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I’'m not that kind of a guy

Wally Mummerow is not the kind of a guy who will
settle for less than outstanding grinding results.

Wally’s a grinding mill superintendent, Knows
his business, knows his materials. That’s why he
uses CF&l grinding balls.

in Wally's words: “| have my choice between
s0-s0 grinding materials and high-quality products
that reduce cost and increase cutput. If I'm a hero
it’s because CF&! products are hero materials. It's
that simple.”

if you, like Wally, aren’t satisfied with so-so
results, CF&l's got the stuff of which herces are
made: forged alloy and carbon steel grinding balls

2

with uniformity, consistent texture, high density
and outstanding wear resistance. In any size.

And CF&l grinding rods are of the same stand-
ard; a by-word for grinding mill managers all over
the world.

So if Wally can be a hero, you can too. With
our help. CF&I grinding balls and rods—The Hero
Materials. il ilfllﬂlil‘ I

i
| i :
CFad Steel Corporation. i
A subsidiary of Crane Co. STEEL

Sales offices in key cities. CF-141 S
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Due to the remodeling of Guggen-
h2im Hall, the ALUMNI OFFICES
will be located in the New Gym,
Room 207, for the next several
months. The phone number will
be the sama.

9th Internatienal Symposium, Tech-
niques for Decision Making in
the Mineral Industry, sponsored
by CIM, Mc¢Gill University and
Ecole Polytechnique, Montreal,
Canada, June [5-19,

Convention of Wyo. Mining Assn,,
Jackson Lake Lodge, Jacksen,
Wyo., June 18-20.

AAPG-SEPM Annual Meeting, Cal-
gary, Alberta, Canada, June 22.
24,

CSM  Alumni Luncheon, during
AAPG Annual Meeting, Calgary
Petroleum Club, June 23,

78th  Annual Meeting of ASEE,
Ohio State University, Columbus,
Ohio, June 22-25.

North American Materials Exposi-
tion, sponsored by ASTM, Royal
York Hotel, Toronto, Canada,
June 22-25.

1970 Western Resources Confer-
ence, sponsored by Colorado
School of Mines, C.U., C.S.U.,
and D.U., at Unijversity of Den-
ver, July B-10.

South African Tunnelling Confer-
ence, University of Witwaters-
rand, Johannesburg, July 21-24.

Symposium on Nuclear Power,
United MNations Headqguarters,
New York, N. Y., Aug. 10-14.

2nd lInter-American Conference on
Materials Technology, Mexico
City, Aug. 24-27.

Symposium on Advanced Experi-
mental Techniques in the Me-
chanics of Materials, El Tropi-
cano Hotel, San Antonio, Tex.,
Sept. 9-11.

Wyoming Geological Association
Symposium and Field Trip, Cas-
per, Wyo., Sept, 21-23.

1970 Mining Convention, spon-
sored by Amsrican Mining Con-
gress, Hilton Hotel and Brown
Palace, Denver, Colo., Sept.
27-30,

52nd ASM Materials Engineering
Congress and Exposition, Cleve-
land, Ohio, Qct. 19-22,

SME Fall Maeting and AIME Worild
Lead Zinc Symposium, Kiel Audi-
torium, St. Louis, Mo, OQct.
21-23,
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The front cover of this issue of MINES Magazine is Figure 2 in Fred J.
Hilterman's article (see pages 11 and 12) entitled “Three-Dimensional Seismic
Modeling.”” 1t is the calculafed (top) and observed (botfom) record sections of o
syncline model. The small circles represent the spatial location of both the
energy source ond detector for individual shofs. The coordinate dimensions in
the sketch are directly proportional to each ofher so distance can be approx-
imated by the shotpoint locations.
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Com/oufer -Jdddiéfec[ jnfer,orefafion

O/ urﬁca,/ gfecbﬂica/ Souna[ingd

By Christian M. Crous

HEN a direct electric eurrent is introduced at the

surface of a layered earth, the resulting potential
field is influenced by the electrical properties of the sub-
surface layers present, By increasing the distance between
an observation point and the point where the current is
introduced, it is possible to detect the influence of pro-
gressively deeper layers on the potential field.

1. Verticle Electrical Soundings

A vertical elecirical sounding (V.E.S.) curve is ob-
tained by plotting a variable depending on an observed
potential difference, current and measuring configuration
(the inter-relationship is termed “apparent resistivity”},
versus the elecirode-separation distance r, for increasing
distances r. This plot is usually done on a bi-legarithmic
scale.

On a eurve of this nature, it is possible to distinguish
the effect of the successively deeper layers on specific
parts of the curve. ITn most cases, experienced interpreters
can also make good estimates of the true electrical re-
sistivity and thicknesses of layers present in the subsur-
face,

This process of determining the thickness—and resis-
tivity parameters constitutes the interpretation of a V.E.5.-
curve. In the past, interpretation has been done almost
exclusively by matching observed V.E.S.-curves to curves
caleulated for given true-resistivity and thickness-param-
eiers. Theoretically calculated curves are available in the
form of master-curve albums. These albums contain lim-
ited numbers of eombinations of registivities and thick-
nesses and in particular very few four-layer or more-layer
geo-eleetric models.

Since an ohserved V.E.8.-curve so often does not match
any of the available master-curves, the need for a fast,
inexpensive method of interpretation becomes very ob-
vious,

2. The Stefanesco Function

Stefanesco and others (1930) derived an expression for
the apparent-resistivity/distance relationship for a particu-
lar electrode-configuration (the Schlumberger configura-
tion.}

Pa(r)
o1

[e0]
= r® K{m) m J, (mr) dm (1}

4]
where
Pl (r) = the V.E.S.-cuxve

p, = true resistivity of the surface
layer
K{m) = the Stefanesco function or

"kernel" {8lichter, 1933)

J, = the first order Bessel function
of the first kind

Stefanesco showed that the function K(m) contains all
the information about the geo-electric section, and is fur-
thermore free from any effects of the electrode-configura-
tion used to obtain the V.E.S.-curve. These properties
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CHRISTIAN MAURITZ CROUS graduated in 1962 from the
University of Pretoria, South Africa. He holds a B.Se. degree
in Mathematics, Physics and Geology.

From 1963-1968 he was employed by the S.A, Council for
Scientific and Industrial Research in its Geophysics Section.
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ta return to South Africa to work for the Southern Oil Explora-
tion Corp. of S.A., which has recently started an extensive oil
exploration program.

make the Stefanesco function very attractive for computer
interpretation.

A further consideration is that a very efficient compu-
tational technique for K(m) exists (Sunde, 1949.) Computer
caleulation of K(m) can be done in less than one-tenth
the time of the corresponding V.E.S.-curve,

T, Fig. I the V.E.S.-curve for the geo-electric section
indicated is presented in the usual way, together with the
corresponding K(m)-curve. The latter is presented with
its independent variable, m, increasing to the left. Re-
sistivities indicated are in ohm-meters, thicknesses in me-
ters. From this figure we see that the Stefanesco func-
tion resembles the Schlumberger V.E.S.-curve in shape,
and has exactly the same asymptotes.

Since the Stefanesco function camnoi be measured in
the field, it has to be obtained from the V.E.S.-curve,

By Hankel-transformation of eq. (1), the following rela-
tionship results:

o (r)
] r
K(m) = [_aT_

- l} J, {mr) dr {(2)
1

When the resistivity function is defined over a wide
enough range of r, this expression is adapfable to numeri-
cal intergration techniques, An approach of polynomial
approximation of the integrand proved very satisfactory.
(For a test case, numercially determined values were o
within .08 per cent of the theoretical values.)

3. Computer Inferpretation Procedure,

Computer interpretation is done jn the following se-
guence:

a) Find the field XKf(m) by Hanke] transformation of
the field V.E.S5.-curve,

b} For a first rough “cut” at interpretation, calcu-
late the Ke¢(m), compare with the field curve. A measure
of the difference between the two curves is

N
1
Erms= N iz::l [Kf(mi) -Kc(mi)}

Where N = the number of the points representing
both functions Kf(m) and Ke(m)
(Continued on page 6)
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¢) (i) change ecach of the resistivily and thickness-
parameters in turn by increasing it a small amount.

(ii) Calculate the new K(m) for each change, find the
new error E'rms. For each parameter, define

dE = E’rms — Erms

d) The quantity dE now shows the directicn in which
to change that particular parameter to bring the two
curves closer together.

e) Change all paramecters to define a new “cuf.”
Changes are proportional to the total error Erms, divec-
tion of change indicated by dE’s.

i) Repeat procedure from step (b) on,

g) When the quantity Erms in (b) is small enough, the
set of parameters in use at that stage can be taken as

group). The other curves are the first and second cut, an
intermediate cut, and final cu’ (after 40 interpretations, twe
minutes computing time). The machine-interpretation
parameters are also shown for comparison.

The limited experience so far obtained with this ap-
proach to inferpretation shows that good-quality date are
of the greatest importance, When a poorly determined
field-curve is presented for interpretation, the program
tries to match every infection {due to ‘“‘noise”) bv insert-
ing another layer into the section-model.

Based on his knowledge of the possible geclogie section
the firal judgment of whether the interpretation is accept-
able lies with the interpreter.

the interpretation.

An indication of how good the interpretation is can be
found in the value of Erms, and a quantity

S = 1 z
L-E

rms .
1

L
dE,
1
1

for an L-layer case. This quantity S indicates how

“sensifive’

the curve is to further small changes in parameters,
Experience so far shows that a good interpretation

will have

Erms = .01 to0 .02 or less.

and 5 = .03 to .05 or more,
In Fig. 2, the results of one such an interpretation arc
shown. The ‘“‘field” curve was taken from a master-curve

A Second Piece of Pie, Please

I went on a diet

My wife said “to try it.>
Then she bought a bike,
A house-broken eritter,
To make me look fitter—
A man she could like.

At night I would ride it
But wanted to hide it.

I lost pounds and pounds,
As Id pedal up and around
High in our attic.

My wife was ecstatic,

Then women began me to hound.

The bike is now gone,

atbum, and therefore has known parameters {left-hand

The skimpy meals, too.
I eat and I eat,
And to wifie P'm true.

—Pearl Anoe

HUMPHREY SPEAKER AT ASEE MEETING

A speech by former Viee-President
Hubert H, Humphrey will be a high-
light of the 78th Annual Meeting and
Conferences of the American Society
for Engineering Education, and lead-
ing professional organization in higher
education in engineering, at the Ohio
State University, Columbus, June 22-
25, 1970.

Mr. Humphrey was invited as the
{ifth annual Distinguished Lecturer of
the Society, The Distinguished Lec-
fureship Award, sponsored by the
Dow Chemical Co., is given to an out-
standing leader to speak at the ASEE
Annual Meeting on a subject related
to engineering education.

The former Vice-President, a mem-
ber of the Board of the Encyclopaedia
Britannica, will address the gather-
ing of engineering educators, engi-
neers, industry and government rep-
resentatives, and other imteresfed at-
{endees on Monday afternoon (June
22). No other evenits are scheduled
at that time.

This year the ASEE Annual Meet-
ing and Conferences will feature the
topic of Information Processes for
Engineering Education—the first time
a single subject will be explored in
depth at such a meeting.

Dr. John J. McKetta, executive vice
chaneellor, University of Texas Sys-

&

tem, will be the keynote speaker, pre-
gsenting the engineering educator’s
challenge to the information commu-
nity Tuesday morning at a plenary
session for all conferees.

An educator amd chemical engineer
respected by both students and eol-
leagues, Dr. McKetta won the na-
tional W. K. Lewis Award in 1969 for
his efforts toward engineering educa-
tion excellence, He also finds time {o
he active in the Engineers’ Council
for Professicmal Pevelopment, Engi-
neers Joint Council, and ASEE, He
co-authored a ten-volume reference on
“Advances in Petrorhemicals and Re-
fining,” which has been translated
into nine lamguages.

Other features of the four-day meet-
ing will be tutorials and demonstra-
tions, whieh will show or imply wide
applications of information processes
in engineering classrooms and labora-
tories, Films on aspeets of informa-
tion processes and guidance will be
run continuously throughout the week,
The Educational Research and Meth-
ods Division will present effective
teaching workshops on innovative
teaching methods and devices. Of spe-
cial interest to new faculty members
will be three open houses.

The 26 Divisions and the commit-
tees with inlerest in specific areas of
engineering will hold meetings, work-

shops, and conferences on fopics re-
lated {o information processes and
other current concerns in feaching.
Some interesting topics are the metric
system, ROTC in the colleges, indus-
try’s dsmand for experimental en-
gineers, fluid power, systems dy-
namies, and many others.

The Engineering College Adminis-
trative Council will hold several
deans’ workshops, as well as a gen-
eral session on program costing and
resource allocation. The Engineering
College Research Council will high-
light compuiers in education and com-
puter costing. The Technieal Institute
Adminisirative Council will hold a
workshop on administrative decision
and controi.

Another highlight of the ASEE An-
nual Meefing and Conferences is the
Kight Annual Exhibit of Educational
Resources in Engineering. Exhibitors
are keeping the topic of Information
Processes in mind, and many wil
feature the latest hardware and soft-
ware as well as other teaching aids
of special interest to engineering edu-
cators.

Programs and registration forms
for the 78th Annual Meeting and Con-
ferences are available from the As-
sistant Secretary, ASEE, Suite 400,
One Dupont Cirele, Washington, D. C.
20036.
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g/ﬂed o/ .S)uédur ace geo/ogic &rucfure
jn 8/ectromagnefic jnc[ucfion /Oro.filoecfing

By Richard G. Geyer

NLY for relatively few geologic configurations has the

effect of subsurface geometry on the electromagnetic
field been studied. Specifically, only cases of horizontally
or vertically divided regions of contracting electrical con-
ductivities (i.e., flat-lying geological horizons or vertical
faults) have been solved quite generally mathematically.
Recently, Obukhov (1962, 1965, 1968), Dmitriev (1965, 1969),
and Feinberg (1961) have outlined mathematieal ap-
proaches for studying the effect of various types of ir-
regularities in the surface of an insulating basement on
the magnetotelluric field chserved at the earth’s surface,
Mann (1964) outlines an approach for a basement surface
which is sinusoidal in shape. :

The study of the effect of an irregular subsurface hori-
zon should yield insight into the effect of terrain en elec-
tromagnetic field data. It may also be of use in searching
for subsurface anticlinal structures and stratigraphic traps
in petroleum exploration (or dike-like feafures in mineral
exploration), and for given resistivity contrasts, such a
study may help in the determination of the geometry of
the buried structure.

In this study, the earth is modeled by two conduclive
layers which are joined at a nonplanar interface (see Fig-
ure 1). In order to evaluate the electric and magnetic
field, a set of integral equations is formulafed for a rather
general shape of the interface. A solution is then found
by using a perturbation technique, and the particular
cases of the effects of an anticlinal ridge and a synclinal
trough on the electromagnetic field and measured appar-
ent resistivity are considered.

Numerical evaluation of the electromagnetic field at
the earth’s surface is portrayed for various geometries
of the subsurface geologic strucfure, various resistivity
contrasts between the two layers, and various depths to
the interface between the first and second layer. An ex-
ample of the normalized horizontal electric field anomaly

X
Y
‘ 0‘1)#:9
h1
1 v
v 3
v v v v v v v
0’2,“,5 v v z:h1+ﬂf(y) v
v 4 v v v NG Vv v
v v i Y v
f
F-
NONPLANAR REGION OF
CONTRASTING CONDUCTIVITY
FIGURE 1
(UI is the electrical conductivity of the first layer, @ 3 is the

electrical conductivity of the second layer, ja is the magnetic
permeability, and £ is the dielectric constant.
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(normalized by what the horizontal electric field would
be if no subsurface structure were present) over a buried
triangular-shaped ridge is illustrated in Figure 2,

When the ratio of the wavelength of the electromag-
netic field to the width of the resistant ridge is much
greater than unity, the horizental electric field increases
over that ridge. On the other hand, when the wavelength
of the electromagnetic field is less than the width of a
resistant antielinal ridge, the horizontal electric field de-
creases over the ridge. If the resistivity contrast, electric
field anomaly, and firstlayer thickness are known, the
depth to the crest of an anticlinal ridge may also be ascer-
tained. In summary, with the aid of electric field master
curves, numerous inferences can be made with regard to
resistivity contrasts, the geometry of the subsurface geo-
logic structure, and the depth of burial of the structure.

Although this research has concentrated on subsurface
geologic structure, the same approach might be used for
mapping surface terrain with electromagnetie inductive
methods, Moreover, the same procedure may be applied
to the problem of a multi-layered earth with arbitrary
interfaces between all layers. Root zones of batholithic
intrusions may be medeled, and the nature of the mantle.
crust boundary may be ascertained. In conclusion, many

_—
h1 X
y
R L
h1
ra
L
A v rd A
A GE'NM}G = 7 M 4
FIGURE 2

(Normalized electric field anomaly over buried trisngular-shaped ridge
when the real radian wavelength ls 100 times the first-layer thickness.)
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structural-stratigraphic relationships may be delineated
by examination of the electromagnetic field response at
the earth's surface,
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As It Looks to We

COOL RHETORIC
IN his recent press conference President Nixon suggested that
when the conditions are out of hand, the rhetoric should be
cool, In the past | may have bruised some feelings with my
statements, but now I will give the emotions a chance to cool.
This does not mean that my position has changed or that |
feel that 1 am wrong. It is a fact that | do not understand the
present generation of college students as exemplified by those
who are willing to rict, destroy property, and burn buildings,

MINES

We have been fortunate here at MINES in that there has
been no disturbances and although one was threatened during
the Federal Inspection held on Monday nothing came of it. The
Annual Federal Inspection of the ROTC went off without inci-
dent although the field was closed to the general public due
to the threat of demonstrators arriving from near-by schools. [t
is only fair to say that the situation at Mines has been han-
died wisely for we have had some agitators on the campus but
not in the number that are found on other campuses.

Perhaps the best statement of these facts are contained in
the editorial from the May 4 issue of the Jefferson Sentinel,
a weekly paper published in Lakewood and reporting the news
of Jetferson County.

OREDIGGERS STICK TO STUDIES

The headlines were made at the University of Colorado and
the University of Denver.

DU ordered quick and efficient steps to rid its campus of
unruly demonstrators. CU officials knuckled under the demands
of the militant minority.

Thus, it was hardly noticed that here in Jefferson County,
at the Colorade School of Mines, it was business as usual
without a whisper of dissent. Students there even ignored a
planned protest at an ROTC review Monday. Although some
agitators came in from other schools, the Miners paid no at-
tention.

The Orediggers like to raise a litHe hell now and then, but
it is never forgotten that the students are there for only one
thing—to get an education.

We believe the Mines students, faculty and administration
are to be commended.

THE OREDIGGER PROBLEM

There has been a change in compeosition and atfitude of
the Oredigger since Jack Yench resigned as editer. | am quite
sure that this has been evident to those Alumni who sub-
sctibed to the Oredigger during the recent drive for subscrip-
tions. The paper is not as exciting as it was before, but cer-
tainly # is doing a better job of recording local news in Golden
rather than headlining the problems of other campuses,
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STUDIES

One of the problems at Mines which prevents wholehearted
participation in demonstrations is the work-load imposed by the
requirements for completion of a semester of work. In an en-
gineering school, each course is a step to the one which follows,
and tharefore if you fail a freshman or sophomore course, you
can only expect to be in parficular difficulty as you advance
to your junior and senior year, How much this work-load has
contributed to the quietness of the campus is net clear but it
cortainly has been a factor. Another factor may well have
been that the high school graduate whe is dedicated 4o en-
gineering is serious about his life's work and therefore accepts
his four years in engineering schooling as a prelude to the life-
time of service and satisfaction.

POLITICAL ACTIVITY AND STUDENT VISITS

This is an activity of which | approve wholeheartedly, pro-
vided it is carried out in a manner that will accomplish its
purpose. Political activities should be an individual commit-
ment and should net involve the university or institution as such.
To ask the institution to commit itself to a particular polifi-
cal philosophy is not correet, for no single philosophy will rep-
resent the political befiefs of the thousands of students who
attend that particular institution.

Yisits by students to individual homes is in order, but again
this must be done in a manner which will enhance the prestige
of the student and not merely infuriate the homeowner. Be-
lieve me, the destruction of buildings on campuses has hit the
homeowner where it hurts, i.e. the pockethook, but he may
still grant an interview with the student who knocks at his front
door, However this should be a dialogue, repeat dialogue, and
not a tirade directed at the beliefs of the homeowner with
whom the student may find little basis for a coemfortable dis-
cussion. Over the past several years, the practice has been to
disagree loudly and vociferously with anyone who did not ac-
cept, in his prepared speech, the format that was desired by the
students. As a result, there has not been the dialogue that all
are interested in holding.

In spite of these thoughts, 1 think it is a wonderful idea and
| can only hope that the students follow it up afer careful
preparation and this is to include a willingness to accept the
"square" beliefs of these with whom they are trying o com-
municate.

OF DRUGS AND SUCH

Joseph Stalin in 1940 stated, "By making readily available
drugs of various kinds, by giving alcohol to the teenager, by
praising his wildness, by strangling him with sex literature and
advertising . . . psychopolitical preparafion can create the
necessary attitude of chaos, idleness, worthlessness.”—Quoted
from U, S, Representative Ed Foreman, New Mexico, Newsletter,
March, 1970,

—W. W, Fertig
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By Glynn Cress

N 1958, L. J. van der Pauw of Phillips Research Lab-

oratories, Endoven, The Netherlands, published a re-
search report Vol, 13, The publication describes a method
of determining the resisitivily of semiconductor dises of
otherwise arbitrary shape,

The method has been used on core samples from wells
drilled in several geothermal areas of the Taupo volcanic
region of New Zealand. Resistivities ranging from 6 ohm-
meters on a clay sample to 243 ohm-meters on a tight
greenstone sample were determined. Random samples, on
whieh a resistivity determination had already been made,
were refurned to the group which had not had a resistivity
measurement. These repeated determinations of resistivity
were used to infer reliability information. Many samples
were measured as many as four times, with the resistiv-
Hy ranging from 7% fo 30% from the lowest fo highest
value. For all cases, when the highest value exceeded the
lowest value by more than 15%, the sample observed to
be macroscopically anisotropie.

The method requires one measurement of distanece—
the disc thickness — and two voltage and two current
measurements.
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A development of the mathematics upon which the
method is based will help explain the limitations and
assumptions of the method,

Begin as in Figure 1 with the plane uniform half plane,
Place the boundary of the half plane 4 electrodes. Through
2 adjacent electrodes—call them A and B—force a cur-
rent I to flow, Use the other two—M and N—as potential
electrodes. The potential at M due fo the current source
at B is —plI * Ln(BM) were p is resistivity, d is sample

wd




thickness, Ln is the natural log, 1 is source current, BM
is the distance from B to M. The potential at N due to the
source is —pl * Ln(BN). Subtract these {wo expressions

d

!

to g.ve the potential difference between M and N:
V ={(—pl/xd)Ln(BM/BN).

A repetition of the procedure for source A yields:
V,= (—pl/7d)Ln(AN/AM). Add these two expressions to

get the total potential difference befiween M and N due
to both sources, recalling that the current at A is the
negative of that at B: VB+VA:{—pI/wd}Ln(BM/BN)
(AN/AM). Now solve for the log term and take the anti-
log: EXP{—xdR./p)=(BM/BN) (AN/AM), where R=
(VB+VA)/I-

If one now permutes the electrodes one place and
repeats the process, the expression EXP{—zndR./p)=
(MN/BN) (AB/AM) is obtained, where R. is the potential
difference between the new potential electrodes divided
by the eurrent through the new current electrodes. Now
add these last two express'ons to give: EXP(—xdRip) +
EXP(-—ndR:/p) = (BM/BN)(AN/AM) -+ (MN/BN)(AB/
AM}. The expression on the right side of the equal sign
adds to 1. This last expression is a two-dimensional Ohm's
Law,

The process of conformal mapping in complex variables
allows geometric shapes in one compiex plane to be
mapped into another shape in another complex plane.
Ohm’s Law has been derived for an indefinlte half plane.
The Swartz-Christhoffel transformation can be used to
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map an iofinite half plane into a closed polygon. An
arbitrary closed figure can be approximated as closely
as one desires by increasing the number of sides. For-
tunately the transformation need noi{ bhe carried out.
One needs only to show that the t{ransformation exists
and that resistivity is invariant under the transformation.
The transform is known to exist and the invariance is
shown to hold by contour integration in the fwo planes,
Intuitively, resist:vity should be a property of the ma-
terial, and not depend on the geometry of the sample.

Now we can use the form of Ohm’s Law derived on
the half plane, to determine the resistivity of our plane
sample. Unfortunately, the equation EXP(—zdR./p) +
EXP (—#dRs/p) =1 cannot be solved for p. Van der Pauw
suggests curve matching; however, if accuracies of =1
ohm-meter are sufficient, this expression is usually suffi-
cienf: p=1/[2Ln(.5)]1(dR:+dR.). If this is not accurate
enough, an iteration program can easily be written which
can be expecfed to determine the resistivity of 100
samples to =.01 ohm-meters in about 30 seconds on a
digital eomputer.

The mathematical model tells us that the sample must
be thin (the thickness should be no more than about 1/5
the diameter) and macroscopically homogeneous.

The method is easy, reliable, fast and inexpensive.
The electrodes can be altached to the sample with a
rubber band and a paper clip. The permutation is accom-
plished by manually switch'ng the elecirode wires be.
tween current source and voltmeter.
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FiG. |. Model. The numbers refer to

Spark gap.

Half-inch condenser microphone (reference).
Horizontally movable platform
Model of geologic structure.
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Eighth-inch condenser microphone (detector),

Platform cable.

Meter stick.

Horizontal reference point.
Platform crank.
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INTRODUCTION

HE seismic reflection technigque is a useful geophysi-

cal tool for outlining subsurface geologic structures.
The structures are determined by observing the time i
takes for energy from a near-surface source to travel {o a
geologic discontinuity and return to a detector on the sur-
face. In an effort to gain additional stratigraphic infor-
mation, such as porosity, it is necessary te study not only
the traveltimes to the discontinuing, but also the shape of
the returning energy. However, if the boundary is non-
planar, the effect of geometric curvature should be faken
into consideration when analyzing the change in pulse
shape,

In the present study, a small-scale experiment was de-
signed which emphasized the reflected and diffracted
events from an irregular boundary. In addition, a com-
pufer modeling technique for simulafing the experimental
model was developed, The time-section data generated
with the computer were compared fo the experimental
time sections in order to verily the mathematical modeling
technique. The mathematical model was a far-field ap-
proximation of a numerical technique suggested by Mitz-
ner (1967).

EXPERIMENTAL MCDEL

The first phase, the collection of the experimental data,
was conducted using the coffin-like structure shewn in
Figare 1. The equipment was designed to satisfy the mod-
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el-prototype (earth) ratios of 1 inch is equivalent to 1000
feet and 1 microsecond is equivalent to 1 millisecond.

An elecfric spark and an eighth-inch condenser micro-
phone simulated the seismic energy souree and detector
array. The eighth-inch microphone corresponds to a 125-
foot detector pattern.

There are two viewing windows in the front of the en-
closure. The right-hand window containg a glass panel
which reduces air turbulence when data are being col-
lecied. Through the leff-hand window, the geologic models,
such as Number 5, are placed on the movable platform.
The geologic models: were constructed out of wood or
heavy paper. After placing the models on the platform,
the microphone and source were vertically adjusted to
simulate the desired depth to the geologic structure, The
positions of the microphone and source were fixed and
successive shotpoint loeations were obtained by transla-
fion of the movable platform.

As the geologic models were incrementally passed be-
neath the source and detector, a single {race for each shot-
point was recorded by an oscilloscope camera. The fraces
were then manually digitized and plotted as a fime record
section, These record sections constitufed the experimen-
tal portion of the study.

TYPICAL RECORD SECTIONS

In the isometric sketch on Front Cover, Figure 2, the

small circles represent the spatial location of both the en-
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FIG, 3. Raypath geometry and trace analysis for shotpoint
I5 of syncline model.

ergy source and detector for individual shots. For example,
when the source and deiector were located at position 15,
the time function shown as trace 15 in thz experimental
record section was observed.

The coordinate dimensions in the skefch are directly
proportional to each other so distance can he approxi
mated by the shotpoint locaticns, which are 400 feet apart
in the earth prototype. Absolute traveltime is obtained by
adding the T, time shift fo the section time scale (both
{imes are in milliseconds for the prototype).

There are three major events in the record sections.
With the aid of Figure 3, the events in Figure 2 are more
easily identified. The flat event in the upper left-hand eor-
ner of the record section whieh continues downward to-
ward the right is a reflection from the left flank of the
syncline. The second event starfing in the upper right-
hand side is similar to the first event, except it is a re-
flection from the right flank of the model, Finally, the
third event, which is symmetric and convex upward, is a
diffraction from the hottom of the syncline,
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As shown in Figure 3, the diffraction from the bollom
of the syncline is approximately 90° out of phase with re-
spect to the reflected pulse from the side of the flank. This
single example of the phase change due to eoncave curva-
ture illustrates the ecare that must be exercised when
outlining certain poriions of geologic structures.

CONCLUSIONS

The agreement between the mathematical and experi-
mantal model sections demcenstrates that the mathemati-
cal modeling technique can aceurately profile a three-
dimensional model. The mathema'ical technique is espe-
cially suitable for subsequent in‘erpre‘ation s'nce the
boundary segmen’s can be analyzed indiv dually and the
effect of curvature can be taken into consideration.

It is realized that neither the mathematical nor the ex-
perimental model is an exact representation of the earth
prototype, but the insighi gained from the reflection-dif-
fraction complexes of the model sections is exiremely use-
ful in identifying events which would otherwise be consid-
ered unwanted noise,
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By Robert Bernard Furgerson

HERE are considerable difficulties in using the com-
mon eleeirical sounding and profiling {echniques are
structural investigations, The sounding techniques are
eliminated early from censideration because their use is
primarily in determining horizonta] layering. The profil-
ing techniques usually work well for surveys with small
areas, shallow probing depths, and two-dimensional struc-
tures, but efficiency breaks down when the investigalion
covers large areas, involves large probing depths, and
contains structures which may be equant rather than two-
dimengional, A final problem, especially difficult in the
southwestern United States, is high grounding resisfance,
In an attempt to overcome these problems, a method
termed a controlled-source telluric eurrent techunique was
proposed. The technigue is essentially an equipotential
mapping technique much like the telluric and magnetotel-
larie current techniques it was named after. Like these
fechniques, it is used to obtain information in one or more
quadrants rather than along profiles. The electrode array
consisis of a stationary current dipole of large dimension
(say 1 to 4 km) and a potential dipole of small dimension
(say 100 to 500 m). Current in the frequency range of
0,015 to 0.065 Hz is driven through the currenf eleectrodes.
At first this array may appear to be merely an azimu-
thal dipole-dipole array. However, for the current and po-
tential electrode separations to approximate {rue dipoles,
the separation between them should be at least five times
the larger of the two. Experience, however, shows that for
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large current electrode separations, practical current mo-
ments of 20,000 to 200,000 amp—m give reliable field
strengths for distances up to five or at the most ten times
the current electrode separation, Thus most of the stations
are taken for array geometries where the array is more
properly termed a quadrapole array or a pole-bipole array.

At each recording station measurements are made in
two mutually perpendicular directions so that the magni-
tude and direction of the total electric field can be cal-
culated. Ideally these direetions are parallel and perpen-
dicular to the current source, since the map for apparent
resistivity in the direction parallel to the source is used
in interpretation. There are two other components which
may be useful in interpretation and may be measured in
a complete survey. The first is the radial component for
which the potential electrades are oriented along the line
connecting the centers of the current dipole and potential
dipole. The second is the maximal component for which
the potential electrodes are oriented in the direction of the
maximum electric field observed for a homogeneous earth.

These electric field components are converted to values
of apparent resistivity and then contoured. Although the
various apparent resistivity maps may in many cases be
self-explanatory, the best way to interpret the maps is to
study the technique applied fo various simple structures.
The first strueture studied was the case of two horizontal
lavers. The apparent resistivity map derived from the
total eleetric field vectors has contours which are quite
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smooth and voughly elliptical. As may be expected, pro-
files taken along the principal axis are familiar, The pro-
file along the axis paralel to the source is identical to a
polar dipole array, The profile along the axis perpendicu-
lar {o the source is identical to an equatorial dipole array.
As the reflection coefficient decreases from a large posi-
tive value, passes through zero, and approaches a large
negative value, the gradient of the confours at a specific
distance from the source decreases from a positive value,
goes through zero, and then increases in negative values.
For a constant reflection coefficient, the gradient of the
contours decreases as the first layer thickness inereases.

Figure 1 shows the parallel field apparent resistivity
normalized by the first layer resistivity for the case where
the first layer thickness equals the source length and the
reflectionn coefficient equals 0.8. The profile along the
principal axes are identical to those for the total fietd
apparent tesistivity, but with this the similarity ends.
These maps are extremely more complex than those for
the total field; discontinuities, zeros, and negatives are
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present, whereas the total field maps are quite smooth
and all positive. The region of large positive values and
the region of negative values bounded by the zero contour
have a very interesting relationship. For thicknesses
greater than one-half the source length, these regions
start at a distance for the center of the source approxi-
mately equal to the first layer thickness, The region of
large positive values and the region of negatives shrink
to zero as the reflection coefficient goes to zerc and ex-
change locations when the reflection coefficient changes
sign, Thus, by observing the geometry of the discontinuity,
the region of large positive values, and the region of nega-
tives, the interpreter can determine the sign of the reflec-
tion coefficient and the approximate firgt layer thickness.

Figure 2 shows an example of an actual field survey
made in the Darwin Hills, Inyo County, California, The
map is of the paralle] field apparent resistivity and is
contoured in ohm—m, When this and the total field appar-
ent resistivity map of the area are studied, they suggest
the main structure is a semi-infinite plate. This corres-
ponds quite well to the plate of Paleczoic limestones lo-
cated northeast of the source with its vertical confact
nearly perpendicular to the current source and about 134
miles from the center of the current source. The resistiv-
ity of the highly fractured limestone is about 256 chm—m
and the resistivity of the granodiorite batholith surrcund-
ing the limestone plate is about 500 chm—m. The distance
to the region of negatives and large positive region indi-
cate the limestone plate is about 1% miles thick, The
large high {rending north-south and merging with the high
associated with the discontinuity is probably the resistive
core of a small granodiorite stock which outcrops about
two miles to the northwest of the center of the high, The
probability that the stock dips steeply to the southeast is
thus indicated.

This field example points out many of the advantages
of the t{echnique. Since the current electredes remain
stationary, only a few good contact areas need be found,
Problems with rugged terrain are minimized because
only the {wo potential electrodes and the relatively short
wire connecting them need be moved. A.large area can
be easily covered (over 25 square miles in the above ex-
ample}, Finally because the current elecirodes are sta-
tionary, inhomogeneities in resistivity near them tend to
effect measurements at different potential locations in a
fairly constant manner,
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RESIDENT Orlo E. Childs of the

Colorado School of Mines, who
resigned at the end of the academiec
vear in June, has been named Vice
President for Research at Texas Tech
University.

The appointment, to begin July 15,
was announced by Dr. Grover E.
Muwrray, president of Texas Tech in
Lubbock, Texas.

Dr. Childs will coordinate all re-
search activities and functions for
both Texas Tech University and
Texas Tech University Scehool of Medi-
cine. The West Texas university,
which includes nine schools and col-
leges and 20,000 students, is conduet-
ing extensive research programs,
Childs will direct and expand these
activities, inecluding securing addi-
tional financial support from gov-
ernment, industry, foundations, and
private donors.

Dr. Childs will remain at Colorado
Mines until June 10, at which time
he will go on vacation. On June 20
he will be made an honorary mem-
ber of the American Association of
Petroleum Geologists at that group’s
annual meeting in Calgary, Canada,
He served as presidenf of the AAPG
in 1963.

Childs, president of the Colorado
School of Mines since 1963, announced
his resignation, effective at the end
of the school year, at a faculty meet-
ing on Feb. 18. He told faculty mem-
bers he had made his deeision in
the fall of 1969, and both he and
the Board of Trustees agreed to de-
lay announcing the decision so that
there would not be a “lame duck’ ad-
ministraticn through the entire school
year.

At that occasion, he said it is an op-
portune time for Mines to have new
leadership. “An emerging national
minerals policy is putfing increased
emphasis on education in mineral re-
sources,” he said. “There are new

Dr. Childs

reactions to the environment in which
we live which feed the vitality of
the institution and call for a new
president to meet the challenges of
the future.”

During his presidency, the Colorado
School of Mines has experienced in-
creases in enrollment, expansion of
the graduate school, realighment of
the degree program to oifer bache-
lor’s, master’s, and doetoral degrees
in the nine degree-granting depart-
ments, increase in faculty, and de-
velopment of a continuing edueation
program.

Expansion of the physical plant has
included the $3 million Ceecil H, and
Ida Green Graduate and Professional
Center now being huili. More than
$2.4 million to fund the structure was
secured from industry, foundations,
and private individuals. State funds
provided the balance,

Born in Loa, Utah, Mar. 28, 1914, he
attended Weber State College, Ogden,

Utah, from 1931 to 1933, and then the
University of Utah, where he re-
ceived his bachelor’s degree in 1935
and his master of science degree in
1937. He gained his doctorate in
geology at the University of Michi-
gan in 1945,

Before coming lo Colorade Mines,
Dr. Childs spent 13 years as explora-
tion project director for the Phillips
Petrolaum Co. in Denver, Prior to
that, he was an assistant professor
at the University of Wyoming, and
had taught at Colgate Universify and
other schools. At the time he was
named the 11th president of Mines,
he was in charge of the U, 8, Geo-
logical Survey’s oceanography pro-
gram, based in Menlo Park, Calif.

In addition to the American Asso-
ciation of Petrolem Geologists, Childs
is a member of the Advisory Council
of the Public Land Law Review Com-
mission, past chairman of the West-
ern Region White House Fellows Pro-
gram, member of the Colorade Ful-
bright Scholarship Commitiee, a fel-
low in the Geological Society of
America, charter member of the
American TInstitute of Professional
Geologists, and member of the Amer-
ican Institute of Mining, Metallurgi-
eal, and Petroleum Engineers
(AIME). He was chairman of the
AIME Celorado Section in 1968,

Dr. Childs and his wife, the former
Elizabeth Swisher, have three chil-
dren, sons Bradley and Barry, and
daughter Elizabeth, Bradley is work-
ing part-time at the Minneapolis First
National Bank and will attend the
Stanford University Graduate School
of Business Administration in the Fall,
Barry, who is completing his junior
yvear at Wittenberg University, is
presently at the University of Exeter,
England on a Wittenberg study pro-
gram. Elizabeth is completing her
sophomore year at Golden High
School.
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How Can We Do a

effer Oé

O/ Wanaging fAe gnuilf'onmenf 7

By Gordon J. F. MacDonald

NVIRONMENT has hecome one of the key words

of our time, After generations of carelessness
and indifference, we are beginning to appreciate how
closely the quality of our lives is linked to the condifion of
the world around us, Concern about the environment
permeates almost all sectors of society. It is a concern
shared by those with greatly differing political views.
President Nixon has given environmental programs a
high priority. During early 1970, he described his pro-
posed program as “the most comprehensive and costly
program in this field ever in the nation’s history.” Sen-
ator Muskie has long seen environment as a key politieal
issue and eontinues fo introduce major legislation protect-
ing and enhancing environmental gualities. There is sim-
ilar interest at the State levels. For example, in Califor-
nia Governor Reagan in his 1970 State of the State mes-
sage devoled a major portion to environmental guestions.
The environmental issue is so important and all the politi-
cal parties are so aware of the public’s interest that what
we are now seeing develop is a political contest over who
is most concerned about the environment and who can
come up with the best programs to maintain or to improve
its qualities. In the past, environmental control has been
either neglected or treated as a minor political issue, but
in the eoming years, it is likely to be one of the two or
three most significant campaign topics. There are, of
course, some who ask why should we concern ourselves
immediately with the environment when the crises of the
wary, civil violence, inflation, and social unrest are so im-
minent. In part, the answer is that ceriain changes in the
environment are irreversible. Unless actfions are taken
now, major environmental resources cou’d be altered in
such a way that they could never be restored, But there
is also another answer and that answer is that the degra-
dation of the environment inflames social and economie
problems, The feelings of alienation and discouragement
which we find so prevalent today are not independent of
the preblems of suffocating smog, agitating noise, urban
sprawl, endless concrefe, and the heat of the cities, Be-
cause of these barely perceived yet important connections,
environmental problems are more than imporfant. They
are fundamental.

Together with all the rhetoric, a number of preliminary
but important steps have been taken both in the executive
and in the legislative branches of the government which
attempt to translate public concern into public action., In
his 1970 Environmental Message President Nixon outlined
a program designed to deal in a positive way with some
of fhe major problems of air and water pollution. On the
Congressional side, a bill sponsored by Senator Henry
Jackson established a Council on Environmental Quality
and the President signed this hill on the first day of 1970,
This Council has the responsibility for developing, for
the President, over-all policies in dealing with environ-
mental matters., In addition, the Nationa]l Environmental
Qualify Act of 1970 provides a broad statement of how the
federal government should view environmental questions,
According fo this Act, each federal project or program
would be examined for its effect on the environment, The

1&-

evaluation of the environmental impaect of individual pro-
grams would then guide decisions as to whether the pro-
gram should be supported, This Act is sure to be only
the first of a number of pieces of legislation which Con-
gress will pass and which will influence, in major ways,
the environmental health of the nation.

Unity of the Envirenment

If one examines the actions taken in the environmental
field rather than the diseussions held, it is clear—for the
most parf{ — that these are merely holding skirmishes
against the forces of pollution and exploitation. Each
problem has been treated in an ad hec way and the strong
interactions between various parts of the problem are
neglected. Even before the days of Teddy Roosevelt, dedi-
cated conservation groups fought for the preservation of
public lands and for the establishment of national parks.
Since then, these same groups have fought for the red-
woods, for the preservation of the Everglades, against the
location of power plants, and against offshore oil drilling.
In a sense, the conservation groups provided the front
line attempting fo hold back petential ravages of techno-
logical progress. Such ad hoe actions preserved important
elements of our environment in the days when there was
much land and few people. However, such responses are
ne longer adequate now that there are many people and
not so much land. Freeways, smog, urban sprawl, and
the lack of open spaces are not independent nor can they
be dealt with without understanding the interactions of the
various parts of the environment and of these parts with
saciety,

The isolated action-reaction response {o environmental
crises is symptomatic of the fundamental problem which
we face. We have not used existing institutions nor have
we developed new ones to organize our knowledge about
the environment and to translate what we know into policy
and action, The environment, with its infricate interde-
pendencies, cuts across established institutions and disci-
plines and raises sensitive questions of value. If we are
to manage the environment more effectively, we need to
face the key questions of how to obtain an organized knowl-
edge of the environment and how fo use that knowledge.
Categorization of Envivonmental Problems

Before proceeding to discuss what I believe to be a
useful approach to certain of these institutional guestions,
I would like to categorize four different kinds of environ-
mental problems., The categories are not sharp since one
kind of environmental problem often blends into another
kind just because of the unity of the environment itself.
However, in considering possible management methods, it
is well to have in mind the various mere important prob-
lem areas:

1) Many environmental problems result from improper
land use or {rom inadeguate consideration of the potential
value of the land which is to be altered. For example,
the proposed jetport just west of Miami and north of the
Everglades, together with the associated transportation
corridors, presents a major danger to a unigue ecological
preserve. Planning for the jetport took into account such
variables as density of population, regional transportation
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needs, and a hest of other variables related to transporia-
tion, but gave little or inadequate consideration to the
dangers to the Everglades National Park. Another kind
of unwise land use results when unlimited access fo a
wilderness area reduces its recreational and wilderness
value., Unhappily, the National Park Service by permit-
ting continuwous flows of automobiles info Yosemite Na-
tional Park has changed what used fo be one of nature’s
great wilderness sreas into an unpleasant place fo visit.
Of course, it is not only the wilderness which is affected
by the unwise use of land. One needs only to examine the
great urban sprawl which is now Los Angeles and its dis-
astrous esthetic consequences to note the importance of
proper urban planning, And it is not only esthetfic values
which are damaged by such unchecked developments.
Lives and property are endangered through resl estate
developments placed in flood plains and along unstable
slopes.

2) The second category of environmental problems
arises from improper appreciation and use of natural re-
sources. A classic example is the federal government’s
decision to permit drilling for oil in the Santa Barbara
channel, In this case, values associated with the develop-
ment of the oil resources received appropriate considera-
tion. But those esthetic and recreational values of great
importance, not only to the residents of Santa Barbara but
to visitors as well, were ignored to a very substantial
degree. There are many other examples of what happens
when the consequences of how we use our nafural re-
sources are not thoroughly identified. For example, dams
along the Pacific Coast providing flood control and
power are also limiting the amount of sand reaching the
beaches of Southern California. Indeed, if present prac-
tices are not altered, in twenty or thirty vears the ninety
or so miles of usable public beach along the Pacific shore-
line will decrease by more than one-half and with this
decrease—together with the expected increase in popula-
{ion—the one-fourth inch of beach frontage now preserved
for each resident of the Pacific States will be reduced to
less than one-twentisth of an inch.

3) Historically, man has assumed that the land, water,
and air around him would absorb his waste products in
unlimited quantity. The ocean, the atmosphere, and even
the solid earth were viewed as receptacles of essentially
infinite capacity, We now recognize that on Iocal, regional,
and even worldwide scales we may have exceeded na-
ture’s capacity to dilute the effluence of our technology.
The citizens of Los Angeles have long been aware of the
effeet of aufomobiles on the purity of air. But what is
becoming clear to almost everyone is that what was once
a loeal problem is now becoming a regional problem as
the noxious products produced in the Los Angeles basin
are spread over much of Southern California. Further-
more, the problem which was unique to Los Angeles in
the 1940’s is now common to the major cities in both the
United States and abroad. What is perhaps not so widely
recognized is that cities similar o Los Angeles may be
changing the weather on a planetary seale. The effect of
carbon dioxide and of particle pollutants on climate is not
vet understood but there is increasing evidence that the
observed worldwide decrease in iemperature over the
past two decades may in part be due to the small bits of
matter spewed into the atmosphere by automobiles and
indusfry, and which reflect a portion of the sun’s warming
rays back out into space.

4) The three categories of envirgnmental change which
I have discussed are well recognized as problems of uf-
most significance, However, there is another kind of en-
vironmental effect of man which may not be so widely
appreciated and which could have disastrous conse-
quences, Many of the forces which shape our planet are
delicately balanced. The flow of heat from the deep in-
terior of the earth out into space stretches and strains the
earth’s outer crust. These strains are balanced by the
strength of the recks which make up the erust. Ocea-
sionally, these forces come out of balance and an earth-
quake results. What man does may affect this delicate
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R. GORDON J. F. MacDONALD has risen to naticnal
prominence by his appointmeni o the President's Council

on Environmental Quality. This council will head the President's
anti-pollution drive, Dr, MacDonaild brings to his new assignment
an impressive list of credentiais, including extensive work in
the study of the upper atmosphere and weather modification.

Dr. MacDonald began his career with an exceptional record
at Harvard. He received his A.B. summa cum laude, his A.M.
and Ph.D. Degrees, and he served as a Junior Fellow from 1952
to 1954, Ahter leaving Harvard, he taught at M.L.T. and did
research at Carnegie . Institute's Geophysical Laboratory. In
1958 he went to U.C.L.A, as a Professor of Geophysics, where
ke became Director of the Atmospheric Research Laboratory,
Associate Director of the Institute of Geophysics and Planetary
Physics, and Chairman of the new Department of Planetary and
Space Science.

President Nixon's appointment is not the first of Dr, Mac-
Donald's government work. He was a member of the President's
Science Advisory Committee from 1965 1o 19469,

Dr. MacDonald is a member of the National Academy of
Sciences, the American Philosophical Society, the American
Academy of Arts and Sciences, an Asscciate of the Royal
Astronomical Society, and thirfeen professional and scientific
societies, In addition, he is the author of over 100 articles on
scientific subjects and is invelved in editing seven scientific
journals.

Dr. MacDonald is currently Vice-Chanceflor for Research
and Graduate Affairs at the University of California, Santa
Barbara, where he came in 1968 after serving as Executive Yice
President of the Institute for Defense Analyses.

balance of forces, For example, in India a dam was built
near the village of Koyna. As the dam was filling, an
earthquake was triggered which killed 200 people in a
neighboring village, This was an area in which no earfh-
quake had been observed during previous decades. The
added weight of the water on the crust changed the bal-
ance of forces that had existed at least for several de-
cades, Dam building is not the only way you can sfress
the crust. Slow withdrawal of ground water throughout
the entire Southwest has alse changed the forces acting
upon the erust; and we do not understand what effect this
withdrawal of water will have on the balance of forces,
particularly in the earthquake-prone region of Southern
California. I have used the forces in the earth’s erust and
the possible friggering of a desfructive earthquake as an
example of nature’s bhalance of forces. There are many
others, Perhaps the most important of these are in the
atmosphere. Man is also changing the nature of forces
in the atmosphere through deforestation, urban coustrue-
tion, and the placing of oil on the ocean waters, We do
not yet know the long-term consequences of these activ-
ities or whether these activities can indeed lead fo disas-
trous and sudden release of the great energies stored
within the atmosphere.

Measurement and Managemeni of the Environment

In all of these various categories of environmental
problems, I see that the key issue is how can we manage
the environment in such a way as to preserve and enhance
its values and, at the same time, meef the ends of a tech-
nologically based society which, at least for the coming
decades, will be having an increasing population, This
is an easy statement to make but a difficult one to imple-
ment, The difficulties arise in part because of the un-
certainty in what is actually meant by the envirenment
and what are ifs values. Indeed, one of the great needs
for research is an attempt to understand the scocial psy-
chology of the environment. How do people view the en-
vironment? How do the differences in personality, in
social stafus, in cultures give rise to different sorts of
responses to the same set of conditions? Among varying
social groups how important is pollution as a high-priority
problem? What do people expect of their future environ-
ment? And what causes ehanges in their expectations?
Unfortunately, we do not have answers to such questions.
And, therefore, management of the environment at this
early stage will be at best a hazardous undertaking,
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We cannot effectively manage the environment wihout
knowing what it is, what is was, and what it ean be in a
modern, expanding industrially-based society. There are
those who would argue that the expansion must be halted
and that, somehow, this by itself will solve environmental
problems. I believe such a view to be unrealistic in that
the forces shaping our society cannot be immediately de-
flected. While it may be possible and perhaps even de-
sirable to reduce the rate of economic growth in the fu-
ture, we certainly do not have enough knowledge to ac-
complish this today without potentially disastrous side
effects. Thus, we must face up to the problem of atfempt-
ing to manage the envircnment in an expanding society.
The first step toward management is defining what we
mean by the environment and measuring those param-
eters which affect if.

We cannot detect changes, desirable or undesirable,
natural or manmade, without repeated observations and
established baselines. These facts are obvious and yet we
neither know, in a systematic way, just what the environ-
ment is nor do we know how it is changing or at what rate
it is changing. We do make some bhaseline observations at
present through such environmentfally-oriented agencies
as the Environmeuntal Sciences Serviee Administration,
U. 8. Geological Survey, Bureau of Commercial Fishery,
Bureau of Sports Fishery and Wildlife, Forest Service,
National Air Pollution Control Adminstration and the Fed-
eral Water Pollution Control Administration. In addition,
many local and Stafe agencies secure daia on environ-
menial parameters. Most of these data are obfained for
special purposes. Seldom is there a comparison of data;
there are few eomparative studies: and there is no over-
all evaluation of the quality of the environment. Thus, the
National Air Pollution Control Administration monitors the
chemistry of the air in urban centers emphasizing those
eompounds which may have some effect on human health.
The Environmental Sciences Service Administration moni-
tors, in a few isolated localities, the carbon dioxide content
of the atmosphere. The data secured by both of these
agencies are important to the understanding of the long-
term changes in climafe resulting from increased urbani-
zation, Yet, the programs of these two agencies in moni-
toring are to a large extent independent.

At best it can be said that the existing environmental
monitoring program has many critical gaps. In addition,
some data-collecting programs, conceived of for some nar-
row, now half-forgotten function, yield information of mini-
mal value for understanding the whole environment, Ef-
fective monitoring must be based on a carefully planned,
totally integrated system of widespread repeated observa-
tions. At present, we do not have more than the base struc-
fure of such a program. The development of a national
monitoring system must have the highest priority, It is
clear that the monitoring should include at least the fol-
lowing:

1} The physical and chemical properties of land, air,

and water;

2) The distribution of plants and animals in the land,

air, and water;

3) Land use including diversity of purpose;

4) Construction;

5) Noise;

6) Epidemiology of man, animals, and plants,

It may alse be important fo attempt to measure how man
is reacting to his environment. Evidence of environmental
stress such as the consumption of franguilizers or asocial
behavior may provide such measures or we may have to
develop entirely new measures, Then, there is that difficult
and almost untouched question of how to determine es-
thetic qualities. Acres of billboards per mile of highway or
miles of exposed telephone lines are possible candidates,
although to some observers such features are considered
to be esthetically pleasing.

This list is incomplete but it is far more diverse than
the few components ordinarily monitored as parts of the
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environment. The necessity for very broad monifering is
suggested by the consideration of a relatively simple en-
vironmental relationship, Many people settled in Southern
California to enjoy the sun and the broad, clean beaches.
Houses were built right up to the edge of the beach which,
in some places, became littered with kelp and buzzing
with flies. The houses had displaced the tiny animals such
as isopods which had previously eaten the kelp. More
houses were built inland in areas subject to flood. Dams
were built to protect the houses and the dams did sfop the
floods but they also stopped the flow of sand which re-
placed the beach sand which was being constantly lost fo
the ocean. The beaches became less wide and less wide-
spread. Finally, to reach the more distant beaches, more
and more people drove more snd more avtomobiles and
the resulting smog obscured the sun which had brought
them to Scuthern California in the first place. This is a
very simple outline of a most complex relationship. We
cannot say what actually happened. Cerfainly, what hap-
pened was not the result of a systematic series of deci-
sions. Rather, what happened was determined by a natural
flow of events unfeitered by planning. We will have no
greater success in dsaling with similar problems in the
future without developing a comprehensive plan for moni-
toring the whole environment with its changes and for
using that information in constructive planning.

Environmental Quality Indices

Measurement and moniforing of the environment should
not, of course, he an end in itself but rather shouid pro-
vide an essential management tool, A good set of measure-
ments can be most influential in the development of strat-
egies and policies with regard to environmenfal matters.
I believe that a key in dealing with long-term guestions
of quality of life lies in the esfablishment of national, re-
gional, and local environmental quality indices, Such in-
dices would provide some overall measure of the guality
of the environment and, if maintained over time, could
establish trends.

In some areas indices are already used and have been
effective in keeping the public informed of problems, For
example, the system of smog alerts in the Los Angeles
basin and the numerical measure of the intensity of smog
has contributed to public understanding of where the smog
is worse and of how bad it really can be. There are few
measures more likely to draw attention fo the severity of
the problem than the one which requires that children no
longer participate in the usual playground activities be-
cause of the intensity of the smog.

In other areas of management, indices of various sorts
play a critical role. For example, management of the eco-
nomic affairs of the nation makes use of rates of employ-
ment and unemployment as well as measures and rates of
growth of the gross national product. However, environ-
mental affairs involve values that are either difficult or
perhaps even impossible fo evaluate in economic ferms.
Alternate means of defining these values are required.
While it is not clear, in detail, how such over-all quality
indices can be defined, I believe that a start should he
made provided we recognize the difficulties and dangers
in the adoption of such indices. Tf nof based on sound re-
search, on data collection and analysis, such indices would
be of no positive benefit. They could, i properly utilized,
be manipulated for economic and political advantage.
However, their potential value ag tools for management
is so great that they should be developed and applied at
varicus levels of government,

In addition {o the development of indices for various
parts of the environment I believe that it is necessary to
have some over-all index of environmental quality. Such
an index might be composed of some weighted measure-
ment of the transparency of the air, the purity of the
water, the ratio of the area of open ground to population,
the nolse level, the ratio of wild animals to human popu-
lation, the ratio of the area of parks o the area of parking
lots and the fraction of utility wires above ground. Anyone
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could make up such a list but I think that such an index,
carefully developed, would be meaningiess in drawing af-
fention to the complexity of the problem of environmental
quality as well as to the great variability in the environ-
ment throughout the nation. At some future time, we might
even look forward fo a federal or State administration
which declares that its over-all goals are nof to be meas-
ured seclely in economic ferms but also in terms of what
the proposed programs do to the National Envirenmental
Quality Index.

Monitoring the environment and the development of in-
dicators of environmental guality will be helpful in learn-
ing about the environment and in alerting the public to
changes in it, However, much more is needed. The under-
standing of the environment and of environmental changes
must be translafed into public policy, into public action.

Sirategies for Envircnmental Management

In devising strategies it is essentia] to find out in ad-
vance where are the decision poinfs—the times and places
where decisions are made that profoundly affect the fu-
ture. It is also necessary o recognize where are the levers
—the instruments by which decision-makers can bring
about significant changes, Clearly, one must also consider
and periodically suggest changes in the instifutions that
are available in our pluralistic society for contributing to
decisions on the environment: regulatory agencies, moni-
toring agencies, legislative committees, advisory groups
to government at various levels, citizens organizations,
study institutions, universities, and others.

The development of long-range plans and strategies will
involve systems analysis of a speecial kind with very care-
ful attention to variables which are difficult fo quantify.
It will be necessary to assess projects acecording to their
effects on the total complex of systems and values, some
of these effects possibly conflicting, and to include in the
assessment public sensifivities to environmental quality.

It wouid seem to me that a fruitful theme in the devel-
opment of tools for effective environmental management
would be a shift in emphasis from exploitation and exfrac-
tion, designed t> promote growth for growth’s own sake,

to technical achievements that would benefif the environ-

ment such as: .

1) Carrying ouf needed industrial tasks with less dam-

age to the environment;

2) Repairing damage already done to the environment;

3) Providing atfractive alternative employment to those

engaged in activities that may have to be phased out
to protect certain environmental values,
Strategies for effecting such chenges in emphasis will un-
doubtedly include shifts in incentives, probably tax incen-
tives at the federal, state and local levels.

A related question is that of importing into the market
economy some of the external diseconomies of transporta-
tion, industry, and commeree, especially those involving
the degradation of public goods like air, water, wilderness,
wildlife, and the visual and auditory surroundings of man.
A major question is to what extent should we supplement
the present methods of dealing with matfers at various
levels of government by the setting of standards and pro-
hibitions, with other methods sueh ss user charges and
tax incentives; and fo what extent should we depend on
the use of envirenmental quality indices in the competitive
marketplace., These guestions need to be addressed and
if properly focused on, could extend in a meaningful way
the science of economics fo a far wider range of problems.

Just as classical economics has been stretched to ae-
commodate the notion that air and wafer are not free goods
in the usual sense and just as “cost of information” is
being integrated info economic doctrine, so it may be de-
sirable fo incorporate more effectively into economic
theory another important notion, that of diversity. For ex-
ample, even though each of many small districts may
maximize its economie benefit in a narrow sense by hav-
ing the same mixture of cities, farms and wilderness, there
is intuitively a great advantage in having urban concen-
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trations of critical mass, large tracts of wilderness, amd
great rural expanse, The qualily of the whole country
would thereby be enhanced. On the practical side, the
maintenance of diversity and the defense of esthetic values
will require generalization in the concept of zoning in the
direction of stronger and more lasting powers involving
institutions other than those that are usually associated
with the zoning authority. The existence of wilderness
areas and parks are already examples affeeting publiely
owned land. But to establish rural belts, for example,
would require new means of enforcing restrictions on the
use of privately owned land., In developing long-range
strategies, problems on a world scale are likely to play a
significant role. The control of industry of its pollutanis
will in many cases result in a higher cost for manufac-
tured products, Such restrictions and regulations may
place American indusfry at a substantial competitive dis-
advantage with the rest of the world, What is needed is
worldwide recognition of the character of the problems
and an attempt fo deal with them on an internatiomal
scale,

Other problems affect all nationsg directly and must be
dealt with on an international scale. For example, the
world climate may be subject to cooling by aerosol pol-
Iution and to heating by carbon dioxide emission, With one
sign or the other probably faking the lead, the danger of
the melting of the icecaps or the dangers of a new ice
age are not trivial. Another pressing problem is how are
we to use the oceans. The use of the oceang, unless con-
servation and research take precedence over exploitation,
could become another classical case of the tragedy of the
commons—where the selfish interest of each single nation
runs contrary io the commeon interest of all, The threat of
the disappearance of the greaf whales is merely an early
example of what may become a general misfortune,

The success of the efforts of the imstitutions designed
to know and to manage the environment will depend on the
existence of a strong constituency supporting such works.
In the past this constituency has been developed to a large
extent by the professional conservation groups within the
country. In the future, a much broader base will be re-
quired. This can be achieved only through enhanced edu-
cational efforts. Of our higher education I can say only
that the universities, so far, have shown litfle initiative
and even less competeney in intreducing interdisciplinary
programs designed to study the environment in a broad
and deep way, However, in both primary and secondary
education a few experimental programs have succeeded
in introducing students at an early age to the basic prin-
ciples of ecology and to the complex interdependencies
which characterize the environment, These efforts will re-
quire much greater emphasis if we are to develop a con-
stitutency which will not only support effective environ-
mental management but is also knowledgeable about the
preblems of achieving such manegement.

The development of instifutions and techniques to moni-
tor and manage the environment will take many years.
The time scale for the development of appropriate environ-
mental quality indices and the introduction of these in-
dices as management fools is a long-term proposition.
Again, it will take years to construct the regulatory agen-
cies, provide the legislation for tax incentives, develop
new technigues for zoning and create the other instruments
by which long-range planning and sirategies can be
brought info being. The very complexity of the environ-
ment, in which each part depends to such a great extent
on every other part, makes the problems of environmental
management extremely complex, There are no simple
answers, and shorf-ferm expedients designed to bypass
the complexities are likely fo produce only more problems
in the future. We need to face the complex issues now and
to make a beginning in providing for the institutional base
that will make possible the management of the environ-
ment,
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Bernie Nelson Appointed
District Sales Manager,
Melrose Div. of Clark Equipment

Berndean H. (Bernie) Nelson has
been appointed a district sales man-
ager for the Melroe Division of Clark
Equipment Co., Gwinner, N.D, He will
serve Melroe agriculfural and indus-
trial dealers in a territory comprised
mainly of Montana and northern Wyo-
ming.

Nelson has been in a Melroe sales
fraining program for the past year,
He and his family will reside in Great
Falls. Prior to joining Melroe, Nelson
was a logging contractor and was
employed by Allis-Chalmers.

Melroe produces 4-wheel drive front-
end loaders in 1,000- and 3,000-pound
capacity sizes and a line of farm
equipment, The agricultural products
include a windrow pickup, reset plow,
Harroweeder and Multiweeder,

Serpenfix Conveyor Corp.
Sets Up Sales Group

A sales organization covering nine
eastern states has heen established
by Serpentix Conveyor Corp. of Den-
ver, Cole., in an agreement with the
Ensco - Vibro Companies headquar-
tered in New Jersey.

Serpentix conveyor systems, which
can be automated to any degree de-
sired, are the only conveyors in ex-
istence capable of making 0° to 180°
furns in a single plane, completing
360° turns in a spiral, and turning in
a radiug as small as 7 feet.

The appeintment of Ensco-Vibro
now gives Serpentix direct sales rep-
resentatives and servicing capabili-
ties in New York, New Jersey, Penn-
sylvania, Connecticut, Rhode Isiand,
Massachusetts, New Hampshire, Ver-
mont, and Maine,

Cardinal Petroleum Enfers
Nuclear Energy Ficld

Cardinal Petroleum Co., a Billings,
Mont., based publicly held oil operat-
ing company, announced its entry into
the nuclear energy field, Cardinal will
aftain a major position in the rapidly
expanding nuclear fuel industiry
through the acquisition of Mountain
West Mines, Inc., supplementing Car-
dinal’s already active role in the oil
industry as a drilling, pipeline, explo-
rafion and production company,

Mountain West Mines, Inc, is re-
garded as a pioneer in the develop-
ment of the Powder River, Wyo., ura-
nium distriet. Its holdings include
mineral interests in several hundred
thousand acres in Wyoming and Utah
on which more than two million feet
of exploratory drilling has been con-
ducted during the past three years,
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Lintner and Ahlborg Elected
Directors of Colo. Mining Assn.

Robert E. Lintner, E.M. 1943, and
William T. Ahlborg were elected May
15 to serve on the Colorado Mining
Association’s Board of Directors for
the period ending February 1972. Mr.
Lintner is manager of market expan-
sion, Denver Equipment Division, Joy
Manufacturing Co.; Mr. Ahlborg, vice
president of Joy’s Heavy Machinery
Division. Both men are headguartered
in Denver and have been long time
members of the Colorado Mining
Association,

Dr. Carson Research Geologist
For Geodata Sysfems, Inc.

Dr. W. Pierce Carson has been ap-
pointed research geologist in, the re-
search and economic planning depart-
ment of Geodata Systems, Inc.

Dr, Carson will conduct geoscien-
tific studies of regions of the Western
United States in which Geodata plans
to conduct metallic mineral explora-
tion. This work includes analysis of
published geological dafa combined
with field checking as a preliminary
to the estimation of potential minex-
alization, and serves as a means of
poinfing ouf prime areas in regions
for future intensive field exploration,

Geodata is an integrated mineral
exploration firm, providing explora-
tion program development and man-
agement, and airborne and surface
exploration surveys including geo-
chemical and geophysical surveys.

American Nuclear and
Humble Oil Finalize
Exploration Agreement

American Nuclear and Humble 0il
Co. have finalized an exploration
agreement on approximately 2,500
claims in the Red Desert Area of
Wyoming., These claims are situated
in an area Humble has been actively
exploring,

Humble Oil assumes the cost of ex-
ploration for a possible four-year pe-
riod, At that time, should they de-
velop an economic ore body, they
may purchase part or all of the
claims involved and also further re-
serving fo American Nuclear a yel-
low-cake royalty.

New Planetary Drive Axles
For Big Front-End Loaders

Two new Rockwell-Standard heavy
duty planetary axles, which provide
for simplified servicing of brakes,
have been infroduced for the construc-
tion and mining equipment market hy
the Automotive Divisions of North
American Rockwell Corp.

Designated the PR-800 and the PR-
703, the new planetary drive axles are
designed specifically for front-end
loaders with a ecarrying capacity of
six to eight cubic yards. Loaders of
this size are used in operations such
as heavy construction work and open-
pit mining.

Kerr-McGee Supplies Uranium
To Consumers Power Company

Kerr-McGee Corp., Oklahema City,
has contracted to provide enriched
uranium hexafluoride valued at ap-
proximately $14.5 million te Consum-
ers Power Co. of Jackson, Mich, The
enriched uranium hexafluoride is
scheduled for delivery in 1870.

Kerr-McGee will convert approxi-
mately one million pounds of its ura-
nium concentrate (yellow cake) into
natural uranium hexafiuoride at its
Sequoyah Facility in eastern Okla-
homa.

The nuclear fuel will be used by
Consumers in its Palisades nuclear
power station, now in the final stages
of construction in South Haven, Mich.

Sohio Buys N. M. Property
In Uranium District

Reserve Qil & Minerals Corp. of Al-
buguerque has sold a one-half un-
divided inferest in 120,000 acres of
potential uranium properties in a
three-county area fo Sohio Peiroleum
Co. for $1,925,000,

The property is the L-Bar Ranch in
the New Mexico counties of McKin-
ley, Sandoval and Valencia, about 40
to 50 miles northwest of Albuguerque.
The raunech is in the Laguna wuraniym
mining distriet, and about 25 miles
east of the Ambrosia Lake district.
A wranium deposit, the I-Bar ore
body, has been known on the ranch
for several years, bui it has not been
developed or its extent fully deter-
mined.

FluoSolids Roasting System
Being Installed in the Conge

A contract for a FluoSolids Roast-
ing System to treat 350 MTPD cop-
per-cobalt concentrates at the Luilu
plant of Société Gecomin, in the Con-
go's Katanga Privince, was awarded
to Dorr-Oliver S.A, in Brussels.

The well over a million-dollar con-
tract was awarded on a turn-key ba-
sis and will use the combined design
and engineering technology and fa-
cilities of the parent company and of
Dorr-Oliver S8.A. and Dorr-Oliver
S.p.A. in Milan, Ialy.

The new insiallation is expected to
g9 en stream in January 1972, It will
be the 12th full-scale Dore-Oliver Fluo-
Solids roasting system to go into op-
eration on copper concentrates in the
rich African copper belt that extends
from Zambia into the Congo.

Ball Associates, Lid.

Qil and Gas Consulfanfs

Douglas Ball, '43
Cable: BALLOIL

509 Seventeenth S5t
Denver, Colo. 80202
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SPEED REDUCER CATALOG (17)

Hewitt-Robins Power Transmission Equipment
Division of Litton Industries, Slamiord, Conn.
06906, has poblished a new 16-page catalog cover-
ing its line of Muxi-Power. paraliel shaft, single
reduction speed reducers. The new publication
provides complete performance tables for the i4
different sizes in the line for input speed ratings
of 1750, 117¢, 870, 720 and 580 r.p.m. In addition.
the catalog gives application data, selection pro-
cedures, complete dimensions keyed to three-view
drawings on all sizes, a bedplate selection chart
and general dimension chatts on heat exchangers,
fan-cooled units and backstop clearances. Circle
617 on Reader Service Card,

NEW VARIDRAULIC BROCHURE (618)

A new technical catalog covering its complete
ling of VariDraulic® couplings and drives is
available from the Dynamatic BDivision of Eaton
Yale & Towne Inc., Kenosha, Wis. 53140, The
fully Biustrated catalog contains complete product
and operational descriptions, ordering instructions
and horizontal and vertical dimensicnal data.
The iZ-page catalog also contains coupling and
shifter level dimensiens, sclection charts and
photos of typical applications. The colorfal book
also includes torgue slip curves and a glossary
of lerms common te the VariDraulic line. Circle
618 on Reader Service Cavd.

7.000 PLASTIC PRODUCTS (619)

A free 112page catalog describes, illustrates,
and prices over 7.000 items including tanks and
lank [littings, pipe and pipe [fittings, tote pans
ahd labware, tubing and tube fittings, bolts,
nuts  and washers, electric and haad pumps,
pails and scoops, filters and mixers, valves and
spigaets, welders and scalers, sheet and rod,
aprong &nd gloves, bottles and carboys, and
many more items, (U, 5, Plastics, 1550 Elida
Road. Lima. Ohio 45885.) Cirecle 613 on Reader
Service Card,

HYDRAULIC CRANE (623)

A new 30-ten. carrier-mounted hydraulic crane
is the subject of a new color bulletin and specifi-
cation sheet, offered by the Austin-Western Divi-
sion of Baldwin-Lima-Hamiltor Corp,, Aurora, I,
40507, A fully-automatic, self-proportioning power
hoom is discussed as the key e'ement in per-
mitting superior performance at longer reaches.

Diagrams and charts show principal dimensions,
including safe load capacities with each boom
option at different working radii and boom
angles from zero to 75 degrees. A brief suramary
of 630-CM features includes 380-degree continuous
glide boom rotation with fail-safe brake; single
line pull to 710,30¢ pounds; hoist speeds to 310
fpm, power up and power down, free. fall line
optional; twin boom-lift cylinders (zero te 75
degrees), and 8 x 4 carrier. A dcluxe operator’s
cab  with air-conditicning avajlable optionally,
and cutriggers, controllable from the crane cab,
are among other features noted, Oulriggers afford
18-inch vertical stroke and 1§-foot horizontal
spread, Send for a copy of Bulletin AD-2840 with
Specification 'Sheet 2836-R1. Cirele 623 on Reader
Service Card,

PROCESS INSTRUMENTATION (624}

A 24-page booklet recently prepared by The
Fexhoro Co., Foxbero. Mass., 02035, describes a
variety of publications available cn the subject
of process insirumentation. The booldet, Fexboro
Publication No. 187, lists textbooks written by
Foxboro experts, as well as handbooks, article
reprinls, and product and zpplication bulleting,
A deseription or summary accompanies each list-
ing. Circle 624 on Reader Service Card,

CONDENSER VACUUM PUMPS (625)

Design, operating and construction features of
two-stage, water-cooled Ro-Flo retary vacuum
pumps for condenser air removal service are
described in new Allis-Chalmers literature (Form
16B3812). Seven standard sizes of the positive
displacement, sliding vane units are availiable in
ratings from 4.0 to 21.5 cfm free dry air at 71.5
F and one in. Hg abs. They are designed to
operate st standard electric motor speeds using
low starting terque motors. Circle 625 on Reader
Service Card.

RATCHET PULLER (620}

Beebe Bros., 2724 6th Ave, So., Seattle, Wash,
98134, has a new four-page brochure covering
their complete line of ratchet puller winch hoists.
Six medels are available witk capacities to 4,000
Ibs. Light weight, the heaviest uamit Is only 9
lbs. Ask for Form RP-4, Circle 620 on Reader
Service Card.

OSCILLOSCOPE (621)

A new sonar-type instrument that measures the
level of bulk materials and presents a graphic
oscilloscope picture of the material surface is
described in mesy literature available from C. W.

22

Send Us Your Bullefins

Send your publications to The MINES Maga-
zine, 2177 W. 7th Ave., Denver, Colo. 80204,
for review in these cotumns.

To all MINES readers these publications are
FREE, and may be ordered by giving index
aumber.

On requesting publications from manufactur-
ors, please mention the MINES Magazine.

Stevens, Inc. Designated as Bullefin 3002, the
twe-page piece cutlines the principle of SONAR-
GAGE systems as well as the advantages of the
oscilloscope presentation, Circele 621 on Reader
Service Card,

G-5 LABOCOPEIA (622)

Gallard-Schlesingerr Chemical Mfg. Corp.. 584
Mineola Ave., Carle Place, L.I., N. ¥.. 11514, is
pleased to announce the publication of the first
issue of the “G-S LABOCOPRKIA” This publica-
tion describes a number of research and labora-
tory chemica's as well as laboratory equipment
of general interest in the following areas: Ana-
Iytical Chemistry, Biochemistry, Organic Syn-
theses, Chromatography, Physical Chemistry,
Water Pollution Control. Circle 622 on Reader
Service Card.

BULK HANDLING SYSTEMS (622)
Hewilt-Robins Bulk Handling Equipment Di-
vision of Littor Industries (Stamford, Conn.
06906) has preduced a comprehensive 36-page cat-
alog describing the systems materials handling
approach of its Robins Engineers and Consiruet-
ors operation, Catalog RE&C 10-C includes more
than 75 photos and drawings of a wide variety of
materials handling systems designed and erected
by the operation througheut the world. It outlines
the eperation’s experience, fechnical abilitles range
of services and total capabitities in systems. in-
chiding overland conveyor complexes, blending
planis, marine ferminals, self-unloading ships and
barges. stripmine and earthwork dam facilities,
cement and agsgregate plants and electric power
plants. Civele 623 on Reader Service Card,

200 SERIES SCRAPERS {(624)

Titled 200 Series ‘Serapers, this new cataleg
(D-b-TP634) issued by WABCO Construction
Equipment Division, (Peoria, Ill. §1601), presents
complete information on the 2297 conventional
geraper €21 cu, yds. heaped) and on the 222F
elevating scraper (22 cu, yds. heaped). Tts 24
pages piclure and describe extra comfort and
safety feature; for easy operation for high-speed,
profitable  performance; show how fast cycles
result from the ecfficient and matched power-
transmission packasme; khow the dependable final
drive delivers fuil power to the drive wheels; and
how the proven hydraulic system achieves
smooth. effortless steering action and better
scraper performance, Alse shown is how WABCO
200 series scrapers produce longer without down-
time and cost less to maintain, Cire'e 624 on
Reader Serviee Card.

ELECTRO BALANCES (825)

A comprehensive new all-preduct cataleg (No.
134) has been published by Cahn Division/Ventron
Enstruments Cerp., Paramount, Calif, 90723. The
16-page catalog- covers the company's electro-
balanrces for scientific and engineering laboratory
applications, including  Millibalances, Micro-
balances, Recording Balances and accessories and
fully Automatic Recording Balances, A section on
applications discusses major uses of Micro-
balances in Thermogravimetric Analysis, Surface
Area Measurements, Magnetic Susceptibility, Par-
ticle 8ize Determination, Surface Tenslon, Den-
sity and others. Charts are provided Ffor se-
leetion of stirreps, sample containers, weights
and other balance accesseries, Circle 625 on
Reader Serviee Card.

POLLUTION CORRECTION (626)

Eight-page brochure by Roifite Co., Stamford,
Conn. (6901, describes Rolfite patented liguid
nitregen and manganese complex which modiifes
fuet woils, Lists contaminants which are sub-
stantially reduced or eliminated, such as sul-
phur oxides, smoke, noxious gases. vanadium and
acid smut; also detalls economies in combastion
efficiency and maintenance which more than
cover cost. Requires no agitation or propertion-
ing equipment as chemical is oil soluble and dis-
tributes itself uniformly when dropped into tank
at time of oil delivery. Circle §26 on Reader Serv-
ice Card,

CABLE TRAY SYSTEMS (627)

A new manugl containing basic infermation on
cable tray systems has been released by the
Metat Products Division of United States Gypsum
Co., 101 S. Wacker Dr., Chicago, Illinois, £0606.
A 20-page hooklet, it gives specifications and ap-
plication detzils on channels, connectors, sup-
ports and accessories for CABLE STRUT Cable
Tray designed te carry electrical cables from
their origin to their point of termination. Amply
diagrammed and illustrated througheut, the man-
gal is entitled, “An Introduction to Cable Tray.”
Cirele 627 on Reader Service Card.

COMPLETE PLASTIC BAGGING (628)

A new versatile hand tool that produces ap un-
limited variety of plastic bags providing instant
response to changing packaging requiremenis is
announced by Harwil Co., Santa Monica, Calif,
90404, Key te versatility of the T-1000 is the use
of lay-flat plastic tubing In 2 multiple-rolt, quick-
change mix of any width from 1 to 12 inches. The
tool consists of only four elements: 1) plastic
tube support. 2) double action cuiter. 3) heai
sealer, and 4) a sturdy press board base. Unit
construction provides ready-to-operale portability
for added flexibility to meet ail bagging problems
whenever and wherever they cccur. Circle 828 on
Reader Service Card.

ENVIRONMENT AND GROWTH (623

The growth of AMAX {American Metal Climax,
Inc.) as a major unatural resources development
campany during the Decade of the Sixties is high-
lighted in the Company’s 1969 apnual Report. The
report departs from the usual mining company
format to feature successful AMAX efforts in
dealing with environmental problems in s varied
eperations. The front and back covers of the re-
port depict environmentai control projects at the
Company’s molybdenum mining sites in Celorade
and coal mining operations in the Midwest, These
show children fishing, cattle grazing, young people
water-gkiing and corn growing on land once de-
voted to mining operations. Circle 629 on Reader
Service Card,

AUTOMATIC THROTTLING {630}

Now available from the Clarkson Co., Palo
Alto, Calif. 94303, is a new actuator for automatic
throtling control with the Clarkson Series B
Slurry Valve. This new confrol is calied ihe
Ctarkson Positioning RD (for relling diaphragm)
Actuator. It extends the B Valve inte threitling
control utilizing 3 fto 15 psl air signals, Typical
applications: as the final control element in all
slurry processing—density, flow, level, ete, The
new Positioning Actuator is fully described in
Bulletin 20-10, Cirele 630 on Reader Service Card.

BIN LEVEL INDICATION ({(613)

Continuous metering and conirol for belk hand-
ling of gramular and liquid materials in all size
bins, tanks and silos Is offered by Genco's
“Levelguard” systems. Adaptable fo eilher stor-
age or processing operations, Levelguard systems
are availab'e for continuous indication, giving
precise level readouts in any size and shape of
vessels. Systems can he equipped with dial
meters, bar-grapk distance reading celumns, auto-
matic contrels or alarm horns, hells or Lights. A
non-radar system, Levelguard has no moving
parts and provides maintenance-free operation
and accurate measurement at all times, accord-
ing to Mechtron-Genco Corp,, Alliance, COhio
44601, Free Hierature (Bulletin GCQ-170-70) sup-
plies complete details. Circle 633 on Reader Serv-
ice Card.
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Radiation Detection (537)
The detection head of General Elec-
tric’s NucleEye Monitor has an active
diameter of three milimeters. This
provides a capability to probe for ra-
diation, thus enabling hand held secan-
ning with better spatial diserimination
than with larger probes currenfly
available, Here, the NucleEye Monitor
is used to scan a leal for possibie
radiation, and inpoint that radiation.
Circle 537 on Reader Service Card.

Hushy Mining Diese| (533)

A new four-wheel drive diesel-pow-
ered front-end loader developed by
Erickson Corp., 211 St. Anthony Blvd,,
N.E,, Minneapolis, Minn. 55418, has
just been approved for underground
use by the U. S. Bureau of Mines,
Designated the LC4AD-MD Husky Min-
ing Diesel, the loader is specially de-
signed for mucking, loading and un-
loading, digging and filling, leveling
and cleaning up haulage ways. It can
be supplied with either a 7.5 or 10-
cubic-foot bucket, Circle 361 on
Reader Service card,

Atmospheric Analyzer (541)

A highly accurate atmospheric sul-
phur dioxide analyzer has proven it-
self in rigorous field tests and is now
available for studies of air pellution
from Calibrated Instruments, Ine.,
New York, N, Y. 10023. Featuring the
ability to operdte uvnattended for
more than a week, it will telemeter
the average S0. every 15, 30 or 60
minutes. Simultaneously it will print
a tape with month, date, hour and
minute of the average it is record-
ing. The econtinuous chart recording
is instantaneous enough fo detect a
plume of S0: of the shortest duration.
The ULTRAGAS S0, Analyzer is non-
sensitive to CQ., has a built-in seli-
gzerc and is automatic. Circle 541 on
Reader Service Card.
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All-Terrain Vehicle (536)

High mobility for induced polariza-
tion and resistivity geophysical sur-
veys is gained by pairing an LTV-
KID all-terrain vehicle, which has
four wheels on each side, with a
GMC 4-wheel drive transmitter truck.
Geodata Systems, Ine,, has devised
the system to conduet mineral ex-
ploration in rugged desert regions,
which offen are located away from
roads and trails. Circle 536 on Reader
Service Card.

Fluxgate Magnetometer {535)

A new lightweight and portable
Fluxgate Magnetometer is available
from Geophysical Instrument and
Supply Co. The battery powered unit
is designed for field or laboratory use
in stratigraphic correlation and age
defermination wusing the magnetic
polarity method. The new instrument
has solid state circuitry, weighs less
than two pounds, and has a sensitivity
of 25 fo 2.50 gammas, Circle 535 on
Reader Service Card.

Pulverizer-Classifier {540)

The Bauer Hurricane Pulverizer-
Classifier (Springfield, Ohio), an air
attrition mill with integral clarifier,
used in processing operations where
precisely controlled pulverization,
classification and positive extraetion
of impurities are reguired, is now
available with a high density Coors
alumina ceramic lining. The new
ceramic lining far outlasts high alloy
metals and provides positive protec-
tion against iron contamination and
discoloration during the grinding-
classification operation. Tt is recom-
mended especially for the processing
of calcined clay, calcined gypsum,
diatomaceous earth and other abra-
sive minerals and chemicals. Circle
540 on Reader Service Card.

Free-Flow Sereen (538)

Wedge-Wire Corp, of Wellington,
Ohio 44090, has introduced its new
“Free-Flow” screen to provide faster
screening action than conventional
loop-type screens, The mew screen is
made with a ribbon lock-bar process.
Precision machined cross-bars are
inserted in slotted longitudinal profile
bars, locked into place, then auto-
matically welded on the underside
only. The manufacturing method is
said to resuit in a new high degree
of opening accuracy for close toler-
ance screening. Circle 538 on Reader
Service Card.

Remote Oculometer (534)

A scientist at Honeywell’s Radiation
Center has invented an eye-move-
ment-tracing device that may revolu-
tionize American technology more
than anything since the computer.
Prof, Marvin Minsky of nearby Mas-
sachusetts Institute of Techunology
says the remote oculometer invented
by John Merchant may be a step in
the direction of giving machines
“eyes” to aid computer ‘‘brains” in
making decisions and solving prob-
lems. Applications are already seen
for industry, eduecation, military re-
connaissance and space travel, Cir-
cle 362 on Reader Service card.

Weighing Feeders (539)

Ramsey Engineering Co., St. Paul,
Minn. 55113 has introduced a new
family of Integral Weighing Feeders
for bulk material handling processes.
Available in constant speed or vari-
able speed models, they provide re-
liable feeding, accurate weighing, fo-
talizing and controlling of flow of a
wide variety of mafterials; load-out or
batching contrel for predetermined
guantities; or ratio or proportioning
confrol for two or more materials
combined in a predetermined but ad-
justable ratio. Circle 539 on Reader
Sexrvice Card.
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$20,000 NASA Contract
For Theoretical Study

The CSM Chemical and Petroleum
Refining Engineering Department has
received a $20,247 confract from the
National Aevonautics and Space Ad-
ministration. This project is {o sup-
port the works of Professors J. O.
Golden and F, J, Stermole in “Phase-
Change Thermal-Control Technology™
for a one year period starting Jan. I,
1970,

For many years phase-change has
been important to chemical and pe-
trolenm refining engineers in relation
to petroleum vefining operations such
as crude oil transportation, eracking
and dewaxing, asphalt formation,
crystallization processes and shale oil
recovery from oil shale,

This research is concerned with the
experimenial and theoretical study
of phase-change phenomena conclud-
ing with the design of more efficient
phase-change thermal-confrol devices,

Phase-change may be utilized for
the thermal-control of spacecraft in-
strument packages by surrcunding
these instruments with an envelope of
paraffin type material of a relatively
high fusion heat. Excess heat from
the instrument package causes the
phase-change material to melt, or
cooler {emperatures will cause the
liguid material to solidify, while con-
stant ftemperatures are maintained
around the instruments until most of
the phase-change material melts or
solidifies,

Proper design of phase-change
thermal-conirol devices for optimum
energy transfer requires a thorough
understanding of the basic mass and
energy fransfer phenomena invoelved.

Visiting Professor

O1f Mineral Economics
R.HUBERT E. RISSER has joinad

the faculty of the Colorado
School of Mines as a visiting professor
of Mineral Economiecs. Dr. Risser is
occupying the Coulier Chair. This
Chair is a gift given in memory of
the late William J. Coulter.

Dr. Risser received his Engineer
of Mines Degree from the Colerado
School of Mines, his Master of Science
Degree in Mining and his Ph.D, in
Economics from the Universily of
Kansas.

He is a member of numerous sci-
entific and professional societies and
is the author of more than 30 publi-
cations and articles dealing with the
economic aspects of minerals and the
role of minerals in the modern in-
dustrial economy.

Dr. Risser and his wife live at 21
Mines Park in Golden,
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John Reid,

left, chairman of the Mines student committee hosting Tulsa high

school students and counselors for Engineers' Day, pins "Tulsa Visiter' ribbon on Marry
A. Ells, Jr. '64, who served as '"wagonmaster’' for the Oklahoma visitors on their trip.
Left to right frem Ells are Tuisa students Win Burrington, Dave Nichols, Bruce Poriz,
and Mike Moore. Eight students and four counselors made the trip to E-Day spensored
by the Tulsa alumni of the Colorado School of Mines.

ju/da, Sfuclenfd ?/idif Wined

GROUP of Tulsa, Okiahoma, high

school students and counselors
vigited the Colorado School of Mines
to participate in the 36th annual En-
gineers’ Day program, Friday and
Saturday, April 17-18,

Tulsa alumni of the school spon-
sored the {rip for eight students and
four counselors. Norman S. Morrisey
*42, vice president of Geo-Data Corp.,
led the fund-raising drive to make the
trip possible,

The group. made the trip in a sleeper
bus, leaving Tulsa on Thursday eve-
ning and arriving in Golden at 7 a.m.
Friday.

After meeting their host Mines stu-
dents and having breakfast at the
Kappa Sigma fraternity house, they
attended the full schedule of Friday’s
E-Day activities,

Friday evening the counselors were
hosted by Mines officials af a dinner
at Mt. Vernon Country Club on Look-
out Mountain,

Edward T. C. Chao
CSM Specaker

Dr. Edward T. C. Chao, of the
United States Geological Survey,
Washington, D. C. Office, spoke on
“Shock Metamorphism Mineralogy”’
May 20 at mines.

Dr. Chao, a pioneer in the re-
search field of shock metamorphism,
spoke on application of this field in
areas such as the origin of ore bodies
and the impact of meteorites.

Saturday, the group took the bus for
a visit to CSM’s Experimental Mine
for a tour of the underground facili-
ties and demonstrations of equipment.
After the mine tour, they went to the
Loveland Basin Ski Area to view
mountains and scenery and become
acquainted with “Ski Country U.5.A.”

Saturday afternoon the students and
counselors toured the campus, visited
the academic departments, watched
E-Day coniests, and had supper at the
College Union before leaving for Tulsa
at 8 p.m.

While on campus, the students had
rooms and ate most of their meals at
the various fraternity houses. The
counselors stayed at the Holland
House.

High school students and eounselors
from throughout Colorado attend En-
gineers’ Day, but Tulsa is the only
out-of-state group that makes an all-
out effort to participate in the Mines
event, This is the second year for such
a trip.

Students making the alumni-spon-
sored journey were prospective Mines
students who are interested in the
courses of study offered by the min-
eral engineering university.

The students were Win Burrington,
Dale Nichols, Bruce Portz, Mike
Moore, David Brandenburgh, Clifford
Hale, Craig Gaines, and Stan Bunnell.
Counsclors were Mrs. Allyne Verkins,
Mrs. Bernice Smith, Robert J. Nelson,
and Harley King,

Heading up the trip and represent-
ing the Tulsa alumni was Harry A.
Ells, Jr., a 1954 graduate of Mines,
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TWENTY-FOUR FROM MINES IN 1970 WHO'S WHO AMONG STUDENTS—Tep Row, left to right: Robert Scharp, David Dus-

ton, David Armstrong, Stephen Onorofski, Lloyd Winger, Charles Slizewski. Second Row from Top, left to right: John Reid, Greg
Siebers, William Pearsen, Dale Bingham, Barry Sauve, Robert Deister, Third Row from Top, left to right: Lee Turner, William Server,
Stephen Pavel, Charles Bloomquist, Craig Garrett, William Smith. Bottom Row, left to right: Michael West, Timothy Haddon, Carl
Winters, Gary Andes, Donald Rakowski, Mike Krein,

24 C.SM. Students In "Who's Who"

Twenty-four students at Coloradoe
School of Mines are named in this
vear’s national listing of America’s
most outstanding university and col-
lege students.

Who’s Who Among Students is a
listing of the campus leaders from
more than 1,000 of the nation’s insti-
tutions of higher learning.

The annual director of distinguished
students has been published since 1934
and carries only the names of siu-
dents whose academic standing, serv-
ice fo the community, leadership in
extracurricular activities and future
potential are decidedly above aver-
age.

Who's Who students honored at
Mines are: Gary L. Andes, Brooklyn,
Towa; David W. Armstrong, West-
minster, Colo.; Charles W. Bloomquist,
Littleton, Colo.; Dale E. Bingham,
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Lakewcod, Colo.; Robert E. Deister,
Grand Junction, Colo.; David D. Dus-
tor, Golden, Colo.; Craig Garrett,
Haxtun, Cole.; Timothy J. Haddon,
London, England; Michael Krein,
Johannesburg, South Africa; Sfephen
A. Onorofskie, FEnglewood, Colo.;
Stephen K. Pavel, Prairie Village,
Kan,; William C. Pearson, Pueblo,
Colo.; Donald W. D. Rakowski, Si.
Albans, Vi.; John E. Reid, Engle-
wood, Colo.; Barry L. Sauve, Golden,
Colo.; Robert C. Scharp, Lakewood,
Colo.; William L. Server, Newport
Beach, Calif.; Gregory R. Sievers,
Colo. Springs, Colo.; Willlam H.
Smith, Hotehkiss, Ceolo.; Charles J.
Slizewski, Denver, Colo.; Lee Turner,
Englewood, Colo.; Michael W. West,
Colo. Springs, Colo.; Lloyd Winger,
ITI, Arvada, Colo.; Carl W. Winters,
Durange, Colo.

Dow Chemical Scholarship
During Engineers’ Day (Apr. 17-18)
at the Colorado School of Mines, the
Dow Chemical Co. presented a $500
check to CSM for scholarship aid in
the Metallurgy Department. This is
the latest gift in a continuing pre-
gram by Dow Chemical in providing
much-needed support in funds and
equipment for the School of Mines.

NAEB Conference

Gurnett Steinhauer, vice president
for Business Affairs for Colorado
School of Mines, gave the welcoming
address to the National Association
of Educational Buyers Conference
held at the Grand Ballroom of the
Denver Hilton Hotel May 14. This na-
tional asscciation is comprised of
buyers and business managers of our
nation’s colleges and universities,
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ROTC Cadets Recognized

During the annual inspection of the
Reserve Officers’ Training Corps
(ROTC), 27 cadefs were recognized
by special awards at the 1969-1970
awards ceremony at Colorade School
of Mines in Golden,

Following the inspection of the
cadets in formation by Colonel
Thomas Cooper, professor of Military
Science at the University of Colorade,
on May 11, the following cadets re-
ceived the listed awards.

Lee A. Turner, Englewocd, Celorado—I17.8, Army
Supermr: Cadef Medal for outstanding military and
academic senior class student.

Lyle V. Bopnham, Colorade Springs, Colorado—
U.8. Army Superior Cadet Medal for owdstanging
military and academic junior class student.

Roger L. O'sem,- Yuma, Colorado—1U.5, Army
Superior Cadet Medal for outstanding military and
academic sophomore class student,

Stephen M. MeKenna, Craig, Colorado—U.S.
Army Superior Cadet Medal for outstanding mili-
tary anhd academic freshuinan class student,

_Bruee . Tayler, Ancheim, California—The So-
ciety of American Military Engineers Gold Medal
as cutstanding senior cadet who has demonstrated
the highest standards of miljtary leadership.

William C, Duesbury, Denver, Colorade—The
Society of American Military Engineers Gold
Medal as outstanding junior cadet whe has dem-
ng{:trated the highest standards of military leader-
ship.

Dale E. Bingham, Lakewocd, Colorade—The
Denver Post OQuistanding Cadet Medal for the
senior class.

Leonard D. JYomes, Cheyenne, Wyoning—The
Denver Post Outstanding Cadet Medal for the
junior c¢lass.

David Lombard, Golden, Colorade—The Denver
Plosl. Qutstanding Cadet Medal for the sephomore
class,

Gary W, Hudiburgh, Potomac, Maryland—The
Denver Post Quistanding Cadet Medal for the
Freshman Class.

Howard C. Parker, Davenport, Iewa—The Re-
serve Officers Association Medal for outstanding
military and schofastic achievement during his
four years at CSM.

Rohert L. Hunt, Colorado Springs, Colorado—
The Reserve Officers Association Plaque as the
underclassman contributing the most fo the cerps
of cadets through his' exemplary citizenship.

Rohert D. Wiander, Golden, Colorado—The As-
sociation of the U.8. Army ROTC Medal for con-
tributing the most through his leadership as a
junior class student,

George V., Buxy, Aurora, Celorade—The Ameri-
can Legion Gold Medal to the senior displaying
gualities of military leadership, disciplire, char-
acter, and citizenship.

Rohert £. Losey, Arvada, Colerado—-The Amer-
ican Legion Silver Medal to the junior dispiaying
qualities of military leadership. discipline, char-
acter, and citizenship. .

Gary L. Andes, Brooklyn, Iewa—The American
Leglon Gold Medal for Scholarship Excelience
for outstanding scholastic achievement, leadership
quality, and participation in student activities.

Siephen P, Westhoff, Ft. Morgan, Colorado—
The Amerlcar Legion Silver Medal for Scholar-
ship Excellence for outstanding scholastic achieve-
ment, leadership quality, and participation in
student activities.

James H, Huizingh, Denver, Colorado—The Sons
of American Revolution Bronze Medal as lhe
senior cadet displaying exceptional leadership,
scldierly bearing, and excellence.

Rodney J. Eichler, Arvada, Colorado—The Vet-
erans of Foreign Wars Medal and Flagque as an
cutstanding junior cadei for excellence in military
leadership and persenal character.

Charles B, Hirshman, Cagper, Wyoming—The
Daughters of the American Revolution Gold Medal
for displaying outstanding abilities and achieve-
ments in the ROTC program.

Terry H. Krupp, Ft. Detrick, Maryland—The
Scabbard and Blade Geld Medal for WMilitary
Excellence as cutstanding senior cadet who has
demaonstrated excellence in military science and
contributed the mosi to the corps of cadets.

Jon Ford, Riverton. Wyoeming-—The Scabbard
and Blade Gold Medal for Military Excellence as
outstanding junmior cadet who has demonstrated
excellence in military science and coniributed the
most to the corps of cadets.

John M. Nenbaner, Sterling, Celorado—The
Scabbard and Blade Silver Medal for Military
Excellence as an outstanding sophomore cadet
who has demonstrated excellence in  wmilitary
science and contributed the wmest to the corps
of cadets.

Randall K. Ashliman, Craig, Coclorado—The
Scabbard and Blade Silver Medal for Military
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Excelience as an outstanding freshman cadet who
has demonstrated excellence in mifitary science
and contributed the most to the corps of cadets.

Michael T, Hagan, Denver, Colorado—The Na-
tional Society of Daughters of Founders and
Pioneers of America ROTC as an outstanding
senior who has demonsirated excellonce in mili-
tary science.

Siephen P. Choguetie, Denver, Coierado—The
Nalional Society of Daughters of Founders and
Pioneers of America ROTC Medal as an out-
standing junior cadef who has demonstrated ex-
cellence in military science.

Robert I, Wunder, Golden, Colorado—The Colo-
rado School of Mines Club Trophy whe has con-
tributed most to the rifle team.

Organization Appointment
Dr. Philip F. Dickson, Chemieal
and Petroleum Refining professor at
Mines, has been appointed by the
U, S. Department of Interior to the
Emergency Petroleum and Gas Ad-
ministration for a three-year term.
This organization is the Interior’s
petroleum and gas unit for the Na-
tional Defense Executive Reserve.

5.
3

Peiers

ROTC Professor

Captain Donald G. Peters has been
appointed Assistant Professor of Mili-
tary Science and Property Officer in
the ROTC Department at Colorado
School of Mines.

Captain Peters aitended the Uni-
versity of Missouri at Rolla. His
hometown is Humphreys, Mo., where
his parents, Mr, and Ms. William D.
Peters, reside.

$700,000 Grant from NSF

NNOUNCEMENT was received

Friday, May 1, that Colorado
Sehool of Mines has been awarded a
$700,000 grant from the National Sei-
ence Foundation, Secience Develop-
ment Program. This grant will be di-
rectly applied by CSM to the area of
science related to Geoscience-Mineral
Resources.

Direet application of the three-year
grant will be through the Geology,
Geophysics, and Chemistry Depart-
ments at Mines. The funding will di-
rectly appiy to the addition of new
faculty staff members, supporting per-
sonnel, the purchase of research
equipment, development and expan-
gion of inferdisciplinary fields in the
areas of geochemistry, mineral eco-
nomies, hydrology and pollution con-
trol, with additional expansion of
CSM’s over-all graduate student fa-
cilities.

A departmental science develop-
ment proposal was originaliy wriften
by Dr. Raymon E. Bisque and sub-
mitted in the fall of 1968 by Dr. Bisque
and Dr, Orle E, Childs to the National
Science Foundation, Within this pro-
posal it pointed out the needs for
mainfaining the guality of our natural
environment by the development of
advanced studies and research at
CSM to keep pace with modern tech-
nology and science as it relates to
mineral] resources and man’s role in
shaping his environment,

Following this ideal, the objectives
were stated with a plan to establish
the best possible academic and physi-
cal environment for the {raining of
highly qualified engineers and scien-
tists thus alleviating the critical na-
tional shortage of skilled manpower
in every phase of mineral exploration,
extraction, processing and ufilization.

In addition the program wiil be de-
veloped with full awareness of those
aspects of mineral economics, conser-
vation, waste utilization, and pollution
that are necessary fo maintain the
quality of our natural environment
consistent with wise and effective use
of our resources,

Major decisions in the geoscience
and mineral resource fields will be
accomplished through the common in-
terests shared by the Geology, Geo-
physics, and Chemistry departments
on campus. The grant will bring about
the development of common labora-
tories and research facilities therefore
encouraging the interdisciplinary ef-
forts by the departments.

The entire Geophysics Department
and the majority of new research
space for the interdisciplinary pro-
grams relating Geology and Chemis-
try will be housed in the new Cecil H.
and Tda Green Graduate-Professional
Center, which is currently under con-
struction on the CSM campus, This
cenfer will also house a computer cen-
ter facility of the third generation
type and an instrumentation complex
for analysis of earth materials.

Colorado Schoel of Mines expects
to maintain the achieved levels of im-
provement after this National Science
Foundation, three-year grant ends, by
continuation of an aggressive promo-
fional program both from the sfate
funds and non-state sources including
indusiry and government. The new
Cecil H. and Ida Green Graduate-Pro-
fessional Center, a three-million dollar
compiex, has been funded primarily
by private and industrial confribu-
tions. The funding for this graduate-
professional center is an example of
the type of support that can be
achieved through an over-all aggres-
give program.
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TOM GARNER, quarterback for the alumni tried in vain te place the alumni on
the scoreboard during the second half of the |0th Annual Varsity-Alumni Football Game.
Garner completed [4 of his 28 passes for 100 yards, and had one interception which
netted the varsity a TD. Garner finally gained the alumni's only TD during the 3rd quar-

ter with a one.yard line plunge.

Qutstanding American
College Athletes

Colorado School of Mines announced
recently that Nelson King and Rich-
ard Kehmeier will be honored in the
1970 volume of Ouistanding College
Athletes of America, Nominated by
their schools earlier this year, these
athletes were chosen to appear in
this awards publication on the basis
of their achievements,

Nelson King is a junior, majoring
in Metallurgy. He was named fo the
1969 RMAC All-Comnference teams in
baseball and foothall, Nelson has re-
ceived five varsity letters at CSM
and was named the Outstanding
Junior Athlete of the current calendar
year.

Richard Kehmeier is a senior Ge-
ology major. He participates in track
and has earned four varsity letters in
this sport. He holds the fieldhouse,
indoor and oufdoor CSM records in
the 440 yd. evenf, the outdoor CSM
records in the 220 yd. event and is a
member of the indoor record holding
mile relay team for CSM.

Outstanding College Athlete of
America is an annyal awards volume
featuring the biographicals and ac-
complishments of approximately 5,000
young athletes who have proven
themselves outstanding in sports,
campus activities and curriculum,

Nominations for this awards vol-
ume are made by athletic depart-
ments of colleges and universities
throughout the country. Criteria for
selection ineclude an athlete’s sports
achievements, leadership abilily, ath-
letic recognition and community ser-
vice,

An auction sale is where you gel
something for nodding.
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Victor Bush Appointed
To NAIA District Team

For the first time im the history of
the NAIA Distriet 7 area, an ail-dis-
triet team has been voted on by the
participating schools. Adams State
College of Alamosa placed eight out
of the eleven honored wrestlers and
also saw their coach Gene Moses
appointed coach of the year.

Victor Bush of Colorado School of
Mines was nominated for top honors
in the heavyweight position. Vic is a
junior majoring n metallurgy and is
from TLaramie, Wyo. Vic ended this
season with a 10-8-1 season, with a
record of 5-4-1 in dual meets and 1-2
in the CSC Tournament, 0-2 in the
MIWA Tournament and a 31 in the
RMAC Tournament.

Vie performed well until he suf-
fered a ‘“hip-pointer” late in the sea-
son wiheh he did not recover from
completely during the remainder of
the season.

Varsity Gridders
Upset Alumni 33-6

Saturday afternoon, May 9, the 10th
annual varsity-alumni football game
kicked-off at Colorado School of
Mines with the varsity receiving the
hall and marching 87 yards for a
touchdown in 13 plays. Fullback Jim
Taylor pushed through for the touch-
down and Michae! Flater kicked the
extra point.

The score remained the same
through the first half with the varsity
gaining the ball three times and the
alumni attempting two touchdown
drives,

The second half was a different
gtory for the alumni, They found them-
selves confronted with a outstanding
varsity hbackfield who gained small
yvardages and touchdowns. At 11:01
remaining in the third quarter a
pass to alumni member Jay Godley
was intercepted and refurned for a
varsity touchdown by Don Welch, the
pat failed and the varsity led 13-0.
The alumni’s quarterback Tom
Garner a 1967 graduate then put to-
gether the drive which netted the
alumni’s only TD, Following a fumble
on the 50 the alumni regained the
ball and with backs Tom Garner ‘67,
and Bill Watscn 693 carried the ball
to the one-yard line on a running at
tempt. The varsity regained their
control and picked up one additional
TD in the third quarter to maintain
a 20-6 lead.

The fourth guarter again was
dominated by the varsity with {wo
TD’s at 11:30 remaining Dan Sprouse
hit the middle for one with Glen
Sykes kicking the extra point, fol-
lowed by the last TD with 7:52 re-
maining on the cloek when K. C.
Kollenkark carried a 12-yard pass for
the TD and Glen Sykes made the
final 33rd point.

Edward J. Johnson, '49
Petroleum Geology
Room 300 |
3535 N.W, E8th Street
943-8536, Office; 721-5353, Home
Oklahoma City, Okla.

Edward P. Jucevic, 60

Consulting Mining and
Metallurgical Engineer

Mining Investment Evaluation
Mineral Exploration — Mill Design

P. O. Box 8077, University Statien
Reno, Nevada 89507
702—322.7745
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CSM Athlete Scholars Recognized

Twenty-five scholar-athletes of Colo-
rado School of Mines have been
named to the Rocky Mountain Ath-
letic Conference Academic Honor
Roll, Harry B. Kniseley, Commis-
sioner, announced recently,

Included in the honored group are
232 varsity athletes of the 15 RMAC
member institution, who have main-
tained grade averages of “B'" or bet-
fer during their college careers.

Worldwide Directory
Of Mineral Industries

Unigquely prepared as a reference
source, the Worldwide Directory of
Mineral Indusiries Education and Re-
search is an invaluable work on educa-
tion and research in the mineral in-
dusfries. With the tremendous sums
of money spent on research today, one
glaring need has become apparent—
the need for communication beiween
pecple throughout the world doing re-
search in similar areas. Previously,
this information was inaceessible with-
oul spending vast amounts of time
and energy searching for who was
doing what, where. Now, with the pub-
lication of this Directory, the dilemma
has been remedied for the mineral in-
dustries. This storehouse of facts and
figures enables educators, students,
companies, and interested individuals
to screen and obtain information on
more than 4,000 current research proj-
ects from more than 500 institutions
of higher learning in 68 countries.

Orders for this book at $35.00 per
copy may be sent to Gulf Publishing
Co., P. O, Box 2608, Houston, Tex.
77001. On orders from inside the U.S.
include 55 cents for postage and han-
dling; all orders outside the U.S.
should be accompanied by payment;
minimum postage is 75 cents for one
book and 30 cents for each additional
bhook.

“Athletes gain public recognition
because of their conspicuous partic-
ipation in sports, but many of them
are as successful in the classrooms
as they are in athletic competition,”
Kniseley commented,

Following is a list of Coloradoe
School of Mines athletes who re-
ceived the special recognition:

Cross Country; George Rux, Barry
Sauve. Baskethall: Tom Tulk. Swim-
ming: Gary Krieger, Bob Wiley.
Wrestling: Tom Comi, Fred Limbach,
Tim MeClure. Golf: John Belcher,
Scott Minnick, Philip Johnson, Wil-
liam Server. Baseball; Truman King,
Steve Luedders, Leon Piper, Sieve
Hile. Track: Emmitt Kraff, Steve
Rakowski, Barry Sauve, Bill Server,
Paul Culnan, Dave Towner. Tenmis:
Steve McFarland, Bruce Pike, Bob
Spangter, Jim Flanagin, John Eulich.

In addition to the 25 athletes re-
ceiving RMAC. recognition 31 addi-
tional Colorado School of Mines ath-
letes were on the first semester honor
roll mainiaining a ‘“B” or higher
grade point average.

The athlete with the highest cumu-
lative grade point was Roger Olsen,
sophomore from Yuma, Colo., whose

Industrial Minerals
Of Utah Shown
On New Map

A new map of the industrial min-
erals of Utah has been recently re-
leased by the Utah Geological and
Mineralogical Survey. Prepared by
Hellmut H. Doelling, economic geol-
ogist of the Survey, the map shows
where industrial minerals may be
found in the State, whether the sites
are developed or not and whether ac-
tively producing.

The map, printed in color, is 117x16”
with desecriptive summaries of each
locality printed on the back. Copies
may be obtained at the Utah Geologi-
cal Survey, 103 Utah Geological Sur-
vey Bldg., University of Utah, Salt
Lake City, Utah 84112, for 35 cents or
50 cents prepaid. Mail orders should
include the price of the map with the
order,

Specialized

Engineering and

Equipment Service

for Mines—Mills—1Industrial Plants

Engineering Consultants—Plant Layout
Equipment Consultants—Design
NORTHERN BLOWER CO.

Bag Arresters — Serubbers

SHEPARD NILES CRANE %
HOIST CORP.
Cranes, Hoists

PATTEN ENGINEERING CO.
1795 Sheridan  Denver, Colo. 80214
237-0433

EARTH
SCIENCES
/ I“el

MINERAL EXPLORATION

Consulting and Services
Doug Stevens '65  Duane Bloom '65
Bl Walker "81 Bill Calkin 67
George Rouse '61, "68 {303}
110] Washingten Ave, 279-7733
Golden, Colo. 80101
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GPA stands at 3.86. Olsen was an of-
fensive guard on last fall’s varsity
football team,

Other athletes outstanding were in
the following sports:

Baseball: Fred Ciochetto, Bob Dear-
inger, Basketball: Michael Aceosta,
Donald Apt, Bob Dearinger, Leon
Piper, Steve Luedders. Creoss Coun-
try: Paul Culnan, Stephen Douglas.
Foothall: Wiliam Arbegast, Randal
Brocher, Patrick M. Claiborne, Rich-
ard Gardner, Steven Hile, Gary Hudi-
burgh, Roger Olsen, Randall Scoft,
Dennis Ulrich, Geolf: Philip Hammond.
Swimming: Walter Malone, Greg
Siebers. Tennis: David Korrey. Track:
Randal Brocher, Lawrence Brum-
well, Stephen Douglass, Richard Keh-
meijer, Robert E. Watson. Rifle: Rob-
ert Wunder, Skiing: Robert Crewd-
son, William Pearson, Soccey: Lyle
Bonham, Vasfi Erol, Heinz Hartmann,
James Kohm, Steven Schuburt,
Mustafa Tasci.

Breaks Record
In High Jump

Brett Bristol, a junior majoring in
chemistry at CSM set a new school
record May 2 in the high jump
event at 6714’ while attending the
Southern Colorado State College In-
vitation Track Meet.

Eileven teams were participating in
thé meet at Pueblo, Bristol won the
event hands down, therefore allow-
ing him to participate in the NATA
National Meet and the College Divi-
sion meet of the NCAA. Both events
will be held during the month of
June.

Brett broke his last year’s record of
6°6%°" which he set during the 1969
season at Mines, IHis hometown is
Brighton, Colo.

CSM Athletic Director

On Selection Committee

CSM  Athletic Director Frilz
Brenecke has been appointed chair-
man of the 1970 College Division All-
American Football Team Selection
Committee within the district 6 of the
coaches association. .

The other two members of the com-
mittee are: Nate Harlan, Head Foot-
ball Coach, St. Thomas University in
Minnesota; and Ron Erhardi, North
Dakota State University in Fargo.

This committee accepts nomina-
tions for all of the college division
institutions in its district, screens the
candidates and then sends final se-
lections from this district to the over-
all chairman, Ted Dunn of Spring-
field College in Springfield, Massa-
chusetts.
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PRIZE-WINNING INDUSTRIAL EXHIBITS SHOWN ABOVE WERE PHOTOGRAPHED during the 34th Annual CSM Engineers’ Day
activities held April 17-18, 1970. First place award went to Infand Steel Co.; second, Denver Equipment Division of Joy Manufac-
turing Co.; third, Hewlett-Packard; fourth, Aluminum Company of America. The top two exhibifors received advertising space in
MINES Magazine as & part of their award. Impressive displays from each of the Colorado Scheol of Mines' engineering departments

were set up in addition to the industrial and military displays in Steinhaser Field House.
MacDonald is presented on pages 16-19 of this issue of the magazine.

GEOCHEMICAL SERVICES

Now added to our capabilities in mineralogy, metal-
lurgical and chemical process development.

—Plan, organize, and conduet geochemical surveys to supplement
your geological and geophysical exploration programs.
—Aid with data reduction, trend analyses, interpretation.

J. Kent Perry, '58
Geological Enginser

HAZEN RESEARCH, INC.

4601 Indiana Street, Golden, Colorado USA 80401
Phone 303/279-4547 TWX 910-934-0199

Deimer L. Brown, 43
Geological Engineer

G, C. Weaver, '26

POTASH
CONSULTANT

P. O. BOX j0I4
CARLSBAD, NEW MEXICO

Eugene E. Dawson, '38
American Independent Oil Co.

Kuwait, Arabian Gulf
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The keynote address by Gordon J. F.

Warner Recipient
Of Class of 1939's
Scholarship Fund

ICHAEL P. WARNER of Brush,

Colo., is this year’s recipient of
the $100 award from the Class of 1939
Scholarship Fund. (Interest from the
$1760 fund goes each year to an en-
tering freshman selected by the CSM
coaching staff.}

Mr., Warner graduated from Brush
High School in 1969 and enrolled at
Mines this fall. He is an All-State bas-
ketball player, standing 6'6” in height
and led Brush High School last winter
in the State Class AA Championship,
He also participated in the Colorado
High School All Star Game in Pueblo
this past August. He graduated 11th
in a class of 120, and his total over-all
grade point average from high school
is 3.57. He is married and has a small
child.

Once we talked out our problems
over coffee and cigarets. Now they
are the problems,
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THE COLORADO SCHOOL OF MINES ALUMNI PLACEMENT SERVICE functions as a clearing house for alumni
and former students who wish to receive current information about employment opportunities for which they may
qualify. I_t also serves the oil, gas, construction and related indusiries and many government agencies by mainfaining
current listings of openings they have for qualified engineers, technical and management persornnel,

' Corppanies needing qualified men with degrees in Geological Engineering, Geophysical Engineering, Metallurgical
Eng{neermg, Mining Engineering, Petroleum Engineering, Petroleum Refining Engineering, Engineering Physics, Engi-
neering Mathematics, and Chemistry are invited to list their openings with the CSM Alumni Placement Service, Guggen-

heim Hall, Golden, Colorado.

Listed below are coded references to the graduates of the Colorade School of Mines who were available for employ-

ment at the time this issue of The MINES MAGAZINE went fo press.

Client’s
Code
Number

MN 18
MN 19
MN 29
MN 30

MN 34
MN 35
MT 41

MT 42
MT 43

MT 44

MT 45
MT 47
MT 48

MT 49

MT 50
MA 05
GE 30
GE 31
GE 32
GE 34

GE 35
GE 36

GE 37
GE 38

GP 15
GP 17
GP 18
GP 19

PE 15
PE 16

PE 17
PH 02
PH 04
PR 11

30

Degree

Mining
Mining
Mining
Mining
Mining
Mining
Metallurgy

Metallurgy
Metallurgy

Metallurgy
Metalluxrgy
Metallurgy
Metallurgy

Metallurgy

Metallurgy
Mining—Math

Professional
Engineer
Professional
Degree
Geological
Engr. N/A
Geol, Engr,
Civil Eng,
Geology
Geology

Geol. Engr,
Geology

Geophyics
Geophysics
Geophsyies

Professional
Engineer
Petroleum

Pet, Eng.

Pet. Eng,
Physics
Engr. Physics

Masters in
P.R.E.

Age

44
34
51
26

39
45

25
28

28
33
33
35

24

24

26

24
24

27

34
23

30

Marital
Status
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Preferred
Fields of Work

Mining-Metals Mill
Mining Engineer
Sales Management
Mine Exploration or
Heavy Equipment
Mining Geology
Mining Engineering
Metallurgical Engincering
Management
Sales or Technical
Representative
Metallurgical Engr./MNuclear
Fuel Rod Mfg,
Mechanical Metallurgy
Physical Metallurgy
Mill Operation
Development, Project
Management
Project Metallurgy—
Producticn Metallurgy
Sales Eng.
Project or Process
Engineering
Operations research,
Systems analysis
Engineering—Civil—
Geology
Geological Exploration
Development, Management
Chief Mine Geologist
or Senior Geol, Eng,
Prefer Management

Mining Geology

Production—Mining or
Non-metallic Processes

(zeclogical Exploration

Mineral Prop. Evaluation
Mine Manag, & Planning
Petroleum Expl

Geophysics
No Mgmt. Trainee
Mineral Exploration

Reservoir Engr,
Prod. Engr,

Pet. Engr,

Engineering Physics

R.& D, Engr. Marine Engr.
Management Systems

Locality
Preferred

Colorado

Western U.S.

U.S.A.

Alaska/Western U.5.A,

Western USA/Foreign
Open
U. S8

Open

u. 8.

except N E.
Open
Western U.5.A.
West. U. 8.
Colorado

Rocky Mt.
Region

Western USA
Rocky Mtn,

Open
Western U, 8. A,

Western U, 5. A.
Will consider other
Open

Open
Western U.S,

Western USA/Foreign
Western USA/Foreign

Rocky Mountains
Colorado

Rky. Min,
Southwest U, S, or
South America
Rocky Min. Region
Rocky Mtn., Canada
or Alaska

Open

Rocky Mtn. Region
Coastal except N.E.
U.S.A.
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Languages
Spoken
English
English
English
English

English/Spanish
Fnglish
English

English
English

English
English
English
English/Spanish

English

English

Thai, Spanish and
English
English

English
English

English
English

Enghlish
English

English
English
English
English

English

English
English
English
English
English
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Nuclear Power Symposium

A sympasium cn the “Envirecnmen-
tal Aspects of Nuclear Power Sfa-
fions” will be held at United Nations
Headquarters in New York Aug. 10-14,
The symposium is sponsored by the
International Atomic Energy Agency
in cooperation with the Afomic En-
ergy Commission. It will provide for
the exchange of views on the health
and safety aspects of nuclear power
stations and on environmental prob-
lems of nuclear power,

Third Symposium on Coal
Mine Drainage Research

The Third Symposium on Coal
Mine Drainage Research, sponsored
by the coal industry, was held at the
Mellon Institufe Auditorium, Pitts-
burgh, on May 19-20.

Mine Drainage is one of the major
problems of the coal industry. The
symposium gave coal industry Ieaders
and other interesisd persons broad
in depth looks at recent progress in
mins drainage research.

Dean Charles T. Hol'and of the
School of Mines, West Virginia Uni-
versity, Morgantown, was chairman
of the symposium committee, James
¥. Boyer, Jr., project scientist for
Bitumimous Coal Research, Inz,, Mcn-
rocville, Pa., was program chairman.

Survival Kit for Students
Traveling to Europe

The Counrtil on Infernational Edu-
cation Exchange has come to the aid
of the student traveler with its new
Survival Kit for Students Going to
Eureps. The Survival Kit is an in-
formation packet designed especially
for the independeni student fraveler
of the "70s who wants to ses FEurope
as &n insider.

The Survival Kit contains informa-
tion on student hostels and restau-
ranls; inira-European studemt flights,
trains and buses: and general infor-
mation to help the student plan his
trip and maintain his budget. (To be
eligible for many of these special
student travel services, as well as
other European discounts, the student
needs an International Sfudent or
Scholar Identity Card which is also
availahle from the CIEE,}

For information and assistance,
write {o: CIEE Student TFravel Ser-
vices, 777 United Nations Plaza,

New York, New York 10017. The an-
swer fo a student’s 8.0.S, is here.
“Survival” has mever been so much
fun,
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MILL
BULK

DESIGN —

BULLOCK ENGINEERING INC.

70 W, 6th Avenue

Denver, Colo. 80204

Ph.: 303-266-3821

Harry €. Bullock—"45

Seismic siirveys, data processing; Sa

‘ence Servige, date processing; digit
“triakradiographic surveys, ga

inis, You. may - receive data -

microgeismic surveys..

Peta.l Badiz ‘41 "Jim Woodburn ‘31 - Hugh Evans '4% -

FEASIBILITY STUDIES
MATERIAL HANDLING SYSTEMS
CUSTOM MACHINE DESIGN




Reynolds Reichert

Reynolds Promoted by U.S. Steel

To Superintendent-Maintenance
AMES F. REYNOLDS, E.M. 1961,
has heen appointed superintend.
en{-maintenance, Western Distirict
Coal, U, 8. Steel Corp., Dragerton,
Utah, He succeeds John T. Maulsby,
who has retired.

Mr. Reynolds, a native of Price,
Utah, graduated from the Colorado
School of Mines in 1961 with a degree
in Mining Engineering, He began his
career with U. 8, Steel that same
year as a management trainee, He
wag promoted to the position of elec-
trical engineer in 1963, holding those
responsibilifies until this latest ap-
pointment,

Mr. Reynolds, his wife Nadean and
children reside at 345 Carson Avenue
in Dragerton.

Reichert Joins Australian Firm

0f Consulting Engineers

TANLEY 0. REICHERT, D.Sc.

1953, for the past nine years ge-
ologist and senior engineer in the Ra-
diological Sciences Division, Savan-
nah River Plant operated by DuPont
for A.E.C., has joined the firm of
Layton and Associates Pty, Ltd., con-
sulting geologists, mining engineers,
and metallurgists, Australia. His
headquariers will be in Pertha, West-
ern Australia,

Deneke Appointed Manager

For Division of U.S. Gypsum

ICHARD W. (DICK) DENEKE,

E.M, 1943, was recently ap-
peinted manager, Manufacturing for
the Southern Construction Produets
Division of the United States Gypsum
Co., an international building materi-
als manufacturer, He has the respon-
sibility {for seven plants within the
Seouthern Division,

Mr. Deneke is a graduate in Min-
ing Engineering from the Colorado
School of Mines and was a member
of Sigma Alpha Epsilon Fraternity.
He was also elected to Tau Beta Pi,
Blue Key, and Scabbard and Blade.

During World War II, Dick served
as a First Lieutenant in the U. S.
Army Engineer Corps. Immediately
after the war, he joined U. 8, Gyp-
sum at Farnams, Mass,, as a quarry
engineer., Before being appointed
manager-Manufacturing, Mr. Deneke
was Works manager at Plaster City,
Calif,, and Heath, Mont.

Mr, Dencke is married to the for-
mer Karen I. Larssom, and they re-
side at 1130 Winding Creek Trail in
Atlanta, Ga., with their two daugh-
ters, Tina, 10, and Suzy, 6.

Denelce Dutton

AERIAL TRAMWAYS
Design, Manufacture & Installation

HERON ENGINEERING CO.
2000 5. Acoma St., Denver, Colo, 80223

Phone 777-4497

@n"

"TERRAMETRICS

A Teledyne Company

16027 West Fifth Avenue
Golden, Colorado 80401
(303) 279-7813 TWX (910)

SPECIALISTS IN THE IN SITU
MEASUREMENTS OF SOIL AND ROCK BEHAVIOR

Donald R. Stewart '61 — W. H. Thornley, Jr.
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] Doely
Donnelly Receives Promotion

At CF&I Steel’s Palmer Plant
HOMAS K. DONNELLY, GeolE.
’59, has been appointed assistant
superintendent-Industrial Engineering
at CF&I Steel’s Palmer Plant, Pal-
mer, Mass, He had bheen a senjor in-
dustrial engineer.

A native of Pueblo, Colo., Mr. Don-
nelly attended the Los Angeles City
College and in 1959 received a degree
in Geological Engineering from the
Colorado School of Mines, He will re-
ceive a Master’s degree in Business
Administration from Western New
England College this spring.

Mr. Donnelly joined CF&I Stee)
Corp, at the company’s Pueblo Plant
in 1962, He was transferred to the
Palmer Plant in. 1966,

Married with three children, he
makes his home in Wales, Mass,

Dutton Supervising Engineer
For Humble 0il and Refining
ILLIAM G. DUTTON, P.E. 1954,

‘i’ of the Southwestern Division
office of Humble 0il & Refining Co.
in Midland, Texas, has recently been
promoted to the position of Division
supervising engineer, This promotion
is in recognition of oufstanding
achievement, particularly in the field
of reservoir engineering.

Mr, Dutton is a native of Fort Col-
lins, Colo., and graduated from Colo-
rado School of Mineg in 1954 with a
degree in Petroleum Engineering. He
worked briefly at Grand Isle, La., be-
fore going on military leave of ab-
sence., Upon returning fo Humble he
was assigned to a one year fraining
program at Headguarters in Houston,
Texas.

Since June 1957, Mr. Dutton's as-
signments have covered various
phases of reservoir engineering aectiv-
ity in the Division office and other
areas of West Texas and New Mexico.

In February 1967, he was assigned
as senior supervising engineer in the
Division Reservoir Engineering group
—the position he held unfil his recent
promotion, He is a member of the
Society of Petroleumm Engineers of
AIME,

Appetizers are those little things
you keep eating until you lose your
appetite,
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Melickian

G. E. Melickian and R. L. Lea
Admitted to Partnership
In Dames and Moore
ARY E. MELICKIAN, GeolE.

1959, and RICHARD L. LEA,
Geol. . 1959, have been admitted to

the partnership of Dames & Moore, -

international consulting engineering
firm in the applied earth sciences,

An employee of Dames & Moore
for 10 years, Mr. Melickian is pres-
ently located in the firm’s Los An-
geles Executive Offices, Formerly,
he was assigned fo its Los Angeles,
Salt Lake City, and New York engi-
neering offices, He has directed engi-
neering, geologic, and geophysical in-
vestigations for harbor projects, in-
dustrial development, dams, mining
facilities, and nuclear power plants in
the United States, Caribbean, Mexico,
and Scandinavia. He was transferred
to the firm’s Executive Offices a few
years ago and gince has functioned as
its quality assurance engineer and
special projects engineer, He is cur-
renily serving as manager of public
relations and as chairman of the
firm’s research and develepment
committee,

A registered geologist and certified
engineering geologist in the state of
California, Mr, Melickian is a mem-
ber of the Sociefy of Mining Engineers
of the ATME, American Institute of
Professional Geologists, the Associate
of Engineering Geologists, and sev-
eral other professional organizations.
He is the AIME representative to the
American Geological Institute House
of Society Representatives and, two
yvears ago, served as the delegate of
the Association of Engineering Geol-
ogists to the International Geological
Congress held in Prague, Czechoslo-
vakia, He formerly served as presi-
dent of the Southern California See-
tion of the Colorado School of Mines
Alumni Association,

Richard L. Lea has been general
manager of Dames & Moore's Span-
ish subsidiary sinee 1967. Prior to this
he served as chief engineer in the
firm’s Atlanta office and as project
geologist in its Salt Lake City office.

Since joining Dames & Moore eight
years ago, Mr, Lea has traveled ex-
tensively throughout the world on nu-
merous projects, particularly in the
fields of water resources, dams, and
water supply. He has directed the en-
gineering and geologic investigations
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and design for several earth dam
structures in the United States and
Spain. Mr, Lea has been involved in
numerous envirenmental studies for
the siting of nuclear power planis and
subsequent testimony before the
United States Atomic Energy Com-
mission during hearings for licensing
nuclear reactors for operation. His
work presently involves him in con-
sulting assignments throughout Spain,
other parts of Europe and North
Africa,

Mr. Lea is a member of the Ameri-
can Society of Civil Engineers, So-
ciety of Mining Engineers of AIME,
U. 8. Commiitee on Large Dams and
the International Society for Rock
Mechanics, He is a registered civil
engineer in the state of Georgia.

Prof. Leonard £. Olds of SDSM&T
Develops Steel-Making Process
For Small-Capacity Plants
EONARD E. OLDS, Met, E. 1949,
associate professor of Metallurgy
at South Dakota School of Mines &
Technelogy, believes there is an ex-
cellent opportunity for industry to
uiilize the taconi e deposils in South
Dakota for steel making.

The {first steel made from native
taconite in South Dakota was smelted
and poured May 12, 1970, in a make-
shift foundry at SDSM&T in Rapid
City, 5.D. “We have developed a
steel-making process which should be
economically feasible for small-capae-
ity plants,” Professor Olds stated.

The faconite used was from Hat
Mountain, west of Rapid City, It was
concentrated by a Tech student,
Cheng Hsin Wang, who is working
on his mastier’s,

Reduction was by sub-bituminous
coal from Gillette, Wyo,, and the high
carbon steel-to-be was heated in an
electric arc furnace.

Professor Olds, a 1949 Colorade
School of Mines graduate, joined the
SDSM&T faculty September of 1969.
For 10 years he was with the Strate-
gic Udy Co., Niagara Falls and On-
tario, where he was vice president of
research.

Earlier he taught and was engaged
in. research at the University of Den-
ver, From 1936 to 1959 he did metal-
lurgy research ai Battelle Memorial
Institute.

Charles R. Johnson, '49

Mining Consultant
Geological Investigations
and Evaluations

P. O. Box 88  Tei. 303—&85-5737
Manitou Springs, Colo, 80829

B. G. Baugh and S. W. Schoellhorn
Elevated to Vice-Presidents
0f Seismograph Service Corp.

ILLY G. BAUGH, Geop. E. 1950,

and 8. William Schoellhorn, Geol.
E. 1942, have been elevated to vice
presidents of Seismograph Service
Corp. of Tulsa, Oklia. The announce-
ment came from E. D. Wilson, presi-
dent and chief executive officer,

“Baugh will be responsible for
foreign seismic land operations super-
vised from the United States, while
Schoellhorn will remain in charge of
research and development,” Wilson
stated, “The former,” he continued,
‘‘was elected assistant vice president
of foreign operations early last year
but continued expansion of our foreign
aetivifies necessitates additional em-
phasis in this area of our business.

“Schoellhorn’s promotion is made
in connection with our intensified pro-
grams in research and development
designed to maintain required tech-
nelogical levels.”

Baugh joined SSC in domestie ex-
ploration after receiving his profes-
sional degree in geophysical engineer-
ing from Colorade School of Mines
in 1950. After a tour of U, 8. Navy
service, he returned to the company,
serving in increasingly imporiant
geophysical positions throughout the
world. He was manager of Libyan
operations from 1964 to 1966 when
he was made staff supervisor of
foreign operations in the Tulsa head-
quarters.

Also an alumnus of Colorado School
of Mines, Schoellhorn received his
Geological Engineering degree in
1942, and did graduate study in geo-
physics at California Institute of
Technology in 1949 and 50, He joined
S3C as an instrument operator on a
seismic crew, He advanced to party
chief in Venezuela and later became
area supervisor in domestic explora-
tion. He then became senior research
enginesr in charge of seismological
research and was named research
director in 1958, In 1963, he was
elected assistant vice president of
research and development.

BSCE’s Refinery/Chemical

West Coast — to $15,000, Industrial
refinery or chemical complex devel-
opment experience. Road, railroad,
drainage layout. Concept design, en-
gineering details, Excellont benefits.
Fee paid, Resumes invited, EMPLQOY-
MENT EAST, Box 992, Groton, Conn.

Elmer R. Wilfley, '14

Wilfley Centrifugal Pumps

Denver, Colorado
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1940-1919
W, C. Chase, ‘05, 913 Shades Road, Birmingham,
Ala. 35726 1920-1939

Framk Slstermans, '23, 5937 Pine Ave., May-
wouod, Calif, 90270

Frank J. Btertz. '23, 706 1B, 8lh Ave., Jack-
sonville, Ala. 38265

C. W. Tutlle, '28, 705 So, Allon Way, Denver,
Colo. 30231

Wendell C. Munson, '27, 8628 Boulevard View,
Apt. A-l, Alexandria, Va. 23307

Theodore Say, 30, P.0, Box 985, La Jolla, Calil.
52037

William P. Morris, ‘32, c/o0 Sipprelle, Grand
Valley, Colo, 81635

William W. Llttle, '34, P.0. Box 225, Dougias.
Ariz. 85607

Jack D. Muilinax, '37, P.O, Box 2044, Sheridan,
Wyo. 82301

Rudeiph E. Westiing, 37, 7715 Twin Hills,
Houston, Tex. 77071

Bruce E. Kent, ’38. American Embuassy (AID),
APO San Francisco, Calif, 96356

Edmynd A. Tyler, '33, 210 S. 3rd East, Moab.

Utah 84532 1940-1959

Reeve M. Dulune, '49, 1816 L Street, Sacra-
mEélith.t. Callldf. %5814

ayton L. Creager, ‘41, 635 . Rl

Littleton, Colo. 80120 5 5. Elizabelh
Avelino F. Suarez, *41, Inco Mining Corp., 2277
Paseng Tamo, Makati, Rizal, Philippines

_Jack Chelius, *42, 1801 Cambridge Ave,, Wyomis-
sing. Pa. 19610

Horace Goedel, '42, 17615 W. 16:h Ave.. Apl.
24, Go'den, Calo. 80401

Ray H, Johnson, 42, 1104 S.E, Parkway Pl.,
Wenatches, Wash, 98301

Augustus L. Moore, ’'42. Revere Jamaica, Vaux-
hali: Box 1-Maggotty P.O., Jamaica, West Indies

Richard H. Adams, ’43, 50 Camino Allg, Santa
Barbara, Calif. 93103

H, W. Addington, '43, 655 Petroleum Club Bldg..
Denver, Colorado 80202

James R. Huoduall, '43, 17 Bavou Shadows.
Housten, Tex. 77024 .

Richard F. Miller, ’43, P.0. Box 735, Crosby.
Tex. 77532

Jaek V. Hill, '44, 5575 Vasper Court, Concord,
Calif. 94581

Rithard A. Ganong. 47, P.C. Box 2401, Bukers-
fie'd, Calif. 93303

Johm A, Wolfe, *47, Suite One, 5133 Richmond
Ave., Houston, Tex. 77027

Raymond T. Burns, ’48, P.0. Box 7600, Los
Angeles, Calif. 90054 ’

William G. Culler, 48, %1 Suflon Place, El
Paso, Tex. 79912

Philip R. Hammond, 48, P.0. Box 302, Diablo,
Calif. 94528

George S. Schonewald. '48, M.R, 17, Tingiey
TRoad, Morristown, N.J. 07960

J. 1. Wanner, 48, 607 Colorade DBldg., 1615
California St.. Denver, Colo. 86202

George E. Hulpiau, '49, 594 So. Parktown Drive,
Deer Park., Tex. 77526

Dr. :Julius A, Kruog, *49, 5709 Lyons View Drive,
Knoxville, Tenn, 37919

J. Rohert Medaris, '49, P.0. Box 1859, Tuisa,
Okla. 74101

. Arthar W, Ruff, '4%, Cia. Meridional, Trav.
Quintino Bocaiuva 1249, Belm-Para, Brazil, S§.
America

D, G. Little, II, '50, P.3. Box 404, Tripeli,
Libya

Williamm P, Youmg, Jr.. 50, 1085 Yank Court,
Guolden, Colo. 80401

John Conners, '51, 60 Orda’e Blvd., Pittsburgh,
Pa. 15293

William S. Dennis, ’51, River Road, Wevertown,
N.Y. 17836

Floyd W. Maock, '51, 908 Nail Parkway, Moore,
Okla, 73060

B. E. Van Arsdale, Jr., 'sl 1900 Ave. of the
Stars, #5565, Los Angeles, Calif. 90087

Dr. Douglas R. Cook. 52, 6200 W. Harvard
Drive, Denver, Colo. 80227

Stuart A. Jones. '52, 8415 Topangs Canyon Blvd.,
Canogu Park, Calif. 91304

Karl Knuison, '52, 76 Spadina Parkway, Pitts-
tield, Mass. 01201

Adolph V. Mitterer, 52, 1200 W. 22nd Place.
Lalktewood, Colo. 80215

Thomas A. Warfield, ‘52, 4888 Regenis Park
Lane, Fremont, Calif. 94533

Lonis P. Lombarde. 53, 1329 Foote St., Con-
way, Pa. 15027

Iat H. McKay. ’53, 0il & Gas Dept.,, Bank of
Montreal, 400-5th Ave. S.W., Calgary, Alberta,
Canada

Haldon J. Smith, '53. 390 Helly St., Denver,
Colo. 80221

Edward C. Burgan, '54, 26 Granlea Place, S.W.,
Calgary 4. Alka., Catiada

Roy L. Essary, '54, P.C. Box 93, Avenal, Calif.
93204

Robert A, Hildebrand. *54. 3%5 So. Union Blvd..
Suite 218, Lakewoed, Colo. 80223

34

Morlimer A. Klne, Jr., '54, 1560 Eiveden Hotse,
Calgary 2. Alberia. Canada

Clement J. Blun, ‘55, c/o Geophysical Servie:
Int. S.A.. Canterbury House, Sydenham Rd.,
{royden, Surrey, U.K.

Johm 8. Vanderpuol, '55, 895 -Murry, Ely, Nev.
349301

Dnee M. Miles. 'S8, Suite 284, 700 6th Ayenue
5.W., Calgary. Alberta, Canada

Carl B, Piercy, '56. 413 Monti Circle, Pleasant
Hill, Calif. 94523

Harvey P, O’Brien, ’58, 200¢ Glen Cove Road,
Vallejo, Calif. 94580

Dale R. Portinga. ‘58, 7404 S.E, Main St
Portland, Qre. 97215

Clifton €. Samxons, '53, 442 S, Slate, Clear-
field, Utah 84015

Mr, Rokert F, Zimmerman, '58, 13415 Forest
Kuoll Dr., New Berlin, Wis. 53151

Fred A, Kumpf, *59, 1, Grendon Gardens, Wem-
bley Park, Middiesex, England

1960-1970

Albert L. Dugger, ’60, 38567 West 62nd PL.,
Arvada, Colo. 84402

Alberi 8. Griffin, Jv., ’60, c/o Arabian Amer-
ican Ol Ce., Box 581 Ras Taerura. Dhahran,
Saudi Arabia

Kenneth L. Larner, °60, 6060 Skyline Dr.. Apt.
249, Houston, Tex, 77027

Maj. George A, Lindroth, '60, Box 102 Rebuild
Div. MAAG, APO San Francisco,Calif. 96293

Dv. George D. Shier, '60, 215 W. St. Andrews,
Midland, Mich, 48640

A. Scott Turner, 60, 44 Patterson Ave., Green-
wich, Conn. 06830

Arthur T. Biddle, ‘61, 12449 W. Jdaho Dr,,
Denver, Colo, 80228

David M. Dougherty, ’61. 27500 Bishop Fark Dr.,
48065, Wiclliffe, Ohio 44092

Junji J. Inenye, ‘81, 861 57th St, Oakland,
Calif, 94608

James D. MeDowall, ’61, c/o Denver Equip-
ment Div., Joy Manuf. Co., P.O. Box 5253, Den-
ver. Co'o 80217

Charles H, Miles, ’df, c/o Mr. Frank Fisher.
905 Scuth Flower, Denver, Colc. 80226

Thomas €. Amile, 62, c/o Gen. Delivery, Kay-
enta, Ariz. 86033

William D, Faulkner, 62, Calgon Center, P.C.
Box 1346, Pitisburgh, Pa. 15230

William G. Flesner, ‘62, c/o Crecle Petroleum,
Eslade Zulia, Tia Juana. Venezvela, S.A.

Roberi S, Roberis, 62, 15 309 Cornish Sg.,
Lawrence, Kan, 66044

Michael C. Savell, '62, 3179 ¥letcher Bt., Simi,
Calif. 93064

Wititam B, Schmidt, 62, 10617 Moore St., Falr-
fax, Va. 22030

Clark H. Zakovi, '62, c¢/c Tecnology Manage-
ment, 1 Broadway, Cambridge, Mass. 02142

Joe Neal Pinkham. '62, 5146 Kimberly Road,
Mimnetonka, Minn. 55343

Jerome T. Broussard. '63, 6032 Picrce $t., New
Orleans, La. 70119

Russell L Covlett, ‘63, 2856% South Alameda,
Corpus Christi, Tex, 78404

Li. Gordon R. Lacy, Jr., 704622, '63, Statf Civil
Engineer, COMUSNAVPHIL, Box C, APO San
Francisco, Calif. 96652

Keith R, Linck, ’63, 77 Prospeclor Village,
Gelden, Colo. 80401

Bruce A. Miller, '63, 343 Chalmette Dr.. Hazel-
weod, Mo. 63042

Dr. Poh-Hsl Pan, 63, 12119 Cox Lane, Dallas,
Tex. 73234

Terry L. Campbell, '64. 1808 N.W. 37th, Okla-
homa City, Okla. 73118

Daniel K. Fix. '64, 1172 Hegency Dr., Pills-
burgh, Pa. 15237

Jeffrey D. Goodman, ‘64, P,0. Box 344, Lincoln-
dale, N.Y, 10546

Robert J. Governski, ’64, 17834 Burbank Blvd,,
Encino, Calif. 91316

James R. Helley, '64, 100 N. Third St., New
Freedom, Pa. 1734%

George G. Heiser, °64, 1832 Grand Ave., Glen-
wood Springs, Colo. 81601

Thomas L. Huphes, '64. ¢/o Bechtel, P.0. Box
807, San Manuel, Ariz, 85631

Lt. Floyd 5. Ite, ’64. 2885 Dahlia St., Denver,
Colo. 80207

Mr. David Galen Reese, ’§4, P.O, Box 4667,
Kremmerer, Wyo, 83161

Terrance 5. Rouse, 64, 6971 Cox Lane, Smith-
field, Tex. 76080

Barrett E. Sleeman, '64, 2703-505 4 Ave. S.W.,
Calgary 1, Alberta, Canada

Ralph 1. Allen, Jr., '65. 51 Philadelphia Ave.,
Takoma Park, Md., 20012

Donald H. Block, ‘65, 48%0 B Flyer Court,
Bridgeton. Mo. 63044

Renald R. Boriseh, '65, 4002 W. 3rd. Kennewick,
Wash. 99336

William D, Hunzeker, '65. 1417 Crockett, Gar-
land, Tex. 7504¢

John A, Turley. '65, 6500-4 Voss Village Mall,
Houston, Tex. 77027

R, William G. Wright, '65, 1705 Newlon St.,
Greina. La. 70053

David K. Wyness, ‘65, 1624 Willemore, Spring-
field, Ti. 62704

Lt. Jehn €. Fervedl. 523-50-8270. '86, H@ MACV
(CORDS PP&P)., APO San Franclsco, Calil,
56232 .

James R. Glvens, '66, 784 Mt. Lassen, Stead
FFacuily, Reno, Nev. 89506

David E. Krehs, 66, 91 Main St., Inspiration,
Ariz, 85537

Dy. Frank R. Milliken, Jr., '68, Pres. Kenne-
coit Copper Corp., 161 East 42nd St., New York.
N.Y. 10017

John W. Morrisom, 86, 2619 Santa Ana Ave.
Apt. A, Costa Mesa, Calif. 92627

Lf. Robhert 5. Pearsen, ‘66, 2105 Mary, Ponca
City, Okla. 74601

A. Tom Peery, Jr.. '66, 2310 Fountain View Dr.,
#54, Housten, Tex, 77021

John R. Pierce, '86, 1826 Forest, Carlsbad,
Calif. 12008

. V., Ramaswamy, '66, Universal Oil Products
Co., 30 Algonguwin Rd.. Des Plaines, Ill. 60016

Richard T. Heseigh, '66, 5224 E. Warren, Den-
ver. Celo, 80222

Earl D. Brown, ’67, ¢/o Mobil Oil, 500 N. Oak-
cliff Blvd., Dallag, Tex 75208

David L. Chua, 67, 612-24lth St., Gelden, Colo.
504061

Renneih Allen Dickson, '67, 4900 Tartan Dr.,
Metairie, La. 70003

Charles Hanebuth, Jr., ‘67, 158 W. Dilerest,
Florence, Ky. 41042

1st Lt, Warren L. Harvisen. ‘67, 10350 W. 13th
Ave., Lakewood, Colo, 80215

Lev, James E. Hodges, '67. Route 2, Box 78-D,
Fort Lapton, Colo, 8062

Kenueth A. Miller, '67, 6697 South Cherckee,
Littleton, Celo, 80120

Eduarde A, Moya, 67, Torre Norie Piso 19,
Centro Simon Belivaiy, Caracas, D.F. Verezuela,
S.A.

Charles E. Brooks, I, '8, 508 Vance, Apt. 107,
Taylor, Tex. 76574

Peter Graebner, 68, 1801 E, La Habra Blvd,,
#21, La Habra. Calif. 80631

Lt. Gerald W. Grandey, '63, 77th Engineer Co.
(PC), Fort Belveir, Va. 22060

Robert E. Irelan, '63, P.0. Box 5027 FiL
Amador, Canal Zone 09334

Thomas W. Johnston, ‘63, P.O. Box 606, Hercu-
laneum, Mo, 63048

Kays Fouad Loulfi, '63, ¢/o Peily Geophysical
Co., 5475 Leetsdale Dr., Denver, Celo 53222

John M. Mecllyvoy, '63, 410 Clearview Dr., San
Antenio, Tex. 78228

Dr, Barry Keys McMabhon, '63, 80 Arthur St.,
North Sydney, N.S.W., Australia

Johnt Allen McPhersen, '63, 3187 So. Ving Court,
Englewood, Cole. 80110 :

Hobert J. Previdi, '6¢8, P.C. Box 172, Bailey,
Colo, 86421

Lt. Samuel L, Smith, 522624323, '63, B Co.. 203rd
Eng, Bn., New York, N.Y. 08034

Don Lee Stretesky, '68, 3742 Miller Court, Wheat
Ridge, Colo. 80033

Pab’o Velasco-Cespedes, '68, Casilla Postal No.
4869, La Paz, Bolivia, 5.A.

H. George Beggs, Jr., '69, c/e Mr. and Mrs.
Harry G. Beggs. 1016 2lst St.. Golden, Colo 80401

Todd A, Brown, ‘60, 25 W. Glebe Road, Apt,
%10, Alexandria, Va. 12305

Ricky D. Clark, ‘69, c/o Mr. and Mrs. E, H,
Clark, 630 E. Oaklane, Apt. 4, Lake Charles, La.
70601

Ronald J. Ceoper, '69, c/o Mr, and Mrs, Sidney
J. Cooper, 57 Prospector Village, Golden, Ceolo,
80401

Wm, Kent Crowder, '82. La Habra Royale #53,
600 North Harhor Blvd.,, La Habra, Calif. 90631

Howard M. Golimick, '69, 3333 Cummins Lane,
Apt, 173, Houston, Tex. 77027

John R, Hinton. 69, 6012 Lands End Circle,
Apt. 3106, Dallas. Tex. 75231

Thomas 0. Hiseox, '68, P.0. Box 5%, Cave
Creek, Ariz, 85331

Andrew Hoover, '89, P.G. Box 551, Quray. Colo.
81427

Tom Johansen, 69, 385 West Mall, Apt. 204,
Etobicoke, Ounl., Canada e

Michael A. Lobue, ’68 P.0. Box 787, Wilming-
ton, Calif. 90744

Wesley L. Lynn, 69, 521 S. High 3i. Inde-
pendence, Mo. 64950

Karl A, Mekinstry, 69, 19207 Paddington Rd.,
Kalamazoo, Mich. 48001

Norman A. Ross, 69, P.0. Box 517, Princeton,
B.C.. Canada

Fred J, Scheaffer, 0%, 3031 Humboldt St., Den-
ver, Colo. 80205 .

George W. Quinn, '69. c/o Molybdenum Corp.
of America. P.O. Box 607, Louviers, Colo. 80131

Gregory D. Stark, '69, 100 East 59th Terrace
Morth, Apt. 2B, Gladtsone, Mo. 64118

Robert I. Waikins, ’69, P.0. Box $9, Coleville,
Wash, 99114

Craig R. Windbigler, ’8%, 2624 MeGill Ave.,
Maryville, Tenn, 37801

Pefer S, Wyckoff, ’69, 13082 Olmsted Dr., Den-
ver, Colo. 80230 .

Lt, Harris H. Yeager, ’8%, U5, Army Arctic
Test Center, APO Seattte, Wash, 58733

Gary J, Colaizai, '70, 50 Church S5t., Kingston,
Pa. 18704 .

John J, Falils, Jg, ’7¢, 1235 North Main. Can-
ton, Il 61520

Alan L, Liby, 70, 44 Prospecior Village, Golden,
Cola, 80401 .

James Michael Love, *70, 2475 Brookshire Dr.,
#130 Bldg. 10, Schenectady, N.Y. 12308
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Maxwell House
Fairview Park
Elmsford, New York 10523
May 12, 1970
Dear Mr, Kaanfa:

It is always a pleasure o read The
Mines Magazine. I very much appre-
ciate the high standards that you
maintain.

A minor note: The listing for my
new address should be Editorial
Dept., Pergamon Press, Inc., Fair-
view Park, Elmsford, N, Y. 10523,

It might be of interest that, among
our publicaticns (over 600 titles per
year and 215 journals), we have
Electrical Methods in Geophysical
Prospecting by G. V. Keller (Colo-
rado School of Mines) and F. C.
Frischknecht (U.8.G.8.),

As project editor for the Pergamon
Unified Engineering Series, I remain
most interested in engineering edu-
cation. Tt was therefore that I took
note of Jack Rivkin's recent letier to
The Oredigger. 1 agree that “the
school seems to be slipping farther
and farther behind the times.” My
criticism would have nothing to do
with the hope of turning Mines into
an MIT. But there is a need to bring
Mines out of its isolation, to remove
delusions of exclusiveness, and to put
the needs of engineering students (in
the context of today’s restructuring
of knowledge) hefore the needs of
the mineral industry, So much for
generalities. Let me recommend A
Study of a Prefession and Profes-
sional Education by Dr. A. B, Rosen-
stein (copy may be obtained from
Dr. A. B. Rosenstein, Reports Group,
School of Engineering and Applied
Sciences, UCLA, Los Angeles 90024),
Permagon Press has published Dav-
enport and Rosenthal Engineering:
Its Rele and Functien in Human So-
ciety. T am sending you a compl-
mentary copy for your review,

I would like to express my regret
at the resignation of President Orlo
E. Childs, His seven vears at Mines
were surely the most dynamic that
we have yel known, both in the
growth of the School and in the de-
velopment of the curriculum.

Cordially,

Henry A. Paasonen
Geop. B, 1966
Project Editor

Lee M, Yarberry, E.M. 1%8, who
has been employed by Dillingham
Corp., has been appointed vice presi-
dent and general manager of Ocean
Industries, Inc., at Ft. Lauderdale,
Fla, The company owns exclusive con-
cessions on a huge Agagonite deposit
in the Bahamas and they will bhegin
the initial stages of development dur-
ing this year with production to fol-
low in the second guarier of 1971.
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MEETING—BOARD OF DIRECTORS
Colorado School of Mines Alumni Foundation
April 23, 1970

EETING was called to order hy

President Hal Addington at 8:40
p.m. Those present were: Hal Adding-
ton, president; Warren Prosser; Ken
Nickerson; Neal Harr, secretary;
Donald Craig, director; Bob Magnie,
treasurer; Harrison Hayes, vice pres-
ident; Wendel Fertig, executive sec-
retary,

The minutes of March 19, 1970,
meeting were reviewed and approved.
The financial statement was pre-
sented by Wendell Fertig; at this
fime we are approximately $3,500
ahead of condition at this time last
yvear. Gain was largely the result
of inereased memberships, directory

2, Boulevard Mohamed V
Alger, le 7 Mai 1970
Dear Wendelt:

As always when one moves some
things are neglected, In this case it’s
my “MINES Magazine.,” Please find
enclosed my check for $20 which
sheuld cover the sifuation.

My home address is: 127 Salah Bou-
akir 8° étage ALGER.

Algeria, at least on the Mediterra-
nzan eoast, is the garden spot of North
Africa and the family is {ruly enjoy-
ing the attractions of the area.

Operations in the Sahara are all at
once stimulating and demanding,

I'm looking forward fo the arrival
of the magazine,

Regards,
J. G, Cowan, P.E, 1949

Estudio de Minerales,
N. U., Guatemala
February 2, 1970

Colorade School of Mines

Library

Gentlemen:

It is my great pleasure as an alum-
nus of the Colorado School of Mines
(G.E. 1935) fo donate to the library
of the University the map and publi-
cation relating fo “Metallogenesis of
Cenfral America,”’ Even though it is
written in Spanish I do hope it will
be a significant contr’bution to the
knowledge of the distribution and
genesis of ore depogits in North
America.

The map and text was published
with the aid and support of the Cen-
fral American Institute of Industrial
Research (ICAITI) and the Regional
Office for Cenfral America and Pan-
ama (AID).

To make better use of the map and
text Twould appreciate it if you ex-
hibit the mayp at the library and pub-
lish a smail note in the “Oredigger”
for the students knowledge.

Enrique Levy, GeolE, °55

sales, and magazine advertising.

President Addington requested that
Wendell Fertig provide the board
with a job description and schedule
of yearly activities of the Executive
Secretary, as well as other personnel
of the alumni office.

OLD BUSINESS

No replacement for Membership
Committee Chairman has been se-
lected as yet, but contact is to be
made before next meeting.

NEW BUSINESS

Honorary Membership for Dr.
Childs was discussed, moved and ap-
proved. Nominating petition will be
circulated prior to next meeting.

Dr. Robert H., Carpenter was nomi-
nated for Honorary Membership, sec-
ohded and unanimously approved.

Freshman scholarships granted by
the Alumni Foundation for the past
three years were reviewed by Donald
Craig and Neal Harr as follows:

By resolution of the Board of Direec-
tors, June 14, 1966, three one-year
scholarships in the amount of $300
each are to be awarded o Freshmen
by the CSM Alumni Foundatien. The
funds for these scholarships are to
be provided by the in'erest derived
from the Student Emergency Loan
Fund, Thus {far, three scholarships
were awarded for the school years
1967-68 and 1968-69, and four scholar-
ships for 1968-70. The scholarship
monies were paid af the rate of $150
at the beginning of each semester of
the freshman year and were applied
toward tuition,

Further information and recom-
mendations will be presented at the
next meeting, It was moved, sec-
onded, and approved that four $300
Freshman Scholarships be awarded
for the 1970-71 school year.

The annual banhguet will be held at
the Denver Athletic Club on Thurs-
day, May 28, 1970, beginning at 6:30
p.m. Reservation cards will be mailed
to all alumni on April 29, 1970.

Wendell Fertig made a brief report
on the next issue of The MINES Mag-
azine.

The next board meeting will be held
May 21, 1970.

Meeting adjourned at 9:20.

Albert C. Harding, '37
Partner, Black Hills Bentonite Co.

Casper, Wyoming
Box |, Mills, Wyoming
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Calcinated Alumina Silicate
Plant Being Constructed

Operation of one of the world’s
largest plants for the production of
Calcined Alumina Silicate Products
has heen announced by Robert E. Nel-
son, vice president and general man-
ager of C. E. Minerals, King of Prus-
sia, Pa. Located on over 800 acres
near Andersonville, Ga., the new fa-
cility is known as the Mulcoa Plant.

Raw material deposits of kaolin,
bauxitic kaolin and bauxite owned or
under lease by Mulcoa are estimated
to be in excess of 50 million tons of
reserves. The completely automated
plant, operating from a central instru-
ment room, will be capable of produe-
ing approximately 350 fons of bauxite
ore oh a 24-hour, seven-day-a-week
hasis to supply some of the regquire-
ments of refractories, foundries, and
ceramics in the United States, France,
West Germany, Italy and Japan.

Bullion Monarch Mill in Nev.
Ships Silver Concentrates

Start-up of its new million doHlar
silver flotation mill located at Austin,
Nev., was announced by Robert D.
Morris 8r., chairman of the bhoard of
Bullion Monarch Co. (Salt Lake Stock
Exchange), The mill is now operating
cn a 24-hour a day scheduled and reg-
ular shipmenfs of eoncenirates are be-
ing made to the smelter at Tooele,
Utah.

‘“We are processing 200 tons of ore
per day,” Mr. Morris said, *with an
average yield of five ounces of silver
per ton from the dump materials.”

SAN FRANCISCO—TO $22,000

Project engineers—mining/metals, Degree &
experience mineral development projects,
Know process facility operation (excavating,
conveying etc.), Schedule preparation for engr,
drawings, specs, & procurement. Familiar en-
gineering and construction costs,

Top henefits & fee paid.

Resumes invited

EMPLOYMENT EAST

Box 932, Groton, Conn.

Staking for Non-Metallics
Within Rampart Withdrawal

Questions have been raised about
the staking for non-metallics in the
Rampart power withdrawal, an area
of nearly 9,000,000 acres.

When Secretary Udall signed Pow-
er Site Classification No. 445 on Janu-
ary 5, 1965, the Rampart Dam with-
drawal became classified as a power-
site. Powersites are open to staking.
Such a classification is nof affected
hy the “Land Freeze” (Public Land
Order 4582) and thus, by statute 30
USC 621, locatable minerals, metallic
and non-metallic, may be staked
within the Rampart withdrawal.

New Milling-—Concentrating
Facility Being Constructed
By International Nickel

A new $80 millien ore-crushing and
concenirating facility is being con-
structed at Copper Cliff, Ont., by The
Tnternational Nickel Company of Can-
ada, Limited, to increase its milling
capacity, provide maximum recovery
of pyrrhetite, upgrade the metal con-
tent of the smelter feed and to in-
crease over-all metal recovery. The
mill is part of a general expansion
and modernization program begun by
the company in 1966,

The new facility will replace the ob-
solete receiving, erushing and grind-
ing equipment that handles ore from
those Sudbury District mines that do
not have their own internal milling
facilities, These include the Clara-
belle, Copper Cliff North, Garson,
Murray and Totten mines, as well as
the No. 5 shaft of the Creighton mine.
Tn addition, it will provide additional
capacity to handle ore from the Kirk-
wood and Copper Cliff South mines
when they come into production. Op-
eration will begin in late 1971,

RECENT GRADUATE

Industrial mineralogist for refractory
product research, Work with ceramic
engrs. Small midwest town. Good pay/
benefits, Resumes invited, EMPLOY-
MENT EAST, Box 992, Groton, Conn.

80203.

Economic Minerals — Geologists — Ground Water

Re-established Colorado Geological Survey hiring one geologist quolified
in mineral deposits and one in ground water, Work is ligison with fed-
eral, state, industry and original investigations. Challenging positions in
small growing group offer career opportunity of varied, stimulating work
in Colorado. State civil service requires degree and 5 years experience.
J. W. Reld, Colorade Geological Survey, 1845 Sherman, Denver, Colo,
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141 Million Tons of Steel
Produced by U. S.in 1969

The American steel industry pro-
duced a record 141 million tons of raw
steel in 1869—close to seven million
tons greater than the previous high,
gset in 1966, about ten million tons
more than the industry produced in
1968.

Shipments of about 94 million tons
of steel products to customers also
sef a new record, The industry’s pre-
vious high in shipments was 92.7 mil-
lion tems, set in 1§65, and 1969’s ship-
ment exceeded those of 1968 by some
iwo million tons. Preliminary calcula-
tions also indicate that the nation’s
total consumpiion of steel, both do-
mestic and foreign, was equal to, if
not better than, the best previous
year of 1968, when steel consumption
was 163 miilion tens.

A significant feature of the 1969
steel picture was the aggressive re-
sponse by American producers to the
hooming worldwide demand for steel
Fxports of American-made- steel fo
foreign countries amounted to approx-
imately five million tons in 1969—
about double what was shipped abroad
in 1968,

At the same time, flourishing for-
eign steel markeis, coupled with the
voluntary arrangements of European
and Japanese producers fo limit their
shipments into the United States, re-
duced steel-mill products imported
into this countiry to about 14 million
tons in 1969—down from the pinnacle
of 18 million {fons that were imported
in 1968, If the world market for steel
continues to grow as it should, oppor-
tunities for American steelmakers
should take on new dimensions.

Primarily because of inflation’s ef-
fect on eosts, the profit earned by
the steel indusiry last year, based on
available data, will not be as good as
in 1968 either in dollar volume or as
a return on sales.

The outlook for industrial activity in
the first haif of 1970 would appear to
be essentially a plateau, with a re-
sumption of economic growth in the
second half of the year, Steel con-
sumption in the United States under
such conditions would then bhe about
the same in 1970 as in 1969, or per-
haps moderately lower.

Looking at the world market for
steel, current signs indicate it should
continue strong at least through the
first half of 1970. Although worldwide
demand for steel could soften some-
what as the vear wears on, imports
of steel into this country, and export
opportunifies for American producers,
shouid not be significantly changed
from those of 1969,

Then there was the cross-eyed dis-
cus thrower: he didn't set any rec-
ords, but he sure kept the crowd
alert,

JUNE, 1970 = THE MINES MAGAZINE

Col. Fertig

NEW PRESIDENT OF
COLORADO SCHOOL OF MINES
HIS column was written in mid-
. May and consequently much ac-
tion may take place before it reaches
rublication, but at present I under-
stand that there has been no definite
choice for a new president for the
Colorado School of Mines, This is an
extremely important position, par-
ticularly during the present frying
times, and every effort should be
made to select the best man possible.
The CSM Alummni as a group has not
made a recommendation.

However, many of our members
have submitted names directly to the
Board of Trustees, and I hope that
this will continue,

The Board of Trustees has called
upon the faculty as well as the stu-
dent hody to submit recommenda-
tions, The Alumni as a group prob-
ably offers a betfer cross-section, geo-
graphically, than either of the other
two groups since our members are
so widely scattered through industry.

If you have any names to suggest
write directly to President, Board of

Mill
Design
&

Construction

O. W. WALYOORD, INC.
2106 E. YIRGINIA AVE,

DENYER, COLORADC 80207
303-744-1334
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Trustees, Colorade School of Mines,
Golden, Colo, 80401.

NEED TO COMMUNICATE
WITH OUR MEMBERS

Recently a memher from Calgary
talked to Hal Addington, president of
the CSM Alumni, saying that he was
out of touch with the school and would
appreciate knowing more aboul what
is happening. There is no guestion
that there is a lag in communication
between our office and the widely
scaftered members of our organiza-
tion. It is also true that many mem-
bers living in this immediate area
are unaware of things that happen.
As a result of the suggestion, an ef-
fort will be made {o carry more in-
formation in the Magazine so that our
members will have ready access io
it. As a suggestion I have asked Pres.
Addington to write a brief report for
publication each month in the Maga-
zine.

Under current condifions, the only
way that news can be given our mem-
bers 18 through the Magazine. Of
course this implies that you are will-
ing to read the Magazine, and this
should follow if we are willing to ex-
pand the coverage for you. A sugges-
tion for special mailings have heen
made, but we simply do not have the
funds nor the capability to put out
mailings that frequently. Average
cost of bulk mailing is 25 cents per
addressee. Further, it has heen our
experience that as the number of
mailings increase in the franked en-
velopes the more apt the letter is fo
land in the wastebasket.

Correspondence is an expensive
business, but I do try to answer per-
sonally each letfer that is received,
Sometimes, due to the press of other
affairs, the answer may be delayed,
but- eventually it is sent out. I have
not taken the trouble fo analyze the
eost of answering these letters, be-
cause it is more important to answer
them than o contemplate their cost.
Recent business studies in other fields
indicate that each personal letter writ-
ten by a firm costs approximately
$250.

NEWS ABOUT LOCAL SECTIONS

We are frequently disturbed by the
lack of information from TLocal See-
tions, and we are most careful to
print any information received, It is
hoped that by increasing our attempt
to communicate that it will cause a
reciprocal action by those Miners who
live away from Golden and with
whom we are most anxious to keep
in contact.

Personal visits {o the individual
sections is the best method of com-
munication but this has become more
difficult during the past year or two.
An attempt will be made to increase
the number of visits during 1970.

This matter of communication is a
two-way street, and we hope that you

will assist in every way possible so
that we will be able to give you the
information that you need as promptly
as possible. Tt will be necessary for
vou to read the Magazine, Before you
receive this Magazine, we will have
moved the office from Guggenheim

" to the new gymnasium. The entire

interior of Guggenheim is to be torn
out and the building renovated, in
order to provide additional and better
planned office space. The first re-
ports were that the eonstruction
would be completed within four
months, but now it is very doubtful
that we will be able to move back to
Guggenheim before about February
1971,

If you come lo Golden looking for
us this summer come over o the new
Gym as we will he located on the
main floor and will be most happy to
welcome you there. '

PERSONAL

I think that the membership is en-
titled to an explanation as to the rea-
son for my absence from the office
for several weeks. In early April T en-
tered the hospital to have a cataract
removed and now, six weeks later, I
am planuning on returning to my office
for the first {ime. The operation was
a success, but if did take me away
from the office and many visitors who
called on me should know the reason
why I was absent.

As Executive Secretary it is only
proper that consideration should be
given to finding a replacement for
me sometime during the next two or
three years. It is not critical at the
moment but it is something that
should be done, There are several
reasons for this: some of the under-
graduates feel that I am ouf of step
with present day events and this may
be a possibility; certainly, I do not
understand the actions taken by some
students on the campuses of our ma-
jor universities, Fortunately our own
undergraduates seem to be a differ-
ent breed,

Further than that, I have served 10
years as Executive Secretary and feel
that it is time for a change, The or-
ganization is in good financial condi-
tion, and a change could bhe phased
over a period of time while T am still
in Golden and in good health,

Since these changes should be
planned, T think if is well for the
membership to be aware of the fact
that something will have to be done
within a period of time and therefore
thought should be given to choosing
my Successor,

The Board of Directors of CSM
Alumni are aware of my feelings and
will welcome any suggestions that
you may have, Unfortunately we can--
not afford to pay the going rate of
salary for a full-time secretary. It is
a position which requires at least half
of the salary be your continued inter-
est in Mines.
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Section news should be in the
Alumni Office by the 20+h of the
Month preceding Publication,

SECTION PRESIDENT VICE-PRESIDENT SECRETARY-TREASURER TIME AND PLACE OF MEETING
Alubama = y 1
Birmingham Wi, Hayne;:. 54 On call of the president.
Alaska Reginald 8§, Y. Lee, '67
~Anhchorage 628 E. 5th Ave.. Anchorage 99501
Arizona James D. Sell, '55 Annual Meeting, D '
) . . ' g, Dec. 7, 1970, Western
Arizena Wwilliam E. Saegart, ’53 Ruint. A, Metz, '55 2762 W. Holladay St. Motel, Tucson.
Tucson, Ariz. 85706
Californda Tom Ande, ‘62 Meetings held on call of the Secre-
Bay Cities Car! Fogetl. 61 Dave Strandburg. 61 54 Woodford Drive tary.

Maoraga, Calif, 94526

Santa Clara Vailey

Stanley Y. Ogawa. '53

Sacramento

Gall Penflell. '56

. B. Sweeney, '57
661% Auburn Blvd., Citrus Heights

_San Joaguin Va'lev

R. A. Ganong. '47

B. A, Eilison. '61

Southern California

Diclk Richards. 62

Colorado
Denver

A, E, “Tel” Scep, Jr.,
63

Grand Junction

Arch F. Boyd. "6

Disiriet of Columbia
Washington

A. A. Wyner, 25

Hal Kellogg, '55

Robert I1. Sayre. '3

Louis DeGoes, 41

Thinols
Greal Lakes

C. &, Flteh, 49
7915 Exchange Ave.
Chicage 17, 111,

Neat Schmale, '68, See,

Jack Duessel, '50

Robert F. Barrey. '35

Luncheon meeting held tkird Tucsday
of each month, Denver Press Club,
1330 Glenarm Pl

Charles T. Baroch, '23
2001 N. Daniel 5t.
Arlington, Va.

Regular meeting at nocn, second Tues-
day of each month at the Shrine
Temple. 1315 K 5t. N.W.

Kansas James Daniels, '51 . Meetings called by secretary, Contact
Wichita Franeis Page. 34 307 Schweitzer Bldg.. Wichita, Kans. secretary for date of next meeting.
AM 5-0614.
Lonisiana Muonte Richard. '60

New Orleans

Ciharles Tyler, '53

Joszph L. DuBois, '50

Pan American Petr. Corp.
P.0O, Box 50379
New Orleans, La. 70150

Regular lancheon meetings — last
Wednesday of the odd-numbered
menth except July.

Regular luncheon meetlngs at La-
fayelte Peiroleum Club on fourth
Thursday of each month.

Lafayette Ldward J, Gilthun Stephien D. Chesehbre. '61
Julin J. Wallace, '51 ‘63 P. 0. Box 51345
Lafayette, La. 70501.

Minnesota

Iron Ore Manege Paul Shanklia, '49
Missonri I, A. Dumont, 24

St. Louls 227 Crane St.

Edwardsville, Il

Moentana John M. Suttie, '42
_Butte Continental Dr. Bu:te
Nevada

Northera Nevada

—
New Mexieo
Carlshad

Paul V. Fiko, '40

L IR, Ieizpatrick. 36

John Magraw. 's3

Four Corners

Lou Amick, '50¢

Al Loleiy, 's0

New York
New York

Robt. B. Kennedy, "33

Ohie
Ceniral Chio

Cleveland

Oiddabomy
Bartlesvilie

Bob Garrett. '45

G. T. Melniyre. '30

Oklahoma City

Ed Jolinson. 49
844 Tirst Nat'l Bldg,

Tulsa

Oregon
Lower Columbia
River Basin

Todd C. Steres, '47

Michael Dilembo, '8

Board of Governors:
Ralph Hennebach. 41
C. D. Michaeison, '32
C. Bellm. 34

R. B. Kennedy. 33

Carl Nowak. 62

Bill Fredrick. '56

D. H. Griswoldl, '3¢

James H. Bright. *52
1450 E, 2nd St.
Rteno. Nev. 89502

N, BE. Maxwell, Jr., "4
405 §. Church St, Aztec, N.M. 87410

L. T. Bensen, *33
1175 Broadway, New Voerk, N. Y.

Raymond M. Schatz, '35
Batteile Memorial Institule Columbus

Richard Pitney, *60

Meetings held four times per year at
¢all of the Secrelary.

Charles Strong. '58
Box 336. Bartlesville. Oxia.

"~ Jerry McLeod, '57

1708 East 60th Pl
Tulsa. Okla. 74105

Wendell Cloepiil. 62

Speclal meeling at the call of the
president,

Meetings on calt every month or six
weeks frem Sepiember fo May. usu-
aliy at Uplown Mining Club, 49th
and Park Ave.

Meetings held on call of presideni.

Regular meelings held every Tuesday
at noon, YWCA, 411 §. Johnston St
After September, group will meet
every Friday.

Regular meeling held at call of the
president.

Meetings held at call of the president.

On call of the president,

Pennsylvania
Eastern Pennsylvania

—_— e

Pennsylvania-Ohio

Texas
Coastal Bend

Samuel Hochherger. '48

Vincen! G. Giola. 'S6

Arthur Most, Jv,, '3S
1345 Woodland Cr..
Bethlehem

Ray Gonell, *52

“Cnarles R. Russell,
54

El Pasn

“Peter A. DeSantis, ‘51

William F. Dukes.
'50

" Houston

Ronald E. Diederich, '57

Edward B. Heymolds
'66

Permian Basin

Hal Ballew, 51

Harry B. Hinkle. '5%

“Dalias-Ft, Worth

Hareld E. Potter, 27

Dewey D. Bowling,
‘49

David P, Itihl., '58
Dravo Corp.. Pitisburgh and
Terrace Rd.. Carnegie. Pa. 15108

Irwin M. Glasser, 43
Humble Gil & Regining Co.
Corpus Christi. Tex, 73401

L, G. Trahy. '438
4320 O'Keefe Dr,
El I"ase. Texas 78902

James K. Applegate, '66
Marathon 0Oil Co.
2300 W, Loop, South
Al Wynn, 65
4313 Princefon. Midland. Tex, 78701

Peter A. MacQueen, *hk
P.0. Box 2450
1, Worth, Texas 76101

Meetings held first Wednesday ot each
month (noon}., Cafe *B.” Golden
Triangle YMCA, 4th and Wood Sts.,
Pittsburgh,

Luncheon Meeting — Flrst Wednesday
of each month at the Petroleum
Club.

Meetings held on last Wednesdays
of January. March and May. Special
meetings on call.

Luncheon meetings held at 12 noon
on first Thursday of each menth at
White Horse Cellar. 1211 Fannin St

Meetings held in Jan.,, Mar., May,

Sept.. and Dec,

Meeling held on call of president.

Four Corners Section Announces
Election of New Officers

The Four Corners Chapter of the
Colorade School of Mines met at the
Glencliff Motel in Farmington, N.M,,
on April 23, 1970,

Miners present were: Dick Scanlon
'38, Ray Will 68, Ken Gibbs ‘44, Doug
Farris '64, Lloyd Chism ’64, Allen Lo-
leit ’50, M. L. Seelinger ’'50, Norm
Maxwell Jr. ’41, Lou Amick *50.

Election of officers was held with
the folowing results: President, Lou
Amick; v_ce president, Al Loleif; sec-
retary-ireasurer, N. E. Maxwell Jr,

A letfer from Ken Nickerson was
discussed with the members. An
Alumni was appointed to visit each
of the four high schools in this area
with the purpese in mind of trying to
get outstanding athletes and scholars

Arizona Secfion Spring Picnic
Members of Arizona Section enjoyed
a sun-filled Spring picnic on Sunday,
May 17, with the participation of 33
adults and 14 children, Following a
short business meeting, at which time
W. E. Saegart was elecled president,
and R, A, Metz, vice-president, of the
Arizona Section, the group adjourned
to the home of Past President Guer-
don Jackson, where swimming was
enjoyed along with continued fellow-
ship. Plans are now in progress for
the annual luncheon meeting to be
held during the Arizona AIME meet-
ing on Dec, 7, 1970,
James D, Sell, ’55, See.-Treas.

interested in going to Mines,
Meetings of this Chapter will he
held as called by the president,
N. E, Maxwell Jr., Sec.-Treas.

Ex

Now made in the West — to serve you even better:

Ensign-Bickford

Primacord®
detonating cord

RELIABLE—SAFE—FAST—ECONOMICAL—EASY TO USE

Manufactured in Lovviers, Colorade

FRED B. HYNES, '41
‘Western Regional
Sales Manoger

THERE IS A TYPE OF PRIMACORD® FOR EVERY TYPE OF BLASTING

Phone: 303-798-8625

Boyles Bros. Drilling Co. . e . . 10
Baliock Engineering Tne. .. ... ... . ... 31
Centary Geophysics Co. S,

Ci*&l Steel Corp. JE O |
Colorado Geological Sarvey . I 36

Dames & Moore

Eartih Sciences ...
Empleymeni East
Ensign-Bickford . .. R
Froutier Construciors Ine. e e e e 14

ilazen Research _ . . e e 28
Heinrich’'s GEOEX 26
Heron Engineering 3z
Patten Engineering Co. . . . ... 28

Professionat Cards ... ..

Skyline Labs, Tme. . 12
Terrametries ... 32
Tropicana Hotel 14
Walvoord, 0. W. Inc. 37
Wilfrey & Sons 40

People go on vacation to forgetl
things, and when they open their
bags, they find out they did.

Plains Exploration Co.

1136 Petroleum Club Building

Denver 2, Colo. 266-3163

Russel} H. Yolk, '26 Robt, E. Johnsen, '52

George D, Yolk, '35 Darrell J, Beckley, '63

Richard W. Yolk, '58 Marshall §. Crouch, '§7
Ben F. Zwick, 29

SECTION PRESIDENT

YICE-PRESIDENT |

SECRETARY-TREASURER i TIME AND PLACE OF MEETING

South Texas

William A. Conley. 'I#
1515 Haskins Rd.
San Antonic

Meetings held al 7 p.m, on Eirst Thurs-
day eof Febroary. May August, No-
vember at Old Town Inn. 418 8th
St.. San Antonio,

Utah

Four Corners See N.M. for officers

Salt Lake City Allen D. Trujille ‘62

Wallace W. Agey. '48 Carl D, Broadbent. Gl

5730 G'enhronk St.

Salt Lake City, Utah 81171

Fopur meetings annuafly on dates sel
hy officers

Washington

Sidney B. Peyton. Jr,,
Pacific Northwest '54

Bovd Waflins, ‘64
10427 Aqua Way 8.
Seattle. Wash, 93162

Eastern Washington

Arden Bement. ’54

Wyoming
Central Wyoming

Meetings on call of president: annual
August picnie,

George §. Rogers. 59
320% Aspen Drive
Casper. Wyo. 82601

Richard C. Siegfried. '50 Calgary 'i 3
Canada . 1 ] Calary. Scelion meets for a  noon
Calgary Canadian Superior 0il [uncheon on the grd Monday of
; Ltd. Sept.. Nov.. Jan., Mar. May—at Cal-
703 6th Ave., Calgary gary Petroleum Club, Visiling alum.
Tel.: 267-4110 Local 429 ni invited to atiend.
Frang. Resident or visiting alumni may contact Bernard Turpin. ‘6. 33Rue de la Tourelle, 92-Boulogne, France.
Libya Haldon J. Smith. P.E.53. Corresponding Secretary. Derbasi-Geode Co.. P. 0. Box 529, Tripol. Libya.
Peru Martin Obradovie, '53 Meetings first Friday of each month
tApril thru Dccember), 12:30 p.m.,
Hotel Crillon. Other meetings on call
Fhilippines
Bagunio Francisco Joaquin. 26
Manila J. R. KEuykendall, 41 Jesus Jalondoni, '40 M. E. Natividad. '40 Meetings heid at noon. sccond Tues-

¢/0 Northern Motors

United Nations Ave.. Manila

day of each month.

Puerto Rico
Puerto Rico.

Resldent or visiing alumni may comtact L. L. Iagemanu. '60. Apt. 17. El Monte Apartments. Avenida Munoz Rivera, Hato Hey.

Tuarkey Alumni visiting Turkey contact Ferhan Santav. *49. Turkiye Petirellerl A. O. Sakarya Caddesi 24. Ankara. Telephone 23144,

Ankara

Venezuela
Caracas Z. Sancevie, '57
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ian Achong. "58
Jean Pasquall. 60 1
Aptdo. 809, Caracas

Cla. Bhell de Venezuela
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The greatest industrial nation in the world was developed by the inventive genius of equipment and design
manufacturers who looked beyond today and reached for tomorrow — and foresaw tomorrow’s needs.
Continual research and development is an integral part of Wiifley’s history. R & D, along with creative
engineeting, have produced the pumps you need to move the materials you must move through your plant.
imagination and experience in the design and manufacture of pumps give you the quality, depend-
ability and lower operating costs you expect from Wilfley. Individual engineeting and after-sale service on

every installation.

Creative Fngineering

@

Sole Licensees and Manufacturers

CANADA INDIA ENGLAND FRANCE THE NETHERLANDS SOUTH AFRICA MEXICO
Wilflay of Canada § Dorr-Oliver, Ltd, Dore-Oliver Co., Ltd. Dorr-Cliver, 8.2, R.L. § Domr-Cliver, NV £dw. L. Bateman. (P1y.}, Ltd. § Willley Latinoamericzna 5.A.
Weston. “Doer-Oliver House™ Norfolk House 8, Rue Bellini 163 Apollotaan 34 Amesholl Streel, de CV.
Ontario Link Road, Chakala, Wellesley Road, Paris 16e, France P.Q, Box 7186 Braamfontein, Apenado Fostal 598
Andheri {East) Croydon, Surrey, England Amslerdam 9, Netherlands § Johannesburg, South Africa MNaucaipan de Juarez
Bombay- B9AS, Indis Edo. de Mexico
Mexico

A. R. WILELEY and SONS, INC. DENVER, COLORADO 80201 U.SA. / P.O. BOX 2330 » NEW YORK OFFICE: 122 E 42nd ST, N.Y., N.Y. 10017




