human race. There are somé very severe ethicdl and moral ques-
tions as.to which, if any, of these things we should do and- under what circum-
stances. .1 have not introduced this material into the: course for two reasons:
First, I do not feel personally competent to d®¥scuss at a technical level what
the likelihoods of these accomplishments are. Second, I have tried in the past
and am continuing to try to interest the University o# Utah College of Medicine
to undertake a course similar to this one which would deal with questions like
the ones above and like "the questions of how our health industry should be run.
I think.it would be best 5f we could interest someone with-a medical or biologi-
cal background to tackle this set of problems rather than having engineers under-
take it. g : .

In teaching this set of topics, the other instructors and I have felt that
our personal background "in the areas was probably inadequate to do a really
“thorough job. Faced with this inadequacy, we, could choose to not try at all
or to line up a group of experts who would each take some part of the course, or
to admit our Timitations and go ahead. We have ‘chosen thg 1attgr course. It is

i i
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my belief that one will never find the perfectly-prepared expert to talk

upon the dimplications of technology; therefore, one ought to settle for one
with reasonable preparation and with a rather wide background of reading in.
the subject. Although our preparation is certainly inadegufate, it is
superior to that of the students, artl they seem quite willing to accept our
limitations and our willingness to tell them that we do not know the answers
to- some specific glestions. We recommend that other faculty members, in
preparing to use this material similarly accept their limitations and pro-
ceed with candor. o S oo

Inevitably in preparing such material’ and evaluating it, one must form

. personal judgments as to which item is most suitable for use in a given place,
etc. One must also form personal judgments about the accuracy and wisdom of
various statements made by the authors whose works are being used. In the
following material I have md@ﬁlno effort to hide my personal beliefs and preju-
dices. I could convey the s information by using the circumlocutions of,
"it is the opinion of thetauthor that," or, "in the considered judgment of a
body of experts it appears that, etc."; but these certainly déceive no one.
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V. JINDIVIDUAL TOPICS

»

The eight topic areas which have been developed and are ready for use in !?gf

Lthe course are presented in this section. Each topic.is presented in the

following order: dintroduction, 1ist of reading materials with comments thereon,
questions for ‘the reading materials and my answers to those questions, addition-
al materials, examination questions on this subject, and paper topics on this
subject. ’

d

A1l of the readings d1scussed here can be obtained in any University
Library. Therefore, the readings themselves are not duplicated here, but only
the discussion questions and my answers to the questions. However, as & con-
vénience to' readers who may wish to have an assembled booklet of these readings,
such a booklet is available from the University of Utah for $5.00. Instructions
for obtaining these are on page ]09

The' questions reproduced here are exact]y as they are distributed to the
students. Before .€ach set of questions I have included a very brief description
of the article or book in question. This is.intended as a convenience to the
reader-of this report. Such descriptions. are -not distributed in c1ass, nor are
my answers to the questions.

z : Y,
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IV-A. Topic -1. The Complaints af the Humanists

¢

There.is- a large body of vociferous public op1n16n which takes the wview

that modern technological change is Jeading to very eyil consequences.> This
opinton should be considered by anyone who considers h1mse1f to be an informed
human being. ’ _ - . .

Behind this current attack on our "Teéchnological Society" is a second

theme which is not as clearly expressed, but which I think is as significant.
This is the theme that industrialization and mechanization of life is basically
evil and diverts mdn from his "natural" state. This theme goes back at least
as.far as Rousseau and possibly even further.

A third theme which seems tc be interwoven with these compiaints is the

theme~which goes back at least as far as Aristotle, It is that the mechanics
of providing the material needs of mankind are basically sordid and that those
- who provide these needs are inferior pegple. o

) . _
" These threé themes are to some extent interwoven in the materia] presented

in this section. At times it s difficult to sort them one from another. How-

" ‘ever, these have been a significant increase in volume of this kind of criticism

4

in recent years. The criticisms of Aristotle and Rousseau have been with us for
a long time and attracted relatively little attention. However, in modern times
‘many more observers of our society have become aware of the effects of  tech-
nology and technological change and-haye raised their voices in the kinds of
criticisms discussed here.” The objective of this séction-is not to answer these
criticisms completely or to make a full analysis of possible answers, but rather

' . to introduce the student to this body of criticism and use it as a way of intro-

ducing the other materials.in the course. By the end of the course the student
should make up his -own mind as to the validity of the cr1t1C1sms presented in

this section. -~ e

Taking these themes in reVerse order, we begin with severa] quotations

fnom)Ar1stot1e wh1ch appear in his "Politics" (Loeb C1a551ca1 L1brany, London
1932 : , .

.it is therefore clear from these considerations that in the
mo t nobly constituted state, and the one that possesses men that
are absolutely just, not menely just relatively to the principle
that is the basis of "the constitution, the citizens must not live
.a mechanic or a mercantile life.(for -such-a life is ignoble and

“inimical to virtue), ‘nor yet must those who are to be citizens in

the best state be tillers of the soil (for leisure is needed both
for the development of virtue and. for active participation in
politics)." (page 575)

"And it is also manifest that the properties must belong to
tHese c]asses,'1nasmuch as it is necessary for the tillers of the -
soil:to be slaves, or serfs of alien race." (page 577)

\

"It is therefore not d1ffjcu1t to see.that the young must be

~ taught those useful arts that are: 1nd1spensab1y necessary; but it*

is clear that they should not be taught all the useful arts, those -
pursuits that are liberal being kept distinct from those that are

'.1111bera1, and that they must participate in such among the usefu]

7 13
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- arts as will not render the person who participates in them vulgar.

- A task and also an art or a scidwce must be deemed vulgar if it
renders the bog? or soul or mind @f free men useless.for the
employments and.actions of virtue. , Hence we -entitle vulgar all .such
arts as deteriorate the condition of the body, and also the industries
that’éarn wages; for they make the mind preoccupied and degraded.

And evey with the liberal sciences, although \it is not illiberal, to
take papgt in some of them uff to a point, to devote oneself to them
too asfYuously and carefully is liable to have the injurious results
specified." (page 638-9) " ‘ }

: Needless to say., these ideas are repulsive to most engineers. Thif view-
point of what is right and proper was entirely feasible for a man who 1dved in
a society where all manual Tabor was conducted by slaves. One can have a very
lofty and refined view of what is right and proper,for human beings as Tong as
someone else does all-the work. These quotations are cited only to show that
in many of the readings which follow the suggestion is really made that those
who do not "dirty their hands" with the real running of our society aré the only
ones who are qualified to speak upon what is good and right, As anmengineer, I
take a very host11g view of this idea. . “ L '
To introduce .the second theme, I quote from Rousseau"s "Discourse on
“"As long as men remained satisfied with their .rustic cabins; \3
as long as they confined themsellves to the use of clothes made ‘ ‘
of the skins of: other animals, and the use of thorns and fish-bones, -
in putting these skins together; as lang as they continued to consider
feathers and shells as sufficient orpaments, and to paint
their bodies of different colors, to improve or ornament their
bows and arrows, to form and scoop out with sharp-edged stones
some little fishing boats, clumsy instruments of musfi; ina
word, as long as they undertook such works omjy as a sdngle . "
person could finish, .and stuck to such arts as did not require the
- joint ende9vors of several hands, they lived free, healthy, _
honest and” happy as~nuch as their nature would admit, and continued*
to enjoy With each uvther all the pleasures of an independent
intercourse; but from the moment one man began ‘to stand in need of
another's assistance; from the moment it appeargd an advantage . = - «w3¥-
for one man to possess the quantity of provisions requisite for
two, all equality vanished; prgpérty started up; 1hbor becane -
necessary; and boundless forests became smiling fields, which it )
wds® found necessary to water with human sweXt3®nd in which slavery
and misery were soon seen to sprout out and grgw with the fruits of
the earth. : i - . ‘

Metallurdy and agriculture were the twe arts whose invention
‘produced -this great revolution. With the poet, it is gold and

silver, but with the philosopher it is iron and$53yn\dgiéh have .

ctvilized men, and ruined mankind...."
N

Basically this is the argument that only in the "state of nature," in which
man supplied his wants by direct hunting, gathering, etc., was man happy. As
far as I know, no modern scholars take Rousseau very seriously. Certainly the
observation of current primitive tribes does not-indicate that.theirslife is as
t1dyllic as he believed. Mowever, this theme also persists through the other

‘ ' 8 ( 1 4 .o - )



writings discussed in thfs section. The harkening toward the gofden age when
men didn't dirty their hands with mechanical cont¥ivances is a strong one.

The main theme that modern technology and technological change "are destruc-
tive is taken up in many current books, e.g., Jaques E1lul, "The Technological
Society." However, for the purposes of this course, I consider the best book ‘on
this topic to be Aldous Huxley's, "Brave New WorTd!" 1t is selected because:rit
is (1) available in,an inexpensive paperback, (2)  Tight, entertainin reading,
(3) quite.prophetic in many ways (written in the early 1930's), and ?4) the
most illustratdve of the themes which come up in this topic. .

~ The other ‘readings for this section are Nige]*Calaer's, "Tomorrow's .
Politics, the Control and Use of Technology," Wilbur'H. Ferry, "Must We Rewrite
the Constitution to Control Technology?", and Hyman Rickover, "A Humanistic
Technology." .

R
As a final reading and discussion, we use James K. Fiebleman's, "Pure
Science, Applied Science, Technology, Lngiheering: An Attempt at Definitions.”
This set of definitions are good for starting a discussion.

 IV—A—1. D&scu§sion questions and answers for Topic 1
Discussion questions for Aldous Huxley, 'Brave New World" (Bantam Paperback
" Edition, 1958). . .( R |

"Brave New World" is a science-fiction story set 700 years in the future.

In it a world government has taken over the complete direction of all aspects

- of the lives of the people.. In this world pain, suffering, want and hardship
have been completely eliminated, but at considerable cost in individuality. The
story is set in England; an outsider, who hy accident was raised on an Indian
reservation and learhed about England through the collected works of Shakespéare,
comes into the society. His conflict with the "Brave New World" is the vehicle
Huxley uses for showing the problems of a world in which we have sacrificed
-individuality for material comfort. '

1. What, in 50 words or less, is the basic messageﬂof this book? -

! . 2. Does Huxley have a positive, negative, or neutral attitude toward the "Brave
" . New Worl1d" he pictures? M

3. ~Q_n% of the major areas of conflict between Savage and Lenina i5 over their
different «concepts of self-denial and the need for suffering. Huxley'is
suggesting that technological advance will make possible instant gratifica-
tion of all physical desires, and make labor and pain unnecessary. Assuming
he is right, would you vote: for such a situation?, Or do.you agree with Savage’
that this would degrade you? ~ s

4. In the book is the positionf%f the individual, as an individual, stronger or
weaker than in our present society?

* " 5. In which.general dreas were his predictions of.technological change most
speculative, i.e.,. farthest from current fulfillment? In which areas were
they most conservative, i.e., of things which we lrave Tong since fulfilled?
Is there an obvious reason for this difference?

” v ¢ ’
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6. In chapter 12 (p. 119) 1s a.passage beg1nn1ng, "A new theory of Biology..
Some students say this is a parallel to the "grand inquisitor" section of
"The Brothers Karamazov," by Dostoyevski. TIs it a good parallel? Is Huxley
right in the parallel?

T~

7. In chapter-3 (p. 67) Lenina says, "....Progress is lovely...." 1Is ‘this a
commonly held beljef in the BNW? Is it consistent with the other beliefs
and policies of the rulers of BNW? '

8. Why did Huxley pick Ford as the new god? Nho& ) wouldfhe picR\ if he were |
wr1t1ng today? ° .

\

9. Why is there the strong emphasis on consumption of -material goods 1in the
book e. g., the comments on page 33?

10. On the botton of page 125 Helmholz shows his complete 1nab111ty to comprehend
the Romeo and Juliet story. Why cannot he:comprehend it?

My answers for "Brave New world"

1. If left to themselves, the techno]og1sts wou1d produce a world, which is
confortable, c¢onvenient, secure and healthy and utterly destruct1ve ‘of the

human sp1r1t | . AN

L]

2. To my amazeTent a few ‘students thought that the author had a pos1tive v1ew
of this world. _As I read the book, he has a highly negative one.

3. I can do without involuntary dabor, hunger and involuntary hardsh1p Whether
I cah do without self-denial is an interesting question, which philosophers

have wrestled with*for a long time.

4. I would say much weéker.

5. His biological predictions are yet to be fulfilled, for examp]e bottle-
‘ birth, soma, youth to age 60 followed by short and painless deaths “etc. On
' the other hand, his mechanical and elegtrical predictions.were all long since
covered.” For example: the loud speaker speaking to the Epsilon, telling
v him what to doqwas long since outmoded by automatic controls. The radio
operator on page 169, who goes ‘through an amazing rigamarole in order to
transmit his message, has long since been rendered outmoded by far superior
radio devices.  The helicoptors he predicted as a wild, far-out 1mpract1ca1

device are now ava11ab1e Y 2

I think the reason is that h1s background is in a famous b1olog1ca1m£am11y
One norally tends to look for advances in areas he knows someth1n%{about
and to be much more conservative about advances 1n other areas.

v - 6. I think its an excellent paralle] In the dream-in "The Brothers Karamazov,"

the priests are the ones who accepted the responsibility of caring for the
ignorant masses. -Huxley is suggesting that in the "Brave New World," the
technolog1sts would be ob11ged to make the same decisions.

Most freshmen of the Un1vers1ty of Utah have never heard of "The Brothers
-Karamazov." Upper class Honors students are all familiar with 1it.

%




7. . They believe it because they are taught it. It is obviously not consistent
with the other things because progress means change, and what they want is
"identity, conformity, stability." This is direct contradiction, which can
only be accomp11shed by "double think." v

. . o

8. Ford, was the archetype of the Mach1ne Age 1n 1933 Note, in the last para-
graph on page 25, that he uses Ford and Freud interchangebly. In several
class discussions people suggested that rather any one person, they would
pick IBM as a symbol of our age. Some others said that Ford is still the
best.

9. This book was yy1tten;at the start of the great depression when it seemed
clear to everybody that what was needed was much more vigorous consumption.

10. Helmholz has been completely brainwashed. In the seven centuries since the
takeover by. the technologists, they have done a goad job of suppressing
history. One wonders whether we have equally forgotten history and are un-
able to understand what went on in the past. I think not. Shakespeare is
“sti11 quite clear to us and Aristophenes is réasonably clear. On the other
hand, the Russians seem to haye beéen able to brainwash even their br1ghtest
people to believe their versions of h1story

D1scuss1oo questions for Nigel Calder, "Tomorrow's Politics: the Control and Use
of Technology," The Nation, 200 (Jan. 4, 1965), 3-5.

This article suggests that we need to include control ahd direction.of .

. technology as a major_politicdl issue to be debated in all political campaigns.

The author claims that by merely continuing our present course of no political
intervention in techmlogic¥l decision making, we will end up w1th a very poor
society. .

1. Suppose someone.did of fer you sthe future cited in the f1r9t paragraph of

this articte. Would you vote for it? Suppose your choice is that future or
maintenance of society exactly as we know it now. .Which of these would you
choose? Assuming you can'write the prestription for the kind .of world we -
want in the future and you don't: like the one proposed here, what would you
propose?. -

2. In the western world we are proceeding pretty much on the basis that any new
technology can be introduced if some person or group is prepared to do so.
“In the USSR and the communist countries of eastern Europe new technologies
are not introduced without government sanctign. “ What technological “4nnova-
tions which are present in the west have they kept out of their countries?
Assuming that you are now Premier of .the USSR and able to<decide which
technolog1é§ should be excluded, wh1ch wou]d you exclude?

3. He suggests that there should be gomeone to oppose new. technologies, soO

"that their drawbacks can be examined before they are approved. You have .
been appointed to de so ‘for-the following products: (a g the in-sink .
.garbage disposal unit, (b) the snowmobile, (c) the pocket transistor radio.
-What drawbacks would yoy 1ist’for each?

4. What technological advances in recent years have had the effect of causing
a net decrease in pexgonal freedom, if any?

X
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My answers for Nigel Calder, "Tonn;mow‘s Politics, etc."

1. - Probably ndt, because thquresent society is unstable. It is most likely
‘that war, popu]at10n exploitation of consumable resources, etc., would lead
to truly awful consequences and, therefore, continuing on the course he

_ proposes is a suicidal course, The c o1ce between that and the status-quo
- . 15 a ¢hoice between Scylla ant Charyb . Mpst students saw that what one
has to do is to choose the good parts of the advance w1thqpt be1ng stuck
w1th the bad parts. .

2. 1 know of no examples. If'1I had 100 percent control, I certainly would not
bother with most cosmetics, cigarettes, most harmful drugs, probably not with
pr1Wate autos, color television, stereos. The Soviet leaders are limited by
the' fact that they have contact with the west and wust provide for their
people thgose things which their people know exist in .the west. - This raises
the interesting question as to whether the Chinegse leadérs, who have probably
done a better job-of 1nsu1at1ng their society from contact with the west, are
better off-in this regard. ‘I don't know and none of the students Knew el ther.

3. a. The garbage disposal resulted in severe overloads on sewage treatient

' plants and stream pollution and .also in significant waste of food. .

. Before we had the garbage disposal, surplus food ended up being fed to
hogs. -Some communities went so far as to ban the garbage disposal
because of the problem of the sewage plant overloads, but the outraged
consumers nfade them ejther dump the waste into?the Streams untreated,
or butld new sewage treabnent plants X

\J

b. The snowqpb11e certainly makes mountain cab1ns subject tb winter . ~
vandalism, which they never were before. (ne can tell here the
interéstiny tale of the oxyacetylene torch, which I understand was
or1g1n?1ly banngd in-many countries because it made it possible to
open all existing safes very simply. Ultimately, the uses that were
good epough outweighed this pazard and peoplé used them.” Yhe owners of .
safes wege obliged to buy new safes. I do not know the source of this
story, no¥ whether it is true. .I would be grateful if someone would "‘
tell me. It appears that people .who own mountain cabins will now be

* obliged to clean them out completely in the'fall, or pay higher insurance
rates. Amother difficulty with” the snowmobile is the upsetting of
wildlife by people in snowmobiles going into areas which normally have
been quiet for-wildlife in the winter. Certainly the esthetics of
being out in the country in_the.snow have been _greatly harmed by the
noise and smoke that these th1ngs make _

not attention. My kids do this. It also has made possible

~the distribution of propaganda in non- 11terate societies. It is most

_likely: that Gamal Abdel Nasser would not have been as effective a

ledder if he could not count upon cheap transistor radios to carry

h1§ word into all the villages in the backward cquntries he is

powerful in. *Also, this makes the invasion of-privacy in pubTic places
~ much s1mp1er because -one 1is ob11ged to listen to these whetqigkhe

likes 1t or not.

C. Th]ﬁ:}; it poss1b1e for kids to Hsten to radios in schood, thereby

P
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Most often a technological advance, increases one group's freedom o¢ ease
at the eXpense of another group. - For example, the automatic elevator in-
creased the speed and efficjency and lowered the .cost of 1iving or working
in tall buildings. It wiped.out the' jobs of those who had previously been
elevaton operators. The snownobile increases the pleasure in the out-of-
doors of those who 1ike to travel in noisy ways, it greatly decreases the
pleasure in the out-of-doors to those who like quiet. Some students cited
the computer as a net-decreaser of personal freedomw, but when the discussion
gets going 1t becomes clear that if we were ta do away with it -and go back
to doing A11 those things by hand, our freedom would be greatly reduced.
One suggestion which was made was that electronic eavesdropping devices
décrease freedom; I am afraid I have to agree with that one.

~

Discussion questions for Wilbur H. Ferry, "Must We Rewrite the Constitut1on to
Control Technology," Saturday Review, 51 (March 2, 1968), 50-54.

-

He suggests that a complete overhaul of our Constitution is needed to con-

trol what he considers as malignant technology. He cites several examples of

Ao

My answers for "Must We Rewrite the Lonstitution, etc

what he considers maltgnant technology.

In the middle of the first page he says that scientists have been more con-
scientious than the technoloqists in warning society about the consequences

' of their actions. - Cite ‘examples to support this remark.

gh the middle of the f1rst page he speaks of "the castration,O0f the spirit
y technique." Cite examples.of technological activities which "castrate

the spirit."

In the middle of the.second page Ferry decries the invasion of privacy
which modern technological advance is making possible. Do the citizens of
modern industrial societies, 1ike the USA, have more or less privacy than
citizens of non-industrial countries 11ke those of the Middle East, Africa
or South Nner1ca?

~N )
In the middle of page 52 he says, goncerning smog, that "Technology is the
villain." 1Is that right? Would you be willing to give up all autos in
order to eliminate smog, if that would do it? Do you think that soc1ety
would do so by a free election? '

On page 53 he says, "o 1mpersona11ty and standard1zat1on are the very
‘hallmarks of technology." s that. right? Does ‘each techno1og1ca1 advance
result in loss of personality and 1nd1v1dual1ty? .

Do you agree with h1s statenment of page 54 that " technology is 1ndeed\the
main conundrum of American Life"? If not, what 1s?

“ <4

He mus t be talking about the famous Atom Bomb letter wh1ch a group at Los
Alamos wrote #n 1945 asking that the first bmnb not be dropped on people.

No one had a good example for this one. Qne wonders about the follow1ng
questions: Did photography kill painting or did it liberate it? Did the
movies ki1l theatre or did they liberate it? Does the division of labor

destroy the Joy of .craftsmenship? Did television wipe out reading? Did

~
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television wipe out political debate, giving us canned candidates or has
it ended up with us having a better view of what our candidates are 1ike?
»” ﬁgs bulk processing lead to utterly tasteless food? (My answer is yes).
s our ease of moveméht caused us no longer to see the land as we pass

through 1t? Have household appliances liberated women, or taken away
their role in life? : ' \

3. I say more. Probably not ten.p::éﬁ t of the kids in the classrdom have
withessed their parents having.sexual intercourse.: In the one-room huts,
all the kids have. Many pre-indusfrial cultures do not consider privacy
a positive good because it is something which is simply not possible for
them. : ‘

4. No, I think he is completely wrong. People are the villians because their
sense of values are different than his (and mine). Yes, I would give up
the automobile if we had good public transport and ancillary services, but
I do not believe the populace would. :
One could equally well consider the crusades or the inquisition and say

~ "religion is the villain." -In that case one would be equally wrong. The
. ' problem is that people have misapplied ‘something--in one case, the teachings
=" of Jesus Christ, in another case modern technology. S

. 5 It can, but it need not. Mostly it offers meaningless chotces. To those
o who. wish a variety of 1ife styles, modern technological society offers a
great deal more choice than any previous society. '

6. No. I would put tHe problem of Nuclear Nar, which is really foreign policy
and human relations problem first and the problem of racism and its gon-
_'sequences second. Technology comes in a poor third, if at all.

Discussion'quest10n§ for H. G. Rickover, "A Humanistic Technology," Nature,
208 (Nov. 20, 1965), 721-6. : : :

He shows éxamp]es of what he consillers the-misuse of techno]og& and pre-
scrtbes a much better controlled technology as the cure of these abuses..

1. In his third paragraph he says that technology may engble human beings to
become more truly human. What is his definition of truly human? Do you
agree with it? . S '

- Ak
2. The quotation from Vannevar Bush at the end of page 721 was presumably made
in the 1940's. Has anything happened since then to change our view on this
<subject? Would modern‘scientists endorse Bush's statement?

. 3. On the second page he states his belief” that technolggical changes should
o not Tead to changes in morals or ethics. Do you agree? If not, cite examples,
' of adts which were once moral or ethical, and now, due to technological
change, are not; or acts which once were immoral and unethical, and now, due
to technological change, are not. :

- 4. On page 722 he says, "a cértain ruthlessness has been encouraged by the mis-
taken belief that to disregard human considerations is as necessary in
! - technology as it is in science:" 1Ts it necessary in science? Show some ex-
' amples of the encouragement of ruthlessness in technology for. this reason.
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5. On page 723 he claims that those who usettechnology unwisely defend
- themselves against attack by citing the Galileo analogy. Show an example
of this. _ -
6. In the example he cites on page 72344 of the destructidn of whalées, isthe
problem of technology destraying whales or of technology, placing power to
. destroy them in the hands men who are foelish and greedy enough to do
it? : -

7. On the right hand side_of page 724 he 1ists the defenses which are normally
made by those who apply a technology which is under législative attack.
Cite recent examples in which these steps have been followed, pretty much
in the order he lists. - : ~

8. Do you agree with his attack on social sciences at the lower right on page
7242 If not, why do you think it is wrong? Why does he make it? |

[ ) ‘ *

9. "On page 725, middle right hand, it seems to me that he is saying that
society should stop trying to tell the engineers what to do. Yet earlier
he seems to say that society should take over the direction of technological
advance. Is this what he says? Is this a contradiction? [If so, how should
it be resolved? ‘ - ~ .

My answers for "A Humanistic Tethnq]ogy.*

1. He means free from deadening physical labor and free from having to strive
to provide food and clothing and shelter. I am ihclined to doubt that
.definition. After all, these are things that only human beings do; animals
. don't plow Pields or mine coal or do clerk work, so maybe deadening physical
" labor is what is truly human. If, on the other hand, one argue$ being truly
human means being able to develop one's intellectual, spiritual, artistic
faculties and the 1ike, then it is certainly true that techndlogy incréases.
the possibjlities for doing this. By "truly human" he must mean only the
highest quality activities which are peculiar to humans.

2. My answer would be yes to the first question and no to the second. :
Surprisingly, the students' answer generally ‘is no. One of them said that
these things are permanently unknowable empirically. This raises the question
of how one decides-what are the members of the class "empiriecally unknowable."
My answer is.that that class is identical with the class of things which
are unreal and I do not think the things he is discussing are unreal.

3. 1 disagree with him, if he means that it should not cause changes in the
details of our moral and ethical codes. If by moral and ethical code he means
do good, avoid evil, minimi’ze harm to others, then I see no'reason that .
-technological change can ever change that. ,(If, on the other hand, he means
specific provisions as to what is or is.not right, then I think he is
completely mistaken. As examples: Consider the question of a]]louﬁ§wqr.

. At one time this myst have been a morally acceptable thing; certainly the
American Revolution was an appropriate all-out war. I do not believe this
is morally acceptable now. There are numerous ecological examples; when
people settled the West there was no reason -at all not to put your excreta
in the local stream. It didn't make any difference to them;.jt does now. ,
Before cesarian sections were developed, if one had sexual intercourse with. /a

@
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a veny‘narrow—hipped wife, one was killing her just as surely as if he put
N a gun to her head and pulled the triggev. However, a gun would be quicker

and less painful. By any reasonable standards that was an immoral ,act then;
it isn't now. The classic example is the change of attitude of the Roman

-

s " Catholic Church on usury in the Middle Ages. " This was immoral until they -
saw that venture capitalism -had a great deal of benefits, at which point.
it ceased to be immoral. :

4. 1 know of no examples to Justify that statement at all, nor'did any student.
5. Hete, also, I know of no examples, nor did any student.

6. 1 think clearly this is a case of techno]ogy placing power in the hands of
those who are 1gnorant and ‘'greedy,

‘7. Thg~ response of tbe auto compan1es to Ralph ‘Nader's safety campaigns follow
- this procedure exactly. Similarly, the response of the cigarette manufactur-
ers to the evidence about health and cigarettes follows this 11ne exactly.

8. That is obv1ous]y nonsense and reflects the fact that he was raised in an
_era in which engineers were taught to have contempt for social sciences. 1
/S hope we are past that sad point. ,

9. I feel he is completely contradicting himself here. What he rea]]y should
. " be saying is that frequently businessmen over-rule engineers and apply-
narrow standgrds. The real enemy are those who over-rule the judgment of
the technically competent, to do technically incompetent things. I certainly
wish that engineers had a better record of standimg up for what they knew
was right.

Discussion questions for James K. Fiebleman, ' Pure Science, Applied Science,
‘ 'Technology. Eng1neer1ng An Attempt at Def1n1t1ons.“ Technology & Culturé, 2
(1961),-305-317. . :

.o He presents a set of definitions concerning pure science, applied science,
[ 2 technology, eng1neer1ng. etc These c]ear]y reflect his background as a
philosopher.

¢ 1. Is his statement on the second page that, "without pure science there would |
‘ be nething to apply," correct? Cite examples of important scientific dis-
. coveries which came about as a result of the investigation of some pract1ca1
problem, and of important discoveries which came about as a result-of in-
've>t1gat1ons with no practical end in mind. .

2. The question is often debated as to why society does or should support
"pure stience." The pure scientists suggest that pure science should be
supported because it is one of the greatest, (if not the greatest) human
intellectual undertaking, and has a beauty and glory of its own. ("Science
for science sake," just like "Art for Art's sake.")  Some detractors say
that really society supports pure science because of the practical results
which flow from it, and that if there were none of those, society ought
to tell .the scientists the same thing it tells the painter; namely, either

~ produce what will sell, or support. yourself some other way (e.g., teaching)

and consider painting your hobby.: Which, if either, of these views is correct?

kY
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3. . On page 308 he refers to "Pasteur's Principle of Pure Science that dead...." \
Did Pasteur f1nd this pr1nc1p1e by the methods of "pure science?"

4. On page 309 in the first paragraph he expresses his. preference for pure .
- " over applied science. Do you agree? If so, why? If noj why not? .

5. Which, if any, biase$ do you think the auth!t brings to is topic?

6. Based on his definitions, or on whateve} ‘definitions you think proper classify
the following as pure scientist, applied scientist, techhologist, or none- -
of-these categories: Enrico Fermi theoreticg] physicist and principal
scientific and technical director of the World War II atom bomb project):'
typical U.S. physician; typical ®:S. highway engineer; typical U.S. 1awyer,
typical U.S. automobile mechanic; typical U.S. comercial airline ‘pilot;,
typical U.S. school teacher; Werner von Braun Jonas Salk; Pasteur; Christian
Barnard; Henry Ford?

7. This paper contains some very inaccurate histdrical statements. . Cite some
of these. -

~- - My answers to the guestions for Fiebleman,” "Pure Science, etc."

1. No, I do not think-it is correct. Early atronomy was all based on the
practical problem of getting a good calendar. The scientific results were .
a fallout from the practical ones. Thermodynami¢s’ 1arge1y came-out of the - |

" steam engine. «Most theoretical chemistry, at least in the early days’, came
out of practical applications. -Quantum theory-came out of Plank's investi-
gations of radiative heat transfer. Most of our physiological principles
came about” from practical attempts to figure out ways to keep people healthy.
On the other hand, most récent work, particularly in Physics, has not had
immediate practical goals’but is directed at trying to understand the micro-
scopic details of matter. Perhaps we have seen a reversal from the practical |
leading theoretical with the Manhattan Project’as the first mg?or example of
the theoretical leading, to the practical. o

2. Perhaps society should support both artists and sc1ent1sts the same way.
However, considering the differences between the two,.it is very clear that
the scientists can show practical advantages to their work, at least over
the long run. Also. the stientists have agreed upon methods of judging the
quality of work s0 that one has a way of knowing who is making. a contribution
and who isn't. It is a great deal more difficult for artists to agree upon

such a thing. Is Andy WarhoI really contributing? v

3. Pasteur was work1ng on the practica] problep of the spoilage of wines when
he discovered his principle. To ca]] this a "principle of pure science” . .
1s absurd . <

- . 7

4, I certa1n1y don't agree; because I am’an eng1neer

5. Clearly he reflects the biases that -go with his background as a philosopher
Philosophers are obviously much more attracted to pure science than they are
to its practical app]ication . . .

<of
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6. I prdpose the foiiowing definitions..
o _ A pure scientist is onel'who works on a scientific question for
'. _. which he can imagine no practical application.
7 b, An applied scientist is one who does scientific research
z Xiredted at_the solution of gpecific practical problems. .
- technoiogist is a person who uses currently kmown scientific
R principies and data in arder to soive practical problems

Using these, I would say that Fermi, during various ‘points of his iife, was -
a pure scientist, an applied scientist and also an outstanding engineer..
The typical U.S. physician whould be a technologist (physickans use this
word to describe what we wopld call a lab technician, therefore, are very
angry when anyone suggests that they are technologists. It is simpiy a
case of the word having different meanings in different areas.  According
to the definitions that we use, physicians would definitely be technologists).
A typical highway engineet wou]d be a technologist. He also turns out to
be a manager of operations. For a lawyer, it is a very miyed question as
to whether or not a law is a technology. If by "technology" you mean "the
learned application of a body -of principles and rules," then certainly
Taw 1§ a technology. If you insert in your definition the.words "scientific
pringiples and rules" "physical-scientific principles and rules," then
law i3 not.: This ieads to an interesting discussion. An auto-mechanic
would be a technologist or a technician. If one-wishes to make the .
distinction between the two, one would say that the technologist is applying
science and the technician is-.following rules set down by the technologist
 This is an arguable defipition, but I Tike it. The airline pilot is a
technologist or a technician, or perhaps ar artist, since the things he
does frequently cannot be described in detail. One must.feel them and try

. them. A school teacher is a technologist to the extent that we know how
to teach and a technician to the extent that she simpiy follows a set of
rules set down By others.’ Werner Von Braun is a technologist.  Jonas Salk
is certainly a technologist, possibly an applied scientist. -Christian
_Barnard is a technologist and Henry Ford, a technologist and businessman

~ 7. The line on page 313 about gasoline not being the product of the tech-
nologist is complete nonsense and bad history. The one on page 315 about -~
pure scientists working without thought of personal gain is manifestly
absurd. Anyone’who doubts that should read James Watson's, "The Double
Helix," (which is recommended reading anyhow, whether you read it for
thiy purpose or not).

IV-A—Z Additionai materiais for Topic 1

The following discussion and materials were prepared and have been used,
but are not now current]y part of- the basic package for Topic 1. The fipst of
these is Russell Baker's, "Give Me Your Tired, etc." This is one of Russell

- Baker's typically humorous sallies into American poiitics which I enjoy very.
muchy but which the students did not seem particularly impressed with. It has
_been excluded from the 1ist of topic readings for this section because we had
too many. The next is Jerome B. Weisner's "Sciegce and Technology," ete.,
which was used and is satisfactory, but does not seem to be as well liked by
the students as the other ones in this section and was excluded because we had
too many.. Finally, there .is. the reading from Jean Jacques Rousseau, This was

.8
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-used .in an Honors section of the course and received a fair reception there.

Whether it on]dzbe suitable for a general section is questionable.
9 B . R M '

There are numerous other materials which one might use in this section.

One student wrote an interesting paper suggesting that "In the Penal Colony,"

by Franz Kafka, was a suitable reading. Thistds an interesting short story

+ which can be construed to be a parable about technology and the role of theY
‘technologist, etc. I do not find the symbolism so clear that this is. certain.

This was tried as a reading in an Honors section; the response ‘was fairly
negative. :
An additional bady of literature which one might,consider here is that
written in the period 1850-1920 attacking the abuses of the industrial revo-
Tution. Examples are the writings of Charles Dickens &e.g,, "0liver Twist™),
or of Emil Zola (e.g., "Germinal"), or Upton Sinclair ("The Jungle"), etc.
In these writings the complaints are made that the new factory system has
led to truly intolerable conditions for the\workers. I consider this a
separate topic from the topic considered here. It is not particulariy timely
in the United States. Most of the conditions which were complained about
in these writings (child labgr, extremely lpng working hours, Tack of work-
men's compensation, extremeXy hazardous working conditionsy etc.) have
largely been eliminated in/the United States. (This is the case for most
factory workers, b®¥ not necessarily for agricultural workers and migrant

" laborers.) Therefore, I have not included this set of complaints in the course.

Discussion.questions for Russell Baker, "Give Me Your-Tired....Poor - If They |
Can Build Super Jet," New York Times Service, appeared in S.L.C. Tribune, -
October 10, 1967. .

_—

This is a humorous attack'upon the Congress of the United States for

providing federal funds to support the SST -project. -

1. Is he correct that we do technological stunts because>that,1§ what we are
good at? If you think that is right, cite some ether "technological
stunts" we have recently done.

. 2. He iS-pretty hostile toward the SST. Thefe must be some arguments to

indicate that it is a good thing. What are they?

3. What s the equity and morality of sonic booms? Does the man with the
“airplane have the right to subject those on the ground to as much noise
as he chooses? Does the man on the ground have any legal or moral right
not to ‘be disturbed? How are such questions settled in our sdciety now?
How should they be settled? .

4. In the case of sonic booms we seem to have decided that the man with the .
machine has automatic rights to do what he could not do without the machine,
or automatic rights over other people.. Can you cite other examples where
the man with the machine is allowed to do what a man without a machine
would not think of doing? : '
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ﬂ{ answers to "G1ve Me Your Tired, etc y
1. The class was br1ghdﬂinough to quickly. ‘discover that one ought to have a
“ definition of a technological stunt. We thrashed with this for some -* "

time. My conclusion, which the class sort of accepted was, "a technologi-
cal stunt is some undertaking, in whitch the real purposé is the Jjoy,
pleasure and profit of doing the job, rather than the use which one may.
have of the finished product." Wased on that definition, we have the
moon shot, hot shave.cream, the ¢o1d aroma movie, self- defrost1ng refriger-
ators, gas refrigerators, fluidics, etc. '

2. It is propo§ed that the SST will make money, that it wil he]p our balance
of payments problem, that it will keep the aircraft industry hap and
that it will have some military spillover in case we ever need 1t.

3. ¥We really haven't settled this one. Its proponents say that the SST will
not fly over populated areas. I don't believe them. Most conservationists
believe that once these darn things are buklt, the pressure to fly them

. over ny home will.be very great and the pressure to fly them dver wilder-
ness areas, where [ go to get away from the noise, will be irresistible.
Right now in our society we have no procedure for settling such questions;
this is one of our real national problems.

4. People with cameras are apparent]y entitled to go to any sort of place that
people without cameras wouldn't. At a recent wedding I saw a man with a
camera walk up right behind the clergyman and take a picture over his
shoulder during the ceremony. Similarly, reporters and TV cameramen at
meetings feel that it is perfectly all right for them to do almost any-
thing while the meeting is going on. People ‘with he11copters have the
right to disturb the large crowds of people by flying lTow over them at

+ any time, including the one who flew low over the University of Utah Library
Dedication, and made the whole procedure stop until he flew away because
no ote could hear. People with motorcycles have apparently the God-given
right to tear up any p1ece of grass that suits them.

One might also talk‘here about theé involved political m111tary hassle over'
who got the SST contract. Basically, there were two final competitors::
Lockheed, who had a fixed-wing design and Boeing, who had a swing-wing
design. Boeing got the -contracts, spent a large amount of the government's
money proving beyond apy doubt that the Lockheed design was the better one.
They are now going to build Lockheed's design. Not much was said about
that because apparently Boeing got robbed on the TFX contract and, there-
fore, were being paid off for ity a lovely piece of American history.

e

Discussion questions for Jerome B. W1esner, "Sc1ence anq,Iechno1ogy,“ Rlayboy
16 {Jan. 1969) 90. -

He suggests that although science and technology may have- greatly contributed -
to the prob]ems we now face in our sOBTHety, they now offer the only hope for solv-
ing this ggt of problems.

I. At the end of the first page he ta1ks about the "....alienatioh of citizens,
especially young people, from a highly gomp]ex soc1ety to which they appear
irrelevant," Is this one of the causes of campus unrest and the hippie
movement? . (Ce ma1n cause?

8
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2. Can %OU-C1te any examples of our efforts to fashion the new political and
- . -psychological world he-suggests? - ) . . -

3. He cites as examples of "techhology dut of control" the auto and television.
These are the ones everyone cites, along with the SST and pesticides. What
other one should be cited which does not normally appear on this 1ist? "Or °
is the whole 1ist nonsense in that none of these are "technologies ouK of
control?" _ ' o
4. He calls for the development of a skill called."social engineering" which
will use the combined power of techmwology, physical and social science to
control-society's problems. Can this be done without large-scale mafipu-
lation of people? Is this something we approve of, or disapprove of, or
are indifferent to? y o : ‘

14

5. Do you think he is calling for new technological research and development,
or only the wise use of what is now known? Would he agree with a proposal
that all scientists and engineers stop working on new ideas and work full
time on the constructive use of the ones we have? Would you agree with’

.- such a proposal?

< My answers for "Sciepce and Technology."

1. 1 am doubtful about that and the students ‘in the class seemed doubtful too.
: # However, they are not aljenated either, so one really ought to try and get

N

some feedback from the students who are alienated. _ '

:2.° One ﬁ1ght'cite the war on poverty as a pretty half-hearted effort. This is
the case of the technologists saying that the problem is not technological.,

but social. - : gh
3. Qur death control policy, which has led-to the population explosion, is
' Aprobably the most out of control of all and nq'one talks about that. The
other one out of control is_probably synthetic chemistry, which is turning
Toose in the world all sorts of chemicals, which have no way of disappearing
because there are no biological agents to get rid of them. :

‘4f, No, it certa1n1y involves large scale manipulation of people. It is probably
Y something we should worry about and probably something we have to do.

5. Only wise use. He probably would call for them to stop new work and that is a
# very debatable proposal. ’

. Discussion questions for J. J. Rousseau, "Discourse On Inequality."” The page
numbers cited here correspond to those in M. Donner, et.al. "The Intellectual
Tradition of the West: Readings in the History of Ideas.™ Vol. 2, Scott Forseman
& Company, 1968.

Rousseau's "Discourse On Inequality" sets forth his belief that inequality
among map is a result of property and industry. According to him, before we
hdd organized societies, land ownership, agriculture, and metallurgy all men
were ‘equal and happy. '

1. Rousseau places considerable empha§1s upon the division of land and land
titles as being the basic function of human society and the basic cause
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of human ine uality “Have other, more redent wed ters agreed w1th this
viewpoint? How could-bne“ prove or disprove this viewpoint?

2. What are -his views about the history of human deve]opment based upon?
Have later ‘authors concluded that these were: basica]ly correct, or have
other, viewpoints become.more common? N
' r
3. At the top of page 228 he makes the basic assertion that material wealth N
does not bring happiness. Is "Brave New World" just an amplification of
the first paragraphﬁon page 228, or-are there basically new and different
ideas suggested in "Brave New WOrld?" | ¢

4. In the last paragraph on page 232, he says that such societies "1rretr1evab1y
destroyed natural liberty." "MWhat,is his definition of liberty? Based on
" his definition, are his previous statements generally correct? What alterna-
tive definition would you propose which would make,hfs statements not: COrrect?

My answers to "Discourse Oh Equa]it%

1. The most famous recent writers who have taken up this viewpoint are Ricardo,
and Henry George. The igdeas are probably most thoroughly worked. out in
George's, "Progréss and Poverty." Proving or disproving this would be
hard 1ndeed, it seems much more likely to have been true in societdes in
which wealth was a]most entirely derived from land than in societies 1ike
our own.

2. His' views on history of human development are almost complgfely based on
his own specu]ations on the subject. Those 1nterested in *a contravy view
shoyld see the writings of Robert Ardrey, e.g., "The Territorial Imperative."”
Ardrey's studies of animals would lead one to be]ieve that the desire to s
have complete control of land is not a uniquely human desire but one we share .
- with-many animals. . If Ardrey and the others:who share his viewpoint are «
right in this subject, then Rousseau is dead wrong. L

3. I think there are basically new ‘and different-ideas in "Brave New World."
The idea that wealth does not bring happiness is certainly there, but there
b is also the 'idea that our technological advances have brought us to a point
at which we can no longer allow each individual to proceed his own way. I
see very little of that in Rousseau. x.lﬁl
4. His definition of liberty must be "comp]ete lack of 1nterference by others
in one's life." His statements based on this definition presume th&t before
& the inventions of agriculture and meta]]urgy, such interventions did.not
exist. This is highly questionable. "~ Among tribes which do not have agri-
culture and metallurgy there is considerable interference in one another's
‘1ives. I would define liberty as the freedom to conduct one's life with the
greatest number of meaningful choices as to what courses. are-to be followed,
. what actions one may.take, etc. Based on that, one would conclude that all
of the 1ndustr1alizat10n and technological advance we have been discussing
greatly increases one's list of choices and meaningful opportunities for
vartous life styles, etc., and hence that Rousseau 15 entire]y wrong about
this.

1
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IV-A-3. Examination questions for Topic 1.

1. Ferry suggests that technological advance "castrates the human spirit."
Technology's supporters would counter that technological advance liberates
the human spirit. Select one example of some kind of technological advance
which you believe either castrates or liberates the human spirit,- and write -
a short but well reasoned explanation of why this particular kind of tech@i
nolpgical advance castrates or liberates. - -

2. In the readings which can be considered "the complaints of the humanists"
some complaints are really just the opposition of cpnservatives to any
change, and might just as well have been made by someone in the middle ages.
Others are really complaints about things going on now which had no counter-
parts in the middle ages, or other historical periods. " (a) Select one com- °
plaint which you think is really just conseérvative opposition to change,
.and defend your choice by showing that this.complaint in some form has
existed before. (b). Then setect one complaint which.is not just conserva-
tive opposition, but really' is a complaint about something new, and give
the supporting reasons and/or examples for this.

3. Write out an acceptable definition of a "technological stunt." Then, based
on this definition, show an example of a technological stunt which is basically
good, one which is neutral, i.e., neither good nor evil, and one which is ewil.
Give your reasons, based on your definition, for classifying the stunts the
way you do. '

A. One of the “complaints of the humanists" is that modern technology has given
man more leisure, health, and material wealth, but that ‘this is ngt enough.
Show how the various texts we have read contribute to this theme, either
by agreeing or disagreeing with it. Cite specifit references, (with page
numbers) to illustrate how the various authors react to this idea. (This

" question is for an open book test.) ' b

IV-A-4, Paper subjects for Topic 1

1. Are the complaints brought by the authors here presented basically new, or
" are they basically rehashes of the eternal complaint of conservatives &hat
change is bad? -

2. Calder proposes that someone should oppose new technologies. Does any new
technology come into use without some opposition? For the case of some
two major technologies, e.g., autos, railroads, pastuerization, telephones,
etc., explore the history of the opposition to its introduction. Discuss ~
how this opposition was overcome. ‘Also, if possible, find an example of
a technology which was suppressed by popular opposition, and: discuss 1ts
history. ’

3. Calder proposes the politicizing of technological decisions. Prepare a
history of technological decisions which were made through open public’
debate. -

4. Ferry sayﬁ "Technology is the American theology...." Are other nations as
infatuated w¥th technological advance as he says we.are? "Are there critics
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“of technology 1ike him in other countries? Are there any in. soc1a115t-

compunist countries? (A starting point m1ght be Jaques E1lul, "The Tech-
nolégical 50c1ety ") “

'Ferry raises the problem of the SST, and the balance Between the Fights.pf

the machine-user and those adversely affected by the maghine. How are such
conflicts ‘currently resolved in our.society? What is the histow ry of the "
resolution of such conflicts? Is there a different history for "environ-
mental effects," e.g., noise, smog, water pollution; and non-environmental
effects, e.g., loss of livelihood, direct injuries, etc.?

Rickover raises the guestion of whether technologicalcchange should cause
ards Present a well-documented case of a single

technological change causing a significant change in the official position

of the government or of a major church on the morality of some Act or set

of acts. .

Are there examp]es ear]ier than "Brave New World" of social critics pre-

dicting very evil consequences of letting the technologists take control?

Ferry suggests wé must rewrite the constitution to control technolagy. - Pre-
pare a draft of the revised sections of that rewritten constitution..

Do the kind of comp]éihts of the humanists which we discussed at the start
of this course only occur in capifalist countries, or do they occur 1n

. socialist countries too? Examples?

In our class discussion we covered the question of whether teﬁhno]og1¢a1
advance has in the past led to increased regimentation of human life, (to-

‘which the answer seems to be yes) and whether this-is an inevitablé con-

nection, or whether in the future it might go the other way. It would be
interesting to examine this guestion in more detatl, with-examples. RR—

I suggested in-class that the real message of "Brave-New.World" is that
if you let the technologists take over the result is a world which is
destructive of the human spirit. I would like to read a good paper on
this subject, which cites examples which either re1nforce or contradict
this suggest1on _ ,

#
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"IV=B. Topic'2. -The History of, Technologicgl Change, the Acceleration of -
| - — Technplogical Change and the Transfer of Technology

.. One of the most significant characteristics of our age 1s its rapid rate =
of. technological change. This rat®-of change is dramatically illustrated by

~ the fact that the @1&psed“t1me from the Wright brathers' flight to the moon

Tanding was only 66 years. For us, rapid technological thange is the normal
human circumstance. Throughout most of human history, this was not the case:,
In most societies throughout history, technological change has come about very

- slowly and has hot been considered an importdht part of the people's lives.

- Because technological change previously came about.slowly, it did not

attract the attention of the people among whom it was occurring and d1d not: t
seem to attract- the attention of historians. The principal reading of this -
section 1s devoted to a re-examination of part of our history, which indicages
that the technological changes occurring were very significant in that histovy,
even though previous historians have overlooked them? {

A corollary of the rapid rate of technelogical change in our societies-is *
the problem of the transfer of technology. . We now have on this planet societies*
with extremely advanced technologies 1iving side-by-side with. societies whose
technologies are basically those of the Stone Age. In earlier ages in which
‘technologital change occurred slowly, the new technology developed in one
society could spread gradoally to other societies and be easily assimilated by
them. This is no longer the case. Because we are developing new technologies
so rapidly in Western societies, these technologies are transmitted to other
societies more rapidly than they can easily adjust to them. This poses some
moral and ethical problems for the donor society, as shown in the readingigiire:

~ The principle reading for this section is Lynn White, Jr., "Medeival Teffi-
nology and Social Change," Oxford Undversity Press. This is a fascinating

~ attempt by Professor White to show that technological change did play a signifi-
. cant role in previous history, although that role has frequently been ignored.’
“The orher readings are: Hornel Hart, "Accelleration in Social Change," two

-stories about poisonings from the New York Times, excerpts from Leonard

o Arrington, "Great Basin Kingdom," and Drucket's, "The Technological Revolution. '

—e§bensive hardbound version.)

IV-B=1. Di§cussion questions'and answers for Topic 2

Discussion questions for Lynn White, Jr., "Medieval Technology and Social Change,"
Oxford University Press, 1962. (Available as a $1.50 paperback as well as a more
_ . : \
This is a brief, scholarly study written by White for his fellow prefessional
historians; it turned out to be so interesting and informative that it now has a
much wider readership. The main text is.only 135 pages long with an additional
.40 pages of notes and references. It is somewhat vof a disappointment to me, that ~
although 1 consider this a truly outstanding, fascinating and delightful piece
of technological history, it has only a fair response from the students. I con-
¢ider 1t a challenge to my ability as a teacher to help the students appreciate
this excellent book.

White considers three significant changes in ‘Medieval technology and their
Lgonsequences’. . Firstyhthegﬁntvqgggtjgpﬁofigpe_stirrup and #ts revolutionary
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seffects upon combat Second the changes in agricu1ture brought about by -

the introduction of the horsesdrawn plow and third, the medieval efforts at
developing é’power technology. = . .
. T ." Chdpteh 1 e
1. Is his turning around of Voltaire's famous statement of page v correct?
Or is, Voltaire right? “Or. both? ' ¢ . o

L

2. Is h1s bas1c idea. that the 1ntroduct1on of the stirrqp taused the sudden
exp1os1on of Feudalism adequately supported by the data he presents for it?

3. He shows in his book’ that the stirrup was ‘known-in other area$ before 1t

was known in Europe. ‘It didn't produce feudalism’ there but apparent]y

. did in Europe. \N‘y?

4. Oh'pa?e 28;-he says, "...a new dev1ce merely opens a door, it does not
_‘compel one to enter.” True? Examples? , .

5. Whdt-other techno]og1ca1 changes, -if any, have had comparab]y rap1d effects
- on social arrangements? o

6.° How. Tong did it ‘take to develop an adequate defense aga1nst the charging

kn1ght? What was that defensetq'p1d it change social 1nst1tut1ons too?

7. What fraction bf the populace of medieval Europe participated directly in
* the technological change he descrtbes? What fract1on were s1gn1f1Cant1y
affected by it? i )

Chapter I1 ) |
1. .0n page 44 he indicates that "suhp]us food....is the presupposition of .

. population growth..:., etc." Is this right? Is it a direct connection;
i.e., does surplus food always lead to the things he suggests? Do thpse .
things ever occur without surp]us food? _

2.  On page 56 he states that the heavy plow changed man from a part of nature
to her exploiter. Is th1sotrue? Does he adequately support this statement?

3. On page 65 he cites the peasants‘ reluctance to work hard on the master's
estate, and their harder work on their own. Is there a sighificant current
examp]e of the same kind? :

4. On page 68 he po1nts out the benef1ts of a faster mode of transportation in
makfng "urban" 1ife available to more people. Is there a current parallel
to this?

-

"~ 5. One of the current "in" words in engineering and government circles is “the

systems approach" which means simply trying to look at all parts of a prob-
lem at once. For example, in developing, the Polaris missile: system one had
. to develop the missile, the submarine, the underwater launch system, the
underwater navigation system and the missile aiming system simultaneous?ly.
This was ‘done in about five years. Taking the "systems approach" to the
Japplication of horsepower. to agriculture, identify the dmportant system-
deVe]opment problems and indicate how long it took to solve them

42
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.. | . Chapter 1l L
1: On page éB,he discusses the usé of windmills in- Northern Europe; we all
.o ‘associate the windmi1l with Holland. Were windmills ever widely used in

this country?. Where? For what purposes?

2. On pages 97 and 101 he indicates that power from cambustion and from falling
" welghts,was first applied.to military purposes where its viplehce of appli-
cation was desirable, and only later comtrolled and.put to peaceful purposes.
Are there any recent examples of the $ame kind of history?

3. ,0n.page 99 he says, "the metallurgy of the age was not equal to its chemfstry."
. Can you cite any modern examples of cases where one area of technology has
. completely outrun others, and then had to wait until the others could catch
up?. o - L | , . |
4. On page 101 he talks about the inability to control gravitational power
as preventing“it from being applied for many years. Is this correct? Was
there a form of gravity power in Eonmmn use by the ancients?

5. -On page 102 he talks about®the trebuchet as being a substitution of gravity
power for manpower. " Is ‘this correct? If not, what 'is the correct statement?
6. On page jps he summarizes his argument that we were slow to apply, rotary
motion bdcause it is .contrary to what we see and do in organic nature. Is
this right? If not, cite examples of rotary motion in living things ether
than man. If it is right)why are there few or no examples of rotary
motion in living: things?

7. On page 116-he discusses the introduction of the *'ball and chain” governor. -
What #s a governor? Is the ball and chain governor really a governor?

8. On page 128 he describes the two brilliant solutions to the problem of the
variable spring tension in a pocket watch. Which of these are used in.
~ rcurrent watches? - ‘ '

9. At the start of secgéon 111, page 129, he poses the question of whether the
people of that age were building a sol#d theoretical foundation for a power
technology. Is his answer to that question correct? g

My answers for "Medeival Technology...etc.”

Chapter I

1. Voltaire is certainly riskt\in what he says, but apparently what White says
is right too. ' " "

2. I think yes, but this is one for historians to argue about. This is an
interesting thing for the students to be faced with, namely a book which is
* written to convince other historians, something they seldom see. : >

3. 1 do not know for sure, but will suggest the following. possibilities: " First,
the previous users of the stirrup were lardely from pastoral rather than- '
agrarian societies. In pastoral socleties, the population density is much
lower than in agrarian societies pnd;therefore. these people may not have
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o experienced the. large-force. bat;]es which the people‘of Europe had exper1~
enced. Presumably, the charging knight is more valuable in close combat

. with large numbers of people than in more spread-out combat which would .
occur in pastoral societies. . Secondly, even if the use of the stirrup
for mounted combat was known, it would not be likely to lead to feudalism
in pastoral soclety. In a pastoral society land is not the chief basis
of wealth; flocks and herds are. On the other hand, in an agrarian
socieky, land is the chief basis of wealth and the division of land‘is
the division of wealth and power. Pinally, for the sudden explosion.of-
feudalism to occur, there must have been available a large amount of
valuable land which could be confiscated without serious defense by its
owners. This was available in Western Europe in the form of church lands.

. Perhaps all of these conditions must be satisfied for a radical exp]os1on
of feudalism as discussed by White.. ;.

"4. The stirrup opened the door for many peoples, but the Franksgwere the first

to go through and as- he points out, the Saxons suffered because they didn't .

go through. In military matters, if one knows the door is open and doesn't
go thraugh it, .he may suffer. For example, the Germans presumably knew

the door to the atom bomb was open but didn't go through v1gorous]y enough.
Nowadays, we are reluctant not to go through any door Sor fear that the
Russians will beat:us through it. One’consxderat10n in this whole thing

is the question of knowing the door was open. Presumably the Saxons didn't
really know the door was open to a superior fdrm of warfare. On the other
hand, modern technology has opened an enormous number of doors to° different
ways of organizing our cities and our daily lives, which by and 1arge we
have _decided not to go through, mostly by default.

5. * The birth control pill has probably had comparably rap1d affects. on soc1a]
arrangements. The machine gun certainly did; it changed the whole way of
conducting warfare and ended up in pract1ca]]y destroying Europe. The
automobile likewise has had dramatic and 'social affects and perhaps the
computer will. One can also.argpe that the railraad had comparable affects
because it changed societies wH¥ch could not possibly be industrialized
to those which could be industrialized quite:rapidly. (An interesting.
sidelight is that the railroad also made professional baseball possible.)

6. Several centuries. The defense was partly the English longbowman, which
was successful "against the French knights in several crucial battles .
because the fields were muddy and the archers had the high ground. The .
most famous of these battles was the Battle of Crecy. It required an
organization and .training of the English yeomanry, which must have had
significant affects on lots of thingsy including the way private citizens
are treated in English law as compared to other laws. Certainly the way
we live in this country today has been influenced by the organization of
the English yeomanry as longbowmen. The crossbow was also somewhat effec-
tive but finally the gun settled things for the charging knight. -Ihé gun
has certainly changed numerous. social re]at1ons

7. Presumably only a very small number of peop1e participated directly in the
change because the number of knights was always very small. However, the
whole populace presumably were affected by it because it btought about
a new.system of land tenure and a new kind of local administration.

28 34




T T OO S AR T T e T
A o R A T

o o9 o B Az
o ! Chapter II - o '
;I'tﬂink 1t 1s a necessary but‘noi a suffictent_condition. Areas where
people didn't have to work for food generally didn*t end up Being the:
advanced countries of today, for example, the‘Soqth Sea Islands.

This is a very provoc&tive'ahd controversial statement, which I don't

~ think he backs adequatelys °

This {is an obvious parallel to the conflict between the Russian peasants’
-and their communist masters. “ | S '

‘This 1is c]eﬁr]y paﬁ?]lel to the efféct of the automobile.

The bridle and bit, saddle, harness, shoes, heavy plow, feed, veterinary
medicine, breeding techniques.” It took them several hundred years.. Per--
haps the more important thing was understanding how to use« them; the
knowledge and understanding of the technology, which is now referred to
as "the' sof tware." e "

Chapter I

Some American historians, e.g., Walter P. Webb, "The Great Plains," Blais-
del1, 1959, indicate that the settlement of the high plains’(Kansas,
Nebraska, ‘Eastern Wyoming, Eastern Colorado and.the Dakotas), reqji¥edqthe
windmi11, barbed wire and the steel plow. .The windmill was neé¢ded in order
to provide a steady water source from deep wells, which could not be ob-
tained any other way. In Williamsburg, Virginia, they have a beautiful

.~ windmill, which they use to grind their grain. In the first part of the

southeast to be developed, which consists of drowned valleys which can be.
navigated by sailing ships, they had no significant water power; they had
to depend on wind power to grind the grain. N : '

. .Fission power has already gone that route and fusion power has gone part.

of it, but 1t has not yet been controlled.

A good example is the speed with which we can process information inside
machines compared with the time required to get the information into and
out of the machines. I was told by a chemist that the first automobiles
had cadmium-plated exterior metal parts, but when alkyd paints became
available those began to outlast the cadmium parts and required the switch
to chromium plating. Certainly, the early railroads were superior tech-
Mologically -to the material they were using, cast iron, and needed the
development of a new material, steel, before they could really get going.

~ Water power is bravitat;;pé] power.
n

The trebuchet is a concéntration of manpower, not a substitution. This
is the usual case of\ a non-technologist missing the technological point; -
tools do not substitute for muscle-power, they concentrate and direct it.

It 15 hard to find examples. The only one I can think of is the rotating
 seeds, which fall through the air from some trees 1ike maples. Probably

the most difficult problem biologically is that of rotary lubricant seals
and of rotary transport of fluids across junctions. Our bodily Joiq}s
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all allow flexible fluid connectionsyand 1t would have been difficult
“to evolve flexible fluid connections ifor, rotat1ng systems; B

7. A governor cohtrols the rate o% some operations, normally by’ feedback.

- This is a governor only 1n the sense that a fly-wheel is a governor. He
does not rea112e that feedback 1s the key to governing .an automaton

8. Neither. we have worked up a far better scheme based on the rotat1ng
. balahce wheel and Newton's laws.

9. No. He s mistaken about” this. The quest for the perpetual motion machine
is a clear indication of a lack of any theoreticaI understanding of what
they were doing.

Discussion questions for Hornell Hart, "Acce]eration in Social Change This
is chapter IIL of Frances R. Allen, et.al., "Technology and Social Change,"
Appleton-Centure-Crofts, 1957. Reprint penm1ssion for this chapter was ob-
tained at moderate cost from the publisher, the Meredith Corporation.

Hérne]l Hart presents here his data on the rate of acceleration of ‘tech-
nological progress and his beliefs as to why technology is progressing so much
more rapidly now than it has in the past. .

As the following discussion questions show, I do not think that Professor
nart has all of this material completely and correctly interpreted. However, -
it is:the best I could find on the general topic of why we now have a,much more
rapid rate of techno]og1ca] change than we had in' the past. I will be mast
grateful to any.réader who can suggest to me a more suitable reading for this
po1nt in the course.

1. Is this article about- social change, cu]tura] change technological change,
or all three?

2. On page 31 he discusses the spear thrower .as, "...augmenting the force of \
the human arm...." Is th1s really its function? If not, what is?

3. On pagé 35 he rec1tes a remark by A. L Kroeber, and then gives his view
that Kroeber is mistaken. Does he prove h1s point, or do you end up believ-"
ing that maybe Kroeber is right?

4. On page 40 he cites the examples of H. G. Wells' abil#ty to see one part .
of the future, not others. Cite other examples where those pred1ct1ng the
future have made this kind of error. .

5. Is his statement on page 49 that every invention consists of a new combina-.

tion of old elements true? Only partly true? Never true?

y .

6. The case of Goodyear and the chance discovery of vulcanization is one of
the most famous of the "accidental” inventions.. List other famous "acci-
dental" inventions. List some important 1nvert1ons which were the result

of planned effort and hot accidental at a]] - :

7. In his list of reasons for this acce]erat1on on page 53, does he leave
out any *important ones?

‘_ - ' | 30 36
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B. Make S_b}1ef 11st of 1nvent10h§_wh1ch were made as a result of social .

[P

1.

»
Q&\-

. polio vaccine, etc. -

5 A & 3 . _ //(

pressure for the particular item. Make a brief 11st of {nventions which
were made without such social pressuve, but resulted from the inventor's
belief that once the -thing was offered to the public they would accept it.

'My'énswers‘for "Acceleration in Social Change.".

This is'mostly about technblogiéal change, which makes the title very

interesting.. He seems to use the worlds technoTo?ical, cultural, -and
social almost interchangeably. If- one defines cultural broadly enough’or

JSﬁc1a1 broadly enough so that technological is a subspecies, then this is
" okay. - . < '

“

I * l.._l-
This ts an example almost exactly 1ike the dne in Lynn White, where a non-
technical person is unable to distinguish between concentrating force and
power and augmenting it. Clearly the spear thrower concentrates rathgr

. than" augments. - ‘ .

His response to Kroeber is very, very weak. I think Kroeber has the best
of the arguments. ' . ' :

< - -

‘ We discussed several examples of this type'1h "Brave New World." It seems

clear that in any of the utopias or science fiction stories which project
worlds of the future, there will be this kind of error. .

o \ .
A related kind of, error is developing a technology or device for which
the market will disappear because of other technological advances. There
are numerous examples of this sort, for instance, the developmentof air-
brégthjny'm1ssi1es, which was a magnificent technical accomplishment .
leading nowhere because by the time they were.developed, a superior weapon
system was around, which made them unnecessary. Another. example is-that
the first really good portahle mechanical calculator, the Curta, was
developed just about the time the digital computers made it unngcessary. =
The first good sailing ship, the ctipper, came along just as steam outmoded

- 1t.

I think it 1s debatable, but one hds to agree on what he means by a combina-

“tion of previously existing elements. If one takes as your previousl

existing elements the 92 chemical elements of the earth, then certaiily
everything that_is around can be put together by those. If, on the other
hand, you mean by elements new thoughts or ideas, you ask yourself what . -

_elements are combined to make the wheel or what elements are combined to
control fire. I conclude that those aren't necessarily a combination of

pre-existing elements. This is again an arguable point for which.I have -
never gotten a very clear resolution. ' .
L

v

. Accidental ones wowld include penicillin, Tef16n, calcium carbide, eic.

Planned ones would include nylon, diamonds, modern metals, airplanes,”

~

He leaves out the number of people involved 1& purposeful effort to find
new things.
_ -
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8. Invent1ons for wh1ch there was a demand 1nc1ude almost a]] ‘medical dev1ces
‘and inventions, fertilizers, farm equipment, improved aircraft, etc. De-
vices for which there was no public demand until the device was available

~ would iinclyde. the auto, most home appliances, most new food products,

h synthetic fibers, and the 1like. :
p1scuss1on quest1ons for the po1son stories (New York Times, Sept 26, 28, 29
and Nov. 26, 28,71967). These concern two cases of mass poisonings, caused
by acc1denta1 mixing of 1nsect1c1des and foodstuffs. .

* 1 How do we avoid such d1sasters in this country?
2. Would such prevention methods be easily applicable in underdeve]oped and
1arge1y preliterate countries?

327 It has been suggested that it wou]d be better for such underdeveloped
and/or preliterate countries if we refused to"sell to them and highly toxic
substances 1ike insecticides until they develop the institutions to protect
themselves from the possible 111 effects of these materia]s What would be
the advantages and disadvantages of such a policy?,

-

4. What policies might we follow in the sale of highly toxic chemicals to
preliterate countries in-order to make accidents of the type described here.
less Tikely?

5. Who should assume responsibility for such policies? The technologically
- advanced nation? The rec1p1ent nation? The Un1ted Nations? The individual
supp11er?

My answers for the poison stories.

1. ﬁe have’fa1r1y strict 'laws forb1dd1ng the transportation of foodstuffs and -
highly tox1c chemicals in the same vehicles or their storage in the same
warehouses

2. We can do this in this country because the vast bulk of our population is
X literate and we have a large structure of regulatory agencies and bodies
. to see to it that these laws are obeyed. Since both of these conditions are
A missing *in the underdevelgped countries, 1t is highly unlikely that these
) methods could be' applied. ¢
3. The advantages are that these poisoning events would no longer occut and the
colossal hostility toward the United States which seems to be the inevitable
" effect of any such poisoning in an underdeveloped country would also not
occur. The disadvantages are that the agricultural productivity would fall
dramatically and there would be more starvation and perhaps the peoplé would
he even mare outraged at the United States for not sharing our technology )
w1th them. :

7, It has been proposed that.all highly tolic materials sent to the underdeveloped
countries be either dyed with an extremely bright dye or mixed with an ex-
tremely powerful' emetic, so.that the 1ikelihood of these accidents would be
decreased. Another possibility would be special-kinds of packag1ng which
wou]d be safer than the ones currently. used.

5 7
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- 5. I would recommend the United Nat1ons or UNESCO or the Food and Agriculture‘
0rganizat1on. but this. 1s certa1nly a debatable p01nt

Discuss1on questions for the "Sugar Story."vLeonard J. Arrington, "Great Basin
. Kingdom," Cambridge, Massachusetts, Harvard University Press, copyright 1958
by the Pres1dent and Fellows of Harvard College, 116 120,

- This reading begins at the upper left of -the first page with the italics
CE heading Sugar. The book concerns the economic aspects of the LDS Church
» colonization of the intermountain region up to 1900. It is of special. local -
1nterest but possibly of wider interest too. .

1. What current world ‘leaders take the same attitude toward developing their ®
\ native industries that Brigham Young expresses in the middle of the left

side of page 1162 -

~2.” How should the assemb]y and .start-up problems of the pTant have been solved?
How are they solved in current plants sold in the way this one was?

3. What lessons could-one 1earn from this enterprise which would be useful to
the leaders of the world!s current developing countries?

My answers for "The Sugar Story."

- Vs [Y LI Lo

1. The leadeys of the newly-created countries which were formerly colonies and
the newlyfnationalistic .countries which formerly were effectively colonies
of Europq and the United States; for examp]e the countries of. Africa South
America, land Asia. - ¢

President Nasser of Egypt has adopted a similar policy of-attempting to

- produce all basic materials in hijs country. This led, I am told, to the
ridiculous extreme of erecting a steel mill in the country. This mill is
very remote from sources of iron ore, coal, and limestone; the freight

charges on these raw materials”are so high that the total raw materials cost
for the plant-exceeds the cost of f1n1shed stee] delivered to the plant site.

2. They should have purchased a plant with guaranteed performance instead of
trying to buy it the way they did. That may have been impossible because of
transportation problems, but it should have been tried. Once they-got into .
trouble, they should have gdotten technica] help. Perhqgs Truman Angell was
right; he was a bright man, but he wasn't trained for the job and he.felt
that someone trained for the job shéuld have been asked to do it. His re-
mark also suggests that there was no one with c]ear authority.

Currently such plants are sold to underdeveloped countries with contracts
which include the start-up of the plant as part of the contract.

3. Faith or nationalism is no substitute for technical knowledge. Under-
capitalized manufacturing enterprises will not be successful. You have to
be patient and willing to consider the consequences of new surroundings
on old processes.
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Discussion questions for Peter 3 ‘Drucker, "The Technological Revolution: Notes

on the Relationship of Techno]ogy. Sc1ence‘&-Cu1t§re;” TechnolQgy and Culture,
2 (1961), 342.- . ) - S )

tory was not the emergence of science, but.the application of science to tech- .
. 'nological problems which he says occurred in the. period between 1750" and 1800.

Drucker suggests that the truly revolutionary development in western hts-~

He cites numerous interesting examples to support this v1ew

1.

- (e)
My answe*s for "The Technolog1ca1 Revo]ut1on

1.

-On page 347 he suggests that the’ Mining Academy was called into ekistence
.~ as a result of a single technological change, in this case' the Newcomen

Engine, which made deep mining possible. What institutions has our society
called into- existence in the past 100 years as a d1rect result of specific
technological changes?

Drucker 'suggests that there is a confusion between sc1ent1f1c advance and
technological advance. .-Does this confusion exist at present in the USA?

- Examp]es?

At what point in history (if ever) d1é the' scientific- technolog1ca1

marriage Drucker speaks of become one in which science contributed more’

‘than it received? Consider this as separate questions for the following

aredf (a) medicine (b) agriculture (c) transportation, (d) warfare
manufacturing. ' )

The whole regulatory apparatus concerning public ut11it1es, automob11es.
airplanes, radio waves, drugs, agriculture, farming subsidies, etc.

) '
Yes. We have the whole moon business, which is billed frequent]y as. 8
great scientific undertaking, but is actually.a great engineering under-
taking. We have the National Science Foundation, which really supports
most of the eng1neer1ng and technological research in this country; “and .
we have the question of whether the National Institutes- of Hea]th shou]d
support science or technology or both.

In med1c1ne the change took place after Pasteur, i.e., about 1850-1860.
In agricu]ture presumably the watershed came with the discgvery of the
essential elements in‘fertilizerss I have read somewhere that.Leibig
did that, but I haven't checked the source. In transportation it is
questlonable whether science has contributed much at all. During the
§1od when the greatest advanices in transportation techno]ogy have been
the scientists have been largely working on an entirely different
set of problems and paying no attention.td it. One of the most significant.
contributors to the entire affair was Ford, whose contempt.for science was
virtually unlimited. For warfare, the watershed seems %0 have been between
the First and Second World Wars. In the First World War, there is. the
famous story of the American Chemical Society offering its serv1ces‘to the
Secretary of War, who wrote bacKk that they wouldn't nheed them, since they
already had a chemist. There is also the famous story of the Government's
Board of’ Scientific Experts, chaired by Edison, who commented that it might
be nice to have a.mathematician in the group in case they had to figure
something out. Things had changed guite a bit on that subject by.the Second
World War. In manufacturing, science began to be taken seriously about the

first of th1s century.
s ._ . 34‘40
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IV-B-2. Additional Material for Topic 2 | ]

" Much has been written on the subject of technological history. Perhaps

the most comprehensive work 1s Singer,-et.al., "The History of Technology,"
» Oxford. This collection of articles on,various subjects is recommended reading
for all those interested in the subject. It is unfortunately biased in favor

¥

yone interested in this subject should also peruse the back issues of

English technological history as opposed to world technoldgical history.

"Technology and Culture," the International. Quarterly of the Society for the

History of Technology. This contains many.fascinating short articles. A" )

fine collection of articles of the type which appear in "Tethnology and )

Culture" is "Technology in Western Civilization, VO]% 1" edited by Melvin
Y

Kranzberg and Carol W. Pursell, Jr., Oxford Universi

Press, 1968.

Another possfb]e source is Gene Ford Brennah, "The E]egaﬁt Solution,"

Van Nostrand, 1967. This is a significantly less scholarly treatment of some
modern technoldgical achievements. It is written largely at high school level
apparently to supplement the "Man-Made World" course material. The topics
covered are (1) the Boeing 707, (2) the nautilus submarine, (3) zerox,
(4Y trans-atlantic telephgne cables, (5) the digital computer, and (6) revolu-
tionary structures. The writing is clear, 18d and interesting, but-gl]l of
i it is written for a high school audience, and therefore, seems inappropriate
for col]ege audience. The foregoing are as far as I know only available in
hard cover and therefore, probably not suitable as text material.

A possible alternative which I have tried is Lewis Mumford, "Technics

and Civilization," Harcourt Brace World, 1934, available in pocketbook from
Harcourt Brace at $3.75. This is a very famous book which is widely regarded
as one of the classics in the field of technological history. However, after
. using it as a text in.an honors cpurse, I conclude that it is not suitable.
Even typical university undergraduates can readily detect that it is full of
errors, sweeping unsupported generalizations, and very questionable interpre-
tations. I do not criticize as ﬂfstinguished a social commentator as Lewis
Mumford lightly, but I believe that any technically trained reader will readily
detect numerous errors in this book and any reader critical of unsupported”
assumption will find that' the ook is full of them. The book has many fascin-
ating ideas and speculations, and some fine prose; it is not good History.

‘IV-B-3. Examination questions for Topic 2

1.

Technological change can come about by local invention of new_techno]ogy;.'
or by importation of new technology from some other area. Whith of these
-causes the greatest social and ‘cultural change? Support your answer by

~ citing examples of some important technological changes which caused de-

monstrably greater social apd cultural change in the area of invention than .
in the area of importation dr the reverse. ' '
. ' ¥ - v

.. 6rucker in, "The Technological ReVolution™=eitgs. the Mining Academy as an

institution called into existence as 4 direct resutt-of a specific techno-
logical advance, in this case the Newcomen Engine which nade-deép mining
possible. List five other examples of institutions in our socie hich
were called into existence as a direcy result of some speci technological

ghange—or group of changes. _In each case 1list both the technohegical change
: I ' » . ’ \‘
: : _ ».
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IV-B-4 Paper subjects for Topic 2
1.

~ dissolving history, tradition, culture, and values through
'no matter how old, how highly developed, how déeply cherished nd lToved."

- to support your views.

stirrup had.

-~

and. the institution. Then (if you want an A+) suggest another institution
which does not now exist and which our society will have to call into
existence soon.as a result of some recent techno]ogica] change and give
the reasons why it must do so.

. Lynn wh1te, on page 28 of "Med1eva1 Technolegy and Social Change" says,

.a new device.merely opens a door; it does not compel one to enter."
Is th1s true? If your answer 1s yes, show an example of a society for
whom a new device opened a door, which they knew was open, and which they
decided not to.enter..- If your answer is no, show an example of a new device -
opening a doon which the society was thereby compelled to enter

In "Technoiogica] Revolution," Drucker says, "....the technological revo-
lution has resulted in....a common world civilization. It is corroding and
e world,

(page- 348) Explain what Drucker meant by this statement. Then"explain
why you agree, or disagree, with Drucker. Give some examples evidence

Report on an exampﬂe of a techno]ogica] change which has had as rapid an -
effect on social or political arrangements as Lynn White, Jr. says the -

Sgome anthropologists,. e.g., Leslie A. White, "The Evolution of Culture,"

° McGraw-Hi11, 1959, Chapter II, indicate that the level of culture is

proportiona] to the mechanical-energy available to the society. (I am
simplifying here, but I think I have his main idea right.) Lynn White, Jr.
in Chapter III of MT & $C hints that the energy was always there, and hence
the level of a society is governed by its ability to control energy. Is
this the same as what Leslie White says? Or is it a basfcally different
concept? If s0, who is right?

We discussed briefly in c]ass the question raised in Hornell Hart's paper
about Kroeber's argument for, the difference between technological and
scientific change and other kinds ‘of change. Report on what other scholars

. have to say on this question.

In class we\discussed the question Hart raises about all inventions being
merely combinations of pre-existing elements, without coming to a good

varesozrtion of it. Find out what other scholars have to say on this topic.

In an underdeve]oped countny shou]d the limited available resources be

“used to develog a complete range of all the learned disciplines, or should
..some be toncentr

ated on? Which ones? Which‘policies are the underdeve]oped

' countries now fo1low1ng?

T

Many problems of underdeve]oped countries were encountered by the Mormon
Pioneers in Utah. " The best source I know on this subject is Leonard Arring-
ton; "Great Basin Kingdom," Harvard University Press, 1958. On page 116,
et.seq. he describes some of their difficulties with sugar and iron pro-

~ failed. F111 1n the details

duction. He 138 uifé‘EkétEﬁY‘ﬁﬁ*tﬁ“details of why these enterprises—————

{.
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7. Some kinds of te ological change are self-defeatin
; atomic power without having_coa

?. For example, we
-based power first.

SO However, atomic power will probably eventually do away with coal-based
L power. One other possible similar example is the streetcar.
has killed it; it might not have been possible to-have mass-produced autos

o without streetcars to bring the workers together.

The auto

I would like to see a

-~ good paper on the case of the streetcar, or any other similar example.

8. One would think that for a given clearly-stated technical problem there
This is often not the case. For
example, of the four main ways to organize an automobile (front engine-
front drive, front engine-rear drive, rear engine-front drive, rear engine-

would be one solution which 1s the best.

rear drive) three are currently available

for.sale in the USA.

Why 1s there

no single "best" way to organize an auto? What other examples can be cited
of technical problems for which there is no apparent "bﬁft" solution?

9. Many examples of technological irreversibility are simple examples of
population growth being madeypossdble by technological advandges, and the
incredsed population making it impossible to return to a previous techno-
logical state. Are there examples of technological advances which are
irreversible, even if the population remains fixed?

10. Before the war, Japan was a technological imitator.

Soon after the war,

it became a technological innovator in many figlds, and on the whole, is
now an innovator. How did this change come about?

11. Hornell Hart, in "Acceleration in Socia] Change" would lea

that a plot of progress vs. time looks 1ike this:
_ . . _

speed

or power

or productivity

or 1ife expettancy

or efficiency

or some other quantita-
tive measure of
progress
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Find 1n the 115?aryugata which will allow you to make up a plot 1ike these -
‘ for some kind of human accomplishment over a reasonable period-of time, andy
< present your plot along with a brief deseription of your sources of data.
s 3 . ) i . _ ‘, ,
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questions are very well stated and the examples which raise them are magnificent. -

FLa BRI D PR R VG T PN

IV-C. Topic 3. How We Respond To Techno]ogical Change

Most‘\Bdern tachno]og1ca1 change has as its goal 1mproved products or
improveéd methods of producing existing Eroducts As consumers we have always
been-quite receptive to technological change which gives us improved products
or lawer prices. Some contend that we now have become so fascinated with "
technological change and with new products that we will accept whatever is

" new, regardless of whether 1t i% better. In_ this section we do not discuss

,the question of why we prefer that which is better and cheaper; this seems

rather obvious. Rather, Wwe examine the negative responses which people have

to technological change. The most prominent of these is the violent response

of those who see the new machine or new technique as a threat to their job

security. The name currently given this response Is "luddite." According to

the Encyclopedia Britannica the name comes from "King Ned Lud" the pseudonym

taken by one of the leaders of a machine-destroying movement in nineteenth

century England. Thap response 1s shown in the repd1ngs here_as‘we11“as some . C

" others.

Times." This book largely devotes itselfjto the response of the United States
Navy to technological innovations during e period 1850- 1910. It includes a
chapter on the history of the Bessemer process and several other observations.
This book contains some truly fascinating history which' is told in a charming
and interesting way. This history Teads to the posing of some jmportant ques-
tions about how we ought to respond to technological change. I do not agree with
all of Professor Morison's answers to the questions he poses, but T think the

\
The principal reading is E]ting E. M‘:1son, "Men, Machines, and Modern

Although the ]uddite response is probably the most s1gn1f1can§rone there !
are other ways insvhich we respond to technological change. For example, we
tend to worry about the-effect of technological changes on our social structurd.
I consider this the principal reason for the prominence of Marshall McLuhah.
This is brought out in the interview with him used as a readings Similarly,

- technological change has caused us to shift our viewpoint-as to the cause of

various troubles which beset us, as indicated in the essay from Time Magazine,Q
“No Way Out, No Way Back." Finally techno]og1ca1 change has required us {o
change -our laws as indicated by the insurance: read1ngs

-

IvVv-C-1. ’D1scussion questions-and answers for Topic 3.

Discussion questions ‘for Elting E. “Morison, "Men, Mach1nes, and Modern Times,"
MIT Press, Cambridge, Massachusetts, 1966. -

Morison cites h15tor1ca1 examp]es of the 1ntroduct10n of - techno]og1ca1
changes and pegple's response to these. Mostly the response he reports‘is a
negative -one in which peop]e f1ght technological change because it will alter =~
the1r 11ves ’ '

In this course we use only chapters .I, II, IV, VI, and VIII. ‘Chapters III,

| Y, and VII are interesting and worthwhile outs1de read1ng for the student, but

have not been used in the course for want of - time

<




On page 9 he says that “....for considerable periods of time before the

Chapter I

-

inventor did "his work "other men were doing much the same thing." Is that
true? Was 1t true at one time and not at others? .

0n ﬁage 10 he lists some examples of resistance of workers to technological

change. What other examples could be added to the 1ist?

On page 15 he states his belief that the wqrst problem we face i1s to fill
the gap between the destruction of the old systems and the introduction

of the new. Is that right? Exgmples? Is the real problem something else?

Chapter 11

. On page 19 he proposes that we becomé an "adaptive society." What are our
)a]ternatiﬁes to begfm1ng an adaptive society? B - S

He‘.c1tes the Navy § an e}xample of ‘q'n analyzable society. How good-an
example of a sociéty 1s #t? What are the significant differences between
it and the society of the whole USA.

At the bottom of page 34 and the top of page 35 he has a lovely quote about
the man raised in sail. Cite other examples in our society in which utterly

- useless rélics of the past are carried along to soothe the sensibilities

offt those raised in previous eras?

On pagé’38 and 39 he ta]kS about Mahan's quote that services cannot reform
themselves, and must depend on outside intervention. Is that true for
societies 1ike ours? If so, who should intervene? If not, then is Mahan
wrong? - . .

. On page 43 he has a long discourse about identifying with the brdcesses

of soc1etyzrathér than the products. Is he right about this?
Chapter IV ' : . ;

On page 76 he cites a provocative quote from E. M. Forester. Do you agree
or disagree? Why? : ' o

On page 78 he says, "All our economic...."' Does this contra&1§t the quote
from Forester two pages earlier? If so, how does he or should he reconcile
this conflict? :

At the top of page 81 he says (I think) that the Navy was right in ddfending
its internal needs at the expense of lengthening the war and increasing
overall Américan casualties, because its first duty is to preserve itself.
Is this a correct paraphrase of what he.say§3 If 50, is he right?

On page 86 he says we must "find out who we are, and abide by it." Do you ~
agree with that? Suppose we find out that we are racist, materialistic,

cruel and ignorant. Should we abide by that?

\
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_ , Chaoter VI
1. On page WOZ he cites the personal attacks on Isherwood, made in quite v
\BAttng terms. Does this sort of thing enter current technical debates?
yro : i Cou

2. On page 105 he cites the attack on-Isherwood for printing "mere hypotheses
Has our view on this sort of thing changed since then?

,5. On page 107 he cites our tendency to put a new deyice into an old setting.
Cite examples in addition to the ones he cites here

4. On page:114 is the beautiful quote about the virtue of sailing- ships Is .
there any truth in this, or in the comparable one which all parents recite,
"When 1 was a kid we had to..."

5. The Navy, -in this case, clearly sacrificed progress and technical efficiency
for stability. Is that the right thing to do?

6. On page 120 he assQrts that‘the‘factory is ."the central 1hst1tution.of our

society." Is that. r1ght? |

7. On page 121 he sug ests that factories should be restructured so that they
are fun for their workers. - Do you agree?. How fuch more would you be w1111ng
to pay for products produced in such "fun factories?"

A

o N ) Chapter VIII '

1. Huxley, quoted on ohge 208, says, "what are you go1ng to do with a]] these -
things?" what does he mean? How should we answer him? C

© 2. Page 211, he says-we must fit machines to men, rather than the reverse.
Cite examp]es of cases where we have fit the man to the machine and cases
‘where we have fit the machines to the man, .

3. His account of the introduction of pastuer1zat10n of pages 212 and 213
raives the question of freedom vs. efficiency. Once the technologists
know that something is good, should they be allowed to stmply introducd
it, or should the people vote, as they voted against pastuerization?

4: Does his proposal to make ours an experimenta1 society" make sense? If
so, do you like his specific proposals or have yqu others? How shall we
.eva]uate the results of these experiments? Which groups in our society
will support this proposal? Which will oppose it? . :

My answers for "Men,,Machines, and Modern Times.'

(Note: One 1nterest§ng sidelight 1s brought out by Morison's. statement
on page 9 abbut the kinds of peopleswho turned out to be creative producers.
One wonders how long that has been known in the history of the world. I suggest
that this idea goes back at least as far as the Greeks. I do not think it is
an accideNt that the Greeks had Prometheus have his 11ver eaten out every day; \\\s
by that ti ey probably knew, that the kind of people who ended up making '
truly m;gn1f1cent contributions to the human race -were the people who had
ulcers

M gy
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Chapter 1

It is true in many cases; the case he cites about the Bessemer converter is
very interesting. I have heard somewhere that the ideg of the intra-uterine..
birth control device goes back hundreds and hundreds of years to Asian‘camel “.
drivers who discovered that if they put a peach pit in the womb of the female -
camel, they could then keep her from getting pregnant and could count on hev
loyal and troublefree service for long trips. %ns a lavely story whether ,
it's true or not. In these cases, the inventor merely formalizes and applies
what was know before. On the other hand, there are a bunch of recent inven-
tions which simply cannot be fit into that scheme; for example, nylon, the *
transistor, .the laser, the helicopter, the jet engine, etc. One might say
that the kinds of inventions he is talking about are those which are likely
to be made by-people with no scientific understanding; the kinds of inven-
tions that don't fit the scheme he proposes are those which are ultimately
based on some kind of scientific understanding.

This list is endless. The railroad firemen, the extra men in the cockpit
of airliners, the numerous examples of destruction aof new machinery by
Luddites, etc. . '

I ‘believe that the old systemw stays on too long; long after conditions have
made it impractical. Our problem is to get it out of the way so that we can
set ug a new system which makes sense in the 1ight of the current realities.
Example: The auto made the city-and-county system impossible, but we still
stick with it. If we could get rid of it, we might set, up a system of
government that reflected realities; the atom bomb made' the nation-state
outmoded and made it really necessary for human survival to go over to a
warld, government. The old governments prevent that. Preventive medicine
made high birth rates completely outmoded, but we still seem to be stuck
with them. The xerox machine has made the copyright laws outmoded, and

we will probably have to change them. .

Chapter 11

Q'\

A fixed society or a romantic society or a rigidly-structured society.

The Navy is caste-oriented and hierarchical. OQur society is much less
caste-oriented and much less hierarchical. The Navy has a stated set of
goals to which it strives. Our society has a much less clea‘ly stated set °
of goals. The Navy can make appeals to an outside society and is fre-
quently overruled by that outside society. -Our society generally does not.
The Navy has control of entrance into the society and can expel members

who are not congenial. Our society has neither of these.

Imitation wood on cars, 1m1tat1on wood on counter tops and tables, imi-
tation leather in upholstery and clothing, buttons on the cuffs of mens'
coats, ties, the current typewriter keyboard, the English system of units,
fireplaces in most houses.

One hopes not 1f anyone is going ‘to intervene, oone hopes it will be some
benign despot (1like perhaps the Almighty). For the Germans in 1945 it was
necessary for us to intervene in order to prevent them from continuing an
utterly impossible course. We have frequently intervened in Latin America.

A
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3. . The ffr/i nuclear engines were put in surface-type submarings.

25

»

. One hopes that Mahan is wrong. In some ways, the services have reformed
themselves. For example, the submarine and carrier admirals won out over
the battleship admirals, although it took them much too long.

5.. In a way, the services have done this in their research and development
‘comnands. The technological parts of our society have; I think the rest
"have not. Should we go over to his viewpoint? I don't think the average
man ever can come to this, but I hope the 1nte11ectuals will.

-

 Chapter v

1. & 2. o
These.are a clear contradiction. I think both are oyerstatements; you.-

- can't have it both ways, but I think the latter is more-likely to be true_
than the former. -Forester can be defended on the grounds that only 1nd1~
vidual human beings count, and they don't perceive what is going on.” "On .
the other hand, what they do, think, and feel are greatly inf luenced by
other kinds of history, and his. v1ew is narrow.

3. I consider this a very provocative question, but the stldents don't seem
to. I vote no; I feel they acted extremely immorally, but then the
question is: Am I my brother's keeper? Have I the right to self-preser-
vation even i1 it means injury and death to others who have in no way
harmed me? The Navy, in effect, answered "yes." An interesting sidelight
is: If you are willing to accept the Navy's right to cause the death of
innocent people fraftees) in order to preserve its own stability and comfort,
are you equally willing to agree that American white society has the right
to do whatever it 1ikes to our black brothers, in order to preserve the
stability and comfort of white soc1ety7

4. If he means to find out what the real limitations of human beings and. human

societies are, fing; 1 agree. If he means, on the other hand, that we ought
to find out what thencurrent average of human behavior is and abide by that
I disagree violent1y

p T Chapter VI

1. Generally these don't come out into’ the open any more. We live in a more
polite era.  (People said out Toud things about Lincoln which would never.
be said about Nixon.) "Furthermore, such things are likely to be tested and
it would be embarrassing to say them and be caught. We are more likely to
test now. On the other hand,
witness the conflict between Te11er and Openheimer

'

. ~

- 2. The value of the hypothesis has gone up marked]y in the eyes of engineers.

. -We now take ail the theory we can get, because we have seen 1ts practical.
value. C -

Modern heat
ing and ventilating systems are put in old-style houses, rather than being
in complete environments. We put modern numbers of students into old-style
universities. The first gaso]ine»powered automobiles were really huggies -

~with engines. :

in closed circles, such things are indeed said;

43
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Who knows? In the case of the Navy.‘this was false, Most data which are
available toda% support the belief that today's pampered children are just
as strong and healthy as the he-men of.my generat1on

Huxley says that "identity, conformity and stability" are the way to menta]
stagnation. Morison replies that a too-rapid change is the death of the °
good 1ife, mental health, etc. Must we choose? Perhaps we have to choose
some 1ntermediate course.

I consider this pure bélderdashz The school, the family, and the boob
tube all probab]y rank ahead of- the factory as central institutions.

Based on my limited factory experience, I conclude that the people there
don't particularly resent the boredom. The. trouble must be somewhere else.
Many people liki a dumb job which doesn't require them to give any thought
at all to what they are doing and they will even fight for it. This, in
my opinion, is ‘the case of an alpha saying that he would hate to be a gamma
or a delta, without asking the gammas and de]tas what they think.

!
) Chapter VIIT

He means that things do wnot make the good 11fe.-‘True, but the absence of
them makes a pretty uncomfortable 1ife. Things open doors. Perhaps we

should devote more effort to mak1ng people consider the doors which are opened
rather than opening more, but [' don't want to close any. (Atomic war? yes,

I would close that door. Others? No, I don't think I would.) Again,

think that Huxley's comment is one of an alpha protesting that he will no
“longer have material superiority over the betas, gammas,Ai?d deltas.

In the old- style production line (e.g., Henry Ford), we-fit the man to the
machine. In the new ones, we use the man as a watcher. The first*computers .
we ran by fitting the man to .thé machine; now we have come completely the .
other way. In the old days, one had to know machine-language programming;
nowadays the machines come to your language.

Here, the dictatorial rule of the Kaiser prevented needless disease and
death. The democracy of England led to disease and death. Was it worth it?
Should one be willing to accept needless disease and death as the price of
democracy? If one answers yes, then he at least has a consistent position.
If he answers no, then should we force fluoridation down the throats of the

‘people? Will we be obliged to force compulsory birth control down the throats

of the people?

Yes, but only if you can have really controlled tests and wait long enough.
Nomally this 1s an impossible condition, because the people in your tests
are undergoing all sorts of other tests that you don't know about and you
cannot control all the conditions. Furthermore, who is in the position to
say that this control group in the slums shall live the straightforward
slum 1ife for the next ten years while we try things with other people?
Such proposals would have few supporters, perhaps only the socia\ scientists
A1l the establishment groups would oppose it. More frightening, Nerhaps, is
the fact that experdments are being run all the time in completely‘uncon-
trolled ways. Isn't the distribution of birth control pills an experiment?
Or the widespread use of television? ,
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Discussion quest1ons for Earl D. Johnson, "The Aerospace Industry," in
Ginzberg, 'Techno]ogy and Social Change," Columbia University Press, 1965.

Johnson d1scusses the aerospace industry, i1ts peculiarities and prospects

for the future. Particularly he discusses the problem of the enormous insta-
bility of this ent1re industry. _

1.
-2,

“Where does the word "aerospace" come from?

Before World War II did we havg any vast American industries which sold
all their product to the Federal Government, and were entirely dependent
on its contracts for their existence?

One of the arguments frequently made for the large federal expenditures on
space travel is that from it there will be a "fallout" of new technieal
advances which will enrich the lives of all of us. On page 65 he says that
this kind of research involves technology not needed by-industry. Does this
contradict the above argument? What consumer products or industrial tools
have come out of the spdfe program? _

Is the argument eveér made in public policy debate that we have assemb]ed '
this group of highly skilled people who know how to work as a team and that,
therefore, we have to provide work for them to keep them together and work-
ing, whether the work is worthwhile by itself or not?

Have the btg cutbacks and layoffs for technical people which he prophesied
here (1n ﬁ963) come about?

With an 1ndustry 1ike this, which exists ent1re1y on public funds, is there
ever political pressure brought to bear toward big contracts on some basis
other than quality or price?

My answers to "The Aerospace Industry.“

1.

This is history which I' m not sure of, since it's word- of -mouth history,

but my understanding is that that word is a creation of ‘the Air Force

Public Relations Department. When the space business and long-range
missiles came into being, the question was which service was to dominate
it. In Germany, the Army had developed the V-2, which was the best missile
in World War fI. In the United States, the Army said that a missile like
the V-2 is a ground-to-ground projectile following a ballistic coyrse, which
just makes it long-range artillery and artillery is a function of the Army.
Hence, the Army is the logical one to be in control of this thing. The Air
Force said that since it fell from the sky, they owned it. Ultimately, the
Air Force won fthe battle apd, therefore, won much of the control of the mili-~
tary uses of space with it. This word was meant to sell the idea that

space and air power were synonomous and that, therefore, the Air Force was
the 1og1ca1 one to control all space ventures. Ultimately they won

Suggested reading here is H. L. Nieburg, "In the Name of Science," Quadrang]e
Books, Chicago, 1966. This is a sensationalistic, muckraking book about
the defense-m111tary establishment in the United States, which is extremely

“wéll-documented. I do not assume that it is right in everything it says,

but it makes-some Very challenging and interesting reading. I wou]d.]1ke to

see a rebuttal, but have not.
\ v | .




&
-~

- %

2. Not to my knowledge. There were many which were partially debendenti\fpr
example, shiﬁbuilding or the small and totally-dependent wood alcohol ‘ij-
dustry; which exists only because of a quirk in federal alcohol tax law}

But there was none like the present aerospace industry. o

" . ' ,

3. I think it is a complete contradiction. As for the fallout from the space
venture, that has been much-discussed, but when one asks for examples, the: ‘
answers always turn out to be quite thin; (Spacefood sticks? Space blankets?)

4. This 1s one of the big arguments for the SST.  We have a great airframe
industry and we have to keep them going; therefore, we should build the
.thing regardless of .its ultimate worth. s

5. Largely not. I think the reason we have not had the big cut-backs predicted
is because of Vietnam. i o ‘
6. dbviously. The classic example is the TFX fighter, which was known for mary - .
" years around Washington as the LBJ. The contract for it was ultimately
awarded to General Dynamics Fort Worth Division. ¢

Discussion questions on the "Playboy Interview with Marshall McLuhan," Rlayboy,
16 (March 1969), 53 et. seq. ' - - .

In this in depth interview of Marshall McLuhan, his ideas about communi-
cations and changes in communication technology are spelled out in greater
clarity and more detail than they are in-his. books. . )

1. On page 54, right-hand Golumn, he says he is a generalist, and that his
work is a depth operdtion. Is this a contradiction? .

2. On page 56, left column, he says that the content or message of any par-.
ticular medium has no particular importance. Do you agree with that? If
‘not, supply examples of messages which were presumably important.

3. On page 56, right cqlumin, McLuhan discusses what the woer was like before
the invention of the phonetic alphabet. How did he get this information? )

4. On page 60, left column, he says that type is the prototype of all machines. >
Is this right? If so, what characteristics does it have which win it this
honor? If not, what are the other nominees for this honor?

5. On page 61, most of the left-hand column, McLuhan explains the differences
between television and media 1ike radio and movies. Is he right about
this? What evidence could one present to show that he is right or wrong?

6. In the middle of page 66 McLuhan presents his reasons for racia]Idiscrimjna-
tion. What evidence can be presented pro or con for this explanation?

7. -After reading this article do you conclude that McLuhan is: (a) a bri11{ant
, prophet of the future, (b) an articulate man who makes interesting specu-
lations about the .future, (c) a routine man who has a flair for words,

(d) a crackpot, (e) none of the above, but a ?

Q ‘ : . . - 4_&
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8.
My answers to the "Playboy Interview with Marshall McLuhan." .

1. S

2.

‘ceived Of them.

. Most of the students agree with me that the correct answer to this is

Why has McLUhan rege1véd:the prominence he has at this particular time?

I certainly think it is a conyradiction. , |
. s d \
The Bible -(01d and New Testament), the Declaration of Independence, the

Communist Manifesto, Das Kakital.— A11 of these use the same medium, the
printed word. Presumably the content has some effect on what people per-

. .I'tﬁ1ﬁk he.made it from his fertile imagination. It certainly doésn't~f1t

in very well with what we know about present non-literate cultures. Do we
commonly, picture the Indian of North America as being primarily an aural
being (&s Mctuhan says), or is he commonly pictured as being one mostly de-
pendent/upon his eyes? : \ . : :

in "Technics and Civilization," page 14 has a.much-quoted piece on
the clock as "the key machine of the new industrial era." He gives a very
good defense of his position. It would be worthwhile to review that before
discussing this point. I think Mumford is closer to being right than McLuhan
is. S _ .

This apdears to be pure balderdash. In the movies and TV the screen-is blank

for a reasonable period of time. In the movies, it is all blank at once; in

TV, it is blank in sections rather than all at once. I don't see where this
difference amounts to anything. As to the iconoscope washing our entire
bodies, so does the reflected light from the movie séreen. In a good TV
image, definition is remarkably good. I would suspect that with a really
properly tuned black-and-white TV set, one presents an image so good that if -
a viewer were given one of those to look at and a typical black-and-white
movie next to 1t, he would have no convenient way of telling which was which
and probably couldn't perceive the difference. It might be interesting to
run such a test. He certainly presents no evidence to support his view.

Could he use the same to discuss tribal warfare in Africa or Western Europe's

‘persecution of the Jews, who are presumably the most literate among the

Western tribes? I think not.

4
L)

a
crackpot.”

This is a simple example of a man responding to a need. We are all afraid of

" the effects of electronic media on us, particularly on our kids, and here

comes this man with this amazing verbiage and tells us how it will all revo-

" lutionize us. Most of us have not heard much in a scientific vein on this

line because those in our society who have tried to do a careful, scholarly
attack on this problem with adequate controls and adequate statistical tools

have found that the answer is very mixed. One doesn't get a simple sensation- ~

al result; one finds all sorts of conflicting trends and factors. (See, “for
example, W. A. Belson, "The Impact of Television," Archon Books, Hamden,
Connecticut. 1967.) So if you limit- yourself to people who know something
about the subject, you don't get anything sensational. McLuhan, therefore,
steps into the‘gap with his sensational remarks not based on any study worth
discussing and becomes instantly the prophet. '

!
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 Discyssion questions for Daniel P. Moynihan, "Next a New Auto Insurance Policy,"
New York Times Magazine, August 27, 1967, and Mark Martin, "The Year of the -
Plans," For the Defense 10, Defense Research Institute, 1212, Nest Wisconsin *
Avenue, Pﬁ1waukee wisconsin (January T969) .

Moynthan's article shows what he considers to be the serfous flaws with
the present automobile insurance system-used in this country, and discusses
the proposals for a superior one. The lawyerk response shows that these pro-
posals will not be greeted enthusiaSticalIy by the legal profession

1. anagg,ua}use the English tort system (i.e., trial based on fault)'for the
cas®of auto acgidents, and use an entirely different system (workman's
compensation) in.the case of industrial acc1dents? Do we eVer use the
tort system_in industrial “accidents? :

2. On page 62 Moynihan sajs, .1t ¥s hard to deny the basic rightness of
~_ the Basic Protection Plan. « Anyone disagree? _

w

At the end of his article, Moynihan points out that about one-half of
the income of the American legal profession comes from auto accident 11ti-
- 'gation. . Based on this fact, what is the-predictable response of the lawyers
" to the proposal of change An the system? 7 ’

4. Is the lawyers' reponse as indicated in, "1968, the year of the plans" one -
of refuting the arguments presented by people like Moynihan? or on some
other basis?

5. In,"1968, etc.," at the top of the page it says, "We need not put it an the
basis of economics. Fortunately there is no conflict of interest here.
The lawyer inteftest and the public interest coincide, etc..... " Is this -
true? How would one show that? '

My answers to "Next a New Auto Insurance Policy" and "The Year of the Plans.”

1. In the early days, we used the tort system for industrial accidents. As
a social decision we stopped using it, because we concluded that it was
colossally unfair. In the problem of legal action between the worker who
was injured, out of work, and starving and his employer, who had virtually
unlimited financial resources and waiting abiiity, the worker always lost.

- He had the choice of taking an instant cash settlement of very small value
or starving for three or four years until the courts awarded him or his
descendants a reasonable judgment. Based on this situation, we added
workmen's’ compensation to the tort situation. This says that regardless
of the tort action which may later follow, the person who is injured will
be taken care of now. If nothing else, this shows*that in the past we have
not believed that the tort system was so holy that it could not be tampered

- with. o

2. Certa1n1y there are many peop]e who" deny the basic rightness of the pro-
tection plan. The second reading is a complete denial of it.

3. The predictable response is the response of ahybody who sees a technblogical
change which threatens his way of making a living. He fights it. .




Ba .1 don't think that's true. I don't see why the 1awyers',1nt3Fest and the

X

4, The lawyers " response 1s clearly one of an emotionaT);ppea1 to the prece-
dents of the past, in order to protect the current financial advantages
of the profession.

. 'l)‘

public's interest coincide in this matter. The lawyers?.intenest is to - .
maximize their financial returns. I think the public's interest is to | T
maximize the amount of their insurante premiums which go to compensating v
g injured. It would be interesting to find someone” who wou]d try to : '
end the lawyers' position. ,

-

. Discussion questions .for "No way Out, No Way Back," Time, (Feb 21, 1969) 47 48

» "No.Way,,Out, No Way Back" 1s a one-page essay on the. fate of the people
caught at Kennedy Airport by a large snow storm. The interesting point is - -
that th1s was seen by Time Magazine as a "breakdown of the machines.™ -

.\.

1. why 1s there no subway to the airport in New York? e\ _ e w7

2. There have been previous groups of peop]e stranded by heavy snowfalls;
‘e.g., the Donner Party. Did the people at the airport suffer more or less _
than those people did? Did they respond to_the situation better or worse ) "
than those peop]e did?

3. HWhen on]y a limited rescue was possible, by he11copter. what means shou]d
have been used to allocate that rescue space? Who had a better r1ght to
it, those W1th pull, or those with gall?

4. The writer descr1b1ng this event Tgoks at it as a failure of machines.
what other machines could have failed: making the situation worse?

5. Should the a1r11nes be required to keep on hand enough blankets, food,

_etc., to cover such $ituations?.. Would yau be w1111ng to pay the 1ncreased
airline fares this would require? -

My answers for "No Way Out, No Way Back." .
1. I believe th1s is mostly a matter of classes. There is one class 1n \{\‘-,
America which uses subways and generally does not use airplanes. There
s another class which uses airplanes, autos and taXis, but would not use

a subway. There are- very few U.S. cities in which mass-transit makes
direct connection to the ‘atrports. . I am told Cleveland does, I know of

no other éxample.. We seemn to have universal agreement that one goes to
~the airport by taxi or private car. We recently had a study by the Ford
_Motor Company of a rapid transit scheme frofm the Salt Lake.City downtown

to the airport, which was gregted with indifference by the local officials.
.This business reached 1ts logical conclusion in Los Angeles several years
" - ago, when the traffic jam was so bad on Thanksgiving weekend, that numerous

people missed their flights because they were stalled, 1n the1r cars severa1
-miles: away. -

2. Clearly these people were in exbe11ed§ circumstances compared to the Donner
Party Or other groups who were similarly stranded.  Their sufferings were
trivial compared to those of_the other groups. Whether they responded better

- “
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or worse, 15 an interesting question. The Donner Party was stranded for
“about four months and ended up in cannibalism. Parhaps these people would
have done theisame, but the test was sufficientiy@iliid that we never ‘found
out. - . . ~ : g o -

4
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3. ~Th15_1s,the‘c1assic question: If Ebere 1s food for,one and the second .
appears, do you feed him and both die, or do you k1i1’h1m,so that .you can
live? Or, 1f there 15 room for ten in the 11febost and the eleventh appears,
do {ouérisk all to bring him in, or do you telt him he has to die how? .The
world 1s going to have to think about this a great deal more as the popu-
lation problem géts to us." Note as an amusing sideline, that Time clearly
thinks that it was perfectly /a11 right for the rich man to use his money to

~buy-his way out, but outrageous for those who had gall to use the threat
of physical ' violence to demand their way out too. . This goes along with
Time's basic orientation, which is that of the white -anglo-saxgn protestant
establishment, . R : ; N ;

4. We could also haVe;hQﬂ f§§fure of heat, Iights.‘phone. seWage and powér.

5. Most students think not. The question is whether one should socially cover
- the..gost of thts emergency by raising the price of airline tickets, i.e:,
* by making everybody take- out stranded-at-the-airport insurance, or whether
one should let those who are stranded bear the difficulty #d inconvenience.

The majority vote is for the latter. S

[ 4 ! . - .

. In preparing for this discussion, it is interesting. to read Life magazine,
volume 32, No. 4, January 28, 1952, "An Ancient Pass Traps a Modern Donner
Party." This 1s a description of the Southern Pacific Train, which was caught

by a snowstoFm going over. Donner Summit, in January of 1952, and trapped for

- three days. I wished to distribute-this to the class, but Life magazine denies
reprint rights and, therefore, I could not. The most interesting thing about
this, 1s the differgnce in tone. These people were in much worse circumstances
than the. people in %ﬂe airports, and yet if one reads this article one gets .the
conclusion that here they were in this tough spot but they all pulled together
11ke the good people they were, and ultimately a good time was had.by all. The -
change in tone between that artitle and the Time article, was one of the most
interesting. symptoms I have seen of our changing view toward the kinds of break-
" down. of tectinology o breakdown of whatever, that is involved in these cases. .: -

The point of having this reading. here is to show ane consequence of technological
change; we came to depend on the machines, and to fee) lost without them. When .
something goes-wrong, we blame the machines, hot "q:ts~of—God." -

L. . _ _
IV-C-2. Additional material for Topic 3 < 3 ’ \
In fhis toﬁ1c we really spend relatively ljttle time fn the matter of tech- -

nological unemployment. This is probably the best known response to ‘technological”
change. I assume that the students have already heard enough about that, that "~

- we do not need to spend a great deal of time at it on this point. If we wish to

spend more time on it, probally the best place to look for information is in the .
long controversy between the railroads and the railroad unions over how mapy

men 1t took to run a diesel locomotive. There the issues were extremely clear
‘and straightforward and the battle protracted and well-documented. ‘
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A potent1a] additional reading here is Curt Vonnegut, Jr., "Player Piano,"
Holt, Rhineliart and Winston, 1952, available in paperback. This 15 a "nega-
tive Utopia" placed in the future in which factory automation has gone to its
ridiculous extreme and the vast majority of the populace has nothing worthwhile
to do. It 4s in many, wgys simi)ar to "Brave New World," but in my opinion not
as challenging and provocative. If, however, one wished to do a more thorough
treatment of the problems of automation this-might be a suitable reading.

P

IV-C-3. Examination questions for Topic 3

— i

1. On page 211 of "Men, Machines and Modern Times," Morison says that we must
learn to fit the machines to the men instead of the men to the machines.
_ Cite one example where we have clearly fit the men to the machines, or
* one example where we have clearly fit the machines to the men.

2. ‘Which techno]Og1ca1,change has producéd the greatest social change in U.S.
society in the past ten years? Show in detail what changes it caused.

3. .a. On page 10, Morison ]1sts some examples of resistance of workers to
“technological change. List two further examples. .

b. On paye 120, Morison states that the factory is the "cenfra]‘1nst1tu—
tion of olr society." —Name at least three other institutions that
might be considered even more central.

4. a. In chapters II and IV, Morison.analyzes a develdpment in naval tech-
0logy. The Navy forms a convenient society for analysis. Give
arguments why .developments -in the Navy might not be entirely pertinent.
to a large society such as the entire U.S.

b. At the top of page 86, Morison suggesté that we "find out who we are,
and abide by it." What does he mean? Present an argument against
the idea. . ' .

5. Morison proposed an "experimental society.” What are the characteristics
: of an exper1ment$ﬁ society? What steps can we take toward this soc1ety?

6. In "Men Machines and Modern Times'" Morison uses several U.S. Navy examples
to illustrate how socleties often oppose technological change. Briefly
summarize two of these examples. Then give an example you know from your
own experience of how people tend to resist technological change. Finally,
explain your views on whether this tendency to resist change inhibits worth-
while progﬁess, or whether it is a va]uab]e check‘on runaway techno]og1ca]

~exp]o1tat1on

IV 9‘4 Papgr subjects for Topic 3

.]. At the tfime of the N. E -power blackout a few years ago, there was much d1s—
cussion ‘of how peopleASehaved during it. Has that led to any conclusion?
From it can we learn anything about how people are 11ke]y 'to behave in the
event of future techno]ogical disaster?

n _ . . ' .
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2. In the early 1960's a process was developed for concentrating beer,
thereby ?reatly reducing shipping costs. ("Chemical and Engineering
News," 41; 32, - Nov. 18, 1963.) As far as I know, this process was suc-
cessfully kept out of use by people who saw 1t as a threat to their jobs.
Is this the correct history of the matter? Is this the way the matter
should have been settled? g

3. In our section of the course dealing with. how we respond to technological

change, we have seen that most of the examples ave examples of people

-.responding to threats to their way of making a living. There are numerous
such examples. I would be very interested in knowing what other kinds of
. response we make which aire not connected with threats to our job or the
stability of the institution for which we work. Please write a short paper -
"describing some other way in which our society, or people in the society, .
.aor people you know or some group within‘'the society responii to some kind
of technplogieal change. Give references which show wheret®dne could find
out more about™the subjg;t. el

q

4.- Marshall McLuhan has some interesting ideas about the relationship of TV
- viewers to the TV presentation. Explain McLuhan's position on this ques-
tion, and his evidence and justification for his position. Then explain
why you agree, or disagree, with McLuhan. Give additional evidence and

. reasons to support your views. : '
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IVéD;.Iopic 4. The‘Prqd1ct10ns of Disaster

The ﬁr1n0$pa1 reading of this section is Paul Erlich, "The Papulation
Bomb." This is a current, widely-read book which predicts numerous disasters
in the future based upon scientific and technical computations and the extrapo-
~ lation of current trends. This type of disaster prediction 1s now in‘vogue.
In this section of the course we read the main book last. Before it, we read .
several other scientific predictions, which were-demonstrably incorrect. We
then analyze these ta see how one can be trapped into making such incorrect
pradictions. After doing that we then consider "The Population Bomb," and
. ask whether its author has made the same errors that the authors of the pre-
‘viously discussed predictions make. Finally we close with twa completely
contradictory viewpoints of our future public policy; Garret Hardin's, "The
. Tragedy of the Commons," and Alvin M. Wineburg's, "Can Technology Replace
Social Engineering?" - : | . _

Iv-D-1.  Discussion questions “and .answers for Topic 4
Discussion questions for Thomas Robert Malthus, "An Essay on.the Principle of

_ Population, etc."” London, 1798. The section which is distributed in the readings
1§ the first 13 pages of the Modern Library edition (Random House, 1960).

_Malthus here presents his argument that population will always grow more
rapidly than food production can so that we will always have the problem of
starvation and misery. )

1. As far as I know this is the first of the scientifically or technolegically
based "predictions of disaster.” Can any of you cite an earlier case in
which some writer, on the basis of some kind of physical or technological
principle, predicted such a disaster? '

2. At the bottom of page 9 he lists the inescapable consequences of Timita-
tion of food .supply as "misery and vice." What does he mean by "vice" here? «

3. Is he basically correct in his statement that population, if not restrained,
tends to increase in geometric proportion? (Modern writers refer to this >
as "exponential growth.")

4. Is he basically correct in his assertion that the agricultural prbductivity
of a country, say England, can only be raised in arithmetical sequence as .
..he describes it? Is the same true of the whole world? . .

5. On the last page he ends this "prediction of disaster" with the following
gloomy thought: "....no possible form of society could prevent the almost
constant action of misery upon a great part of mankind, if in a state of
inequality, and upon all, if all were equal." Has the history of the 170
years since he wrote this proved his prediction correct? If not, why not?

6. In considering his whole thesis can we say that it is (a) completely right,
(b) basically right, but perhaps wrong in some details, for example, the
. . time scale over which these things must happen, (c) mostly wrong because
_ ? ‘

he overlooks or ledves out - .

-
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My answers to the quéstions on Malthus.

g e

T

1. As far as I know, this is the first; no one has'shbwn me any other examples. - .

o 2. Hi§~definition of "vice" is clearly any sexual practice which decreases
o ‘the number of offspring I disagree with this definition.

3. 1 think he is basically correct. The key word here is "restrained." He
is correct if we define “restrained“ as 'restrained in any way."

When I first gave this answer in- a class. some of the biolog{ students told
me that I.was ignorant of niodern biology. .Modern biological thought has
shown that many species Timit births by sexually disenfranchising sone of

- the weaker mémbers of the population. aIn some cases this {s due to a clear
limitation in the available territory or the available food. For those
cases we would certainly say that there was an external restraint. On the

other hand, there are:some cases in which.one cannot show .clearly what the .

limitation is. One may speculate in these cases that there 1s no restraint
and that this,is simply a natural self-limitation of population growth; I
doubt this and suspect that there is a restraint of some kind which we are
not yet able to detect. For readers who wish to explore this point further,
I recommend Robert Ardrey, "Population," ife, 6 (Feb. 20, 1970). For a
more detailed diséussion see Robert Ardrey, "African Genesis "

- SubJect to the foregoing caveat I still believe that Malthus is correct;
- . 1f there is no restraint, then populations tend to grow exponentially.

4. He may be right about England, but he certainly wasn't righé with regard
to the world. Large land areas were brought into grain production shortly
after 1798, namely Canada, United States, Australia and ‘Argentina.. Also,
he was writing at a time when we were on thé lower part of an "S" shaped
growth curve. We may be now approaching the top of that, at least in tech-
nically-advanced areas. The proponents of "The Green Revolution" dispute
that.

5. His prediction has certainly not come true. The main reasons are that:
(a) better means of birth control were introduced, (b) much greater agri-
cultural productivity was achieved, .(c) new lands were brought into pro-
~duction.

6. Probably he is right, except for the time scale. However, he is wrong in
defining birth control as vice.

Discussion questions for Sir William Thompson (Lord Kelvin), "The Doctrine of
Uniformity in Geology Bpiéfly Refuted," in Lord Kelvin, "Popu]ar Lectures and
Addresses," Val. II, illan & Co., New York (1898), (Paper first
presented in 1865.)

Kelvin shows in two pages why the edrth sannot conceivably be nearly as
old as geologists teach us that it is.

1. This short piece by Lord Kelvin, one of the top physical scientists of

his day (if not the top physical scientist) is part of a larger contro-
versy which was raging through English, American and European intellectual

Q . .' ‘ . 54 60




circles at the time (1865)' What was that controversy and what part
- was this- articie intended to play in 1t? .

the whole earth 1s cooling at the rate of about 1°F per million :

'2.. Based on the simple ceiculat§on he shows, ohe can rapidly'ceicuiate that

From this calculation one can.work backwards to show that 100 mi lion
{ears ago the whole earth must have been about 100°F warmer, and that

ife as we know it must have been quite impossible. Yet, geologists in-
-form us that fossils have been found in rocks at least 3.2 billion years
old. How 1§ this contradigtion to be rgsolved? -

calculations made by the leading scientists of our time?

3. Based on the answer to #2, what implications can we draw for other such :x\

My answers to "Doctrine of Unifohhity.“

1. Clearly this bears upon the Darwinian revolution. Kelvin is on the side

of Darwin's opponents. By preparing this article, he was attacking Darwin,
indicating that there had not been time available for the evolution Darwin
discussed.

.2. Kelvin 1s completely wrong in the conclusion he.reaches here. His calcu-

lations are wrong because he does not take into account the heat generated
in the earth by the radioactive decay of naturally occurring radioactive
elements. He does not take this into account because it was completely
unknown at the time he wrote this article.

In writing the article he considered all the known energy sources. However,
this energy source is far more significant than other conceivable sources

of thermal energy in the earth, because this is energy produced by the con-
version of matter to energy. This is a much more powerful source than
combustion, chemical reactions, etc.

If one multiplies the amount of radioactive materials in typical granite
by the amount of granite on the surface of this planet and by the energy
production per pound of radieactive material, one computes a heat produc-
tion roughly equivalent to the heat loss calculated by Kelvin. Therefore,

as far as temperq&ohe 1s concerned, the world.is more or less in steady state.

3. The conclusion is that any calculation based on the laws known at a given
time has in it the assumption that there are no other important laws not
. yet discovered. This is a risky assumption, which most scientists would be
afraid to make. I am }nc]ined to guess, however, that none as important as
radioactivity and E=m¢™ are yet waiting to be discovered I recognize this
is a very hazardous guess :

Discussion questions for Simon Newcomb, "The Qutlook for the Flying Machine,

~ The Independent 55 Part 2 (Thursday October 22, 1903), 2508-2512.

. the National Academy of Sciences Vol. 17 (1924) 23:

Newcomb shows why it is unlikely that powered, manned Night will be
possib]e in the foreseeable future.

@
This article appeared about two months before the Wright Brothers first
successful powered flight, The author is described as follows in "Memoirs of
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\ "Simon Newcomb- was'oﬁe of the notab]e scientists that

America has ever produced and no other among hey’men of re-
search has ever achieved such general recognition of eminence...."

1. He proposes on the second page "that there are some problems which can never
be solved. Is this true? If so, give an example, either from mechanics or
mathematics. - '

2. On the fourth page he points out that there seans to be better prospects .
for the rotary-winged aircraft, (i.e., the helicopter) than for fixed-
wing atrcraft which fly forward through the air. Historically, did air-
craft develop this way?  Why? :

3. Is his discussion of the effect of ¢hanges 1in sizefon the. performance of
flying machines correct? How large 1s the largest flying bird? Why are
there none larger? '

4. His basic prediction here was demonstrab]y wrong. Why did he make it? How
- did he fall into this error? What lessons can we learn from his mistake
which will help us avoid making similar ones?

’ \
5. I first came upon this article by readin? the following in Arthur C.
Clark, "Next - Planets," Playboy 16, #3 (March 1969): .

"Soon after the failure of Samuel Langley's "aerodrome" in
1903 the great astronomer Simon Newcomb wrote a- famous essay, well
worth rereading, that proved that heavier-than-air flight was im-
possible by means of known technology. The ink was hardly dry on
the paper when a pair of bicycle mechanics 1rreverent1y threw
grave doubt on the professor's conclusions.'

\\ - Is this an accurate description of the article, and of the h1story of that
event? .

My answers to "The Outlook for the Flying Machine."

‘1. In mathematics, one can readily show that the squaring of the circle, or
trisection of the angle are impossible. Here, what we really mean, is im-
possible, subject to a well-defined set of rules. In mechanics, we would
say that perpetual motion machines of the first and second type are impos-
sible. Again here, this means types of machines according to well-defined
sets of rules. It is hard to think of an example where one can show that .
something is. impossible, ,1“ very broadly defined terms, with no specified
set of rules. ~ ,

/f> 2. It did not develop that way. If he did a simp]e energy and momentum bal-
ance for these machines, he would have known that the helicopter was basically .
a much more difficult device than the fixed-wing machine. (See de Nevers, v
"Fluid Mechanics,"” Addison-Wesley (1970), 242.

3.. He is comp]ete]y correct hére. The largest flying bird is apparently the
California Condor, which is really a soaring bird; all large birds are soar- o
ing birds rather than flying birds. The reasons are discussed in beautiful
detail in J.B.S. Haldane, "On Being the Right Size," in "Possible Worlds and
Other Essays," Harper & Row, New York (1927), reprinted in J."R. Newman, "The
World of Mathematics," Simon & Schuster, New York (1956).
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Discussion questions for Paul Rh Erlicho "Tho Population Bomb. Sierra Club,

B R

Baﬂantine (1968). | L L

Erlioh shows why increasing population and: increasing techn logy can lead .
| R

3to disaster

l,' Is this work basically scholarly. argumentative. propagandistic. or what
other adjective might one use?

2. The previous predictions of disaster we considered all were incorrect be-
cause of-variols kinds of errors. Does ;his book fall into the same errors?

.1‘3. This book would: 1ead you to belteve that -population. is the probtem: Is
-, that right?  If that 1s not right, what is the problem?  Does- itimake any

sense: at all to speak about there being one problem s much more..tgportant
than others-we would call it the problem? LR

4. On pages 33-35 he gives_what might be considered an up- dated version of -

. Malthus' arguments. Malthus' arguments were presumedly wrong, at least
. -as far as ‘thertime.scale i$ ooncerned.| Are his wrong or. likely to be
x,~wrong, or. was Malhhus really rightt :

| Bcc-On page 51 he cites one of the hazards' of the careless USe of DDT in

;.

creating instant pests. Another problem with DDT -is that.it finds its
way into human beings. Recent studies indicate that the milk produced by
. most human. females to feed: heir clrtldren contains more DDI than:is allowed
by the FDA regulations for cow's milk. Why do human females have more
- DpT in their nHlk than cows do? o

l.6.';At the end of Chapter I he 1ists ‘numerous problems we face and reduces (

them all to one -- too many people. Are there any serious problems we
face which are not the result of too many: people and would be the
: sanm if we did not have d growing population? . |

7. On page ;& he begins his third: scenario which he considers ascheerful a .,

‘gcenario as makes sense. Can you propose a more cheerful scenario which
‘ gckes sensd?  Are the attions taken by the United States and other in-
strialized countries in scenario No. 3 morally acceptable or not?

A
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1.

My answers for "The,Popu]ation Bomb "

1.
2.

what 1s an acceptable amount: of -these materials in the enviromment. Are

RN R
o 'x\ -v:i._'&?‘"

On page 112 he says the only long term direction for the automobile o
industry is to move to diffevent sources of power. Is that right? lIs T
there any way that.the present type of autopobile could be proserved .
in the long term through some kinds ‘of 1mprovemants?

;‘

On page 120 he cites the example of the fire ant prod‘ih of the U.S.+ 'f?

- Department of Agriculturet in which they acted not only as one of the !

principle protagonists but also as the referee who sets the rules for
there other pxamples in our soctety where the. same agency is one of the
principle causes of environmental pol]ut1on and theysetter of standards
and measurer of perfonmance? .

On 'page 132 and the succeeding pages, he cites some poss1ble population ..
contnol policies for the United States. Are these 1ikely to be acceptable .

" to the people of the United States? If not, what population control .
- policies would be acceptable? Or.must we conclude that it 1s impossible -

for the people of the United States to accept any reasonable set of ‘popu-

_lation control policies? - | W';;f

L 4

He po1nts out that our nationa] economic growth is to a large extent based
on population growth. Can we have.a“growing economy and prosperity with-
out .population growth? Is population growth good economical]y for the

‘ United States? Is 1t good aconom1ca11y for Utah?

I believe this 1s: basically a propagandistic work.

In his. final chapter he considers the possibility that he is in error about
this and throughout seems to take account of the fact that he i1s talking
about what we now know, so that he 1s at Jeast more conservative about not
getting caught in these errors. None of ®he students tould show an examp]e
of. the kinds of errors discussed.

He may be mistaken in saying it is he problem a]though after the Honduras
el Salvador War of 1969 (which was largely a result of population pressure),
we may conclude that it is indeed the problem. However, one can argue that-
nuclear disarmament 1s our most pressing problem and that a nuclear war in
the near future would probably not be started by population pressure, but

by some other conflict. | _ | s 4

1 think he is really giving Malthus' arguments over again and that Ma]thus~ N
was really right except as far as the time scale. v

Hunan females eat fat; COWS don t eat fat. DDT concentrates in fat.

Probably nuclear disarmament. -

in the 1ives of these people, through death control, we really set them on.
their path, which ends up in the horrible scenario he|predicts. Under these
circumstances 1t is difficult to say that what we are doing is morally accept-
able, but I really have no alternative proposal. I certainly don't have a
better scenario. - ) ’

One of the real difficulties here is that by'our techgp]ogica] 1ntervenf1on .
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‘ 8, Ne coqu 1ndaad keep ‘on burning hydrocarbons if we wanted to, we would
T have to synthétize them ultimately in nuclear power plants, but that 1is

s certainly possible, and maybe even economically feasible. I consider

the pollytion problems soluble, 1f we make the required effort.

o 9. Tha most blatant exunple is the AEC, which is the principle radivactive
- .~ polluter and the setter of standards in this area. There may be Others;
Bureau of Reclamation? ~FAA? - ]
10. Probab]y these are not acceptable o the people of the United States.
* What we really need now 1s the colpssal propaganda effort, which he is
starting, to get people ready to fccept these: things as- soon as possible

J1. This is not known .1 think the answer is no. For Utah the populat1on -
* growth is obviously disastrous, because it means we educate people at - -
) great expense and then export them to other states where they spend their
adult 11ves This places a severe tax burden on the state :

Discussion questions for Garrett Hardin, "The Tragedy of the'Commons," Science
162 (Dec. 13, 1968), 1243 248. .

He proposes that we must rad1ca11y change ourv1deas about common property
and- the use of environment if we are to survive

1. Weisner .and York present their conclusion that this dilemma has no tech-
nical solution. How can this position be justified? Can you propose a.
o possible technical so]ution to the problem which wou]d show they are mis-
- taken?

. 2. In the lower right hand side of page 1244 he conc]udes ‘his discussion of
the herding with the statement "Freedom in a Commons brings ruin te-gll."
Has any situation similar to the one 'he described ever occurred in Utak?
How was thts-situation ultimately resolved? .

3. In descfibing the case of the park1ng m9$et%r;gfthe upper left corher of
page 1245 why does he describe this as a re ressive act?

4. Can no one think of a better so]ut1on to the prob]em of Yosem1te Nati
Park than the one he 1ists here?

5. His statement in the rightmost column of page ‘1245 "the morality of an .
~act 1s a function of the state of the system at the time it is performed,".
appears' to be in direct contradiction to the position advocated-by H.. .
Rickover that changes in technology ought not to affect changes 1in mora]ity

Is this a contradiction? If so, who 1s right?

6. In the lower left hand corner of page 1246 he cites the prob]em of a family,
religion, race or class that adopts overbreeding as a policy to secure its
awn aggrandizement. Have we seen any examples 1n recent years where a.
minority group in"a country by breeding more vigorously than the majority
.group bred 1ts way into political power? .
7. His ultimate conclusion is no technical solution can rescue us from the
- -misery and overpopulation. This is obviously a very important statement .

e
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and not one to be accepted without being examined at length. If you feel
“he 15 mistaken, propose what kind of technological solution, however far
out, might occur which would indeed save us from the problem of overpopu-
lat}on without requ1r1ng ‘vast changes in our social and po]1t1ca1 organi-

. . zation :

My answers for "The-Tragedy of ihe Cominons . "

‘1. I think they are wrong ahout this because what” they mean is no technological’
-solution within currently foreseen approaches. If one could indeed develop
an absolutely impregnable defense against nuclear weapons, this would be
a technological solution. At the moment, we have no idea how to do that,
but one would only_-at great risk predict that we will never know how to do .
that. We have developed a defense against every previous weapon, perhaps
we will against this too. I hope 50.

2. Clearly this applied in the case of the beginning of grazing in Utah where
b’ we destroyed range land by simple stupid over-grazing; the problem was
ultimately so]ve*just as he says, by eliminating the commons in range-land.

3. Eliminating the parking meters went back to the commons in parking with
the dismal results-which inevitably followed.

| 4. The problem in Yosemite, at least for the near future, is the car, agd the
solution is very simple. Eliminate the car. ' Make people park outside and
take busses in. In the summer of 1970 the NPS began to do just- this.
. . o

5. If one defines morality to be a very broad set of guide tines, such as,

"avoid injuring ather people,". then Rickover is certainly right. If, on
the other hand, one defines morality in detailed ways, such as; it is
never right to ki1l a buffalo merely in order to eat his tongue, 'then
‘Hardin 1s right and Rickover is wrong.

6. In Be]gium and/or Holland the Catholics have bred their way into a po}iti-
cal majority, which they didn't have before.

7.. If we could develop the contraceptive pill, which was a delight to take,
and had all sorts of additional side benefits so that ome needed enormous
self<denial to stop taking it, that would indeed. lead to the technological

sofution to this problem, without a change in beliefs, customs, etc.

A reply to qudin is given in Bery] L. Crowe, "The Tragedy of the Commons
Revisited," Science .166 (Nov. 28, 1969), 1103. After reading it I do riot
know which of the protagdnists to believe. .

- Discussion quest1ons for Alvin M. weinberg, "Can Technology Rep]ace Soc1a1
.Engineering?" Bulletin of the Atomic Scientists 22 (Dec. 1966), 5-8.

He suggests that it is futile to try to solve our really pressing problems
by changing people's attitudes, beliefs and customs, and that, therefore, ou
best course is to try to find. techno]ogica] solutions for socia] and po]itica]
problems. -

/ ' -
1.. On page 5 at the left he points out that numerous projects are relative]x
easy "once one understands .the scientific princip]es that underlie them.
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Is this true? Cite éxaMples in whiéh';he scientific principles are
known, but. yet ;the problem proved intractable. Cite examples when the
big push was made when the scientific principles were not known with or
without success. ° - R ‘

2. Is his sthtement.that "the‘Marxjst dogma is typical of the social éngdnéer.”
correct? If not, what is the typical approach of the-social éngineer?
Who are social engineers? - S S '

3. Is he right in his suggestion that Edward Teller has contributed more to
world peace than Jesus Christ? | o

4. 15 his statement on page 6 that "every.water shortage was to be relieved
by stealing water from someone else who at the moment didn“t need the
water or was too weak or too poor to ?revent the theft" correct?  For .
example, who owns the water in the Columbia River? Does it belong to the
people of the states of Washington and Oregon or does it belong to anyone
who heeds it or does it belong to the people of the United States or to
whom? ' . Y et

5. He says the cost of water acceptable for agriculture is 10 cents a thousand
gallons. Is that what agricultural water costs in the Salt'Lake Valley
now? : . ' , C

3

to feed 10 million new mouthsl, This comes out to Be $400 per mouth.” Re-
cent studies for underdeveloped countries suggests that the cost of pre- -
venting one birth is roughly $5. Which is the more economical way for us to
use our money? Which is the more moral way?

6. On thé last page he suggests Eor $4 billion we could providé enough capacity

7. This article and the one preceeding by Garret Hardin appear to be in direct
contradiction. Can this contradictton between them be.resolved ar can only
one of them be right? If so, which if either is right?

My answers to "Can Technology Replace Socjal Engineering?"

1. Yes, and no. We thought we knew the scientific principles for controlled
nuclear fusibn, but it turned out to be intractable. We certainly didn't
knaw the scientific principles for the big cancer push and it hasn't been
successful. : :

The common understanding of Edison's work would lead one to believe that he
didn't know the principles, but accomplished the results by trying every-
thing; for example, he has said to have made thousands of experiments be-
fore he found a suitable*lamp bulb filament, and when he was dene he
' probably had no real understanding of why -this gne was. better than the
( others. Similarly he was said to have made thousands of experiments before
. coming up with his successful storage battery system, However, as one -
. looks into some of the things he did, oné concludes that fie did indeed study
and understand many things. It is reported in- some biographies, for example,
that when he decided to set up the electric light business he first studied
his competition-(the gas-lighting business) to the extent that eventually he

was the world's leading expert oh the gas lighting systen.
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Simiflarly {/ much of our drug research 1t seems c1enr that we do not know
in any real detail why many drugs work , we simply synthesize 1nterest1ng-
looking compounds and try tRem.' Once we have found one which seems”to
have some beneficial effect we then synthesize.all the close chemical
relatives and try them, thereby working our way toward the most effective
one. One can argue whether this is scientific understanding or simp]
systemat1c explorat1on with a Timited \amount of scientific understand%ng

2. The social engineer 15 really his straw man for people who wish to accomp-
lish results by changing people's customs, beliefs, or attitudes. This
is what’ all religious leaders try to dé so that one could say that religipus
leaders are social eng1neers In a-way, Garrett Hardin 1s tny1ng to do this.

*3." If this doesn't lead to a free~sw1ng1ng class d1scuss1on. the students are
unconsc1ous : ' ~ \

4. Here we have the problem of the two: k1nds of water law; the eastern "rip-
arian" system and the western "first-in-use, first-in- r1ght" systém.  The
people in Washington and Oregon are going.on the former, those 1n California
the latter. We have to decide in the near future .

5. He is high by a factor of ten there.

6. wh1ch is more economical is c]ear -- I think the more econom1ca1 is. the
more morally right. .

7. Emotional]y I am with Hardin, but pract1ca1]y I think that-Weinberg may be
r1ght '

. HWeinberg gives an expanded form of this paper as “Soc1a1 Problems and. Socio-
Technical Institutes" in "Applied Science and Technological Progress," a re-
‘port:to the Committee on Science and Astronautics of the U.S. House of-Repre-

- sentatives by National Acadeny of Sciences, Jdune 1967, Govermment Printing
Offices, $1.50. The expanded form ;is more detailed 9on some of the' questions
raised above.

IV*D-Z Addi tional material for Topic 4

- At one time I used as a reading for this course G. 0. Smith's "A Fore1gn

- 01T Supply For the United States," Transactions Of the / American Institute of .
Mining and Metaldurgical Engingers 65 (1928), 89, et.seq. ' This artiéTe esti-
mates that the total recoverable oil ever to be found in the United Swates 1s
of the order of eight billion barrels. Based on this est1mate it concludes

‘ that within a period of perhaps five years (i.e., by the Tate 1920's) the
United States will be essentially out of oil and ought to be conserving its
011 supply for use as a lubricant rather than wasting it as a fuel. This is of
course a very bad prediction. Unfortunately the article gives so little de-
tail about how the prediction was made that it does _not turn out to be good
illustrative material. I have tried to trace down the source of this esti-
mate without much success. If the source of the estimate could be found it
-might be a véry worthwhile mater1a1 to include in the course.

Another source -which 1s not comp1ete enough to Le used d1rect1y as class
material. but whith is an-interesting starting point for tracking down class
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‘Development: Selected Statements," The.Library of Con?ress Legislative Refer- |

mater1a1 1s Nahcy T. Gamarra, "Erronéous-Pred1ct1ons and Negative COmments
Concerning Exploration, Territorial Expansion, Scientific and Technological

ence Service, Washington, D.C. Document CB 150 F 381 (May 29, 1968), ‘revised.

~ ‘This contains numerous obviously incorréct predictions; perhaps the mos}

famous. is the one on page 40 which 1 duote;, "Admiral William Leahy told -

President Truman in 1945 'That is the biggest fool thing we have ever done®

The (atomic) bomb will never go off and I speak as an expert in explosives. X A
This document contains numerous similar predictions which were disproved by

- history. For each of these a reference is provided so that the energet1c _
_student may track them down to the original source. . o~

.

*this 1s Myron Tribus, "Physical View of Cloud Seeding. Science

-very wrong.

Another controversy which one m1ght wish -to enter in a sc1ent1f1ca11y
oriented class would be the one over cloud seeding. A sfhrt1ng po1ht for
10 (April 1970).
In th1s ‘article he cites the art1c1e with whose predtﬁépons e is d1sagree1ng,

A]soy for a more techn1ca11y -oriented version of. the course one -could
use J. W. Campbell, "Rocket Fl1ght to the Mooh,™ The Philosophical Magazine
and Journal of Science, Vol. 31 #204 London, Edmﬁrough and Dub1in, (Jan.. 1941),
24-34. Tn this paper Campbe11 proves that for Al rdﬁsonnble set of assumptions
the 1n3t1a1 mass of a rocket which {s to,go to the moon and return must. be
2 X 10° X mass of the final rocket which returns ‘to.the earth. .Thus for a 500
ton returning load. the initial rocket. wou]d be roughly five miles. in diameter.
The mathematics are, as far as I can tel‘ cﬁhgggg, the assumpt1 2r/are very,

-t

An add1t1ona1 prediction-of disaskgr ts one concerning the ava1Jab111ty
of nitrate fertilizers. This is one Yér'which there- éxists a folk myth in:
re]ative]y common circulation as follows: Sometime in'.the late©1890's or early
1900's a very prominent scientist predicted that once the Thilean nitrate beds

.. were exhausted we would fateumass,starvation on this’planet "because the source

without much sugcess. I'did, however, find what must be the original source

of nitrogen fertilizer for grow1ng of wheat and similar.grain crops would no
loniger be available. Thus, starvation was -imminent in, the.near future. Thus
ends the folk myth. I have attempted to track this folk myth to its source . --..

which is W. Crookes, "Pres1dent1a1 Address to-the*Bnitish Association for the
Advancement of Science," tn "Report of the 68 British Association for .the

-+ Advancement .of Science," 1898. In this article Crookes indéed points out. the
~problem with the exhaustion of the Chilean nitrate beds. He also points out

the Serious difficulties which would result for the wheat-growing nations of

the world if we had no source of nitrates. 'However, he then c¢gntinues to

show that one solution to the ‘problem’is the fixation of atmotpheric nitrogen
by the Bjrkltand-Eyde electrochemical process. He shows that t Eqrequ1red "

.electrical energy 1s-large, but not7impossible. - He then ends by proposing

- a "prediction of disaster," but also as an example of how the fo

that chemists devote their efforts to ‘trying to work out better processes,”
which is precisely what Fritz Haber did. This one 1is 1ﬁterest1n? not only as -

k myth ‘can
sometimes run away from the facts. - -

- An additional article one m1ght use 1s the one cited in the "Tragedy of ,
the Commons," namely, Jerome B. Weisner and Herbert F. York, "National Security .
and the Nuclear Test Ban," Scientific American 211 (Oct. 1964), 27 et.seq., .
One drawback w1th using Scientific American material is that one must purchase ;h

L}
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N reprint rights or purchase offprints and cannot re?roduce these 1nexpens1ve1y
However, this is an interesting arficle which I believe (as discussed 1in my
comments on the "Tragedy of the C ons.% does -contain some hidden assump-
tions. "However, 1n reading it one guidk y sees that it is directed to a

- . ;ge:1f1c political question of the day rather than a genera] sc1ent1f1c pre—
ction

. N . '
r ) *.

~IV-D-3.  Examination quest1ons for Topic 4 - ) ' ' Co-

1. *List two basically d1fferent kinds of errors made by the authors of the
"bad pradictions" we considered, and cite examples from the readings of
" these two kinds'of errors.

2. Cite a currently unsolved social or Eo]1t1ca1 prob]em for wh1ch you be11eve
a "Technological Quick Fix" is possible, and outl1ne the: form that "Tech-
. nological Quick Fix" should Q9ke

R. | S - .
Cite a currently unsoTVed social or pof1tica1 problem-for which you be;
lieve there can never be a "Techno]og1ca1 Quick Fix" and give your reasons
- for so be11ev1ng o

3. On page 78 of the "Population Bomb," Erlich pre%ents his Third Scenario,
- which he considers as optimistic a“scenario as one can-realistically
assume. Write what you consider is d realistic scenario which is more
optimistic than his third one, and 1ist the actions which the U.S.A. or
the U.N. or whoever you cons1der responsible, must take now to make your

- scenario come true.

* 4. ..Currently, In Utah, thewre is a noisy codflict between the Governor, the

Legislature, and the medical profession over the problem of prov1d1ng

. medical care to the people in the rural areas of Utah. Is a techno]og1ca1
quick fix" possible for this problem? If so, show what form it should

"take.. OR Is this a problem which we ought to solve by "social engineering?" |,
If ¢o0, -Show what fom of "social engineering” i's required. Which_ever :
answer you give, show why your answer (TQF or SE) is better or more reason-
able than the other. : ‘

- 4 5. '1s it ever safe to predict that some technological feat can never be accomp-
- lished? 1If not, why not? If so, under what circumstances can such a pre-

diction be justified?

6. In "The R&bu]ation Bomb," Erlich cites the triage concept of military
: medical service: When casualties swamp the dressing, station, they are
: _ classified into three categories. ~There are those casua1t1es who will re- .
. - cover regardless of the treatment, those who will not recover even if treated,
and those who will recover only if treated. Assistance is given to those
in the third category. Erlich suggests we consider giving aid- to developing
countries according to this principle. In fact, this seems’ to be the policy
of our AID program today. \ f, . :
' 4
Assume that the'U)S. tannot or will not give enough aid to all of the develop-
ing countries to assure continuing deve]opment,“-ngyou think the triage
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- concept 1s a rea11st1c orie in .deciding which countries to help? Explain.
why, or why not. How does thi®idea compare with Snow's concepts ‘of

foreign aid? (Since Snow is read in the sjhth to 1c. this last.part of .
the question can only. besused in a final e hat on.

(.

IV-D-4. Paper subjects for Topic 4 o _ -

1. A recent article ("Engineer;" Sept.-Oct., 1969 11) ctfes data which are
1nterpreted te indicate that nuclear test1ng has had a significant effect
“on infant mortality. Present: a critical review of that- article and the
data cited, 1nd1cat1ng if the case is adequately supported, or whether
there are other poss1b1e explanations. .

1//’\? 2. 1t has been claimed that ‘there are 1mportant social problems which have
oy no technological solutions. Historically many things have been said to-
be impossible, only to be made possible by some "technological break- -
‘through." How.are we ta evaluate the suggestion thht for some important
prob]em there’ w111 never be a "techno1og1ca1 break through?"

3. Take a "small techno]ogy," such as the home laundry mach1ne, typewr1ters,'
vair cond1t1gners, etc. Trace its developnent in time from-a reasonably()
. ‘early origin-to present-models, identifying the. improvements which. have
been mofivated by common appeai, those that are really "sales gimmicks,"
thosg . that were introduced toward economy, etc. What -long range deleter-,
ious effects can be ascribed to this’ technology; gauld they have been
foreseen earlier and could they have been prevented or avoided if foreseen?

4. In "The Tragedy of the Commons," Hardin defimes a class of problems for
which he says there are no technical solutions. Yet, in "Can Technology
Replate Social Engineering?" Weinberg cites several major social problems
which#he thinks have begn largely solved by a quick téchnological. fix.
»

Your ass1gnment is to critically examine these twg papers and take a stand
on one or the other, or somewhere in between. Givé some axamples which

”F back up your point of view. ‘Explain carefully why you agree, or disagree
with these authors. ' .

IV- E'qup1c 5. The Interrelations of Technology _ ,

One of ,the "in" words these days is "ecology" wh1ch means - consid ring the
1ntarre1at1ons of all of the 1iving things in a‘given area. An examplg is
given in the following 'quote from the Assoc1ated Press, printed 1n the Salt.

Lake City Jr1bune Nov. 12, 1969.

"Look for exampTe, to Borneo where the World Héa]th Organization
once used DDT to k111 off malaria- carry1ng mosquitoes

Not Roaches

It k#11ed the mosquitoes, but it d1dQ t k1]1 roaches, which
accunulated -DDT in thedir bodies.

Long-tailed 1izards, called geckoes, that roam the.walls and
floors. of tropical houses, ate the roaches, as usual.
But {he\DDT from the roaches hit the neryous system of the

R
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" The cats.died from_

1Hzards, Thcy slowed down, became less agile. So cats c@ught o .
‘them easiTy and ate them. , C -

in the 11zards. :
Rats ‘started mov1 g in from _he Borned forests. carnying the

‘ ts 'i oy
, i
. So cats were flown out and garachuted 1nto the villages to
~. catch or drive away the rats. They did :
4 *  But then the roofs of houses started caving in. The lizards,

yqu see, had also been eating catepi]lars that made their meals
from the voof thatching.
This gtory is told by Dr. LaMont C. Cole of Cornell Univer-
. sity, at ecologist, a specialist studying nagure s balance of
Tving things and systems." .
The above 1s an.exampIe of a technological, change ‘upsetting an ecological
balance with the disastrous resulty described. Similarly, technological changes

&

- can cause significant changes in human societies and changes in one technology
.can cause changes in other technologies. The purpose of this topic is to intro-
- duce the students to this idea and show some examples where changes in one

technoldgy. had far-reaching effects not on]y in that techno1ogy but 1n other

'asﬁbcts ‘'of human soctety.

Ny

The princ¢iple reading is "Sciéncé and Technology and'fhe Cities: A 'compiil
ation of papers prepared for the tenth meeting of the panel on Science and

.Techrology .of the Committee of Science and Astronautics of the U.S. House of

Representatives." This inexpensive paperback contains -ten_interesting papers,
some of .which point up ciearly the kind of technologi cal interre]ations which
are the subject of th1s topic. 4 _

- The other readings are "Lead Poisoning and the Fall of Rome," which suggests'
that.a simple technological change in Roman society was one of the principle, if

' ". not the principle cause of the decline and fall of the Roman Empire; "Occupational

Poisoning, etc." which examines the effect upon a small group of workers of the
technological inovation of radium watch dials-and "Fuel Residuals and Climate"
which indicates the possib]e consequences of our 1arge scale exploitation of
carbon containﬁng fue]s

f

“a
L)

IV-E-1. " Discussion questions andoanswers for Topic 6

,Discussi%n questions for "Science and Technolégy™and the Cities: A compilation .

of papers prepared for the tenth meeting of the panel on Science and Technology
Committee on Science and Astronautics of the U.S. House of Representatives."

. 'For sale”by the Superintendent of Documents, U.S. Gevernment Printing Office,
* Washington, D.C. -20402,. $.70. This document contains only the papers which.were

presented at t meeting. A more complete form which contains not only
the papers but a]so the discussions of the various participants and additional
reference material is™qvailable as "Proceedings before the Committee on Science

“=and Astronautics, U.S. House of Réﬁresentatives, 91st Congress, Ist Session,
Feb. 4, 5, 6, 1969, #1," U.S. Government, Pr1nt1pg Office, Washington, 1969. .

T
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*  The interesting th1ng to note about-this series of papers is that
although the title 1s "Science and Technology and the Cities," the real theme
of the entire proceedings seems to be that the automobile is destroying the
cities and something should be\Qone about 1t. I regret not knowing a better
reading to use for this_ topic and will be most grateful for any suggestions
from readers as to a super1or document

\
Paper by: John W. Gardner

1. . In the middle of the first page he says, "We are now in a position to make
thé word provincial obsolete.”" What he implies here in this paragraph
1¢ that we now have the technology which makes it pointless to have Cities.
and that we can provide the same advantages to people 1iving in rural

_communities.- Consider your own case, the student at this University.

What technalogies would make 1t possible for a student résiding in, for
example, Kanab, Utah to have the advantages which gé w1th being close to
the Un1ver§1ty -of Utah?

- 2. On page 3 he d1scusses prob]ems of governwent in cities. Do these prob-
lems exist in*%alt Lake City? What is the pay which the people who run
Salt Lake City and Salt Lake County ‘recetve? How does this compare with
_the pay for’ running organizations with s1m11ar budgets in 1ndustny, or for
'example 4 the Un1vers1ty of Utah?

3. As a group, Americans seem to be happy to’ accept technological change.
Some people claim'we are down right infatuated with it. On the other hand,
we ‘seem extreniely reluctant to change government structures at all, and
tend to cling to'old ones as if they were sacred. Why do we have these

two d1fferent v1ews about change?

4. On page 5, near the top, he suggests that as long as we‘have 1nf1at10n we, :
will not be able to provide good low-cost housing for the poor. On the
- other hand, most economists have shown that inflation‘and full employment
" . generally go together, so that. for the poor it appears that the- cho1ce is
a job or a house Is this rea]ly the choice?

5. -Oh page 5 he po1nts out that aIthough the housing industry is oOne of the .
-+ largest industries in the country, there is no single entity which.accounts
for more than one-third of one percent of the total market. In contrast, -
in the automobile industry, we now have four domestic suppliers of which
one, General Motors, supplies approximately fifty percent of the market.
. Why has the. market been so concentrated in a field, 11ke automobiles, and
so' fragmented in-a Tie]d like hous1ng? )

6. On page 6, in the middle, he says present tax ‘laws -reinforce underlying
economic conditions, "...which now inhibit; etc." What kind of tax laws
“do that? Why do we have that k1nd of -tax law?=2 ' :

. e )

7. At-the bottom of page 6 he says that factory-built, modular hous1ng units
how -account for more thah one-fpurth of all single family -housing pro-
duced. Where are .such houses located in the Salt Lake area? Are they

?
here,at‘all

'.) . . -. . ~. ),,;_‘ ,,_:l,‘



Article by: Doxfadis ; y

His sixth conclusion on the first page seems to be in direct contradiction
to what Paul Erlich says in "The Population Bomb." Who 1s right, if either?

In his 1ntroductioﬁ> page 10, he talks about man suffering in his cities.

In such a statement one ought to make reasonable tomparisons. He compares
the suffering in the cities to suffering in villages. The other comparison
is comparison to other times. Do the men in cities or in the villages suffer
more than they did in the past? Do they suffer less?

On page 11 he points out that in natural systems there are growth rates
even higher than. thgse of the cities, for example, the physical growth rate
of man. Is this a sensible comparison?

In the lower left hand corner of page 22, he lists four acts whigch all people
on earth do. Is he right about this? If not, suggest an example .of some
group of people on earth who do not do all of these things.

He defines a city as being the size coverable by a daily urban system. He
then says there is no optimum daily urban system. We now “have people who
coomute several hundred miles by airg]ane to their job, so that one wauld
conclude, for example, that Los Angeles, and San Francisco are the same city.
Does this make any sense?

On page 24 and 25 he discusses the difficulty of doing experiments and the
extreme cautions we must take in order to avoid. seriously” injuring or ih-
conveniencing any, or all, of our populace. If the altérriative is to con-
tinue with the present system, which seriqusly injures or ‘inconveniences
some or all of our populace, are we just1f1ed\;n going ahead with a new
éxperimént, which may injure or inconvenience some¢ other members? This
guestionh was answered by the Chtnese communists, who said that they were
Just1f1ed in "sacrificing one generation for the good of future generations."
Is that moral? Is it more moral to not intervene and let the present and
future generations suffer?-

On the bottom of page 25, he proposes the only possible way to avoid mi-
gration from rural areas to urban areas, in a rather comical way. Is there
a way we could accomplish this goal which was not as drastic as his?

.- From the map on page 28, one would come to the conclusion that a very large

part of Wyoming was a metropo]itan area. ‘For example, there appears to be
a very largé metropolitan area centered in the Green River area. Does
this, make sense? Is this a case of the statistics used leading to a non-

Eens% cenclusion?

brilliapt prophet of the future, (b) an articulate man who makes interesting
specuiations about the future, (c) a routine man who has a flare for words,
(d) a crackpot, (e) noné of the above, but a ?

In sﬁﬁ?&pg up, is your overall impression of Doxiadis, that he is: (a) a

- Questions for Spilhaus

. v gage 34 and 35 hé says that zoning is- the absolute wrong way to control
wha

goes on.in our cities. For years the best educated people in our
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communities have fought for zoning, and tried to make it more effec})vei
Are they wrong?

2. Do all the members of our society consider .a Junkyard'a)"psyéhological-{gf

sult?" Or is he proposing a society of, by and for the alphas? T
3. Do any cities exist which have the size limitation he proposes on page 367

. -Is. he right about the marvelous things to flow from surface chemistry and
hysics? Have we already had any progress.in building resulting from those

advances?
5. bp page 40 he proposes cities with "infrastructure .containihg .all’the
serv1cgs.“ Do such cities exist now? ’where?'f‘é \«
| Questions for L]gwe]yn-Dav1e§ AN - %

A 1

»

o . : _ .
1. .Are any such new cities planned or under construction in the U.S.A? If so,,

~how do they resemble, and how do they differ from the British ones?
Questions for Webber and Angel

1. On page.57 they state that the trade-offs are between high-cost rent for
close-in locations and transportation costs for outlying locations. What
are the other considerations that go into this sort of decision?

2. .0On page 59 they remark the test of goodness of a transportation system 1is
still a transpgrtation test, that is, that other considerations are not
brought 1nt$;g?fect. Is this true? Is this true.in the planning of the
transportativon ne;work for Salt Lake City or for this campus? '

3. On page 61 they say "the perfect transportation system giving instantaneous,
door-to~door, congestation-free seryice can be supplied only in fairy tales
and science fiction." Is this true? Can we conceive of no way in which
this could‘be accomplished? Is this prediction 1ike Simon Newcomb's of

- the impossibility of manned flight about to be overturned by the facts?

4. On page 62 at the beginning of the next-to-the-last paragraph, they put

down what is’ probably the most elogquent praise of the automobile one can
find. Are they r1ght about this? Is this a controversial statement?

’ {

5. At the top of page.70 they raise the question of what should be done about
groups like the New York taxi drivers who have invested several thousand
dollars each in taxi permits. These permits are issued by the city which

_ receives nothing or a nominal amount for them but the supply is limited so. .
.that the person who pays very little for it subsequently sells it for a very
high profit. Is society obliged to compensate the person who has patd &
_high price for something which the city ‘gave out at no cost? Are there
other examples where some permission or license of ‘the government which was
issued at no cost or negligible cost was then allowed to be traded for a
price and subsequently became a valuable commodity which the government
should perhaps purchase at a high price in order to restore free trade?

6. In this article they propose that by letting the "middle majority" optimize
their Qransportat1on sjtuation we have greatly disadvantaged other groups.
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T . . - tite other examples in which letting one groug in soclety optimize 1ts.
v posit1on results in serious disadvantage to. other groups in society.

TS

;5'; . , . | Questions for Seifert

1. On the bottom of page 78 he says that new bas{s of appraising are needed
" and "the project may be better justified by the expected social wreturn
than by 1ts economic return." What components should be considered in
dec1d1n9 the social return? . .

2. On page 80 he d1scusses at length the "automatic guideway. " How much shoeuld
America be willing to pay to develop such a system? Should we be willing
to pay as much as we paid for exploration of the moon?

- 3 On page\el he gives a very hegative forecast of the prospects of battery
-operated automobiles.. Is this Simon Newcomb and the airplane all over again
or have we a better basis for making this statement? - \ N

4. Suppose we could develop automob11es based on lead-acid storage batteries of
the type used to start current automobiles and suppose we-required over a
five-year period al} thé\automobiles in the country te be of the lead-acid
storage battery type. MWhat changes.would this cause in the American industrial
set-up?

5. At the bottom of page 81 he says that rapid transit systems cannot meet systems
costs. If they cannot méet the cost, on what basis can they be justified?.

6. On page 83 he dfscusses a rapid train which was to be in service between New
~ York-and Washington this year. What has been the fate of this? Have news-
papers indicated that this is a financial success or not? o
! ¥ ]
7. On page 84 he discusses the problem of having the FAA as the operating agency
' also be responsible fqr developing the new system and suggests that this 1is
basically the wrong way to do it. Are there examples in which a firm or
‘\agency was operating current technology and simultaneously rapidly pushed .
entirely new technology? Are there examples.in which in this situation,
those operating the current technology held back new technology?

8. On page 85 he suggests that some new ideas in airport financing were called
for and that a head tax will be lévied on air travellers, etc. Who pays for
O airports now? :

9. .Sp11haus in the earlier article, suggests that one ought to consider the
whole of society as an engineering system. Sejfert seems to say that we
A ought to consider the whole of transportation as an engineering system. Are
' these views contradictory? Which of these views is right, if either?

« ': . » Questions. for ReFlof f

1. Whaf ¥s this article doing in a book called “Science and Techno]ogy in the
- Citiest”

2. From what hé says does it appear thét_he favors the "technological quick*
- fix" or does he favor "social engineering?”
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= 1In this/course we didn't discuss page 95 and what follows of this book, These
L+ . make interesting reading and are suggested for pleasure and Interest, but were
not included because of excessive length. . - : .

i~ - ‘My.answers for "Sc¢ience and Technology in. the Cities."
’:I ' . Answers for John Gafdner

1:" I don't believe we could do it. One could bring the classes py TV, etc., but -
the intellectual stimulation, which goes with contact with others, would
- probably not be transferable. The social’'life would not be transferable.

« 2, They éertain]& do. I believe the payis about $12,000 to $15,000 per year.
This coTpares very poorly with that of people running comparable size .
industrial organizations or universities. _

3. One reasonable answer 1s that the ggvernment is a bridge to the past and that
people look upon 1t that way, very unfortunately. Another is that the tech-
nological changes we accept privately, whereas to change the government we
must act in concert, which is harder. Finally, there are large interest ,
groups who stand to benefit-financially from the new technology and very few
who can defend the old technology by appeals to emotion against it. On the |
other hand, with governmental change there are large groups which stand to lose .
financially and are prepared to use all sortsgof emotional arguments to talk
us out of it. - ' :

) 4. I am afraid the answer is y?s. unless we are prepared to make.some real: changes
in our governmental system gnd accept governmental paternalism over all the
poer. . \ . \

5. This is answered in detail by Burnham Kelly, "The Prefabrication of Houses,"
MIT Préss and John Wiley, 1952, 45-55. See also Peter Blake, "God's Own
Junkyard," Holt Reinhard & Winston, 1964, 23-30. .

6. He i} talking about property taxes, which basically inhibit fixing up slum. .
dwellings. He is certainly right aboﬁ% that. The history of this is long . - .
and involved. Most economists know outr property tax laws are absurd; no ope -
acts onr this knowledge. ' :

t

7. Here he is -talking about mobile homes. In mobile homes, one can avoid-all
sorts of the legal restrictions, zoning codes and the 1ike, which prevents.
you from using modern, prefabricated systems. The net affect is that we put

g fake wheels on these prefabricated houses, in order to make them pretend they
are something else, a very sad comment.~~The vast majority of Mobile Homes
never leave the county in which they were sold. - . ;

" Answers -for Doxiadis
1. It s a direct contradiction and I think Doxiadis is wrong.
o. (

2. 1 think they suffer less; C. P. Snow has similar comments in his, "The Two -
Cultures" (which is used in Topic 6). - '

3. I think this is a riditulous comparison. Man lives a short time and is re-
placed, cities 1ive a long time and are not’replaged; man's growth curve is .
o - - Y . R AT .
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of an entirely different type than those of a city. Man's curve is ex-
ponential going against a constant; the city is probably an expanential.

4, I think not. Most pre—industrial societies do not do these things at all, ’
classic examples are the Eskimos, the New Guinea natives many people in
South America. :

5. When the airplace came along, this got to be ridiculous. I don't th1nk
it makes any sense. However, in earlier times it really did and I think
that we have a basic truth here, which has gotten out of hand.

6. This is a moral question. which nobody has any happy way out of. I think
his anti-experimental position is extremely cautious and hard to defend.
At this point, it makes sense to discuss the next thing he says, which
is not telling peop]e you're doing experiments on them. This is certainly
not for the people's benefit; witness the famous case of the lighting
experiments at Western Electric, where merely telling the people that you
were going to do an experiment on them made them perfoym better On the
other hand, it ruined the experiment. : 2

7. Put good job opportunitles in the sma]] towns.

8. I thi this 1s a case of the statistics leading to a nonsense conclusion
o

‘9. Do%iadis comes out somewhere between commbn sense and Marshall MclLuhan.
I think he has more reasonable suggestions than McLuhan, but he certainly
has some wild opes \

Answers for Spilhaus

\ 1. They dre both right. What Spilhaus says is that if we were rational we
: would set up an entirely different system. I agree with that. The present
advocates of zoning are fighting the irrationalities of the current system,
prabably the wrong way. \\\\

2. I suspect .that this is the case-of an alpha, wanting to impose alpha values . )
on everybody. . A

3. H1stor1ca11y, some cities have done this, witness Mt. Saint Michele, the-
- Italian hill towns, Dutch cities and the 1ike. I know of no American
cities which have done it, except-perhaps San Francisco, which has been
forced to do it against their own CUpidity by the geography of the situation. -

4. No, that is a bunch of nonsense.. The first class surface chemistry and
physics in the world has 1arge1y ‘been devoted to such problems as paints,
ceatings and finishes. I don't believe that there is any really large
body of unexploited scientific knowledge in this area This is just.a case
of somebody tooting his own horn. =

50 He is talking ahout a horizontal apartment building. Vertical apartment
o~ buildings have this already. ,




Answers for Lleye]in-Day1s

There are several examples: " Reston, 'V1rgin1a 'Cblumb1a Maryland and some
in-and around California. These are all run on a for- prof1t basis and some
have found real troubles getting the patient capital that he describes.

None of them have condemnation rights, which some of them wéuld have bene-

fited a grpat deal from. In the case of \Reston, the transportation to and _
from has been very, very poor, with dismal results. .

Answers for Webber and Angel

Convenience of access is frequently much greater in .the outlying locations.
This has been oné of -the main,problems with downtown locations; traffic
there is so jammed and parking there so difficult that it is much easiér for
employees and customers- to get to outlying locations. Other major consider-
ations .are the-notse; dirt, and crime problems in downtown locat1ons which
seem to be a great deal less fn remote locations.

I be11eve this 1is true. It certa1n1y seems to be true Tn what we have seen
in the recent past-in this c1ty and in this Un1vers1ty K

1 think it is-probably true. 1 can concetve of no way to accomplish it,

which perhaps indicates a failure of imagination on my part. However, 1 have
heard of no proposal for accomplishing it, so that my failure of imagdnation
is shared by others. I would be delighted if it were overturned 3ike Simon
Newcomb's, but I do not expect it in the near future.

I believe he is right about this and I do not believe it as a controversial
statement. The net effect of the automobile has been greatly increased
freedom. There have been 111 effects which we are now beginning to hotice
and which one hopes we will be enlightened enough to eliminate without |
negating the net benefit of the automobile. , SR

I cdn cite three examples: (a) Liquor licenses in California. When a new
liquor license is to be issued many applicants apply for it. The requirement
to apn]y is that one operate a restaurant or'eating place in the general

area where the new license is to be issued. From the applicants, the licensed
is selected by lot. He pays a nominal sum to the State. After he Ras held
the license and qperated a bar in his establishment for a short period of

time (I believe two years) he can then sell this license at a very high

price to the highest bidder. (b) Similarly, in the Western United S{¥tes,
grazing rights on federally owned land were allocated for no down payment

and a modest annual rental to varioys sheep and cattle grazers. The rental

1S now atively small compared to the true value and the rights,which seém
to continue indefinitely are sold at very high prices from one grazing user

to another. (c) The third example is television litenses. These are issued -
by tue FCC, or1g1na11y at a very low price-and now sell for m1111ons of dollars.

For many years the railroads in the United States had suff1c1ent political
power that they could indeed adopt a "public.be damned" attitude, and they
optimized thetr position at tHe expense of all their customers. Currently
they are optimizing their position.by getting out of the passenger business;
this certainly works a hardship on some of their potential customers. The
garbage collection agencies ih the United States normally set up rules for °
garbage preparation by their customers which largely insure the convenience
of the garbage collectors rather than the convenience of the customers. As
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far as I know, all city and county governments set up their rules and =~
procedures in a way to make it most convenient for the city or county
govergment to operate rather than-for the customer. For example, in Salt
Lake €ity it 1s virtually impossible to transact any business with the
countly and city government by phone or-mail. One must appear in person.’

The operational convenience of the school systems requires that all child-
ven attend schoo]s in their immediate neighborhoods. This results in
raclal.segregation of some schoo]s ~ Numerous similar examples can be cited.

Answers for Siefert

Unemp1oyment caused by the new transportation system, new employment oppor—
tunities for other groups caused by the transportation system, pollution
reduction or increase due to it, increases or decreases in land values and
tax revenue due tq it, asthetics..

Many people are enthusiastic about this ﬁroject I am not particularly.

1 do not- think we should pay as. much for it as"we paid for exploration of
the moon. } :

. : . . N

FO. understand the prob]ems with béttery -operated automobiles much
RIS imon Newcomb understoed the problems with the airplane. Unless
- ew types of batteries as yet completely undreamed of and much
higher in energy density, there seems little hope for the battery-driven
automobi]e

The 1ead mining, smelting, and‘manufacturing industries would be required
to enormously increase their output. Simultaneously the gilant apparatus
for the production and distribution of gasoline would be shut down. The °

‘electrical production and distribution facilities of the country would have

to be enormously augmented. The entire manufacturing facilities of the

auto companies would have’ to be revamped. Most of the automobile service
people would have to be entirely retrained. Furthermore, the lead or acid
storage battery automobile could be expected to have a much lower mainteén-

~ance requirement. Hence, the number of people 1nv01ved in auto maintenance -
- would greatly decrease. '

On the basis that the social return is sufficient to make up for the system.
operating losses. In many cases this seems to be certainly so. As they
point out in a city with no"municipal transport .a large number of Eeop1e
are effectively immobilized. Furtheriore, the extent that people can

be encouraged to use municipal tramgport<ipstead of their own private cars
our- investment in roads, etc., is garrespopdingly reduced and the existing
road- systems can be made to work wh1ch they could not if there were no al-
ternative system ey

Apparently this has been a f1nanc1a1 success and operates fairly’ well. Most
competent observers .feel that the railroads could ‘do much better if they
rea]ly tried. The Japanese do much better.

‘The telephone system has consistently tried to develop new techhologies
‘while operating the old ones. However, they have simultaneously required

that all new technologies be.compatible with the existing ones. There may
have been a time at'which it was truly better to junk the whole existing
system and put in a new one; the telephone company would never do this.

f . '. ‘ . N B lrg‘\ »
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The railroads have certainly taken the viewpoint.that new technology 1s -
unwelcome. The airlines more or less rejuctantly accepted the new tech-

nology of jet aircraft; once.the extremely low operating costs of these

aircraft were shown they then jumped on to 1t wholeheartedly. Military .
history 1s full of examples.of the admirals and the generals having a .

stake in the existing technology and trying to prevent the. dévelopment of

the new technology. _ : I o :

- 8. In thesrecent past airports have largely been’'built by cities and paid for
: by charges which the cities make, against the airlines. Some of these have
run at a profit; most at apprbxtmate break even. In 1970 President Nixon
-~ has announced a new tax on air travelers to pay for airport expansion;
-this indicates that Siefert was either prophetic or knew what was coming.

9. Yes they are contradictory. One would hope that ulti itely Spilhaus' view-
.- point wins; however,. for the near’ term it is better tO take Siefert's yiew-
" point -than theé-one on.-which the country:is currently operating. )

Answers for Perloff
- 1. Clearly this 15 a paber.about social changes rather:than technology or ’
. science. :

2. . It seems clear that he favors "social engineering."

Discussion questions for S. G. Gilfillan, "Lead Poisoning & the Fall of Rome,"
Journal of Occupational Medicine 7 (1965), 53-60. , ‘

L Gilfillan presents data to support the hypothesis'that because the upper
classes in Rome used lead cookware, their birth.rate was severely reduced.
Over several generations this led to selective breeding, which removed ability
and talent from the population To this he attributes the decline of the :
Roman genius for organization and hence, the ultimate destruction.of Rome.

1. On page 54 he says that lead is now banned from interior paint. How Tong
has it been banned? Are there buildings still standing which have lead
fnterior paints? - - v e

2. If his argument is correct that lead was a "class poison," why didn't the
Bomans see that? Shouldn't there have been enough evidence available then?

- 3. If he 1s pight, then this is the perfect case of a simple téchnological
change destroying a great society. How should the Romans have. protected
themselves against sgch a disaster? How should 20th centuty Americans?

| My answers for "Lead Poisoning éhd the Fall of Romé.“

1. . It has been banned from interior paints, probably since-the 1920's."¥ There
~ are buildings standing which have a great deal of lead-paint in them, mostly
in the slums. There is a two-page article on this subject, in "The Sciences,"
a‘journal of the New York Academy of Sciences, Vol. 9, #10 (Oct. 1969),
12-13. It points out that ghetto children quite regularly have significant
-lead poisoning problems because of the old buildings they ltve in.«

s | ..
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2. Apparently the Romans did see that there was a class problem becaus® of -
their laws requiring people of the upper classes to marry or adopt people
from the lower classes. The fact that it had a technical basis wasn't
apparent to them because they were not oriented to considering techno-
logical reasons or scientific reasons for things that occurred around
them. Thus, with their orientation as to rea]1ty, it probably never
occurred to them why this was happening.

3. The Romans probably could not protect thense1ves against such a disaster
because they did not have the scientific background to do so. 20th cen-
tury America should do so by «Larefully considering the consequences of
technological changes. Something we are not doing as well as we should
1s considering these consequences.

Discussion questions~for Harrison S. Martland, "Occupational Poisoning in
Manufacture of Luminous Watch Dials," Journal of American Medical Association
92 (Feb. 9, 1929), 466-473. This is a report on the radium poisonings caused
by the introduction of luminous watch dials. : .

1. What similarities exist between this case and "Lead poisoning....?" What .

are the significant differences? , i
2. Why did Dr. Flynn take so long to reach the correct conclusion? ;;g
3. Who is responsible for preventing such things now? - " .
My answers for "Occupational Poisoning..."
_ !
1. The significant similarity is that in those cases a technology was intro-
duced before the real hazards involved were known and understood. The
significant differences are that we had a scientific structure which
allowed 'us to perceive this while there were on]y a few injured people
ins tead of a great nwnber
2. Probably because he was working for the companies which stood to benefit
from the conclusion not being reached. .
3. No one is really responsible for such things now. New techno]og1es are
introduced all the_time. Only after the hazards are realized do we begin
to set up institutions to combat them. '
Discussion questions for Hans E. Suess, "Fuel Residuals and Climate," Bulletin
of the Atomic Scientists 17 (May 1961). This is a popular account of the "Cﬁz
Greehhouse Effect. ",
1. Is th1s science f1ct10n or is this rea]]y something. to worry about? | )
2. If, as he says, the oceans contain 60 times more carbon dioxide than the
atmospnere, ,will atmospheric measurements tell us quick1y what is happening?
3. If the world was s]ow]y warming up, what measurements would 1et us know - \

this?

4, If the .world did increase significantly 1n overall temperature, what sort

1
~

of t?oub]es would this cause us?
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5. Suppose we found ourselves 1n the position . that the world was 1ndeed

wa 1ng slowly and that we had gut enough €carbon dioxide into the atmos-
phere and the ocean that we could not expect this warming trénd to stop

for many centuries, could we find a techno]ogica] fix to avoid the disaster
that this protends? _ . . .

My answers for "Fuel Residuals and Climate." B

1. Apparently this is something to really. worry about, although we don't
know for sure yet. I have been unable, so far, to find any really detailed
material on this topic. The one I show here 4s not particularly deta11ed
and does not give suitable references. - .

2. No, they will not. that's the prob]em o . ~

3. Perhaps measurements on glaciers; over the last sixty years, glaciers have
: been shrinking. In the last few they have begun to grow. There seem to
be more‘éffects here than simply that that's due to CO,. ' 4

4. The worst part'would be the rise in the levels of the oceans, f]ooding
large part’of the agricultural land of the wor]d

5. Probably. If we were to run the inverse of the scheme the Russians p;E
- posed for making the Arctic Sea an open sea, that might affect it. Another
thing'we could do is go to the truly cold places in the world where there 1is
negligible precipitation, like Antarctica and Greenland and spray or pond
sea water on top of the existing icecaps.. We could presumably, if we were
willing to spend enoughsmoney, thereby make the net amount of ice melting
be neg]ig1b1e ‘

€ : !

IV-E- 2‘ Add1t1ona1 materfal for Top1c 5 | - o s

One poss1b]e alternative fs Haro]d Gi]]1am, “The Faltacy of Sing]e-Pur— .
pose Planning," Daedalus (Journal of the American Academy of Arts and Scientes)
96, #461132- ?157 Tn this article Mr. Gilliam talks abeut the misuse of .land
which results from letting each agency or land user decide by himse1f how the
land should be used. The examples he cites are all from the San Francisco Bay
area; the. proposed Bodega Head nuclear power plant, the proposed concrete channel
for the Napa. River through the City of Napa, the use of Golden Gate Park as a

.- freeway site, the filling of the San Francisco Bay for commercial development.  «.

In all of these cases| he poﬂnts out that the individual users (in this case, the

- Power Company or the Army Corps of ‘Engineers or the Highway Department or the

individual communities bordering the Bay) actéd only_ to satisfy the need of
their particular agency and did .not consider the whole picture. This article .
is very largely directed to the question of land use. I consider it an inter-
esting prob tem. but -hot necessartly germane to the overall purposes of this
course. For this reason I cons1der it an alternative and not a regularly used
reading.in the ‘course. , .o

g ( * R

Another poss1b1e cho1ce is ‘Garrett Hardin, "To Trouble a Star; The Cost

- of Intervention in Nature," Bulletin of the Atomic Scientists 26 (Jan. 1970).
*17-20. This article by Professor Hardin considers the kind of problem I am
Anterested in here, but on a bit more of an ecplogical (in the naturalist's

- g
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_~kechnological setup. The clagsic example of this fs the power blackout in the

1

< . v . N «
g

sense) vieWpoiht than I wolld prefer. He does,,bowever; consider ekaMp]es of
the Aswan Dam and the $ST, both of which I consider good examples. I plan to
use this as text materjal in a future version of the course to .see how the

students ke it. . . N

Another topic which 1 tried atiohe time in this course is the problem of
how we have ‘become .interrelated and- tied together by our increasingly complex

northeast in November, 1965. "In this case a small malfunction in a single
piece of equipment resutted¥in énormously complicated effects in a latgp.area. °
I regret to say that'l have been unable to find a dbcument which has:baen really

»

.successful with students in reading about this and in thinking about’the

problem of the extent té which we have become interwoven with our machines. In
the event I-try this again (which I may) the document I will use (which I.have
not _trfed on a class) is Gordon D. Friedlander, "The Northeast Power Failure-- -
A BTapket of Darkness," IEEE Spectrum 3, February, 1969, pp. 54-73.. See alsp
samefournal, May, 1966, pp. 84-90, which contains comments on the foregoing
artfcle. ' The other articles which I have used-(before I found the one by

Friedlander), and which might be considered, but which I do not cohsider as good

as Friedlander's article are, "Blackout: What Did They Think?" Electrical World

163, February 7, 1966, pp. 153-156 and Leonard N. Olmstead, W. D. Brown and Julius
Bleiweis, "The Blackout: It Happened in Twelve Minutes," Electrical World 163,
January 23, 1966, pp. '67-74. The latter twb were tried on an Honors class with
a“handout sheet giving definitions of the terms used. They were moderately
successful. o v ‘ .

‘Anothier possible choice: is M. R. Bloch, "The Social Influence of Salt,"
Scientific American:209, July, 1963, pp. 89-98. This document presents the view
that previous historians have overlooked the great significance of salt. supply
in the development of civilization. It fits in here as againdication that we
have not cohsidered one of the technological ipputs 1nto.‘ culture as
adequately ‘as, we should. The article makes some very strong claims as’ to the /
importance of salt which I have not had & chance to document or-see possible
refutations .of. My principal reason for not using it regularly is the difficulty.
of obtaining reprint rights from Scientific American. . - :

Another subtopic which could be introduced here is the manner of the

“"input-output analysis" of the economy which treats the same sort-of' thing

from an economist's viewpgint. Unfortunately, I do not know of a suitable .
reading which could be introduced here. The bgst I know is Wassily W. Leontief,

"The Structure of the U.S. Economy," Scientifi¢ American 212, April, 1965, pp.

24-35. I trhed this on' an Honors class and they agreed with me that’it is/too

much tatking about what sort of a tool this is and not nearly enough about what
ol ‘there |1is the problem of

. 1cran. \ ‘& '

. O . s
Another possible choice is Richar®¥ Meier, "The Social Impact of,a
Nuplex," Bulletin of the Atomic Scient s 25, -March, 1969, pp. 16-21. A
"nuplex" as discussed in Weinburg's articlein Topic 4 is a proposed combination
of & large nuclear power p]ant—-desa]fing7f1ndys¢ria] comple® which would be
erected at somd arid location adjacknt to the ocean. In this article, Meier

discusses some of the problems which would resyTt from attempting to develop

such a thing. There is enough reading about on huplexes .that one could take

this up with a class if he saw it to do so. :

S T 8 - O W
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" which would make- the Arctic- Ocean’diee-ftee and¢thus vadic
climate in the horthern half of world. As-far as I can td11 this £ not -
science fiction. I tried this reading on an Honors class. They were

" IV-E-4. Peper subject#'for Topic 5 B P | o,

'3. Analyze the technoleaieef.probiems in urban reneWa].

(‘, . " ]
T . : . i A

F1nally we might use P, M Bortsov. “Can We Cbn§r01 the Arctic Climate?"

tin_of -the Atomic Scientists %_(Narch 1969), 43-48.% In this article

dam across ring Strait with a large pumpingtﬁ]ant
ally alter -

orisoy proposes a

aghast to realize that it is well within the caqabi]ities of men to make
such vast changes in our planét.. This raised all sorts of ipterpsting ques-

‘tions as to how we should control this power. = , _ AR

T

IV-E-3. - Examination questions For poic 5 " s B s PO \\\\\

1. ‘In the year X medical research 1nd1cates that the smog from auto exhaust :

gases is much, much more dangerous to human life than previously believed. ~ -

" Therefore, in a national referendum it 1% decided  that n.the year (X+2) "
and al1 succeeding years, all new cars must bg stean ‘engine tﬁﬁes (which
~_ produce far fewer po]]utants)s Indicate the effects of this ange on

our social, industrial and governmental setup.

2. In “the Spilhaus paper 1n "Scidhce and Téchnology and the Cities." are
. mentioned several ways to better plan and control the deve10pment of our

cities. Summarize the best points given by SpiThaus. "‘;-‘ -

‘1." Farm mechanization drives i11i terate farm workers off the Wand. into the :

urban ghettos, where they go on relief. Is theré a relation between the

cash savings of the farm emplo {ﬁrs who dispense with expensive.workers ° -
~ by using cheap machinéry, and the amount we pay ‘out in welfare? Would :. - N

the total cost to all of society have been less if.we had banned -the

mechanization of farming, and kept those peopTle on the land?

2. E]imination of env1ronmenta1 difficulties is frequently associated with -
~ conflict of hugé financial interests. Pollution due to hydrocarbon N
* fuels could be minimized by shiftihg to nuclear reactors. Discuss thevtf .
problems which would be encountered if we decided--by Taw--to make: this*
shift. What steps.could be taken to minimize the transition? . You use
a different example than fossil fuel vs. nuclear energy. | '

~

1V-F. Topic6. Science and Governnent - A o P

This topic is the last of six in_the course as currently of ferred at

. the University of Utah. The two Following tfpics are additional ohes which
~maybe fit’in, but this one probably would be
" " basit questions here are, "What should the Government's science and te:Séelogy

taught last in any event. The

policy be? Who 'should the Government's science and techriolog§ advisors Re?
How should the policies be set?" A .subsidiary question is how should

technoIog1ca] resources be allocated?
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N . The principle readings for this course are two books by €. P. Snow, “The
Two Cultures" and "Science and Governmemt." These are bgoth short and available
S& in inexpensive paperbacks. “The Two Cultures" .is a famous ABTUMENt in which
Snow raises a set of questions which were apparently not widely articulated
" before and which he is given credit for griginating. (He himself points out
in the appendix to this work that many others have had similar ideas and that
- his formulation of the problem was merely the one which attracted the most
attention.)} In any event it is a widely quoted document which although .
controversial is certainly worth reading. The second book "Science and
“Government" cites one example where Snow feels that the process of obtaining
scientific and technical information for the leaders of Government went wrong
with disastrous consequences. ;

The other readings in this section are "Bechtel s Pipe Dream" which indi-
cates a case where a technologically feasible and sound program was defeated
for political reasons, "The Rise and Fall of Lysenko" which cites the most
famous recent case of governmental intervention. in sciemce *and then three
readings on the Astin-Weeks controversy may have some parallels to the Lysenko
case. Next we have "Four Lane Menace to California's Redwoods" which deals

~ with the often heard comment that "the highway builders are bulldozing the
“~ world." Then finally, "Hot Engineering Triumph" which discusses the techno-
—-T6gical masterpiece of the hot shave cream.

IV-F-1. Discussioh questions and answers for Topic 6.

Discussion questions for C. P. Snow, "The Two Cultures ana a Second Look,"
Mentor, 1963.

C. P. Snow points out.what he sees as ‘a tragic gulf between the scien-
tific and non-scientific parts of the intellectuaV community. He claims that
political power in our societies is in the hands of the non-scientists and
that the scientists must save us from future disasters. His basic proposal is
that the non-scientists must -adopt a higher standard of scientific literacy.

1. Do you agree with his statement on page 12, that _Rutherford is indeed the
' Shakespeare of sc1ence? ' y

2. Do you agree with his statement.on the bottom of page l6 that the scien-
tists "have the future in their bones?"

3. Do you agree with his statement on page 20 that "the sctentific edifice
of the physical world is the most beautiful and wonderful collective work
of the mind of man?"

4. On-page 30 he says, "industrialization is the only hope of the poor." .Is
' that true? Has no agrarian society ever been happy? If it is true, should
underdeveloped nations devote all-of -their energies toward trying to indus-
trialize, as many .are now doing?

5. On page 38 he suggests that what is needed is to educate all of our populace
in some\\\ndamental and rigorous science and mathematics. Since the first
& launching of Sputnik in 1957, there has been some effort in this direction
“ in the high schools -in this country. Has .this been successful?

6;" At the ‘bottom of page 47 he’ gives a rather. dismal analysis for the.decline
of thé quality of postal services, railway services and the 1tke. Is he ~
right abont this analysis?® ’
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‘7. On page 54 he comments that “or1gina] ideas don't carry at that speed."
Can anyone_ c1te a Ltruly or1g1nal idea, which was accepted that rapidly?
8. On PGG"73 “in the m1ddle e makes as strong a sales pitch for going

over .to theutﬂchnological society, as one can make. Many current critics
> stmply refute this by Saying that the mach1nes are enslaving us alt¥. Who
is r1ghtlhbout this? " o

9. On page 76 .he makes the quote from Plumb, which would lead one to believe
that romantic attachment to the past is foolish Does it follow logically
from this, that if we could choose to be born at some future age rather
than now, we should? o \ . i , .
My answers for "The Two Cultures: and a Sgcond ¥o ok."

1. No. I don't agree. | think that in the d1scuss1on here ore shbuld ‘point
out the cumulative nature of science as oppesed to the non- cumulative nature
of arts. We perform Shakespeare's plays today because no one knows any €4
better way to write plays. We do not repeat Newton's experiments because

@ we know far better ones. a

2. I think this 1§ an example of his prejudice towaeg tHe sclentific viewpofnt
3. An alternate suggestion mignt be, 1anguage and all 4ts ramifications. ]

. 4. In the past, agrarian societies have been happy. The question 1s whether
they can be happy side by side with much richer,’ industrial societies, ‘
If they scrupulously control their population growth, could “they not gevelop .
so that their annual income was as high on the average as those in an 1n-
dustrial society? I think the answer is yes. ‘. '
[ 5. The efforts in this direction have largely resulted-in making high school
~ " physics and chemistry so difficult that we have driven the 1iberal arts =
~ students out of them. This is obviously the wrong way to go. See C. E. -
Ronnenberg, C & EN (June 1, 1970), 50. ‘ » ' '

6. I think so. . ‘ - I _//7\\\

7. 1 know of no good example.

-

8. That is really what'this whole course~1s ahqyti

. 9. There the dilemma is the question of whether we will succeed in overcoming
‘ the threats to the entire 1ife on thif planet. . If we have a nucfear war, °
" ' then choosing to be botn at a future age might be choosing hot to be born
! at all. Similarly, if we manage to pollute our-planet to the point where,
| life becomes intolerable, then also, pne might not choose,to be born at
all. The conclusion here is that, 1f we avoid those things, I think the
1ogica1 person would choose to be born in the future age, but perhaps we
, - won't, : ~

(=

» I asked the students whether this book was directed at members of one
culture or the other, or both. Most of them didn't know. They are not very
.2 perceptive on such matters. After some prodding they recognized that this_
- Was directed veny pointedly at one. of “the "cultures.' by

o
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T strongly recommend that anyone teaching about this book read the
~reference cited on.the bottom of page 56 (F. R. Leavis', "Two Cultunes?
The Significance of C. P. Snow," available in pocketbook from Panthe n).
. This response by Leavis. 15 a biting pérsonal diatribe against Snow in'which-
", he attempts to refute all of Snow's arguments by asserting that Snow is an
incompetent nobody.: One must vead it to believe it. . .

s« 0
.

Leavis is prohably the critic of English most responsible for popular-
* 1zing the writings*of D. H. Lawrence among English scholars. There seems an
obvious connﬁﬁt-on between this and the quotations from D. H. Lawrence which
.~ appear ifi Snow's, "A Second Laok."

_ After reading both Snow's, "The Two Cultures" and Leavis' response I
. ;inquired of a colleague in the English Department which, if either of them,
s taken as a serious Engltsh scholar. Myycolleague replies that Snow's
. novels are considered worthwh11e.contr1bgﬁjons in their ?articular type of
“novel. Similarly Leavis is considered a_sAgnificant English critic although -
somewhat extreme in his views. Thus nedther can be dismissed out of hahd as
being a nut or an incompetent. ' ' - N

- Discussion questions for C. P. Snbw,_"Science and éovernﬁént." Mentor, 1960.

. ‘Snow recounts the story of the conflicts hetween Tizard and Lindemann,
from which he draws some lessons about how science oQ?ht to be managed in
democratic governments. , e . .

- L ) . - : N ) & ‘ \ .
< 3. On page 11, does he state the questions carrectly? Is 1t impossible to : °
teach the politicians to understand the’ general technological diffd-culties? °
. Should we replace them with scientists? ™ | - S ,

2. At -the end of page 38 he poses the difficult dilemma, that 1f those who
knew the right political course to follow had succeeded, they might ul~
timately have defeated their goals. Are there any other examples in his-
gPry where a group has thought they-were working to accomplish one policy

nd ended up accomplishing the opposite? - _ :

3. On page 44 he cites the fact "that the same basic kinds of weapons were
“developed in all of the countries in the Second World War. This raises
the interesting question, "Dare a country not pursue a possible techno-
_+ logical route, which its competitors might pursue?" L
¥ .
L. On mage 53 he points out that because of the bas'ic ignorance of fgost polit-
: jcal leaders in science and “technology, they are largely swayed by the
saYesmanghip of the various competing camps. Is this a hopeless-dilemma,
R or can we find some way that they may have objective evaluations instead
‘. of policy Being ultimately decided by which side has the best salesman?

Y 5.70n pagéﬁ62 he indicates that Lindemann was a "gadget?man.“ What is the
opposite of a gadget man? . ( .

6. On pabe 65 hefbractica11y comes to the point of saying we should abolish
' secrecy. Do you agree? Should we abolish all secrecy in government?

“7} From what he says at the eﬁd-of page 74, whom do you conclude has "the gift )
"~ . -of foresight?" Do you agree with his conclsuion as to who has the gift of
~ _.foresight? X - -
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7. He is really sugges

My answers for "Science and Government." -

1. I think he does. The alternatives are indeed to elect politicians who can
understand scientific and technological questions or to have them ultimately
~make their choices based on the advice of whichever scieptist they believe.
One should comment here, that the case he cites is partica)arly difficult
because it was a war-time situation, in wh open debate was- not possible.
~ In our present society, open debate is possible and the sort of thing he
mentions does not really come up. : ‘..
- N .

2. This. isn't really a techno}day.question, but rather a polidjcal one. Cer-
tainly the election of Lyndon Johnson in 1964 was interpreted by most
Americans to mean that America would not get invoived in a land war in
Asia. Similarly, the election of De Gaulle by the French was interpreted
by most Frenchmen to mean that the French would maintain their position in
Algeria. The Czech students who in January of 1968 put pressure on Dubcek
to speed his liberalization program and not to compromise with the Russians, -
clearly ended up accomplishing a result different than what they had in mind.

3. The answer seems clear that if a.weapon can be developed, a powerful nation
can scarcely avoid developing it. One sidelight here worth discussing is
the common story which always reappears in these classes about the oil comp-
anies suppressing the carburetor that will greatly increase the gas mileage
or the battery companies suppressing the everlasting battery, etc.. These
are all’nonsense and numerous examples can be cited-of the multiple in-
vention of any such thing, for example, the Hall Process for aluminum,
which was simultaneously invented in France.- '

4. Salesmanship is important, but thegsystem we now use in this country of
choosing science advisors, largely on the basis of their being acceptable
both to the political leaders and to the scientific community, seems to be
as good a scheme as is available. This certainly would have solved the
Lindemann problem, if it could have been used in England.

5. The opposite would probably be -a "systems" man. Tizard wa§ certainly a
systems man.

6. Probably. . 31 : ¥

ng that scientists have the gift of foresight. That 1is .
a very debatable point. -
! ~ <

In this book Snow gives a glowing account of the character and virtues of
Tizard and a rather negative account of the character and virtues of Lindemann.
Naturally Lindemann's friends and colleagues have responded indicdting that
Snow has his history all wrong and that Lindemann was really right more of ten
than. Tizard. For a fairly detailed rebuttal of Snow's writings here see the
Earl of Birkenhead, "The Prof in Two Worlds; The Official Life of Professor k)
F. A. Lindemann, Viscount Cherwell," Collins, St. James Place, Lond 1961
A simple quote from this book will 1nd1<;a‘t?e its gqne, "Sir Charles tw's
account of the dispute between the two men resembles a victorian meYodrama,
in which virtue in the farm of Tizard j§' triumphant and the villain Lindemann
hissed off the stage. In h1s~assessm2§t of Lindemann's character he was no
doubt assisted by his imaginative powérs as a writer of fiction, and his con-
clusions are so ignorant and misleading to anyone who knew .the dead victin ///

as to approach caricature." .
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~ As a sidelight.on the develnp-ent of radar and its military, consequences,
- those readers intérested in militar { history would certainly enjoy Gordon D.
Friedlander, "World War Radar: The Yellow-Green Eye," I1EEE Spectrum 3 (May
1966), 62-71. In this short article Friedlander a¢counts how the differing .

qualities of ra{ar séttled the European naval.battles of thé Second World
h

War. Although the example which Snow cites of the effect of radar and the ' }
Battle #f Britain may have been the most decigive, this other example is
very interesting. - ‘ ‘ - . ‘

Discussion questibns for "Bechtel's Pipe Dream,".?dftqng_gg.(Nov. 1952), 103-4.

. Bechtel showed that natural gas which was ‘being throwp away in the Middle
East could be pipelined to Western Europe and sold there‘atsan, immense profit.
His plan never came to fruition because of the political d1ff1cdﬂt1es in
doing what was technologically logical.

1. Is what Bechtel proposed technologically feasible? ¢
2. Is what he propdéed economically feasible? ‘

3. Is it politically feasible? . “ ' ' z?

M Faced wi the pol1t1ca1 problem seen here, what route has been fo]]owed?
Have thegfountried agreed on the 1nternat1ona1 cooperation necessary to
make this practical, or have they found other ways, whlch make it unneces-
sary to have such cooperation? . ’

5. Are there other examples where the existence of political boundaries
prevents us from doing things the right way techno]og1¢a11y, and instead,
forces us to do something which is technologically and economically in-

 ferior? . - , :
My answers for "Bechtel's Pipe Dream." - o N
X Lt ' cot
1. Yes. \ ~ , R
2. Yes.

[y
~

3. *Noww The political problem which stoppeq this, mostly, was tne unrq11ab111ty
of any contract one might sign with Yugpslav1a There seemed.to be no way
to build the pipelipe without that. Similarly, a pipeline has' a long payout
?er1od so.many long term contracts would be needed these would have been

peculative. _ o . -

¢

-— .'l
.

4., Natural gas has beén thrown away, and they have used oil as a principal .
energy source. Also, recegtly wé have gone bver to using liquified natural
gas as a solution to this problém. The liquified natural gas business only
requires the agreegent of two countries. So far, the countries 1ike Alderia
have not seen fit try to raise the price because they would be prited
out of the market, We will see how Libya_does now that.xhey have a new
nationalist government L.

5. Yes, shere are numerous of them. Examples: A1l the business about the
U.S. 01l import quota, where fpr example, we at Brownsville, Texas truck
. \_.’A -... . ‘ . . .

"h. o ’ ) (
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the oil dcross the border and then bring it back to evade the quota ¢
rules. The problems with building tha right kind of low-level'canal .
in Columbia, because they den't want to do it.- The difficul¥igs wg\ﬂ
had inh agreeing on control of the waters in the northwest, whith flow
across 1nterngt1ona1 boundaries and so on ad infinitum, ad nauseam.

Discussion questions for E. W. Casp&ri and R. E. Marshak, "The Rise and Fall.
of Lysenko," Science 149 (July. 16, 1965), 276-278. ° _ . :

Lysenko's rise to power with Stalin, career of power, and fall from

power under the current Soviet rulers is ¢hrgnj¢led-herve. .= " -
R P

1.

-

4.

Are there any similarities betwéen the sfoﬁy'of Lyseﬁkb's rise to power .
and that of Lindemann? Are there any’sfgn1ficant differences? ’

In the case of Lysenko, there were technological implications, 1.e."h
the Soviet Union should run their firms and scientific implications, 1?3.,
what theories of genetics were correct. Were there similarly scientific
and technological considerations in the conflict between Tizard'and =~ -
Lindemann? ) - A

According to this a§t1c1e, the Soviet Unﬁon~has“dec1ded to abandoh Lysen-
koist genetics and go over to the same kind of genetics as taught in the
west. Did they do this primarily for technological reaspns, or did they

" do this primarily for scientific reasons?

Cite an example, if possible, of a case in which a western counltry, in
recent years, has let its ideological viewpoint or philosophical viewpoint
determine] what iprt'of science would be accepted and what sort would not
be accepted? : : . o

vt

-~ ‘ ' - '
" My Answers for "The Rﬁnd Fall of Lysenko." \ - - oy

1.

'
5

'
.
\2'

.Apparenfl} there were no
¢ -Tizard, but only questiods of- priorities and applications.

L}

Yes, in that/the person -coming to power was in a pos1t15n to dogmaticly

" override the opinions .of, others on technical matters.. Also; both cases

occurred at a time when €ree®qebate and discusston was forflidden. .Normally
this is net the case in Englamg, but in wartime "it was. 'Ofg.of the 5ig-
nificant differences wastrat Lindemann did hot propose any theoretica
consequences of what he was doing and pregumably did not upset English
theoretical science, but only the application of science that was already

*

known. X
. 6 v - . ¢ \

scientific.controveééies hetween Lindemann and

. ~ - o . . ! i
" 3. Apparently they-did it mostly for‘techno1ogiéal reasons, matnly that Lysen-

. - koist genetics clearly is impractical for

* -F"
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~ $0lving farm probTemi. There
was probably, however, a scientiffc component to this, namely that they
rgp]iﬁpd that .they were weing laughed at througfiout the world for ignoring
modern science in the field of biology. . - ;

" The Ast:§7Ueeks case, next féad1ng, is a case of this to sbme extent.
K (44

‘Weeks' “aBtions-were guided by .his political beliefs rather than by any
scientific understanding. Similarly, Germany under Hitler. expelled

. Einstein, amd as” far .as I knoy, suppressed his ideas.
kel ;

»
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Discussion questions for "The Astin Weeks Case,” Anon "National B‘reau'of

“ Standards ;- Astin Weeks Case," Bu]let4¥of the Atomic Scient4§t§ 9 (May 1953),
103-4 and 146; also Graham DuShane, "Test by Testimonial; nce 123 '
(June 15, 1956) and Greham—DuSHWane, "Thar's Gold in Them Biii%,“‘ScTEBbe_«'
128 (Dec. 26, 1958). | I

The National Bureau of Standards wa$ forced into the position of testing
a battery additive which it reported to be gal ess. The manufacturer of

4

the battery additive contested this result so vigorpusly that the Secretary
of Commerce ultimately fired the head of thé National Bureau of Standards.

The subsequent reaction from the scientific comunityx led to the reinstate-
ment of the head of the Natipnal Bureau of Standards. .

1. Should the golernment be in the business of consumer testing of products -
at all? If so} under what circumstances?

-

2. How .much sense does it make fbr‘the Secretary of Commerce and twent}-fOur
Senators, to intervene in a scientific testing laboratory to express their
desire that the outcane of objective tests be in one direction or another?

3. At the top of the middle column on page 104 we have a quote from President
Eisenhower saying that Secretary Weeks would the last person to be
arbitrary or unjust in such circumstances. Was his faith in Weeks justi-

tf'l ed? .

1

‘4. On page 146, in the lower left, Mr. Weeks' statement gives considerable
credit to the scientific competence and integrity of Dr. Astin. Is -this
| statement reconcilable with his previous sta;ement? v .

L

5..:As a general proposition, shoq}d the Secretary of Commerce be entitled to
hire and fire heads of National Bureau of Standards, or should the National
Bureau of Standards be above suc political intevvention? 1f your answer
to -the last question is yes, theh how should its head be chosen? y

6. In the editorial from Science, entitled, "Test by Testimonial " we have
Weeks' quote, "but as a practical man I think the National Bureau of Stan-
dards has not been sufficiently objective, because they discount entirely
the play of the marketplace." Is this what one would consider scientific
objectivity, or business objectivity, or are both the same?

7. Just below that, he indicates that, "as a practical man, I do not S e why '
a product should be denied an opportunity in the marketptace.”"  Doq
agree with this completely ar only for some products? For example, for
battery additives, drugs, F‘ods. airplanesF

8. In the next to the last paragraph of this piece, the FTC Commissioner indi-
cates that although the scientific testimony is on one side of the coptro-
wersy, the cdhsumer testimony, i.e., testimonials by satisfied users,

*  should be given greater preference. Is that the basic policy we.ought to

» follow? On what kinds of products should testimonials-be the basis for
acceptance or right of use? Drugs? Foods? Automobiies? Airplanes?

Everything?

9. On the second Science editorial, it notes that in-August of 1953 Secretary
. 'Weeks backed down and reinstated Astin -as head of the Bureau o6f Standards.
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Weeks w’fout of office several ﬁea?s later; Astin retired in 1968.
This would lead one to believe .that the scientific comunity had a
great deal more political muscle than Secretary Wdeks. Is that the way
it should have come out? 3 ‘ o :

)

" My answers for "The Astin Weeks Case." - ,

1. This is a highly debatable question. The Government is in the consumer-
testing business only for products which 1t buys for its own use. That
was one of the ways this trouble started, when a consumer test,basically
for the Government's own use was used to discuss a publicly-offered
product. Whether it should be or not 1s a question qf value judgmend.

2. None whatever. J
3. No. " . B ¢

5. Ultimately I think that in our society we must rest the authority with the
‘elected representatives, which in this case means the President and his
1Liﬁ%%net, and thus the Secretary of Commerce should be enabled to hire and

fi

the head of the National Bureau of Standards. What is required is to

- getlhigher quality people into Cabinet posts than Secretary- Weeks.

6. What he is saying is caveat emptor, which is scarcely a rule of science.

7. Here the question gets difficult. For battery additives, I am inclined
to let them be tried, because all that is involved is stealing money from
the ignorant. On the other hand, with drugs, what is involved may be '
sacrificing the life of the ignorant, and with airplanes, sacrificing the
lives of all sorts of people. We have some fine lines to.draw here. We
have in general said that where it is merely stealing money, that's all
right, but where lives and health are endangered, then it is not all right
"to let things be tried by the marketplace. -

8. Testimo s should only be allowed as evidence in cases where no sort of
objective testing is possible. -That, in my opinion, .excludes such things
as drugs, food, automobiles, airplanes, and almost anything else which
has a demonstrable function to perform. On the other hand, things like’
perfumes, cosmetics, beer flavors, and the 1ike, should be, done by testi-
monial. .

9. I'thénk so. - 1 a | a

Information for Congress: Repart to the Subcommiltee on Science Research and
Developient of the Committee on Science and Astr#nautics, U.S. Hgdse of Rep-
resentatives, 91st Congress, Ist Se sion-#b'rfs?f)ared by the Science Policy
Research Division Legislative Refere e_Ser ce, Library of Congress, Serial
A, April 25, 1969, available from the Superintendent of Documents for $2.25.
This document considers thirteen cases pf the problem of providing scientific
information for Congress. If one were to use it as a reading, one could de-
velop an entire course on topic 6 (Science and Government). It covers these

ﬁ’

| FpJ a much more detailed account of this_zisle controversy ‘see*"Technical

\
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" topics in considerable detail. ,The first topic covered is the "Astin Weeks |

Case." The other topics covered are the Point Four. Program. the Inclusion of
the Social Science and.the National Science Foundation, "Project Camelot,.

Mohole, the Test Ban Treaty, the Peace Corps, Hi?h Energy Physics, the Office

of Coal Research, the Salk Vaccine, the Water Pollution Control Avt of 1948,
Thalidomide, the Insecticide, Fungicide, and Rodenticide Act of 1947, and’
Congressional Decisions on Water Projects. This is-a 519 page document .
richly endowed with quotes ahd footnotes from ‘the original sourees:

Discussion questions for Lois P. Hudson. “Four lane Menace to Ca]ifornia S
Redwoods." The Reporter 33 (Aug. 12, 1965), 34-38.

A controversy existed be tween Tumbering interests#and conservationists
over whether a highway in Californid should be locatéd through an éxcep-
tionally beautiful state park-or.on a somewhat more expensive route which
wou]d have avoided the park. .

1. The most touching Tine in this whole article is ‘the one in the last para-

graph attributed to Governor Edmund Brown, "The Highway Commission is
' answerable only to God." Is this a fafr description of the pawers of the
Highway Commission in your home state?

2. How should the Highway Commission be controlled? How should decisions
be made about where highwayskare located and‘where*funds are eﬁpended

first? . | |

3. Some states have used the system of letting th;\égvernor personally direct |
the Highway Commission and allocate -its budget for each year. Are there
any drawbacks to that policy? -

4. Have ‘there been any controversies recent]y in Utah of a type similar to
~ this one (1.e., cheapest possible highway construction vs. possible de-
. struction of scenically beautiful areas)? _

'f 5.: This article was written in 1965. How did this contnoversy-eventuaiiy o

come out?’

6. .As a side]ine for 9tudents interested in natyral phenomena. on the, second .
page, the author says, "...the summer fog that results from the meeting of
the cold ocean air with the heated air from the dry inland valleys." Is
that an ‘accurate description of the ‘causes of summer fog? . Should one -

&Pick at authors 1ire this for‘not-gettTng their science correct? .

My Answers for "Four.Lane Menace..

1. This s a fair description of the powers of the California State Highway

" Commission. The commissioners are appointed.by the Jovernor and serve

for long periods of time, not subject to recall. Their funds are written
into the Constitution and not appropriated by ‘the Tegislature. The i
legislature has 1ittle control over what they do. Simi]ar]y. it is a g
fair description of tHe way things gb in the state of Utah. 'In the winter

- 0of. 1969-70 there was a confrontation between the governor and the State .
Highway Cqmmission over who would remove snow -from the parking Tots o

"in the local ski resorts.” The governdr ultimately conceded his inabiiity

to contr01 the Commission and the Commission had their way« -

LB .o .
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§1on to that problem.
3. This system leads to the most hideous forms of paironage.' Under th1§
system those counties which vote against the incumbent governor see their
‘ roads go to chuck-holes and see no highway construction at all. Simflarly,
highway constrq;tion becomes a permanent Source of po]itical-pay—offs.

2. 1 do'not believe that anyone has a good solu

\ 4. Yes.. The State Highway Commission buiit a highway. down the bottom of fcho-
¢ . Canyon thereby turning one of the most beaytiful trout-streams§ in the
state into a concrete ditch. It-was the cheapest solution. ‘

5. Ultimately the highway people ‘lost this one, probably because that area
. wa$ included in the Redwood National Park. Asfof the summer of 1969,
there was no sign that either of the two propdsed routes were being built
‘. on, nor any indication that ‘the route the Highway Commission proposes
g would be built on. ‘ ' '

6. This is a completely inaccurate description, Cold, wet air meeting warm,
dry air.does not result in fog. Fog results when warm, wet air meets cold,
dry air. In this case the warm Japanese current runs some distance off
the coast of Califosnia. Much colder water occupies the space between
the Japanese current and the shore. The winds blow warm, moist air from )
the Janpaese current over the cold water and thus produce the fogs which
are so characteristic of the coast of Northern California. As to whether

. one should pitk at aythors for not getting their science correct, 1 answer
no. Although Mrs. Hudsen incorrectly understands the formation of fog;-
she seems to describdg the socfal issues fairly accurately. '

Discussion quespions.for.'"Hot Ehgineering Triumph," The Engineer , November-
December, 1967. :

An'acqount is given of the deveiopment'of the seﬁf—heating shave .cream.

1. This §s described as "& research effort worthy of a Walter Reid, a Fermi,
' or a Sa]k...." *Is this a faiE des¢ription of the results aptained pere?

- 2. Is this product the most useful product which this group of people could
 have been assigned to désign and develop? Were there no more pressing
cs problems in.duc-Society for which they tould work than that of developing

" a hot shave cream? = . : 7 | ’

[ . ' i *39;\.,;_ .”Wf . ' . . )

3. If your answer to the previous question is that there are more pressing
problems which these people should have been directed towards, how would
one go  about directing them to those problems? What changes in our-sotial

.grganizatien would be necessary to so direct:them? '
A L .. -
My answers for."Hot Ergineering Triumph."

5§ '

' 1. Yas,-this'is a very significaht technological accompfishﬁént. In terms of
. the difficulty of the task assigned and the ingenuity of the solution it
.must be rated very highly. S N | o
é.'cNo.' Yes, there were md&e pressing pyoblems. ' ) .
3. This woulds'require an enorffous redirvection of our nationé] prioriqieé‘and;
of the“way in which we allocate weglth. In our .system, technical manpower

\)“.. P . i v ‘ R
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allocation is done by financial reward. If we really want some prob- *
lem solved, we announce financial reward§ for those who solve i1t. In
Ythis case the management of the company ieved there was enoygh’finan-
cial reward ¥or the potential solution the problem to allocate the
technical resources to do it., JTheye—1s no indication that we believe
that there is adequate financial reward now available for solv1ng.most .
o of the other problems which everyone seems to be talking about, i.e., -
' - racism, pollution, povertys—ndclear war, etc. get these peop\e to
work on thosefproblem:ﬁwébhave to find some wajiip ‘allocate thé financial.
" rewards to make it se ttractive for them to do so. .
v -

IV-F-2. Add1t1onq] material for Topic 6.

S
& .

\ ' . ‘One additional reading which I have used An an Hondrs course 1s "How NSF
’ Got Lost in the Mohole." This is sufficiently interesting that T will prob-
ably use it in future courses. The questions and answers follow.

Another topic worth considering here is the whole matter of technology
assessment. The basic questions asked here are, "How can we:decide in ad-
vance which technologies are beneficial, apd which are not? How can we
decide to allow or not allow the introduction of some technology?" A good
reading on this subject is Harvey Brooks and Raymond Bowerssy "The Assessment
“of Technology," Scientific American 222 (Feb. 1970), 13-21. The much longer
congressional and NAS reports on the subject are cited \as bibl\ography in. e
thfs article. _: ~”

. Another reading which the teachers of this course will cer%binly enjoy
" and might wish to share with the students is David Irvingg "German AtomYg:
Bomb," Simon and Schuster, New York, 1967. .The non-techyidal reader may be
“a little put off bysthe technical terms involved (criticality, neutrdn multi-"
plication, diffusion lengths, capture ¢"8ss sections, etc_),,_However. the
. technical reader will certainly find the account fascinating. A suitable
"reading tq go with this would be Stephanie Broueff, “Manhattan Project,"
Little, Brown and Co., 1967. This recounts some_of the successes and fail- -
ures of the American atom, bomb project. Comparing these two readings, one \
- concludes that although we did a very poor job in many respects we did a .
- far better job than the Germans did. By
-~ “A
' Diseussion questions for Herbert So]ow, "How NSF Got Lost in Mohole,“ Fortune
67 (May 1963) 138, .

This 1s a brief account of the d1ff1cult1es the Natiopal Stience Founda-
, tion had in selecting a prime contractor for. the Mohole project and the\\
~ political ramifications thereof : ,

1. Should the federal government fund large scale scientific undertakings ) ‘ ;:;
like th¥s? If -not, who should? ’ | {

2. "Does the history as recounted here make you believe that a "pork barre]" i
aspect was involved in this? :

©3. Cite other EXampiesrif you know any of large sca]e scﬁentific undertak1ngs
which have had this "pork barrel" flavor.

"-4.

" \ ’ . {)ﬁ "\
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4. One of the widely stated dbject_ives of the scientific community is to
keep scientific undertakings out of politics. Was that successful here?
Is 1t ever successful?, : )

. . , =
5. Thé writer of this article 15 obviously quite hostile to the selection
procedure which was used What kind of selection procedure should have
been used? : :

1

My Answers for "How NSF Got Lost in Mohole.”

1. The answer seems to be yes, because if we are to have this kind of large-
scale-scientific undertaking, there seems to be no other source of funding
available. Certainly there is no direct profit to be obtained from these,
and therefore, they are not likely to be financed by private industry for
its own profit. The subsidiary question is whether large-scale scjent1f1c
undertakings should exist at all, to which most scientists answer "yes.

2. Yes, it certainly does.,

3. The Atomic Energy Commission in the mid 1960's conducted a search for ,
sites fqr a giant particle accelerator. There was spirited competition
by numerous states before the site was eventually chosen near Weston,
I11inois. Much has been said about the locatton of the Mannedk Space
F1ight Center in Houston, indicating that this site was chosen for
political § sons rather than technica] ones.

-~

)

4. Apparently not C]early political motives got involved here. Much other

science has been kept out of politics successfully, so it is not an
absolutely 1mposs1b]e goal, merely a difficult one.

should\have been published in advance before any proposals were accepted.
If this\is done, then there can be no later claims that the criteria were
adjusted to s one particular bidder. In this case it seems clear that
the 011\ s and others who went to major efforts preparing their
proposals were treated #ather shabbily, since ultimately it was decided
that they should not have been allowed to even propose.

For more details see "Technical Information for Congress, etc." which is
cited in the discussion answers for the Astin-Weeks case. )

IV-F-3. Examination questions for Topic 6

1. C. P. Snow, p. 30 of. "The Two Cultures, " says "industrialization is the

Glnnly hope of the poor." Is that true? If your answer is yes, give
copvincing .arguments that there can never be a happy and prosperous
non-industrial sdciety. If it is not true, give a current example of
a happy and prosperous non-1ndustr1a1‘soe1ety or the formula for
producing one. . "

' 2. One of the currently debated proposals in this country is that we

. institute a poticy of "technology assessment," by which some board or
agency like the Food and Drug Administration would be set up to review
all new technologies and rule on whether or not they should be allowed
to be introduced to the public. ° -

_ . )
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ems clear that the criteria whlch wou1d be used to judge the proposals
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: )
.What are, the advantages and disadvantages of that proposal? - \ (/

See question 2 which describes the po]tcy of "technological assessmen; "
Suppose we had such a policy and a bbard to make assessments in. 1900,
and they were asked to decide whether-or not to allow the 1ntroduct1on
of automobiles. What would they most 1ikely have decided? How would
they have regched their decisian? What principa] points wou]d they
have considered? . .

. .
By national referendum we have -Just decided that we do not want to
build the SST.- This immediately puts about 50,000 people out of work.
These. people are highly skilled at designing and building mechanical,
electric, electronic, hydraulic, etc. devices. They have no particu]ar
skills at social science work, teaching, peace-corps-type jobs, etc. We
can put them all on relief, or we can set them to work on some project
chosen by the government to be of great social value. What device; system, .
gadget, etc. should we ask them to. create? Why that one?

‘ ] ry

In the past few years there has been a’bitterly contested strike of the
grape pickers in California.” (You all must have seen the "Boycott
California Grapggy signs). Assume for the moment that you are president
of the University of California. One of the most famous parts aof your
institution is the campus at Davis (near Sacramento) which has made great
strides in mechanizing farm production. Most likely they were working on
the mechanization of grape picking at the ¥ime the strike bégan. What
action should you take toward that mechanjyzation effort; speed it up,
slow it down, do not interfere either way? Present the reasons for your
decision. List all the significant issues. > 8

In "The Two Cultures," Snow*js very concerned about the communication gap
between the Titerary intellectuals and the science intellectuals. Explain

. why. be thinks this gap 4s a dangerous one, and what he thinks are the

consequences if this gap is not closed. Then explain why you think this
gap is as serious., more serious,.or less serious than Snow contends it is.
' ' v

IV-F-4. Paper subjects for Topic 6

The San Francisco Chromicle has condnnfed a long campaign to te down
the Embarcadero Freeway, on the grounds that it is ugly. I woul wltke to !
see a .good history of that, along with a reasoned discussion of how such
conflicts between efficiency (1.e. lowest cost) and ésthetics should be
solved. How should we decide how much money we are willing to spend for
beauty or for not messing up our view of the bay?

Discuss the protiems in-composing this legislation, of gaining Congresstional -

Introduce "legisiation“ to the U.S. Congress to control technology.
acceptance and of putting the legislation into operation.

Education technodogy is still an infant. Lay out a progyam which will
develop this technology at an-"optimal" pace. Define your criterion of.
optimal. ” Alternatively argue that the development of technblogy should
not be guided by the U.S. Government.

r
Most scientific research in the U.S.A. is funded by the Federal budget.
How are the available funds divided? How should they be divided?
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. 1V-G. Top1c f.  How Sg%e Is Safe Enough?

This topic has on]y been used on an Honors sect1on of the course; it
= seemed quite successful with them. I plan tq use it in a regular undergraduate
.section-in the near.future. :
[ B o .,

The basic question here 18, "How much should we be willing to pay for
safety?" It is clear that a large number of accidental deaths in this country
and in the world could be prevented ¥gwe were prepared to spend enough money
to prevent them. How much should.we bé& willing to pay? There are related
questions of safety vs. money concerning environmental matters, 1.e. the :
dumging of nuclear wastes.” These are taken up in this topic. The main reading

a}ph Nader's, "Unsafe at Any Speed“ followed by a series of journal '
art1c es : : . ¢

4

\i

CIV-G-1. Discussion questions and answers for Topic 7.

DisCUss1on questions Yor 3a1ph Nader, "Unsafe at Any Speed," Pocket Books,
New York, 1966. '

. Ralph Nader attacks the automobile industry for what he considers their
very poor performance in designing safety into their.automobijles.

1. Is'th1s,book basically scholarly, efitertainment, sensationalistic, or
?

&

2. In his discussions of "human engineering,” he implicitly raises the
question of whether we should fit the machines to the men or the men to the
machines. Which approach is safer? Which .is more expensive?

w

On pages 70-71, he presents h1s view of the existing safety patents, as
opposed to that of Arjay Miller. _Who is right?

On page 87 he sets forth the industhy s position on forcing safety on

the public. ‘Under what circumstances should the alphas (you and I) force
unwanted safety measures on the betas, gammas, etc. (all those other
people, who don't redlly understand what is involved.and can't take the
time to master .the crash statistics)? Under what circumstances should we
do ad the auto companies suggest and let the market decide?

B

(8]

On page 89 he cites the industry's tendency to meet outs1de cr1t1c1sm by
simply stating that "we know the situation better ‘than you." Is thab
ever a valid response? Is it a common response?

- \
'From the discussion of pages 103-110, would you conclude that the Cornell
Crash Research Group have "sold their sou]s"‘pp the auto companies? What
defense could they make for their actions?

D

7. - Should the auto engineers quit their jobs when their safety recommendations
are ignored? .0Or should they continue to work from within the companies to
get them implemented? Or what other options should they follow? @

8. On pa?e 153 he cites. the eth1ca] standards of the NSPE.. Why haven't these.

/,/\ v
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10.
11.

12.

13.

My an§w for "Unsafe at Any Speed"
1.

Lo W

~ safety standpoint than those made

" been applied to the auto problem?

On page 155 et seq., he calls for more detailed "automotive engineering”

" courses in universities." What are the advantages and disadvantages of

such a proposal?

On pagé 157 he says "missions need only be defined and financed in arder
to be performed." -True? If not, what are the examp]es td the contrary?

The whole seétion on the\kafety estab]ishment raises the question of
whether exhortation is a satisfactory way of solving serious prob]ans

Is it a practical way .to solve safety prob]ems? ‘

His book is a rather serious ¢triticism of the organization of the
American auto industry, and of\ our financial and political institutions.

. There are numerous autos. produded by countries with much different

organizations. (Renault is ownéd by the Government of France, Volkswagen.
was owned by the German Government, the Eastern European countries make
cars in state-owned enterprises.)\ Have these cars been better from a

n the U.S.A.? :

Did this book have any political inf\uence?

This™is basically sensationalistic pleading.

Most people believe that fitting the mach\nes to the men is safer. It
has not really been shown that one is more expens1ve than the other.

I think Miller is right. There are lots of atents which do not
represent real inventions or really practical ideas.

This is the basic dilemma in this whole field.\ To what extent should
those who know force.their will upon those who Yo not? In some fields
we have answered "to a very great éxtent," for example in the field of
airplane design. On the other hand,. ¥n the field of autos we have, until
quite recently, answered "to a very small extent.

It is sometimes a valid respohse‘if there are no té&:nicglly trained
people on the other side. It is.a very common response, -generally made
now by those who are being attacked for pollution act{:ities..

One would like to look 1nto‘the'details of that situation. Nader

“certainly paints them as being a bunchof 1nte11ectua1‘ rostitutes. '

It'would appear that most of them continue to work from within. The
other option to consider would be forming a really effective professional
engineering organization which they have not done.

Thé ethical standards cited really only apply to consulting \engineers.

" When corporate engineers are 1nvo1ved it has a]ways seemed 1 practica] to

try to do this. | : _ L ,
One of the advantages would bé having an outside critical groub really
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active 1n the field. The disadvantage would be the-disadvantage of
tratning people for a specific industry as opposed to training them to

be more broadly oriented engineers. We have gone a long way in the latter
direction; most of us think we have gone the right way.

10. Not true. Examples: the cancer effort, ‘the urban housing effort,
Vietnanm. .

11. Apparently hot.
1gr have seeri no ev1dence to support that view.

13. This book had considerable Political influence, particularly after GM made
the colossal public relations error of hiring a private detective fim to
try to "get some dirt" on Nader This not only failed but backfired
explos1ve1y | .

D1scussion quest1ons for Ralph Eshelman, "The Auto Safety Furor: Its Meaning
to Engineering," ng1neer July-August, 1967, pp. 8, 9, 19. ;

A professional engineer points out the diffitulties of engineers in the
auto industry in trying to build safety into their products.

1. On the right side of the first page’ he says, "Unlike the doctor, lawyer,
" -This implies that these professians have societies largely directed
toward protecting the public from the misuse of theit profession. True?
Is this the basic function of the AMA, Awerican-Bar Association, etc.?

2. 0On the lower left corner of the second page he cites American Motors'
poor customer response to safety items. Many scholars have commented on
the non-rational approach to selling -autos (i.e., the auto gs a toy
or wish-fulfiTlment symbol, rather than as a ut111tar1an devicey. Is :
this the reason this failed to sell? .Is the reason we have extensive b
public safety activities in commerc1a1 aviation that we see that as a :
utility, rather ‘than a form .of wish- fu1f11hnent? Or what other reasons
can be adduced for this d1fference? : .

3. Does his scheduling argUment suggest thht the annual mode] change is
inimical to safety? Co

4. Why have the eng1neer1ng profess1ona1 soc1et1es failed to act in this
matter? ' -

<

My answers to “Jhe Auto §@fety Furor

1. No, I think not. 1 th1nk the basic fungtions of these organizat1ons have
‘ot been to protect ‘the public but'to lgok out for ‘the financial interests
of the groups they represent. They also have had some public safety
functions, but these again have been largely the case of protecting the
image of the grotip rather than any direct public safety situation.
Generally, ‘they have tended to hush up critics rather than prov1d1ng them
a platform .

2. Th1s seems like a reaspnab]e argument. although I am not certain it is
correct. I think it is correct that we do see aviation as a utility
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/rather than wish-fulfillment, at least commercial aviation.
3. VYes, I do think it.does. '

4. Because they have faced a more powerful competitor in such a matter,
their competitor in this situation would be the industries who emp{qy
the engineers. These industries are generally a great deal more
powerful than the engineers. -

Discussion questions for David A. Anderton, "RfA.E. Engineers Solve Comet

Mystery," Aviation Week 62, February 7, 1955, and February 14, 1955.

This 1s a historical account of the Comet airplane, the first commercfa]
jet aircraft. Two of these exploded in flight due to a design failure,
killing all of their passengers and crew.

1. Is the general tone of this article favorable to the british aQiatibn
industry? Should it be favorable to the british aviatiop 1ndustry?_

2. Should these airblanes have been tested to destruction this way before
they were put into passenger service? If so, why were they not?

3. Why did this problem first appear with this aircraft? What sorts of
general conclusions .tan one draw from aircraft safety from this case?

4. Based on this case, what general policies would one institute for the
“testing of radically new kinds of aircraft?

My answers for "R.A.E. Engineers Solve Comet Mystery"

1. The general tone is quite favorable to the british aviation industry..
This is really questionable since they did put into service a plane which
was unsafe. However, since this is an article in an engineering “journal
which is largely dependent on industry advertising, they take a favorable
viewpoint. .

2. Probably they should have. However, this would have been quite costly.
They didn't foresee this kind of problem so they didn't run the test.

3. This was ‘the first commercial jet aircraft and presumeably the first
aircraft to fly this high, pressurized. Therefore, the pressure loadings
on the inside of the cabin were more severe than in any other airtraft to
date, and that's probably why they got into this trouble.

4, One can only conclude that when a radical departure is mape in gircraft
- design, all conceivable and several inconceivable failure mode&’should be

tested. S '

Other source material on the Comet is: Tom Bishop, "Fatigue and the
Comet Disasters," Metal Progress 67, May, 1955, p. 79. This is better for a
technical audience, but probably not for a non-technical one. ’

J
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Discussion questions for W. L. Temp]eton.'"Disposa] of Liquid Wastes into
Coastal Waters," Chemical Engtneering Progress 66, February, 1970, pp.45-50.

"This is an account of Britain's policies and procedures for evaluating the
safety of discharging radioactive wastes into coagtal-waters. The level is
slightly technical for a general audience, but I consider the articie under-
standable to bright undergraduates outside of science.

1. Is, as he says, the "zero point™ unrea]istic?
2.. Are the risks-of dischbrging. radioactive wastes, as he says, understood?

3. How safe are the IRPG standards? How were these arrived at? How shouid
they have been arrived at? . .

4. What is the definition of a rad? How did we decide that 1 ‘rad/30 years
was acceptable?

5. Are the oceans really a common dumping ground? Who speaks for the, other
users of the. oceans in the question of dumping radioactive wastes in them? -
,,Uho decides how much each sountry can dump?

6. How can one be sure he has correctly chosen the criticai population?

7. How can one be sure that the direct radiation exposure to man is the

most dangerous part of this?

»

My answers for "Disposa]’of Liquid Wastes"

1. That is a highly debatable point. One wonders if it is tota]]y unrealistic
"to say that such wastes shall not be discharged at all.

2. The history of the continual reduction of allegable standards would make
you wonder whether this is true or not. I am inciined to assume that they
are fairly well, but not totally, understood.

3. I don't really know. These were probably arrived at by comparing the
dosage with that due to natural sources e.g. cosmic rays and radiocarbon ,
in the atmosphere, and ‘radioactivity from granite rocks, etc. That is
- probably:as reasonable. a way of deciding as any, although the acceptable
ratio is clearly an arguable point.. _

4. It appears that the definitions are as follow: A roengten is defined as

that amount of radiation which-will cause an interaction 0f 83 ergs per
gram in air. This afso turns out to be the amount of one statcoulomb per
cubic centimeter infair. A rad is the amount of radiation whjch would

« produce one hundred\ergs per gram under the same circumstances where-a
roengten produces 83, so that a rad is 1.2 roengtens. We also use to

,havq around a rep which stands for roengten equivalent physical, which turns
out 'to be 93 ergs per gram.of tissue and a rem, which is'equal to one rad ~
times a quantity called the relative bioiogicai effectiveness which is
different for different energies and different particles. For example, for
neutrons the relative biological effectiveness is 10. A Curie, on the other
hand, is a rate. It is equal to the amount of radiation emitted by one gram
of radium and 1§ rough]y equiva]ent to six rads per hour at a radius of 1
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foot. The decision that one rad per thirty years was acceptable is
presumeably based upon measurements of backyround radiation. '

b
We seem to believe that the oceans are a common dumping ground. The U.S.
Army planned to dump nerve gas in the ocean in 1969. This raises .the whole
question of the commons. No one has worked out any sort of rules as to who
the other users are, what their rights are and what the dumping rights are.

One can only hope that he has done it, and that he has done his homework'
well. I don't believe one cdn be sure. ' '

I don't know the answer to that question either.

rg

For more details on this problem see "A Source Book in Support of Etectric

Power and The Environment" available from T. J. Slosek, Mail Code 828, Géneral
Electric, 175 Curtner Avenue, San Jose, California. This presents a strony
case for the view that current safety standards are adequate.

" Discussion questions for Chauncey Starr, "Social Benefit vs. Technological

Risk," Science 165, September 19, 1969, pp. 1232-38. Lot

This i1s an.effort to decide what criteria ought to be used in allocating

cost to improve safety or reduce accidents.

1.

. in this set of data?

How re%sonab]e is his assumption that the historical accident data reveal
the historically revealed social preferences? :
- ¢

At the top left of page 1233 he indicates that it will take decades to put
into use the pollution control technologies now known. Why? Must it?

Is it reasonable to ask the question, "How safe is safe enough?" Is this
question better left unasked? :

In his éxaﬁp]e of the commuter in the lower right of page 1233 is the
accident hazard in driving likely to play any major role in the decisions?
Or are thgre other considerations which are more important? Such as?

Is the general public 1mpress1on-that'the dangerous mining jobs are the
high-paid ones, or is it the contrary? Is there another significant factor

1]

He also suggests that the acceptable risk 1s.broportiona] to (Wage§)3. How

far up the wage scale is this likely to go? Does one reach a level at which

more money wijl not induce one to undertake further risk?

He proposes that in the nuclear power industry the safety requirements for

.protection of the plant are much more stringent than those for safety of
'pegple in the surrounding comunity. True? If so, are there other

industries where this is 11k§1y to be the case?

My answers for "Social Benefit vs. Technological Risk" ,

1.

This seems to me to be a completely.wild assumtion because we have very
1Xttle evidence around to suggest that social action to control technglogical
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rigkthas'ever been takqn.'

2. 'It will take that long to put them into action if we continue with our
‘ ‘present political beliefs that everyone is entitled to pollute the commons.
"It does not have to. If we ever decide we want to have those things in,
we could have it done in five years. - .

| _ 3. L think it is reasonable to ask the question. .

4. I think the risk of accident is very seldom taken ihto account in such

* dectsions. The other decisions wflich are important are the person's belief
in the quality of life is superior where he lives in the suburbs compared
to the quality of life living in central«city areas. '

5. The general impression is to the contrary. The other factor in this set
of data is the effect of the unfons. The coal mining unions have been more,
effective in forcing settlements by using the public as a hostage than the
unions involved in metal mining or stone mining beeause they cannot use the
public as a hostage. ' o . -

6. I'assdhe that one reaches a level at which more money would not induce one
to tMe further risk. It is hard to imagine. a man who is making $50,000 a
year go1ng to an extremely risky situation for $100,000 a year.

7. Probably. Also the same arg&mehts certainly apply to mbst.chem1ca1 .
processing plants and power -plants in general. . '

4

IV-G-2. Additional maferials for Topic 7.

. .An alternative to "Unsafe at Any Speed" would be J. 0*Connell and A. Meyer's .
‘"Safety Last, an Indictment of the Auto Industry," Random House, 1966. This

- book is very similar to "Unsafe at Any Speed" except that it is shorter and less
detailed. The basic spirit is the same and many of the cases cited-overlap, I
consider them equal in quality, but "Unsafe at Any Speed" is readily available
in pocketbook which this one apparently is not. , _

>

None of the material covered in this section deals with what would be called
"civil engineering" failures (i.e. bridges, dams, buildings, etg.). There are
. several things one could use here. The most interesting perhaps is D. B.
Steinman, "Suspension Bridges: The Aerodynamic Problem and Its Solution,"
The American Scientist, 42, 1954, pp. 397-438 and p. 460. This is a fascinating
account of Steimman's work on the aerodynamics of suspension bridges. This
problem became particularly interesting when the Tacoma Narrows Bridge fell in
1940. Steinman modestly admits that he told.the designers of that bridge that
it would fall down and how they could fix it; they ignored him and the bridge .
fell. An interesting sidelight on Steinman's article is Steinman's amazing ego.
He clearly made many great cantributions in this field, but he recognizes no
one else as ever having contributed anything. One may sense this from the 1ist
of bibliographic references at the end of its article; there are nineteen, of .
which eighteen are by Steinman himself and the nineteenth, by F. J. Maher, is
entitled "Tests Confirm Steinman's Theory of Bridge Oscillations." -

-

Another choice is Charles F. Outland, "Man-made Disaster, The Story of St.

» . 3
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Franc1s Dam," Arthur H. Clark Co., Glendale, California, 1963. This is a°

short, enterta1n1ng account of the fajlure of the St. Francis Dam and the
numerous consequences thereof. The engineering inadequacies which Tesulted in
the failure are glearly described. A similar disaster occurred ih Fgbruary,
1964, in Italy when a large landslide occurred into the reservoir peyond the
Vaiont Dam. See George A. Kiersch, "Vaiont Reservoir Disaster," Civil
Engineering, 34, March 1964; "Lesson Learned From Dam Disasters," Engineering, -~
May -15, 1964, pp. 681-683, and G. Gaskill, "The Night The Mountd4in Fell,"
Readers Digest, May, 1965, pp. 59-67. F1nal1y. along the lines of civil A
engineering safety is Thomas H. McKair, "Bu11d1ng Failures," McGraw Hil), 1962”
This is not a book for the layman, and is limf'ted to investigating the various

* kinds of structural failures which have occurred in buildings in the United

States. It makes interesting reading for engineers and indicates. the general

.causes for this kind of failure.

IV-G-3. No examinations have been given on Topic 7.

IV-G-4.~ Paper subjects for Topic 7.

1. In some cases of eng1neer1ng failures it is easy to see who is to b1ame
and who should pay for the damages. [Qutland, D. F. "Man-made Disaster, )
the Story of St. Franci$ Dam," A. H. Clarke Co., G]enda]e California, 1963.]
In others it is much harder. An interesting case to.study would be the
Italian dam disaster of a few-years ago in which there were many lives lost.
Who was to blame for that? How could i%® have been avdided? -

2. A reoent article [Barry Commoner, "Attitudes toward the EnV1ronment A
Nearly Fatal Illusion." . Présented at an AAAS Symposium in December, 1968.
(As far as I know this has not appeared in a journal yet.)] indicates that
radioactive iodine 131 from nuclear power plants is a current, serious
health hazard. The AEC disagrees. Who-is right?

3. As far as I know, the first real industrial safety regulations came about
in the period from 1850 to 1900. Did these come apout largely as a result
of worker pressure for safer working conditions, or did they come about as

as result of outsider pressure, i.e. from social reformers?

4. 10One of the fundamental quéstions in compulsory safety regulations is to what
extent we ought to let the market place decide and to what extent we ought. to -
force people to take safety measures which they might not take vojuntarily.

- In this class we -have discussed.fairly extensively the case of automobiles,
and slightly sqme other cases. Pick some genera1 area of safety regulation
" which we have not considered in class and explore this quest1on historically.

5. If I have the history correctly, then the permjssible radiation doses for
various kinds of people in the United States have consistently decreased
over time. Is this the correct history? If so, why did it occur this way?

6. In the aborted Apollo 13‘moon mission the entire emotional resources of the
country and enormous physical resources were devoted to'saving the Tives of
threg,men who were in difficulties in outer space. Dur1ng the time this was
'going on approximately 500 peop]e were k111ed on America 3 h1ghw€¥s in autqQ

' s .
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I'be11eye that acc1dentsﬁvs. '8
safety cost curve is like this « 3
for almost all safety problems. oS )
_I-would like to see a well =%

documented example.showing for ‘o

some specifi¢ problem whether ar;g
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. accidents and probably 150 were killed in the Vietnam war. This would 1ead

you_tp believe that we have entirely different value systems for the hazards
in var1ous kinds of activittes. It seéms clear that we will spend a great
deal more’ time and effort to avaid one fatality in outer space thaii“we will
on our h1ghwqys or in Vietnam. Prepare a comprehensive paper indicating

how .thts"value system works out and which are the areas where we will make
the greatest effort to prévent fatalities, and which areas are the ones

in which we w1111nake the Jleast effort to prevent fatalities.

not this is the correct typg of

curve safety expend1;uwes

&
T

In class we discussed the casé.of the ;omet a1rp1ane which is one of the

_ famous air crash 1nvestigat1on cases in history.” A similar case is that of

the Lockheed Electra. I have been unable to find a good history of that;
however, 1 have not looked very. extens1ve1y I would 1ike vepy\\uch to
see a paper wh1ch gives a good h1story of that case.

In recent years we have had a very effeqt1ve air safety establishment wh1ch
looks at the problems of aircraft crashes very vigorously. What is the
history of thi¥?~ How did this. tome about? Why s the history of this so
different than the h1story of automobile accident safety?

In recent years we have had a vigorous controversy in this country about

the placing of nucledr power plants in urban areas. One of the major
considerations in the opposition to such power plants has been that of
safety. For example, the Pacific Gas and Electric Company began construction
of a nuclear power plant at Bodega Head only to eventually abandon the ~
project because of public opposition based to' sowe extent on safety 4

considerations. Preparé€N history of this and related safety contests about

nuclear power plants, and indicate to what extent this i>irrational hysteria
and to what extent it is solid and logical safety thinking.

The State of New York sponsored an extensive<program to develop a "safety
car." [ "The Safety Sedan," New York State Department of Motor Vehicles,

Albany, New York, 1969.] Did this work have any effect on the design of
mass produced Amer1can cars? If not, why wot?

.
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IV-H. Top¥c 8. Systems, Modeling,Optimization, etc.
b (4

This topic has dnly been tried-on an Honors class. It requires Some
further work before I will consider it really suitable for use in an under-
gradugte class. ' : -

, » -

.Cufrently. one of the "in" words in the engineering profession 1s "systems
engineering.) "This aloWy with “modeling’ and "optimization" are -said by some
to be the engineering tools which will solve the social and environmental
problems of our time. The question which immediately arises is- whether this
is indeed the case or merely a self-serving publicity effort by these who wish
federal funds to practice their trade in these areas. The purpose of this
topic is to,introduce the student to what these wgrds mean or should mean, and
give the student some clue as to whether any of the claims which are now being
made for the universal efficacy of these approaches are valid.

. I do not have a leng reading fer this section which I consider satisfactory.
- T used chapters 2, 3, and 4 of. part one of "The Man-made World," McGraw Hill,
1969. The questions~I assigned were questions from the ends of the chapters.
I am not ¢ompletely satisfied with this because we did not have enough time
to work through all the prbblems which I think-one must do if he is to make
maximum use of this material. The other readings which are discussed below
were, however, quite satisfactory. b
. | _ ' | L
IV-H-1. Discussion questions and answers for Topic 8

Discussion questions for G. Nevill and D. Falconer, "Critical Path Diagramming,"
International Science and Technology, October, 1962, p. 43.

Critical path diagramming is widely used in planning large construction
and military projects.- A simple example is given here.

1. One freddent]y cited advantage of‘the "scientific management methods" like.
CPM s that they "force you to think in a disciplined way..." (See page
A44). 1s this true?

2. Is this type of analysis likely to be of more value in complex problems
than simple ones, or the contrary?

3. Prepa}e a CPM diagram for obtaining a degree.from the University of Utah,
in your major. Is there one "critical path"? : )

4. One of the cufrent "in" ideas 16 Nash1n§ton is the hpplication of defense
technology to social problems.. Suggest a social problem for which CPM would
be useful. : ]

My answers for "Critical Path Diagramming" K /

“Y. Yes, this is aldistinct advantage. However, there is another distinct « -
advantage in that numerous things have resulted which ohe simply could not
"+ get at intuitively. Many of the systems dealt with are so.complex that no
" one can possibly do-by intuition or disciplined thought what can be"
accomplished by numerical analysis. .o

) 102
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2. In complex;zmob]ems For simple ones this is a rather straightforward
. thing which doesn't réally require a great deal of thought. On the other
' hand, for comp]icated ones this method can rea]]y make a‘§ontr1but1on

3. Two su?q diagrams were prepared by peop]e in the Col1egq?of Engineer1ng.
Generally there .is, but L have not followed these through to see that it's
“the case. ,It.depends on how many courses are, only offered once per year as
" opposed to- be1ng offered frequently, and on how many courses have
~'prereqU1sites
4. People have considered for example, the problem of establishing a "nuplex.”
"There is a CPM study.of those which indicate that the first thing one would
" do would bs to plant shade trees, The grounds for doing ‘so are that the
. technical people who would have to run such a nuplex would have to have @
«  decent place to live or they wouldn't stay. The shade trees take the
" longest for that. Similarly, any serious didcussion of rebuilding cities
will involve this.sort of process. If we had-had any sort of .serious program
for ehding racism, we should have made such a diagram, but we haven't. :

Discussion questions for. J. B. S.- Ha]dane, "Un Being the Right S1ze "Qﬂn
“Poﬁsib]e Worlds," Harper and Brothers, New York, 1928.

Haldane Shows: the . limitations of mode]l studies and also shows what physical
‘ ~reason1ng can tell us aBout comparative anatomy : &
1. jHa]dane su? ests that bio]ogica] systens cannot be successfully tested w1th
- scale models” of different sizes. :What, kinds of systems can be tested with
| sma11 scale models? - -3,5.‘ _

Ubat advantages“are there in being ab1e to test a small-scale model of a
" system rather than' the system itself? B . ™

. 3. How did he obtain the statement ‘on’ page 955, that for aircraft of fixed
" &hape, speed must be proportional to the square root of length? - .

4. Ong page 955 he says "comparative anatomy is 1arge1y the story of the
O : strugg]e to increase surfaCe in proport1on to volume." Why? Exceptions?
4 .
' My answers to discuss1on questions *On Be1ng the Right_Size™

1. .A1rp1anes. ships, chemica] reactors, pumps Basical]y the model scheme
has ‘been most.successful in the areas of fluid mechanics, chemical react1on
design, structures, etc

v 2. An enormous saving in cost and -time and hunan 11ves

. 3. The gass or weight is proportional to an appropriate 1ength dimens1on :
) cube The 1ift is proportional to the wing area times the velocity squared
Yoo However, the wing area i$ proportional to the length sq ared. If we equate

PR g 1ift and weight, we find that .the velocity squared is p oportional to the
4 length or the velocity proportional to the square root .the length.
. 4. The reasons.for the increased swrface to "Volume are therBecessity of
W'ap  increasing diffysional surface area per_vo]ume so that diffusional
te 103 '1(!9’
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processes on whith life is based can go on. An exception to this which

he doesn't really treat is the problem of heat conservation. In truly cold
climates most of the animals are big-and awe as close to spherical as seems
practical. Witness.for example the polar bear, the seal and other animals
whith have taken up this kind of shape. An interesting thought on this .
whole matter 15 (the hypothesis advanced in a recent Scientific American that
the reason for tye antlers on large animals is heat rejection. These
antlers during the hot part of the suimmer are covered with skin containing
blood veins, théréfore they allow the animal to rejeft large quantities

of heat. From the article it was not apparent that this was something that
was certainly true but merely an interesting hypothesis.

Discussion quest1oﬁ§ for H. 0. Fuchs, "The Wright Brothers' Airplane, ".UCLA
Engineering Development Program Report #2-64. (Available through Stanford

. University Case Study Program).

This is a historical account of the technical problems the Wright Brothers
encountered in building their airplane and the intense and thorough preparations
they made before their first flight.

1. Common folk belief in the USA holds that the Wright Brothers were unlettered
bicycle mechan1cs Does this history support.that.view?

2. How important were mathematical and theoretical models in their deve]opment

of the a1rp1ane?

3. How did they decide between theory, mode] test and full scall test?
My answers.for "The Wright Brothers' Airplane”

1. This history certainly does not support that view. . It would lead one to.-

. -believe that the folk mythology persists in the face of the facts when the
folk mythology is so attractive. Here the folk mytholggy supports the '
view of the common man .that all those people who read books aren't really

better ‘than a smart, but unlettered, guy from the lower c]asses Unfortunately

the h1story here contradicts that.

2. They were extremely important. These people were entirely on top of the
literature and entirely on top of the mathematical treatment of the daba
which was available at that time. Without their extensive calculations
they would probab]y never have made it.

3. They showed true eng1neer1ng genius here; namely they looked at each
question in terms of how could they gain the necessary knowledge with the
minimum expenditure of . time and effort. When theory and model test would, do
it, they did that.. When those\failed they were obliged to go to full sca]e-
test. , ' S -

Discussion questions for R. Nicholas Hazelwood, "Operat1ons Research," Inter-

national Science and Techno]ogy, January, 1966, pp. 36-49.

Operat1ons Research is the name for a group of related manager1a1 techniques
and applications of mathematics and science to business and management prob]ems
It is described here w1th severa] examples. :

104
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- 1. On page 37 he says. "this mathematical model 1s a key“element in operations |

research." Does this mean that OR 1s inapplicable to those things for
which mathematical models cannot be found?

2. How does one learn to make the s1mp11f1cat1ons)he describes in the first

3. On page 41. he suggests that good ‘observational data a

paragraph on page 37? . | ,

¢

re important than

o
\. >

sophistjfa%ed mathematics. True? Always?
{. What social or political Irob]ems do you suggest apply .g OR to?

‘ My answers to d1scussion questions for "Operations Research" .

1. As originally construed, operations research d1d 1nvo]ve some very non-
mathematical and non-modelable things. For example, there was the famous
‘case in which the users of ground:base‘*anti-aircraft fire wanted an anti-
aircraft gun which would point straight up. The operations research
people -completely answered this question by asking a group of anti-aircraft
gudners' to point straight up. They all pointed at an.angle of about 70
degrees ta the horizontal. Similarly, there is the famous story of the
surviveability of aircraft in bombing raids over Germany. There was a long
study of what kinds of accidents were seen on the planes céming home dnd
how to counter them, until one bright operations researcher said, "Let us
Jook for the kinds of things we never see on planes coming home," and thus
found what the real weak points were. However, it is clear that operations
research has! been much more-successful in areas where mathematical mode]s
can be found than in areas where none have been found.

2. * This is done by experience and judgment and is what separates the men from
the boys. . :

.
T

3. Generally this 1s’the_case. There-is the famous case'of Newtdn who

presumeably would never have come upon his laws of. universal gravitation

if he did not have access to Kepler's reworking of Tycho Brahe's data on

the motion of the planets. Sometimes, however, one can write .down a model
and make some significant predictions from it without any data. The stories
about the efforts to develop rational anti-submarine warfare programs
suggests that this was done by the British largely on the basis of intuition,
and with considerable success.

"4, It has been suggested by Moynihan that {his sort of approach to our whole f‘°

welfare problem would be rewarding. Similarly, such a thing could be done
to housing or transportation, neither of which has. been given much

1nte]11gent study.
L

Discusgion question for_ Hendrick W. Bode. "The Systems Approach," in "App]ied
Science and Techno]ogica] ‘Progress," a Report to the Committee on Science and
Astronautics of the U.S. House of Representatives by the National Academy of
Sciences June, 1967, Superintendent of Documents, ¥1

The systems approach is a way-of viewing complicated prob]ems One of its
most famous exponents here gives examp]es and some background on how this

approach ‘has proven profitab]e ‘ \ ////’
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.. On page 91 he emphasizes the necessity of having the

Does a renaming Tike that mentioned "at the tbp of page 74 generally -
reflect what the agency really does, or does it reflect the area of
responsibility it wishes sovereignty over?

The critics of SE often raise the thought he gives at the bottom of page
75, that SE is just a fancy name for -common sense and careful work. True?
Do his following examples support or refute this idea? T

On page 78 he indicates that SE 1nvolves not only design and production, , .
but also training of users, maintenance, etc. T1f that is the real definition,
then which kinds of industries now use SE, and which do not?

Some SE's have said that they sperid their lives "fighting suboptimization."
What would this mean? Give examples from everyday life of suboptimization
which is harmful to overall good.

. 'On the top of page 83 he suggests that SE often forces the user to decide
‘'what his real values and needs are. Would the use of SE on social problems

have the same effect?
4

1]

..aadequate and

broad base of new science and technology before proceeding." Is this really
necessary? If so, do we have this base to apply SE to rac1sm poverty,
pollution, etc.? . .

My answers to d1scuss1on questions fqr "The Systems Approach" T

Historically this sort of th1ng has not-been a reflection of facts but
an effort to claim territory. _ ; .

Yes and no. Clearly much of systems engineering simply means a thorough and

.careful evaluation of all knowable aspects ef the situation. This is -

certainly just.common sense and careful work. . However, in-some cases, théy
have developed methods and techniques which are more than just common sense
and careful work.

Clearly 1ndustr1es l1ke\the te]ephone.1ndustry follow the ent1re sequence
from manufacture to operation to maintenance entirely in one house and can,
indeed, do" it as a systems operation. Likewise, the airlines do ‘fairly well
at th1s because they set the specifications for the products to the
manufacturers and control most of the remainder of the system, including the

. handling of the users, etc., although this is somewhat brgken up because of

the multiple number of airports they have to deal with and their problems with:
the FAA, etc: The auto companies are the exact opposite of this; the
manufacturer ceases:to have responsibility for the product, its'maintenance, .’
its use, the instructiop of the drivers when it,is delivered to the consumer.
The other parties involved are the people who build the roads, who bear no
relation to the drivers, the people who manage the insurance and the legal
struggles, who bear no relation to anybody at all. Eagh one of them

'suboptimizes.

¥

By suboptimization, we mean each part of an overall system working to max1m1ze'-
its advantages at the expense of the entire system. Clearly, it-is
advantageous for each~community to save the cost of a sewage treatment plant, _

w6 1i1x - | | [



and thtow its sewage in the nearest body of water. This optimizes 1ts -
situation but does not optimize the situation for the people downstream of
them. Another example 15 the whole auto industry: the groups involved

. are the auto manufacturers, the o1l companies, those who build roads, the
insurance companies, the police, and the court system, the auto suppliers,
etc. Each one of these tries -to run its own part of the operation in the
most efficient way, without considering changes- that could be made in other
pabts of the operation which would help it or the negative effects of
what it does on the other part of the operation. Consider, for example, the
case of lead in gasoline. The auto companies have now decided that they
want the lead out of the gasoline because it will help them. However, it
will certainly hurt the gasoline manufacturers. And it is not clear that
the public will benefit overall. However, the auto manufacturers are in a
position to force this down the gasd?¥ime manufacturers' throats, or so it '
seems, and presumably will. ¥

Yes, I think it would, and I think that would be the most beneficial aspect
of the whole thing.

[S21

6. I hope it is not true. He certainly 'says this strongly, but it is my

: oplzion that we do not have this broad base of science and technology for
su¢h problems as’racism, poverty, pollution, etc., and therefore are going
to have to go with the limited knowledge we have. If he's right that we
cannot make any useful progress without the basis of ‘broad scientific
understanding, then we are in worse trouble than I thinR we are...

| : :
IV-H-2. Additional material for Topic 8.

 This topic is the basic topic of Volume I of the "Man-made World" series
sponsored by the Natjonal Science Foundation and the National Academy of
Engineering. < As mentioned, I used some of this; I question whether it is really
suitable for the use I intend here.

For a somewhat more mathematically-inclined audience 1 suggest Lewis Iscoll,
"How To Solve Optimization Problems," Chemical Engineering, 69, February 19, 1962,
pp. 107-116. This is an extremely clear and straightforward presentation of the
. problem; he chooses ds his illustrative example the homey topic of the proper
brewing procedure for coffee.

There has been a certain amount written on the application of systems
engineering to social problems. For example, Harold D. Watkins, "Systems
Engineering Aids -Social Problems," Aviation Week and Space Technology, 84,
January 31, 1966. The striking thing about these articles is how Tittle they
" have to offer in the way of genuine applications where this sort of technology -
~ transfer has been successful.. - .

IV-H-3. No'éxan1nat1qns have been given on Topic 8.

IV-H-4. Paper subjects for Topic,8.

1. There has been considerable talk in the popu1dr press .about using the

v ¢ - .4
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e o "systems en?1neer1ng' ta]ent of the erospace and defepse industries to
' o . solve social problems. {[Space Aerondutics. 49, 30-1, March, 1968, and
‘ o Aero ace, 5, 2-5, February i§67 B %as anytﬁ?hg good come of this yet? .
A Is tﬁ?ng good 11ke1y td.come of 1t? How soon will we know? -

2. You have been comm1ss1oned to plan qrd bu11d a new maJOr c1ty of 500,000
~+ people in an area of farmland in the mid- wesgern U.S.A. Prepare a (PM ~
diagram for this task. . - :

3. Should city planners use thé'systems approach? Or would this be sub-
optimizing; 1.e. should the approach be used at a regional or national
level? ' -
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V. COPYRIGHT PROCEDUREé -

In"this course we use numerous matertals which are reproducda fro .
journals, books, etc. With the advent of fast 1ithographic’ ‘machines sing
electrostatically copied masters, it is economical and simple to reproducei-
such material for all the students. "~ We prepare a book of readings for the
course by such a 11thograph1c procedure and sell it through the University
Bookstdre. *

In order to do this witﬂout violating the copyright laws, it is necessary
to write to the wQpyright owner for each article to be so reproduced and

obtain permission for such reproduction. Nomally such pemission is granted

at no charge, on the condition that the article be clearly identified as to
source and that credit for copyright be given. On the following page is an-
example of the copyright request form which was used for this course. Most
requests were granted. Delays of several months are common and should be
expected. As an aid to others who may wish.to us this material in their -

courses, a list of mailing addresses is included for sources from whom reprint.
permissions were received.

- As a convenience to potent1a1 users, we have prepared a set of all of
the readings mentioned in this report Copies of this set may be obtafhed by
sending a check for $5.00 to Dean's Office, College of Engineering;, Un1Versity
of Utah Sa]t QL ake City. Utah 84112, _
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DEPARTMENT OF © Adra Cous 801
TeL. 322-60t5

"~ CHEMICAL ENGINEERING ' ) )
3002 Muanint Evorwanning Diso, /' . \ .
. \

A Centlemen:

I hereby request permission to -duplicate the material described
below and distribute it to students for an experimental course to be
M . taught next year at the University of Utah. No more than 500 copies
will be made, and thcse will either be given away free, or sold at g
. cost which ¥s intended to cover only the materials used in making the
. réproductions. All materials so distributed will have the original
place of publication ¢learly marked on them so that the students will

- know where they first appeared.
o~
- '
| >Your prompt g¢onsideration of: this request will be greatly appreciated.
A release form is giver belqw for your convenience.. The duplicate is for
your files. : _ N
. | _
Xours. truly,
Noel de Nevers 3
§ T Associate Professor
“_ - n 4 ; | . } o ‘--- - . B . T
‘I (we) hereby grant permission for the use of the material requested above,
. o Sigﬁed ‘ ~ )
(date) o S ] ] \
| . \ . Publisher'
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Playboy Magazine ’
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VI. STUDENT RESPONSE - S

. As-mentioned previously, this-course has been taught three times as a
regular University class and twice as an Honors course. The Universifyy of
Utah has a student-run course evaluation. program which gives feedbatk1§o the
professors as to the students' view of the courses. The™Student evaluation
is regularly publishgd so that other students may kndw what the previous .

. = .students have thought of the courses which are offered.

Although the intended audience for this course 1s a nan-technical group
“of itudents, approximateTy qne-third of the students taking the course are
scientists and engineers. They are not discouraged from taking the course and -
it does count for them as part of their general education requirement.

In general, the student responses seem to be as follows. First; they.
enjoy the course and recommend it fairly highly to their fellow students
Second, they think that it 1s too much work and too much reading. Third, the
lower classmen among them are disturbed that there are not simple and concrete
answers to the questions asked. They prefer the "swalldw and regurgitate” form
of class in which the professor tells them and then asks them whether they
- remember what he teld them. Some students complain b1tter1y that this, method
*is not used in this)class. On. the other hand, there are numerous comments that: -
the “non regurgitation" 1s one of the most attractive features of the class.

The general education program conducts its own evaluat1on of general
education -classes and uses this evaluation to weed out the least successful ones.
In. terms of over-all rating, this class has consistently ranked higher ‘than B
average among general education classes and has been continued in the program
“for academic year 1970-71. .
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