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A problem facing oll underground mining and construction projects is fhof
of carrying an accurate azimuth. The more complex the project the more im-
portant highly precise and accurate work becomes; and the more expensive,
The cover phofograph shows Dr. Gordon Lauf, Head of the Department of Sur-
veying at the University of the Witwatersrand, using the gyro-theadolite al
AMAX's Henderson Project recently. This is a relatively new device which gives
a ropid and precise indication of true north. Dr. Lauf was a visiting professor
at the School of Mines from August fo December, 1949, under the auspices of
the National Science Foundation, teaching the use of this equipment. (Photfo by
C. O. Frush)
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Charles O. Frush, Associate Professor of Mining asks:

What Y5 the
gor'

HERE has been a great deal of change in the mineral

industry in recent years, and even more can readily
be seen for the years immediately ahead. Rising levels of
demand, exhaustion of the higher-grade ores, and increas-
ing restraints on mining activities as the result of wide-
spread interest in environment control all combine to
make the task of the mining engineer in the years ahead
more difficult,

To meet these challenges the highest quality of mining
engineering education is needed, on both the undergradu-
ate and graduate levels, Constant efforts are being made
within Mines to ensure that our curricula are pertinent
and of excellent quality, but this is not enough. The help
of our graduates in the field is needed to point out present
deficiencies, and define future trends. We need to know
more about what today’s graduates should have so as to
be best prepared for their first ten years in industry.

Would each of you who may have definite ideas on this
subject please take the trouble to write us a letter giving
your considered opinions on the following subjects? By all
means include other information or ideas which you con-
sider important,

In what ways will the American mining industry be
significantly different in 1980 from the present?

What constitutes the best undergraduate preparation
for a man entering the mining engineering profession

ining é)ngineem !

during the coming decade? That is, what subject matier’

esl é)olucah'on
7/

should be emphasized, what new material introduced, and
what previous material is no longer so pertineni?

What areas of graduate-level training should be pro-
vided? Bear in mind the difference hetween the profes-
sional engineering approach and the business administra-
tion approach to graduate work, Where should our em-
phasis be?

Pertinent research strengthens a school’s educational
program on all levels, as well as providing useful data for
science anhd industry. In which areas is there the great-
est need for research pertaining to mining engineering?
Have you suggestions for obtaining the necessary financ-
ing so it can be underiagken?

Finally, no school can function without properly moti-
vated students. There is a serious problem in inducing
young men to choose one of the mineral options as a
career. What do you think we should be doing to help
draw attention to the attractive career potentials in this
work? How can we attract more of these young men to
Mines and thus strengthen our over-all programs?

Please be assured that your responses will be given
the most careful attention and that they will be of help
to the School as a whole, as well as to the Mining Engi-
neering Department, Please address them to Charles O,
Frush, Associate Professor, Depariment of Mining Engi-
neering, Cotorado School of Mines, Golden, Colo. 80401.
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By James M. Link and Herman Ponder

INING and agriculture are the two basic industries

upen which modern civilization is based and a3
such are among man’s oldest pursuits, When man picked
up his first stone to throw at a small apimal he became
not only a hunter, but a minet.

Flint tools associated with paleolithic man, and said
to be 450,000 years old, have been discovered. Since
then, man has been more or less continuously involved
in the process of obtaiming useful materials from the
earth’s erust—an endeavor which we refer to as mining.
The first mining to obtain materials for these iools was
obviously confined to primitive surface excavations. How-
ever, by ahout 2500 B.C, copper and gold were being
exiensively mined, and by the first century A.D. mining
had become an important industry to the Romans.

In spite of this long history of mining, far greater
quantities of mineral resources have been mined and
consumed during the first two-thirds of this century than
throughout all previous history of mankind, Yet if the
population of the world doubles by the year 2000, as has
been, predicted, and if per capita consumption of mineral
resources remains at the present level, the rate at which
we extract materials from the earth’s crust must double
during the next 30 yeans. An increase in per capita con-
sumption, as predicted for much of the world, will un-
doubtedly place even greater demands on our mineral
resources.

However, bhefore discussing mining of the future, let's
take a brief backward glance, There is probably no better
way to do this than by reviewing the first major {reatise
on the art of mining—Agricola’s “De Re Metallica.”” This
treatise, published in 1556, was a compendium of books
on the various phases of mining, As such, it represents
a statement on the state of the art, at that fime, and
provides a logieal place to begin a discussion of mining
research.

Agricola’s stated purpose in writing his books was fo
immortalize in writing the whole length and breadth, and
we might add depth, of a complex and already ancient
art. He concedes at least a partial failure in his task
bhecause he omitted all things which he had net himself
seen. However, Agricola has handed down to us a de-
tailed description of mining and mefallurgy as it was
then known. He has also included numerous drawings of
the tools which were employed in 16th Century Saxony,
Among the twelve hooks which comprise “De Re Metal-
lica” are included books on the digging of ore, the sur-
veyor’s art, miner's tools and machines, methods for
delimiting veins, and assaying of ores, and so forth.

Agricola broke the art of mining into a series of opera-
tions which could he more easily understood and there-
fore improved. Obviously, he understood the interrelation-
ships and interdependencies of the various sciences upon
which the miner depends.

In Agricola’s time the basic operations included break-
ing the rock, loading it, hauling it out of the mine, and
transporting it to a processing point. He also recognized
the importance of ground support, ventilation, mine drain-
age, safety, and miner's diseases, These operations and
problems are still basic to the mining industry.

The earliest known methods of rock breakage were
primitive indeed. Materials which Agricola described as
soft ores were broken by pick. Harder ores were broken
by iron tools described as wedges, iron biocks, iron plates,

*Paper presented at 73rd National Western Mining Conference, Denver Hilton,
Feb. 13-14, 197D,
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hammers, crowbars, and picks, or they were shattered
and broken by five,

Broken ore was manually loaded into buckets, baskets,
or wheelbarrows, either by hand, or by shovel The
buckets or baskets were used to haul ore out of shafts
in conjusction with a windlass whereas wheelbarrows
were used to haul ore out of tunnels,

A variety of methods were used to transport the ore
to a processing point. The methed chosen depended on
distantce, terrain, season, and other factors, Ore was
removed from steep mountainsides in sacks dragged by
men, in small sacks carried by dogs, in pack saddles on
horses or mules, and oeccasionally on hand-steered sleds
when mountainsides were covered with snow. The latter
was described by Agricola as providing some pretly wild

(Continued on Page 8)
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- Onyourwayup

~ in engineering,
please take
the world

withyou.

The best engineers are far from happy with the world
the way it is.

The way it is, kids choke on polluted air. Streets are
jammed by cars with no place to go. Lakes and rivers are a
common dumping ground for debris of all kinds.

But that's not the way it has to be.

Air pollution can be controlled. Better transportation
systems can be devised. There can be an almost unlimited
supply of clean water,

The key is technology. Technology and the engineers
who can make it work.

Engineers at General Electric are already working
on these problems. And on other problems that need to be
solved. Disease. Hunger in the world. Crime in the streets.

General Electric engineers don’t look for overnight
v solutions. Because there aren’t any. But with their
I training and with their imagination, they're making
: steady progress,
Maybe you'd like to help. Are you the kind of engineer

| who can grow in his job to make major contributions?

The kind of engineer who can look beyond his immediate
horizons? Who can look at what's wrong with the world
and sece ways to correct it?

If you are, General Electric needs you.
The world needs you,

GENERAL & ELECTRIC

An equal opprtunity employer
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In situ studies of rock and related stresses have
resulted in several significant developments in mining.
The understanding of stresses around underground open-
ings led to the development of a series of standards for
the ideal opening, Among these was the appreciation that
the rock immediately adjacent to the opening must be
left relatively undisturbed and unfractured. The effort
to satisfy this requirement led to a considerable research
effort in the field of blasting. A resuit of this effort was
the development of the presplitting and smooth-wall
blasting techniques which are widely used today. These
techniques rely on a series of closely spaced holes which
are loaded with small quantities of decoupled explosives.
The action of the explosives is confined to the vicinity
of the drill holes and damage to the adjacent rock is
minimized.

Both the general public and the mining industry stand
to benefit from these and other anticipated improvements
in tunneling technology. A very substantial portion of the
need for rapid underground excavation during the next
twenty years will, of course, be related to mining.

The ore extraction processes themselves may be the
subject of systems engineering. The design of a mine is
based upon many factors such as the size and geometry
of the orebody, depth of burial, and so forth, At the
present time we are witnessing an incredible growth in
the size of surface-mining machines, A 165-cubic-yard
shovel is presently operating in one coal mine and a 220-
cubic-yard dragline is being operated at another. These
machines have allowed the mining by surface methods
of material which previously would have been aftainable
only from underground openings,

Yet another extractive system is currently being ap-
plied to a potash deposit in Canada where development
of conventional underground potash mines is difficult be-
cause of shaft-sinking problems in the Blairmore For-
mation. As an alternative to conventional mining methods,
one company has undertaken solution mining of potash.
Water is pumped down more than 5,006 feet into the
potash beds where it dissolves the sodium and potassium
salts. The brines are then pumped to the surface where
they are collected and pumped to the refinery,

A final and increasingly important system is the world
we live in. The mining industry has, of course, been
exploitive in nature, and, unfortunately, theories of con-
servation of resources were viewed by the industry in
the past with something less than enthusiasm, Our in-
ereasing population is exerting an ever-increasing pres-
sure on available land space, and in recent years organ-
ized conservation groups have created powerful lobbies
in Washington. Mine managers are now faced with a
rising tide of public opinion which is demanding an end
to the despeiling of the land. Those men who rejected
ideas of resource conservation are being replaced hy
men who are now fighting for their companies’ existence
against a tide of resource preservation.

When most people speak of conservation, they mean
something entirely different. Simply stated, conservation
of resources means that the extractive process of mining
must not be allowed to destroy all other resources such
as water, agriculture, or esthetics. Much of the public
demand today seems ito be for the preservation of re-
sources which means that they will not be removed from
the ground or changed in any way,

The long-term effects of mining on our environment
probably offer one of the most fruitful areas for mining
research. The demand for raw materials precludes the
elimination of mining from our list of active pursuits.
The only alternative, then, is to adapt mining to our
environment, Those aspects of the industry which are
harmful must he eliminated; those areas which need
redevolpment must be re-examined.

In conclusion, mining research is a much-needed and
fast-growing sector of the mining industry. Men and
women with creative ability, imagination, and technieal
competence are needed to develop the mining arts into
a true science. The mining industry is entering inte a
renaissance as demands for its materials increase daily.
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The boaton the left

is riding on water.
The boat on the right
is riding on Polyox.

‘When Union Carbide’s Polyox resin is pumped out the bow of a boat,

friction resistance between the water and boat is greatly reduced.

And the boat blurs ahead at record speed. With less than record
effort.

It works so well, as a matter of fact, international yachting and row-
ing competition rules politely call Polyox only one thing, Patently
illegal. Totally contrary to purity of sport and all that.

On the other hand, Polyox is the latest wrinkle in maritime tech-
nology. The newest way to get bursts of speed out of ships like ice
breakers and rescue boats. Maybe the best way,

We're looking in a thousand different Polyox directions at once.

How about the “slippery water” theory for getting water into a
burning house faster?

Or pushing concrete up a hose that's 12 floors high? Or pumping
more water through an irrigation system? Or making a two-foot sewer
pipe do the work of a three-foot pipe?

Or...?
U NI ON THE DISCOVERY COMPANY

Polyox resinis one discoveryon the Y13
verge of becoming 10,000 discoveries.

For further information on our activities, wr'u: non Carbide Corporation, 270 Park Avenue, New York, New York 10017, An equal opportunity employer.
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Figure |. Yielding Rockbolt.

Yieldable Rock Bolts for Shock Loading
And Grouted Bolts
For Faster Rock Stabilization®

By W. D. Ortlepp and John |. Reed*

ECENT considerations in South Africa and the United

States have indicated that vieldable rock bolts should
be effective in reinforcing underground cpenings against
shock loading. In a test in South Africa, yielding rock bolts
were used to secure wire mesh to ane side of a drift, while
the opposite side was identically supported with conven-
tional bolts, The test section was subjected t» impuise
loading by the simultanecus detonation of decoupled ex-
plosives in long axial holes spaced around the periphery
of the tunnel, Examination showed that the conventionally
bolted side was completely destroyed, while the yielding
bolts and mesh remained intact and prevented appreciable
damage.

For conventional rock reinforcement against *‘static”
loading, fully grouted bolts have heen found very effective,
especially when installed and grouted immediately as the
excavation proceeds. Analytical considerations show why
this result should be anticipated, and encourage increased
application and experimentation in the field.

Functional Requirements of Rockbolting

The confining stresses generated by any practical form
of support, either in the form of internal reinfercement or
externally applied restraints, are very small compared

*This paper was presented at the AIME Intermountain Minerals Cenference
at Vail, Colo., on July 31, 1969.

=Mr. Orilepp Is rock mechanics engineer, East Rand Preprietary Mines
Ltd., Boksburg, South Africa. Dr, Reed is head, Department of Mining
Engineering, Colorade School of Mines, Gelden. Colo.
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with the stresses invoived in the fraciure of the rock
within the walls of the excavation, These constraints can
thus have no direct effect on the initiation of fracture,

However, Fairhurst and Cook (1966) have shown that,
under the conditions prevailing in fractured rockwalls, the
strength of the fractured rock tends to promote stability
provided that it is retained in position.

It is intuitively evideni that the decrease in “‘strength”
of the fractured envelope will be least when movement
aeross the fracture disccntinuities is mindmum, in other
words, when the particles are most firmly held in place.
Moreover, this spatial integrity must be maintained in
a situation where relatively large displacements are oc-
curring in the fractured shell.

While the above argument is probably phenomenolog-
ically sound, it is not yet possible to aseribe any guantities
to it. Qualitatively, then, the design requirements are
simple: the support must act as soon as possible and main-
tain its restraining effect while yielding through appre-
ciable displacements,

Because rockbolts can be tensioned during installation,
and have a modulus two or three times greater than the
rock in which they are installed, they supply the neeessary
early restraint, Normally their capacity to yield is pro-
vided only by the plastic deformation of the stesl, and i3
limited to a few inches, Furthermore, plastie yield cannot
oceur at high strain velocities of the order of 100 feet per
second, and abrupt failure wili occur.
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The Yielding Rockholt

In order to overcome these limitations in conventional
rockbolts, a simple yielding device has recently been de-
veloped, Ortlepp (1968), Fig. 1. This consists of a smooth-
bored die of internal diameter slightly larger than the
rockbolt” stud bui appreciably smaller than the crest di-
ameter of the thread rolled on the stud. The sfud passes
freely through a conventional expanding-shell anchor, then
through the die, before terminating in several inches of
rolled thread. The large diameter of the thread secures
the stud in the anchor until the imposed load exceeds a
critical value. When this happens, the thread crest be-
comes deformed and is forced back into the thread groove,
pemitting the bolt to move steadily through the die and
anchor. By suitable choice of dimensions of the die, the
load at which movement commences can he arranged {o
be slightly less than that which would result in plastic
vield of the bolt ifself.

Available testing machines provided a range of dis-
placement velocities from about one inch per minute to
about two feet per second, and within this range the yield
load appears to be independent of yield rate, For nomi-
nally constant die dimensions the variability in yield load
was found fo be about 9 per cent.

Yielding rockbolts have been developed in the U. S. in
profotype form, using a tube drawing or enlarging mecha-
nism instead of the wire drawing scheme described above,
They would be more expensive and complicated to manu-
facture, and have not been field tested.

Test Procedure

It was decided to test {he yielding bolis vs. conven-
tional bolts in a suitable test drift, using conirolled periph-
eral blasting to cause large and high-velocity displace-
ments believed fo be characteristic of rock bursts,

Site: At a depth of 9,400 feet, the development of a
main fan installation was in progress in quarizite which,
although somewhat argillacecus, was not prominently

pre —-sphit
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Figure 2. Plan of 68 L Fan Chamber—First Test Blast.
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Figure 3. Plan of 48 L Fan Chamber—Second Test-Blast,
THE MINES MAGAZINE + MARCH, 1970

r-——-

bedded. As a result of complete and exiensive mining of
the thin stratum of ore 60 feet above, the field stresses
were low. Moreover, there was no indication that the
over-mining had induced any fracturing in the rock sur-
rounding the fan chambers.

A 9 feet high by 10 feet wide heading, which would
finally form a 12 feet high by 19 feet wide motor chamber,
was advanced 25 feet from the main fan chamber. De-
coupled charges were used in the peripheral holes to mini-
mize blast damage of the wall rock.

Method: Two parallel, horizontal wires were stretched
between surveyed points to form a guide from which iden-
tical rows of rockbolt holes were drilled at 2%% foot infer-
vals along the heading. The distances from the guide wires
to the ends of the rockbolts were measured with an ac-
curacy of about one-half inch.

To minimize end-effects, radial ‘‘pre-split’’ blasts were
effected 10 feet along the tunnel and near its end, This
enabled two tests {o be carried cut as indicated in Figs, 2
and 3.

In each test conventional rockholts and yielding rock-
boits were symmeitrically ocpposed ahbout the center-line of
the heading.

All the rockbolts were %-inch diameter, high-fensile
studs with spring-loaded, self-locking anchors, tensicned
against a double layer of 8-gauge linked wire mesh of
2-inch mesh size, The rockbolts were effectively four feet
long in the first test section and five feet long in the sec-
ond section, with an additional 9 inches or 12 inches of
vielding thread provided for the yielding bolts, in each
case, respectively,

Using the guide wires as a base, 24 peripheral holes,
10 feet long and uniformly spaced ahout 17 inches apart,
were drilled paraliel to the axis of the tunnel about 2 feet
from its surface,

Figure 4. Yiew East into test heading before first test blast.
OQuter paint line is final periphery of chamber.

Figure 5. Yiew into heading after first test-blast (5%
coupling), showing complete removal of both sidewalls, mesh
and majority of bolts.
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Figure 6. View North.East after second test-blast (8%
coupling), showing complete removal of conventionally-bolted

fi‘{ew"“”' and mesh. Painted and meshed South sidewall visible
in top right corner.

The sgmultaneous _detonation of de-coupled explosive
charges in these peripheral holes provided the desired
impulse loading to the tunnel walls,

Results: First Test

Four yows of rockbolts nominally 4 feet long were an-
chored with {wo-component expanding shells of maileable
cast iron which effectively provided only line-contact with
the sides of tht_a holes, Each row consisted of 6 conventional
bolts on one side of the heading and 6 yielding bolts with
9 inches of yielding thread on the other side. The appeas-
ance_of the mesh, the irregularities in the walls of the
heading and the detonating-cord conmection of the blast-
holes are shown in Fig, 4,

_ The explosive charge consisted of 4 inch by % inch car-
tridges of 40 per cent dynamite uniformly spaced to fill
15 per cent of the volume of each hole.

The energy of the blast was sufficient to split and eject
the rock and destroy all the bolts and mesh, leaving a
clean “‘post-split”’ surface—Fig. 5.

The ma]omty of the bolts—37 of a total of 48—had failed
as a vesult of ineffective anchorage. A close examination
suggested that the meta] along the line-contact between
anchor :gnd rock was so highly stressed that it sheared and
was rapidly abraded away,

Four of the conventional holts were partly, but not
completely dislodged and, in two of these, the domed
plates had failed, '

In seven instances, all 9 inches of thread on the yielding
bolts pad bf:en forced through the dies, leaving anchors
and dies still locked in their respective holes.

Second Test

An improved ty_rpe of anchor, with three expanding seg-
ments, was used in two of the five rows of rockbolts, viz,
rows 6 and 8, in the second test, Fig. 3. As before, one
mde'of the tunnel was bolted with conventional rockbelts,
nqmmaH.y 5 feet lopg, While the equivalent yielding holts,
with 12 inches of yielding thread, were symmetrically op-
posed on the other side.

The spacing of the 40 per cent dynamite cartridges in
the _blast h01e§ was Increased to the exteni that the ex
}L;})(ISIVGS occupied only 8 per cent of the volume of each

e,

After detonatiop,. this amount of explosive was found
to have been sufficient to completely split and fragment
the _convengona]}y holted rock-wall, Fig, 6. Of the 18 holts
equipped with two-component anchors, 2 failed in tension
and 8 were completely dislodged, while the rock had
broken away around the remaining 8 bolis,

_Tensile failure occurred in 6 of the 12 bolis equipped
with the three-segment anchors, 2 were completely dis-
iodged,. :fmd the rock had broken away in four imstances.

A visible split developed between the peripheral holes
on the.sule which was bolted with yvielding bolts, but no
bolt failed, the mesh remained completely intact, and no
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Figure 7. Apart from upper edge, mesh is intact between
yie!lding bolts. A few protruding conventional bolts are visible
on otherwise clean north-side.

CONVENTIONAL YICLOING

ﬁ‘élnre blast

-~ after blasl

Figure 8. Typical Profile Second Test Blast.

rock was dislodged except at the crown of the tunnel adja-
cent to the conventionally holted side, Fig. 7. Some frac-
turing of the painted rock surface was visible behind the
wire mesh and measurable displacement, relative fo the
guide-wires, was observed at the ends of 12 of the 30 bolts.
A typical profile is shown in Fig, 8.

Energy Considerations

The analysis of the stability of the fractured walls of a
tunnel at depth, anticipated that the most important re-
quirements of support would be the ability to yield while
maintaining undiminished resistance. Although no refined
measurements were made, the visual evidence conelu-
sively showed that yielding rockbolt support was much
more effective than conventional bolting, in preventing
damage duec to impulse loading. In this respect the analy-
sis appears to be substantiated by the experimental re-
sults.

However, the results would be of little more than aca-
demic interest if the experimental situation bore no re-
semblance to any failure that might occur in practice.

Unfortunately very little is khown about the mechanism
of rockburst damage in tunnels. Tt is conceivable that
damage could result in two distinefly different ways.

Firstly, the passage of a shock wave arising from
some large energy release, originating at some distance,
could accelerate and eject already fractured and partially
detached slabs of rock. Seismic measurements have shown
{hat energy releases of as much as 19" fi.-lbs. are not un-
common in South African gold mines. A tununel 100 feet
away from such an event would experience a shock wave
intensity of the order of 1¢° ft.-1bs. per square foot of sur-
face area. The velocity of propogation of the shock wave

(Continued on Page 16)
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{Continued from Page 14}

would vary between about 11,000 feet per second in frac-

tured rock and 19,000 feet per second in solid rock.

The second form of rockburst damage would occur
when, under certain external leading conditions, the sud-
den enlargement of the fractured envelope around the tun-
nel would itself constitute the energy source. For a cylin-
drical excavation at 9,000 feet depth, it can be estimated
that an increase in radius of the fractured envelope from
6 to 8 feet would be accompanied by energy release of the
order of 10° fi.-1bs. per fooi of tunnel or aboul 5 x 10* ft.-
Ibs. per square foot of surface.—Cook (1968).

This latter type of damage probably occurs less fre-
guently than the first but, in its effects, is more analagous
to the artificially induced collapse of the experiment,

The energy imparted to the rockwalls by the test-blast
can only be estimated within very wide limits.

Congideration of the amount of explosive necessary for
the test blast revealed so many imponderables that the
caleulations were more intuitive than empirical. Esti-
mates indicated that space charges occupying eight per
cent of the volume of the holes would split the rock, The
residual gas pressure, after initial movement of the order
of one-half inch, would be such that only 0.5 per cent more
explosive would ensure failure of the conventional rock-
bolts even assuming that each possessed an impact
strength of 20 fons.

This estimate, which proved to be quite adequate in
the second test, involved 0.7 lbs. of explosive per hole
which was equivalent to 0.06 1bs, per square foot of tunnel,

1t is gemerally accepted that the sfrain-wave energy
equivalent of one pound of explesive is 10" ft.-lbs., while
the total chemical energy equivalent is about 5 x 10° ft.-1bs.
Since the conventionally bolted tunnel wall was not only
split, but ejected and fragmented, it is obvious that much
more than the strain-wave energy of the explosive viz.
60 ft.-1bs./sq. ft. was involved.
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Since some considerable portion of the chemical energy
was dissipated in heat and noise, the energy involved was
less than 3 x 10° ft.-lbs./sq. ft. It is unlikely that the effi-
cieney of the blast was less than 30 per cent; therefore,
the energy involved in damaging the tunnel wail was prob-
ably about 10' ft.-lbs./sq. fi. which is of the same order
as that experienced during rockbursts. Thus it seems
probable that a tunnel supported by yielding rockbolts and
mesh could survive all but the most severe rockbursts,
Grouted vs. Ungrouted Rock Boits for Rock Stabilization

Fully grouted rock bolts have been used and specified
for some years in construction projects for two primary
reasons. They enhance permanency against corrosion, and
loss of anchorage., However, grouting has usually been
done long after rock excavation and stabilization is con-
cluded in order to simplify the boliing procedure and elim-
inate the effects of nearby blasting on freshly grouted
bolts. Therefore, the effects of fully grouted bolts on early
rock stabilizaticn after rock excavation have not been
noted generally. In those cases where fully grouted bolts
have been installed early, however, even as untensioned
dowels, they have been observed to be remarkably effec-
tive in stabilizing the rock mass and preventing displace-
ment of individual blocks and fragments. The calculations
which follow show why this should be so.

Bolt Action in a Moving Reck Mass

When an excavation is made in selid rock, the walls
and roof move inward until they either stabilize or col-
lapse. This movement is a combination of elastic motion,
which must oceur, and is largely simultaneous with ex-
cavation; and block and fragmental relaxation and read-
justment, which involves dilation of the mass and cracks
within it. This latter action takes time, but under criti-
cal conditions, if uninhibited, will result in collapse of the
roek mass. The sooner and more positively this block
relaxation is arrested the more of the inherent strength
of the rock which remains, and the higher the probability
that permanent stability will be achieved and collapse
avoided. The action of a fully grouted belt is much more
positive and rapid than that of an ungrouted one in pre-
venting rock dilation and shifting. A tensioned, but un-
grouted bolt invariably loses tension due to creep and
subsequent blasting, and is usually retightened several
times before being finally grouted. All this permits rock
dilation with time.

Let us examine the situation when a joint perpendicular
to a 10-foot bolt opens 0.1 inch somewhere within the bolt’s
length. With an ungrouted bolt, the extra 0.1 inch of strain
will be distributed uniformly through the length of the
bolt, and be equal to:

Strain = E = 0.1”/120" — 8.32 x 10 */"

The added stress in the bolt will be

Siress — E x E, where E = Young’s Modulus

Stress = 30 x 10" x 8.33 x 10*

Stress = 25,000 psi

which is approximately equivalent to the initial installa-
tion stress in a normally tensioned bholt. Therefore, at
this point the bolf would be developing about 30,600 psi,
or say 40,000 lbs. force in a l-inch bolt tending to inhibit
the rock dilation of 0.1 inch. The longer the bolt, the less
foree is developed, and therefore the “softer” it acts and
the less it inhibits rock dilation.

In contrast, with a fully grouted bolt under the same
conditions, the 0.1 inch of dilation strain will be distributed
over only that short length of bolt on each side of the joint
where the bond between bolt and grout is broken. If this
is 5 inches on each side of the joint, then the strain in the
steel is: E = 0.1"/10" — .01 */" and Stress — 30 x 10°
x 1 x 10% = 300,000 psi, or say 240,000 Ibs, force in a 1-inch
bolt inhibiting rock dilation, which would be far in excess
of the yield and ultimate strength of the normal bolt steel.
If the bond were broken 10 inches on each side, this figure
would reduce to about 120,000 Tbs, In either case, the con-
clusion to be drawn from these considerations is the saime,
any finite movement of the rock will cause a very rapid
increase in the restraint offered by a grouted bolt.

(Continued on Page 17}
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STUDENTS FROM THE 196% SUMMER COURSE, "A Total Concept of the Mining Industry,” visiting the mill at the Urad Mine.

./4 jofa/ Concelof 0/ fAe Winin? jno[udfry

INZURING the summer of 1969, the Colorado
School of Mines and the Colorado Mining As-
sociation co-sponsored a course entitled “A Total
Concept of the Mining Industry.” The course was
designed for Secondary School Teachers, Coun-
selors, and Administrators, for which they receive
six hours of credit to be used for the renewal of
teaching certificates, credit in earth sciences, ad-
ministration and graduate work. :
8. Power Warren, chairman of the Education
Committee of the Colorado Mining Association,

and his Ad-Hoc Committee of Mines graduates,
were instrumental in raising the funds and ar-
ranging for the speakers for this course. Profes-
sor Grosvenor of the Colorade School of Mines
was the Coordinator for the Mining Department
to conduct the classes and administer the exam-
inations.

A total of 34 students were enrolled during the
summer gession of 1969. The course is being of-
fered for the second time starting on June 8 and
will be for six weeks., The course includes lec-
tures, films, and field trips.

Yieldable Rock Bolts for Shock Loading

{Continued from Page 16)

Conchusion

A fully grouted rock bolt placed and grouted immedi-
ately after rock excavation, even though untensioned in-
itially, should be several times more effective than a ten-
sioned but ungrouted bolt in preventing rock dilation,

In making this statement, it should be recognized that
fast setting, high early sirength, resilient grouts or mor-
tars are indicated. Scme minor bend deterioration must
be anticipated with subsequent blasting, but this will di-
minish rapidly as the face moves away, and in any case
its effect will be less objectional than the loss of installa-
fion tension, which now occurs in ungrouted bolts with
adjaceni blasting, and permifs easier rock dilation.

Ideally, a bolt fully grouted at installation should alse
be given an inifial tensien, although this complicates the
hardware and installation proecedure. Also, to minimize
the cost of expendable components, it should not, and need
‘not, be a hollow holf if improved systems such as pneu-
matically blown mortar are developed to fill the borehole
compietely without air pockels. However, even if the
unit is a simple untensioned dowel, it should still be more
effective than an ungrouted bolt as shown by the analysis
given.
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Preface

URING the summer of 1969 the

author had the opportunity to
work at the Mining Research Lab-
oratory (MRL) of the South African
Chamber of Mines and to become fa-
miliar with the efforts being made {o
develop a radically new method of
mining gold. Because of the effect
the success of this method, rock-cut-
ting, would have on the South African
~gold mining industry and on the free
world’s gold supply, it was felt that
a short discussion of this topic might
be of interest to the readers of The
MINES Magazine.
Intreduction

Gold was discovered in 1886 on the

Witwatersrand on a farm close to

Johannesbhurg, The surface outcrops
which stretched for many miles, were
the sites for the early workings. Min-
ing continued down dip through the
years until today the deepest work-
ings are somewhat over 12,000 feet
below the surface, Plans are being
made at one mine to go to 14,500 feet
in the not foo distant fufure.

Most of the gold (1) lies in the nar-
row Vaal, Basal, Kimberley and Car-
bon Leader reefs whose average
thicknesses are given in the table
below.

n

By William Hustrulid

It is not possible fo mine only the
gold-bearing portion of the reef be-
cause of minimum space -require-
ments for men and machinery. The
minimum stoping widths of about 40
in, presently being used, have heen
developed on the basis of many years
of experience, This means that at
least an equal amount of barten Tock
must be mined, transported, hoisted,
and milled for every ton of gold bear-
ing material, As depths increase, the
costs associated with this waste rock
can make mining of all but the rich-
est material uneconomic.

At the Doornfontein gold mine (2)
in which the rock cutting experiments
are being performed by the MRL, the
average stope width is 40 in. Drilling
and blasting is presently being used
as the standard mining method in
panels 120 ft in length. Hand held 2%
in. percussion machines are used to
drill the required holes, (42 in. in
length, having diameters of 30 to 35
mm or 36 to 40 mm). The average
burden per hole is 10 inches. The
larger holes (26 to 40 mm) are loaded
with 40 percent by 1% in. diamneter
dynamite whereas the smaller are

loaded with 50 percent x 1 in. dyna- .

mite. Fuses and igniter cord are

Table 1. Thicknesses of the Reefs on the Newer Goldfields
After Cook, et al {1}

Average
Goldfield Reef Thickness
Evander ..o, [, Kimberley i 2B 100
Far West Rand . . Ven‘}ersdorp Contact . - 30in.
i Carbon Leader ... .. . 10in,
Klerksdorp oo Maal .. 20in.
Qrange Free State....oococemnneeccneceeccBasal o U t5 in.

7%

TERRAMETRICS
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used to achieve sequential firing.
Roof support in the stope is by 2 ft.
by 2 ft. solid or spaced mat-packs
at 10 ff. centers on dip and strike.
Faces are cleaned with 30 h.p. scraper
winches, The average face advance
for this mine is 15 ft. per month, This
method is representative of most
other deep South African gold mines.

The revenue derived from mining
is proportional to the area of the reef
mined whereas the cosfs are propor-
tional to the tofal material moved.
The ventilation costs and strata coun-
trol problems are directly propor-
tional to the “effective stoping width”’
which, when using present methods,
is 40 in. Because of the costs associ-
ated with this method, 500 million
ounces of gold existing in known South
African gold fields cannot he profit-
ably mined (3). As mining goes
deeper and assuming current meth-
ods are contimied, even more gold
will be left in the ground. Therefore
great monetary returns are to be re-
alized through improvement of pres-
ent mining methods, The researchers
in the Mining Research Laboratory
of the Chamber of Mines are aiming
at this very result with roek-cutting.
Rock Cutting

Ag discussed in the previous sec-
tion, strata control, ventilation prob-
lems, and other mining cost items
increase almost directly with the ef-

fective stoping width, It is obvious

that any reduction in amount of ma-
terial which must be mined, hoisted
and milled will be directly reilected
in the cost to produce an cunce of
gold. Rock-cutting as depicted in Fig-
ures 1 to 3 is a method which sub-
stantially reduces the effective stop-
ing width. The basic set-up as shown
in Figure 1-A consists of the cufiing
machine, hydraulic props for tempo-
rary support and a chute for removal
at the gold bearing reef, At the great
depths (8,000-12,000) at which mining
is presently being done, the siresses

_in the reck at the working face are

extremely high. The cutting machine
has been designed to cut slots above
and below the reef, thereby remov-
ing the high vertical stresses and
creating free faces to which the re-
maining material may be broken, The
gold reef, because of the high stresses,
tends to slab off between the slots.
" {Continued on Page 20) -
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Figure 1. Diagrammatic Representation of Rock-Cutting Mining Method After Cook,
ef al (3).
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Figure 2, Plan Yiew of Siope Showing Panels, Props, Ore Chute and Packed Waste
After Cock, et al (31, .
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This is similar t{e the disking ob-
served in diamond cores drilled in
highly siressed ground. After the slots
have been eut, the machine is moved
to a new panel using a winch, The
gold bearing material is hand sorfed
and placed in the chute for transport
to the haulage level. At this stage in
the process, only a 10 to 20 . width
of material (the valuable material)
has been mined, Holes are now drilled
along the upper and lower edges of
the stope and the waste rock broken
to the free surfaces using any one of
several methods (explosives, wedges
and feathers, impact driven wedges,
or combustion breakers). Because of
the additional free surfaces produced
by cutling, this material is easily
broken leaving the roof in much bet-
ter condition than with presently used
methods, The waste rock breken from
above and below the slot is then
packed into the back area away from
the face (Figures 1 and 2), This elim-
inates the need for the timber or con-
crete packs presently nsed. Assuming
some method other than explosives
can be employed to break the waste
rock, this mining system would be
continuous, The effective stoping
width is equal to the width of reef
which was cul and removed from the
mine.
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Some advantages expected of rock-
cutting over the methods presently
used are summarized below,

1. Less material must be mined,

handled, hoisted, and milled.

2. A smaller capital investment is
required for the same produc-
tion.

3. Better strata control results in re-
duced likelihood of roof falls and
rock bursts,

4. Wooden or concrete permanent
support in stopes is unnecessary.

5. Thermal control and ventilation
are improved since the worked
cut area ig filled with waste rock,

6. Continuous mining is possible.

7. The hanging wall is left in a
better condition and stoping
width confrol is improved.

At the present stage of development,
however, the cost of rock-culting is
approximately 3 times that of con-
ventional methods (3). This is due to
mechanical breakdowns of the cuiter,
blade failures, and rather large times
required to move the cutfer to a new
position. The {first and third are en-
gineering problems on which signifi-
cant progress has been made during
the past year by the MRL. Makers of
tungsten carbide are presently work-
ing on carbide cutter improvements.
It is not surprising that some cutter
trouble occurs since the comparative
strength of the quartzites in which the
gold is found varies from about 20,000
to 50,000 psi.

Figures 4 through 6 show the cutter
in operation in a stope in the Doorn
fontein gold mine, approximately 8,000
{t. below surface. This particular cut-
ter is designed to give 1 ft. of face
advance per shift with a panel Iength
of 10 ff. Figure shows the prototype
machine set up in a narrow stope.
The condition of the roof is verv much
better than in adjacent areas mined
using ordinary methods.

Often the footwall contains the
more shaley quartzites which are
easier to cut than the hanging wall.
In this case it may be only necessary
to cut one slot below the gold bearing
reef, (see Figures 5 and 6), thereby
relieving the high vertical sfress
across the face and producing an ad-
ditional free surface. A row of holes
would then be drilled above the reef
and non-explosive means used to
break out the valuable material, The
process could then be continued as
described earlier. In Figare 6, the
holes drilled at the head and fail of
the slot allowing the cutier to begin
and end at a free surface are visible.
These are easily drilled using a hand
held percussion machine,

Conclusion

As man goes deeper to exiract from
the earth, materials which are needed
to mainfain our present way of life,
it is obvious that new, or at least
clever adaptafions of present mining
methods, must be introduced. In
South African gold mines which are
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Figure 3. [sometric View of Rock Cutter in Stope After Cook. et al (3).

2 R B

Figure 4. The Rock Cutter Operating at 8,000 feet Below the Surfact in the Doorn-
fontein Gold Mine, South Africa,
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presenily at depths greater than
12,000 ft. below surface, new methods
must be introduced if all but the rich-
est gold is to be economieally mined.
The rock-cutfing method being de-
veloped by the Mining Research Lab-
oratory of the South African Chamber
of Mines holds great promise in re-
dueing the cost of gold mining at
great depths, We in the mining indus-
try should watch these developments
with great interest.
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O changes in the faculty of the

Mining Engineering Department
have occurred since the previous
March issue of Mines’ Magazine, but
there have been two most interesting
part-time additions.

R. WILBUR DUVALL began

work with the Bureau of Mines
in September, 1939, and has been with
the Bureau ever since. During this
time he has authored or co-authored
over 50 vesearch papers. He is now
Physical Research Scientist for the
Ground Confrol Science Group, Den-
ver Mining Research Center, He
received a group Naval Ordnance
Award In 1945, a Superior Perfor-
mance Award in 1957 and the Depart-
ment of the Interior gold medal Honor
Award for Distinguished Service in
1966. He also was a co-recipient with
Dr. Leonard Obert of the AIME firsi
Rock Mechanics Award in 1968. Mr.
Duvall is a member of the American
Institute of Mining Engineers, Amer-
ican Geophysical Union, Seismologi-
cal Society of America and Eastern
Section of the Seismological Society

Wilbur Duvall

of America, and has served on the
National Academy of Science, Rock
Mechanics "Committee, for three
years, Mr, Duvall, in cooperation with
Dr, Lecuard Obert, has also writien
a book entitled, *Rock Mechanies and
the Design of Structures in Rock,”
which was published in 1967,

R. GORDON LAUF, whose pie-

ture is on the cover of this issue,
served as Visiting Professor during
the Fall Semester, under the auspices
of the National Science Foundation.
Dr. Lauf, whose normal function is
that of Head of the Department of
Surveying, at the University of the
Witwatersrand, at Johannesburg,
South Africa, is one of the world’s
outstanding experts in the use of the
new gyrotheodolite, and has taught
people from all over the world how
to use it. The gyro has had excep-
tionally fine acceptance in the mines
of South Africa, where the great
depths and large scale of operations
make its use essenfial. Dr. Lauf pio-
neered the introduction of the gyro
in these mines and has contributed
much to the development of the pres-
ent light-weight equipment and sim-
plified techniques. He is a delightful
person and was much-missed when he
had to return. The Department hopes
that he will be able to come back
from time to time,

1969,
4. Contributions fo Discussion of
“Rock-Cutting . . .’*, Journal of

South African Institute of Mining

: & Metallurgy, January 1969,

5, Chamber of Mines of South Africa
Research Reviews, 1867, 1968,
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R. ORLO E. CHILDS, president

of the Colorado School of Mines
since 1963, announced his resignation
Feb, 18 at a meeting of the faculty.
It will be effective at the end of the
school year, sometime after com-
mencement (May 29), he stated.

His decision to resign, he said, was
made last fall, but he explained he
and the Board of Trustees delayed
making it public in order to
avoid a ‘“lame duck” administration
through the first semesfer, and
at the same time give the Board suf-
ficient opportunity to choose a suc-
€egsor.

Dr. Childs said he plans to return
fo industry in his chosen field of
petreleum geology.

Dr. Childs, 11th president of the 86-
vear-old mineral resources engineer-
ing university at Golden, said it was
an opportune time for Mines to have
new leadership.

An emerging national minerals pol-
icy, he said, is putting increased em-
phasis on education in mineral re-
sources. ‘“There is a promise of more
public support for institutions such as
Mines in providing education for the
exploration and development of min-
crals, metals, and fuels to meet the
ever-growing national demands,” he
said.

During his presidency, the Colorado
School of Mines has experienced ex-

AERIAL TRAMWAYS
Design, Manufacture & Installation

HERON ENGINEERING CO.
2000 5. Acoma Sf., Denver, Colo. 80223
Phone 777-4497

Pr. Orlo E. Childs

pansion of the graduate school, devel-
opment of a continuing education pro-
gram, increase in enrollment, re-
alignment of the degree program to
offer bachelor's, master’s, and doc-
toral degrees in the nine degree-
granting departments, and physical
improvement of the campus, inelud-
ing the $8 million Cecil H, and Ida
Green Graduate and Professional Cen-
ter now under construction.
Commenting on his move, Childs
noted, “There are new reactions to
the environment in which we live
which feed the vitality of the institu-
tion and call for a new president to
meet the challenges of the future.”
Of the nine presidents of state col-
leges and universities in Colorado,
Dr. Childs has served in office longer

J. Kent Perry, 'b8
Geological Engineer

Phone 303/279-4547

GEOCHEMICAL SERVICES

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

~Plan, organize, and conduct geochemical surveys to supplement
your geologica! and geophysical exploration programs.
—Aid with data reduction, trend anolyses, interpretation.

HAZEN RESEARCH, INC.

4601 Indiana Street, Golden, Colorado USA 80401

Delmer L. Brown, '53
Geological Engineer

TWX 910-934-0199
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than all but one, Dy, Harlan F. Bry-
ant of Western State College.

Dr. Childs, who came {o Mines in
July, 1963, is a pefroleum geologist
with extensive professional experi-
ence in both industry and education.

Born in Loa, Utah, March 28, 1914,
he attended Weber State College, Og-
den, Utah, from 1931 {o 1933, and
then the University of Utah, where he
received his bachelor’s degree in 1935
and his master of science degree in
1937. He gained his doctorate in ge-
ology at the University of Michigan
in 1945,

Dr. Childs instructed at Weber
from 1937 to 1942, and at the Univer-
sity of Michigan from 1944 {o 1945.
He served as a geologist for the Sin-
clair Wyoming Oil Company at Cas-
per from 1945 to 1946 and then re-
turned to teaching, He was an assist-
ant professor at Colgate University
from 1946 fo 1948 and at the Univer-
sity of Wyoming in 1948-49,

In 1949 he was named exploraticn
projects director for the Phillips Pe-
troteum Co., and served in that capac-
ity for 13 years with offices in Den-
ver. He moved to Menlo Park, Calif.,
in 1862 to supervise the new program
in Oceanography for the United States
Geologieal Survey, a position he held
when named president of the Colo-
rado School of Mines,

Dr. Childs is a member of the Ad-
visory Council of the Public Land
Law Review Commission, past chair-
man of the Western Region White
House Fellows Program, member of
the Colorado Fulbright Scholarship
Committee, a fellow in the Geological
Society of America, charter member
of the Ameriean Insfitute of Profes-
sional Geologists, member of the
American Association of Petroleum
Geologists which he served as presi-
dent in 1965, and member of the
American Institute of Mining, Metal-
lurgical, and Petroleum Engineers
(ATME), He was pregident of the
AIME Colorado Section in 1968,

He served as chairman of the Edu-
cational Division of the Denver Mile
High United Fund in the 1969 cam-
paign and was honorary vice presi-
dent of the Mile High Unijted Fund
in 1968.

Dr, Childs and his wife, the former
Elizabeth C. Swisher, have three chil-
dren, Bradley D, 22, part-time student
at the University of Minnesota and
working at the Minneapolis First Na-
tional Bank; Barry E., 20, a junior at
Wittenberg University, Springfield,
Ohio; and Elizabeth C., 15, a sopho-
more at Golden High School.
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By . V. Ferng

LTHOUGH 1 am no longer a stu-

dent at Mines, I {ook advantage
of the semester break to visit some
of my old haunts in Arizona. Mary
and I, together with our grandson
(who is a freshman at Mines), left
for Tucson, I had heard a lot about
the recent discovery of the large cop-
per deposits in northern Mexico and
decided to visit cne such project, We
left Tucson early on Monday morning
and drove to the Port of Enitry at
Sasabe, Ariz. From this point a dusty
road crosses the high Sonoran Desert
for some 30 miles to the south, pass-
ing through a ranching area almost
devoid of development.

We arrived at the prospect shortly
after 11 o’clock as the road was in
surprisingly goed condition. The mine
area is covered with huge Sajuaro
cacti while the hills are dun-colored
with drying grass, The femperature
was delightful, and the rattlesnakes
were all in hiding, so it was possible
to move about readily. The desert is
covered with knee-high grass, due to
the heavy rains of last fall, and the
cattle are in excellent condition.

From the prospect, I broughf hack
several fine specimens of cuprite,
malacite, and azurite, The ouicrops
are widely scattered, and there is a
possibility of finding a substantial de-
posit of oxide copper ores in the vi-
cinity.

Bob, our grandson, acting as chauf-
feur, and I returned to Tucson that
same evening.

The next two days we visited Mis-
sion Pit of Pima Copper Co., the new
pit being developed by Anaconda at
Twin Buttes,

These enormous stripping opera-
tions are extremely large. Lying out
in the flais to the south of Tucson,
they are detached from any of the
small mountains in the vieinity., The
waste piles and failings dumps have
been stacked so high that they rival
the hills to the west. s

Just as Denver has been bothered
with a pollution problem, Tucson is
in the midst of considerable difficulty.
No longer can you view Mt, Lemon
and the surrounding peaks in detail,
as a haze of dust and possibly some
sulphur dioxide gas hangs over the
landscape.

N Thursday (Feb., 29) Bob re-
turned to Golden for registration,
while Mary and I left by Air West for
Puerto Vallarta. The flight in a DC-9
was broken with stops at both La Paz
and Mazatlan, where the other pas-
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sengers landed. From Mazatlan on,
the two of us had the DC-9 and her
crew for our personal use,

Arriving at Puerto Vallarta we
drove to the MHacienda del Tobo,
which had just been dedicated in De-
cember. It is a delightful new hotel
and the closest to the airport along
the northern lmb of the great bay
along which Vallarta has grown.

The Hacienda does not have its own
beach, but we enjoyed those privi-
leges at the nearby Posada Vallarta.
The eclimate could not have been bet-
ter, the femperature in the mid-70s,
the Pacific just right for swimming
with enough surf to make it interest-
ing,

We had been told by the hotel
agency in Phoenix that reservations
would be difficult in Puerto Vallarta
this fime of year, Upon arrival we
found that this was nof true. Many
hotels had been built during the past
year, Now there are 25 or more beach-
front hotels of 30 or more rooms, plus
two new large hotels—the Delfin and
the new Camino Real,

These hotels strefch for miles along
the beautiful beaches of Vallarta,
while mountains rise almost directly
from the sea. Perched on a cobble-
stone lane which climbs one of these
steep hills is the home of Klizabeth
Taylor and Richard Burton, The area
is now called ‘“Yankee Gulch,” and
many retired Americans live behind
those barred gateways.

Of course, we visited the location
where the movie, “The Night of the
Iguana,” was filmed. The old board-
ing house used as the setting for the
story has fallen info disrepair. A new
sign states that a resort hotel will he
built here as Misaloya.

For the last three days of our stay
we moved to the Posada Vallarta and
enjoyed all of the conveniences of an
extremely modern resort hotel—fine
pool, lovely beach, music and good
food. The Posada was designed by
the man who has since become the
leading archifect of Mexico and who
was in charge of the architectural de-
signs at the Olympic Games. With
the many palm trees, wide-swept
lawng, and beautiful beaches, it was
very easy to imagine that we were
back in the area that we still believe
is the crux of all resorf areas, the
‘beautiful island of Kauai, Hawaii,

After a week of leisure it was dif-
fieult to return to Colorado, but we
did find the good weather of Febru-
ary with us, rather than the disagree-
able storms of October,

From the Executive
Secrefary’s Desk

Col. Fertlg

Mines Magazine — Monitor Publica-
tions, which has published The
MINES Magazine for several years,
has merged with Publishers Press. As
a result both the January and Febru-
ary issues were delivered late, We
will try to have that corrected by the
fime this issue (March) is prinfed.

Convention Notes — The Annual
Mines Breakfast held during the Colo-
rado Mining Association Convention
(Saturday, Feb. 14) at the Denver
Hiiton was very successiul, The Mines
Alumni acted as host, inviting the
graduates of all other mining schools
{o attend the breakfast.

On Tuesday, Feb, 17, the Denver
Local Section hosted a luncheon for
the Miners, whe were here for the
Annual AIME Convention. The crowd
was so large that many left the Press
Club without lunch but did have the
pleasure of meeting old friends. (See
story under Local Section News.)

Athletiec Committee—Ken Nickerson,
chairman of the Athletic Committee,
has received many responses to his
last letter., He needs your help in re-
cruiting scholarly athletes for Mines.
You will hear from him again,

Class Reunions—If you are planning
on being here at commencement, re-
member the Annpual Banguet will be
held on Thursday evening, May 28,
197¢. This is a stag affair bul we try
{o arrange some social event for the
ladies.

Room reservations are frequently at
a premium duoring this period. Tor
that reason we ask that you complete
the reservations card which yon will
receive about April 1st.

Honor Class Reunions—If you are a
member of an honor class (1923, 1930,
1935, 1940, and 1945), you will have a
Class Reunion, Plan now to be here
for your own celebration, the annual
banguet, and attend Commencement
on Friday, May 28, 1970,

The physiology class was having its
final exam and one of the dguestions
was ‘“What are the last teeth to ap-
pear in the mouth?”’

One student seratched his head for
a momenf, then wrote “False.”
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SPIRAL: BUTTWELD PIPE (495)

Te fill a variety of piping applications in the
construction, dredging, mining, petroleum, ma-
terials handling and industrial plant fields, Naylor
Pipe Ce. of Cnicago now offers a line of speral
b_uttweict pipe. Typical uses, standard specifica-
tions, popular connections and ordering informa-
tion are given in Bulletin NSB, availahle free
upoh request from Nuaylor Pipe Co., 1262 East
92nd_ St.,, Chicago, IL. 60618, or Circle 485 oan
Reader Service Card,

AIR POLLUTION CONTROL (496)

A profusesy illustrated rnew bulletin (377-D) pub-
lisneu by 'I'ne Wheetabrator Corp,, 460 3. Byrki
St., Misnawaka, ind, 46544, describes tne com-
pany's ro.e in helping tne stee! indusiry achieve
pouution-iree procucuave atmospheres and becer
steel producls ai a lower cosi by mechamnical
abrasive blust descaling, Incimdea in Bulenn
977-D are a grealt many case histories describing
betn air polation conirol systems and meecnan-
cal descaang installations in tne sieer proaucing
indusiry. Woeelabrator Dustubec fabric ruter cor-
lectors and Wneelabrator ecectrostatic precipiia-
lors provide higniy etficient air pollution coniral
in ore mines, nmestone quarries, coal mines and
coke oven operations. In melling operations, they
eliminate «ust and fume from blast furnaces,
oper hearth hurnaces, basic oXygen furnaces and
ewectric furnaces. 1n semi-finismng mils, eftec-
tive air pollution centrol is obtained in 1ngot
mowd  prouuction areas. Circle 4% on Reager
Service Card,

SAMPLING EFFLUENT STREAMS (457)

“Principles of Sampling Effluent Streams'' is
the titie of a new bufletin, G3-B144, by J. E. Carr,
Professional Fngineer, Denver Equipment Divi-
sion, Joy Munufacturing Co. The bulletin points
out that effluent streams are normally one of
the most neglected areas of plant operation. Vet,
if the gquality of the stream maust be known and
bhe known with beth reliabifity and confidence,
the spotlipht of attendion must be focused on
plant effluent and how, despite zll its obstacles
and inaccessibility, a reifable sample can be
obtained. Bulletin G3-Bl44 sets down certain
accepted standards for sampling as used in
various industries and applies them to the prac-
tical benefit of those responsible for monitoring
the quality of water leaving a plant, Sampling
of plant effluent can he achieved automatically,
economicalty, and reliably with simple, depend-
ab.e units. The bulletin asserts that the advan-
tages of a properly engineered sampling system
so completely outweight the risks involved in
cheap systems thal no person of responsibility
can afford to compromise the specifications for
?’ S?Impﬁllg sysltem. Circle 457 on Reader Service
Card,

TY-SPEED SCREEN (498)

Cataleg No. 26, '“The TY-Speed Screen,” is now
available at The W. 8. Tyler Co., 8200 Tyler Blvd.,
Mentor, Ohic 44060. This Tyler machine is de-
signed to match each fine-screening job precisely.
Its speed can be varied and its throw can he
changed to suit the prevailing screening condi-
tions, Maintenance is low and air pollufion is
controlled because of air seals and dust covers,
Opticnal accesscries include step washing plates
and Ty-Electric heat, Clrele 498 on Reader
Service Card,

URANIUM PROSPECTORS' HANDBOOK (49%)

A B5-page Uranium Prospectors’ Handhoolk is
available from Geophysical Instrument and Sup-
ply Co., 9606 Broadway, Denver, Colo. 80203. The
handbook has 22 chapters dealing with such
subjects as: What Is Radiation, Methods of De-
tecting Radiation, Where fo Find Uranium, Min-
ing Laws, Selection of Equipment and Assay.
Cirele 489 on Reader Service Card.

M-R PELLET (548}

A new booklet about highly metallized pellets
developed as feed for electric furnace steelmaking
is available from Midland-Ross Corp., 55 Public
Square, Cleveland, Ohio 44113, requesting ‘“M-R
Pellet, A New Dimension in Steelmaking.” The
Midland-Ross process converts iron ore and ore
concentrates inte a 95-per-centmetallized ma-
terial, which is used as a replacement for scrap
steel in electric furnace steelmaking. The ma-
ferial increases ihe production capacity of an
electric furnace 35 per cenl or more, the com-
pany reported. Circle 500 on Reader Service Card,

Send Us Your Builetins
Send your publications to The MINES Maga-
sine, 2177 W. 7th Ave., Denver, Cofo. 80204,
for review in these columns.

%“% }g]bl, MIIgES readers these publications are
0 i, and may be ordered by giv I
numbker, ¥ glving index
On requesting publications from manufactur-
ers, please mention the MINES Magazine,

ELECTRIC POWER UNIT (501)

Multiple uses and savings delivered by the
portable eleciric power unit, PEP IV, are illus.
trated and explained in a colofful new brochure
from Power Lleciropics, Inc,, 408 Main Building,
Houston, Texas 77002. This compact power source
Is 4" x #14” x 47, fits under the instrument
panel of practically any vehicle and defivers
pulsating DC current for charging batteries, for
operuhn_g power hand tools, for remote emer-
gency lght source and for checking defects in
electrical systems. PEP 1V, a 12-volt negative
ground unit, is easy to install in about 20
minates and powers AC/DC universal motors,
operating off the vehicle’s generator or alter-
nator, Cirele 50 on Reader Service Card.

SPECTROPHOTOMETRIC ANALYSIS (502)

A wall chart designed to simplify the seolec-
tion of the correct solvent for spectrophotometric
analysis has been produced by Beckman Instru-
ments, Inc., 2500 Harbor Blvd,, Fullerton, Calif,
92634, Bulletin 810 opens out to a 32 x 34 sheet
suitable for posting on a wall near to a spectro-
photometer. It includes IR, near IR, and UV
curves for the company’s 11 Speciro-Soly sol-
vents as well as jnformalion on the solvents’
physical properties, specifications, solubility, and
uses. Sinee it is sometimes necessary or desirable
{o examine liquids or solids in solution, selec-
tion of ihe correct solvent will depend on the
wavelength region to be covered. The chart
shows the abserbance characteristics and useful
wavelength ranges of each solvent, as it may
offen be necessaty to use more than one selvent
in separate scans. A twenfth graph shows the
Infrared “windows” of the various solvenmis for
an easy, qguick reference, Circle 502 on Reader
Service Card.

GRADERS ON HAUL ROADS (503)

Moter graders used te properly maintain a
haul road can increase scraper productivity as
much as 22%. proves a test conducted by Cater-
pillar Tracter Co. and described in a new
brochure (Form AECIS093) from the company,
On a miilion-yard job, the motor grader couid
save §10.000 through increased scraper efficiency
alone. Lower tire costs and reduced scraper re-
pairs, a sizeable cut in overhead and greater
scheduling flexibility are additional henefits.
Circle 503 on Reader Service Card.

ELECTRODE FOR BUILD-UP (504)

A new Gpage catalog sheef in Rexarc's easy-
to-follow format gives all the information neces-
sary (o select the best electrode for any build-up
or hard-faclhg job. Rod size, neminal analysis,
grain structure, physical mechanical propertics.
deposit  properties, physical characteristics,
welding procedures and typical applications are
lsted in detail for each of the 18 electrodes
described in the new chart, (Rexarc, Inc. West
Alexandria, Ohioc 45381.) Cirele 504 on Reader
Serviee Card.

ADJUSTABLE SCRUBBER (505)

The unique Floeded-Disc scrubber, which has
ne nozzies to clog, needs no high waler pressure,
and has a tyrn-cewn ratio of more than 20:1, is
described in a new 12-page illustrated hbubetin
pubijshed by Research-Cottrell, Inc., Bound Brook,
N.J. 08805. The scrubber is used tor in-process
gas cleaning, "product recovery, pant environ-
mentul control, amd air pollution control, coilect-
ing dusts or mists or both, It can a.s0 remove
gaseous polutants. Applications include primary
rerreus and non-ferrous production, foundries,
mineral preducts productlion, pulp and paper pro-
duction, and the fertilizer industry. ‘I'ne huletin
describes and pictures the scrubper’s operating
principle, and features, includes tables or dimen-
sions and weights, and details applications. Circ.e
305 on Reader Serviee Card,

PROFITABILITY ANALYSIS (506)

TIHOYours 15 @ lypical compaiy, you can be
preny sure that you fave sone CusAmEess and
PrOOuCLS thal cost you more toan tuey are worin
—HNQ Other Cuswuners and proaut.s  wat you
make mMore MmMOMey 00 [uak you IYedaxe, ‘10
trounte 18 wat you can't ted wica 18 waoien.””
wHls 18 e view of nonerc M. buaton, # wrec-
tor-or Drake sneahanssiewart Dougau, 1ne., wmew
YOIK WAlY, WNo C.aims [hal Mose Nhus  Ruow
[ueir ¢osts 10 e penny down 0 fue euu Of e
Prougcion une, Ruc 4re consileraiy 16sS SOpius-
uc@led 1IN wentyying Cosis  Deyouu Tudl pouw:
Cos5 Of Sewng, orucr Processung, Waredousing,
uANULNE INVeulOTY, OTuer Aasseulb.y, packbg,
wrausposfahion, rue soiution 10 tms probiem, ue
suys, dalg Tae way 1o turn vlosers e win-
Necs” 15 a4 conpyuifer-engmeering ecanique ue
uas devewopea, cullen prrofiodiy Anagysis. his
lecnmgue 15 DASEE 0N SUCH Wel-nMOwh anaustriar
engmesrlng tecomques as time swuy anu work
sanpung, an approach whicn prouuces specine
numuess for tne cost of a SaCSMAR's Caud, Or
tne cost of processing an Oraer wrougn Ing o«
1ICe, PiCKINE SLoCK 1o each ime item, packing a
SippanE CouCaImer, ANSWerng & Cusuiner HQUiry,
SN Oraers SIgy Or . consoflaaten Lo,
anu 50 ON, Copies 01 the 1S5te Of “mMarkenng 1or
rrofiv?  contaung SWION'S  explanation  of
rroauability  Anawysis  are  avauasle  without
cnarge By wruang to Burr W. wupp, Directer,
Drage Sueahanssieward Dougad Ine., 330 mad-
B0IL Ave,, New York, N.Y. 10017. Circ.e 506 on
xeader Serviee Card,

KELEX 160 (507)

Assembly and operation of a copper solvent
extraction circuit is described in Technical Bulle-
tin 1181 now available from Ashland Chemical
Co., 8 E. Long Si., Columbus, Ohic 43216. The
publication, entitled “KELEX 100 for Copper
Sotvent Extraction,” includes resulls of tests on
several types of leach Hquor processes, It also
explains the reagent itself, its selective extraction
of copper ions in leach liquors with a pH of cne
to three, and variations in efficiency, KELEX 100
was developed by Ashland Chemicals research
and development personnel over a period of
several years. The goal of their efforts was (o
synthesize an organic molecule which would
strongly and selectively chelate copper igns in
acidie sclutions to form an oil-soluble complex
stable in contact with an agueous phase having
a pH of about one. The resulting product, KELEX
100, shows economic utility attractive to mining
operations. Circle 507 onx Header Service Card.

MAGNETIC ROAD SWEEPER (508)

Answering a demand for an efficient magnetic
road sweeper smaller gnd lighter than heavy
duty electromagnetic models, Eriez Magnetles
has developed a new permanenl magnet sweeper
which can, in effect, be turned on and off like
an electromagnet. Designed te reduce fire punc-
tures by clearing tramp iron from roads, air-
port runways, construction sites, mines, parking
lots and cther areas, the new Eriez Permanent
Magnetic Road Sweeper is equipped with a mag-
net made of high strength Erium 25, a perma-
nently magnetic material, Circle 508 on Reader
Service Card.

stamp needed!

WANT MORE INFORMATION?

Use MINES Magazine's convenient READER SER-
VICE CARD, circling numbers that correspond

to items interested in, then drop card in mail. No

Conveyor Belt Cleaver (345)

Schaefer’s new Model BBLD, S-
VECO Conveyor Belt Cleaner prevents
wear causing material fo build up on
conveyor idlers thus eliminating re-
circulation of imparted material. The
Model BBLD consists of an electri-
cally powered V-belt fitted with a
brush of the eustomer’s choice includ-
ing long wearing nylon and stainless
steel wire. It may be applied on con-
veyor belts of 18" and larger and the
brush has a 5" width of effective
linear cleaning area. Circle 345 on
Reader Service Card,

Laser Eye Receiver (3448)

General Electric's newly formed
Space Technology Products (P. O.
Box 8439, Philadelphia, Pa. 19101), re-
cently introduced its second highly
sensitive laser receiver at the second
Laser Indusiry Association Conference
and Exhibit in Los Angeles, Calif. The
new Laser Eye Receiver is a unique,
low level opfical pulse receiver spe-
cifically optimized for use at the 0.9
micron gallium arsenide laser wave
length. Cirele 346 on-Reader Service
Card.

Computer Directory (342)

A new compuier directory that will
speed the use of compufer program-
ming and eliminate costly duplication
of efforfs was published late in 1969
by CCM Information Corp., 909 3rd
Ave,, New York, N.Y. The directory,
the ACM Joint User Groups Program
Directory, lists detailed descriptions
of more than 1200 programs available
to members of user groups of most
major computer manufacturers. Cir-
cle 342 on Reader Service Card.

Denver Gang Sampler {348)

New Denver Gang Samplers are
available for either wet slurries or
dry material. The samplers have fixed
cufters and the feed streams from a
number of different sources are
moved across the cutters at specified
time intervals, Resulting samples are
then programmed in rofation to the
X-ray sensing head for a continuous
reading of siream quality. Circle 348
on Reader Service Card,

Robbins Model 41R
Raise Borer (352)

The Robbins Model 41R Raise Borer
is a 13-ton machine, electrically driv-
en with hydraulic conirels, which
drills a 9%-inch hole down from an
upper to a lower level. When a holing
has heen made the tricone cutter is
replaced by a raise head which is
reamed back fo the upper level, pro-
ducing a smooth-walled cylindrical ex-
cavation 48 inches in diameter, Circle
352 on Reader Service Card,

Eraser Clears Casseftes [354)

The new Voice-Master MX-500
Erase-O-Matic instantly wipes off ail
previous recordings on Memocord,
Philips type C30, C60, Norelco 85,
Mini-Memo, and other magnetic tape
cassettes. The unit is service-free,
and guaranteed indefinitely, (Audio
Applications, Inc., 78 E. Palisade
Ave., Englewood, N.J. 07631.) Circle
354 on Reader Service Card.

Mechanical Computer (349)

GeoComp is an easy to use mechan-
ical computer for mining geologisis
to make strike and dip calculations
from horizontal drill holes, It works
on information set in for a known par-
ameter such as the structure angie re-
corded on the core log, and a separate
dial setting, known or assumed, such
as the strike of the stratum. The other
two angles, in this case the core orien-
tation angle and the dip of the sira-
tum, are automatically read out to an
accuracy of 5 degrees. Circle 349 on
Reader Service Card.

Automatic Feed Bin (356)

Prab Conveyors, Inc., 1807 Portage
St., Kalamazoo, Mich. 49001, has in-
froduced a new Automatic Feed Bin
which resolves long-standing problems
with materials that tend to “bridge”
or “compact.” Consisting of a hopper
with capacities up to 10,000 pounds,
the unit serves as a surge bhin and
provides any desired rate of ouipuf.
Cirele 356 on Reader Service Card.,

Grouting Process (353)

¥T'T Rayonier Incorporated has com-
mercially perfected a new chemical
grouting agent called Terranier* to
strengthen and seal ground formations
which are unstable, or have a water-
seepage problem, or suffer from bhoth
eonditions, This chemieal has a prom-
ising future in road, dam and build-
ing eonstruction and repairs, as well
as in tunneling and mining. Cirvcle 353
on Reader Service Card.

WANT MORE INFORMATION?

Use MINES Magazine's convenient READER SERVICE
CARD, circling numbers that correspond to items in-
terested in, drop card in mail. No stamp necessary!
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Gisler

Gisler Promoted fo Manager
Of Deco's Domestic Sales

Henry J. Gisler, internationally
known metallurgist and former man-
ager of DECO’s Eastern Sales Divi-
sion, has been promoted to manager,
Domestic Sales Division, Joy Manu-
facturing Co., Denver Equipment Di-
vision. The announcement was made
in Denver by General Sales Manager
James E, Quinn.

Mr, Gisler’s headquarters will re-
main in Denver, The company’s East-
ern, Central and Western Sales areas
have been consolidated under the Do-
mestic Sales Manager who has re-
sponsibility for performance of all
branch offices,

With Bachelor of Science and Mas-
ter of Science degrees in Metallwrgy
from the University of Idaho and
the University of Utah, Mr, Gisler
joined Denver Equipment Company’s
Ore Testing Divigion in 1937. He
served for many vears as chief metal-
lurgist prior to his promotion {o man-
ager of the Eastern Sales Division.

Power Generating Facility
To Be Located Near Fairbanks
Energy Co. of Alaska, a majority-
owned subsidiary of Earth Resources
Co., has authorized the awarding of
a coniract for final design, engineer-
ing and site-selection studies for its
proposed refinery-electric power gen-
erating facility to be located near
Fairbanks. The facility is to be built
and operated by Energy Co. and
should be in cperation by fall of 1972
to coincide with the completion of the
Trans-Alaskan Pipe Line System.

Timken's Rock Bit Operations
Moved to Colorade Springs

Ag part of an expansion and consol-
idation program, The Timken Roller
Bearing Co., will move its rock bit
forging operations from Wooster,
Ohio, to Colorado Springs. Currently
rock bits are forged at Wooster, then
shipped to Colorado Springs for fin-
ishing, A building will be constructed
at the Fillmore Street location to
house the forging equipment. The
present rock bit manufacturing build-
ing will be enlarged.

28

Bougainville Orders Equipment
From Allis-Chalmers Australia

Allis-Chalmers Australia Ply. Lid.,
a subsidiary of Allis-Chalmers, has
received an order for process eguip-
ment to be built for the huge Bougain-
ville copper project in the Solomon
Islands.

The order, which was awarded by
Bougainville Copper Pty. Ltd., calls
for the Allis-Chalmers subsidiary in
Sydney to supply 22 “Ripl-Flo’’ vibrat-
ing screens to the $300 million com-
plex,

In addition, Allis-Chalmers said that
its licensee in Japan, Kobe Steel Co.,
Ltd., of Kobhe has received a multi-
million dollar confraet to manufac-
fure eight grinding mills and two gy-
ratory crushers for the project, They
will be built by Kobe according to
Allis-Chalmers designs and specifica-
tions,

The grinding mills measure 18 feet
in diameter and 21 feet in length and
in respect to their diameter are the
largest bal mills ever built for the
mining industry. Steel balls fumbling
inside the mills will pulverize the cop-
per ore prior fo concentration by flo-
tation.

Copper Recovery Plants
To Be Built in Magna, Utah

The Swindell-Dressler Co., a divi-
sion of Pullman Incorporated, has re-
ceived a multi-million dollar turnkey
contract from the Utah Copper divi-
sion of Kennecott Copper Corp.

The contract calls for Swindell to
engineer and construct two copper re-
covery plants in Magna, Utah, approx-
imately 15 miles west of Salt Lake
City. Each of the plants will be cap-
able of recovering up to 80 tons of
copper concentrate a day from ap-
proximately 54,000 dry tons of mine
wasfe., Field consfruetion will start
this Spring; completion is scheduled
for 1971,

American Cyanamid Increases
Pension Checks to Refirees

Approximately 3,000 American Cy-
apamid Co. retirees or their bene-
ficiaries received an increase of 5%
to 15% in their monthly pension
checks, starting in January, 1970.

The pension increases range from
5% to 15%, depending on how long
ago an employee had left the com-
pany. Retirees with less than ten
years of service would receive a mini-
mum menthly addition of $5.00, where-
as those who had been with Cyanamid
longer would receive a minimum in-
crease of $10.00 per month,

Cerium Oxide Production

Production of high-purity 99.9-per-
cenf cerium oxide in truckload quanti-
ties by means of new solvent extrac-
tion precess is announced by Molybde.
num Corporation of America, world’s
largest producer of rare-earth materi-
als for industry. Price reductions up
to 75% have been made in both high-
purity cerium oxide and chemicals.

The new production unit is on
stream at the firm’s York, Pa. chemi-
cal plant, If draws cerium concen-
frate feedstock from Molycorp’s large
bastnasite mining and separation com-
plex at Mountain Pass, Calif.

Mit. Newman iron Ore Project
John Payne, Jr., vice president for
the AMAX Overseas Mining Activities
Group, reported on progress on the
Mt. Newman Iron Ore Project in Aus-
tralia, in which AMAX has a 25% par-
ticipation. He said that the mine,
which began shipmenis on April 1,
1969, had produced 4 million tons of
iron ore in 1069, Production in 1970 is
expected fo reach 12 million tons,
cimbing to 19 million in 1971 and 30
millon anngally by 1975, “which is
likely to make it the largest iron ore
mine in the world,” Mr, Payne said.

EARTH SCIENCES, INC. EXECUTIVES, President Douglas N, Stevens (left) and
Yice President Duane M. Bloom overlook one of two newly constructed chemistry labs
on the Colorade School of Mines campus. Dr. Raymond Bisque, CSM Chemistry De-
partment head, (right), said that their $3,000 gift would purchase equipment for the
new laborateries. Major emphasis of the chemfaunch program will invelve pollution,
with graduate chemistry students devoting the majority of their time to advanced re-
search in direct application.
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HE COLORADC SCHQOL OF MINES ALUMNI PLACEMENT SERVICE functions as a clearing house for alummni
and former students who wish to receive current information about employment opportunities for which they may
qualify. It also serves the oil, gas, construction and related industries and many government agencies by maintaining
current listings of openings they have for qualified engineers, technical and management personnel.

Companies needing qualified men with degrees in Geological Engineering, Geophysical Engineering. Metallurgical

Engineering, Mining Engincering, Petroleum Engineering, Petroleum Refining Engineering, Engineering Physies, 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 Colorado School of Mines who were available for employ-
ment at the time this issue of The MINES MAGAZINE went to press.

Client’s
Code
Number

MN 18
MN 19
MN 25

MN 26
MN 28
MN 29
MN 30

MT 41

MT 42

MT 43

MT 44
MT 45
MT 46

GE 26
GE 29
GE 30
GE 31
GE 32

GE 33

GP 15
GP 17
GP 18

GP 19
PE 10

PE 11
PE 15
PE 16

PE 17
PH 02
PR 11

Degree

Mining
Mining
Mining

Mining
Mining
Mining
Mining

Metallurgy
Metallurgy
Metallurgy

Metallurgy
Metallurgy
Met, Eng,

Geology
Geology Eng.

Professional
Engineer
Professional
Degree
Geological
Engr. N/A
Professional
Degree
Geophyics
Geophysies
Geophsyics
Professional
Engineer
Pet. Engrng.

Pet. Engrng.
Petroleum
Pet. Eng.

Pet, Eng.
Physics
Masters in
Petroleum
Refining
Engineering
Chemical
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Age

44
34
28

23
39
51
26

29

25

28

28
33
28

44

25
49

23

24
48

26

24
27

34
23
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Preferred
Fields of Work

Mining-Metals Mill

Mining Engineer

Mine Engr./Submarine
Mining

Engr. Management

Mining Engineering

Sales Management

Mine Exploration or

Heavy Equipment

Metallurgical Engineering
Management

Sales or Technical
Representative

Metallurgical Engr./Nuclear
Fuel Rod Mfg.

Mechanical Metallurgy

Physical Metallurgy

Metallurgy or

Related Fields

Petr, Geology

Geological {Petroleum
Exploration)
Engineering—Civil—
Geology

Geological Exploration
Development, Management
Chief Mine Geologist

or Senior Geol. Eng.
Mineral Exploration

Petroleum Expl
Geophysies

No Mgmt. Trainee
Mineral Exploration

General Management/Ad-
ministrative or Financial

Pet. or Sales Engineering
Reservoir Engr,
Prod. Engr,

Pet. Engr.
Engineering Physics
Management Systems

Locality
Preferred

Colorado

Western U.5.
Southeast U.S./Alaska

Open

West U.S.

U.5.A.

Alaska/Western U.S.A,

u. S.
Open

U.Ss.

except N.E.
Open
Western U.S.A.
Rocky Min, West

Foreign

Alaska

Open

Western U, S. A,

Western U 8. A,
Will consider other
Southwest U, S.
South America
Rocky Mountains
Colorado

Rky. Mtn.
Southwest U. S, or
South America
Open

Denver

Rocky Min, Region
Rocky Mtn., Canada
or Alaska

Open

Rocky Mitn. Region
U.5.A,

Languages
Spoken

English
English
English

English

Spanish/Portuguese

English
English

English
English
English

English
English
English

English
French

English
Thai. Spanish and
English
English
English
English
English
English

English
English

English

French (slightly)

English
English
English

English
English
English
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C. Newton Page, '42

Consulting Geophysicist

Box 5572, Midland, Tex.
Telephone MUtual 4-6862

G. H. Bryant, '53

Mineral Industry Consultant

700 Denver Club Building
Denver, Coloardo 80202
103—255-8010

Heinrichs
Geoexploration
Company

WALTER E. HEINRICHS, JR., '40
PAUL A. HEAD 'BI, Geophysicist
Geology, Geophysics, Geochemistry,
Aerial, Marine, Surface, Underground,

Engineering, Research, Manufacturing
and Sales.

Cable: Geoex, Tucson, Arizona 85703
Ph: 602/623-0578
Foreign Offices: Sydney & Vancouver

Cecil R. Walbridge, 29
Owner

WALBRIDGE COMPANY
803 Patterson Building

Denver, Colo. 80202—255-3824
Manufacturer's Representative
Air and Gas Compressors

Process and Chemical Pumps
Air Vibrators and Feeders

Ben F. Rummerfield, '40
Neorman S. Morrisey, '42
GEODATA CORPORATION

Coordinated geclogical-geophysical
studies, trade or exchange of geophysi-
cal field da%a, seismic record library
with over 600,000 profiles.

Thompson Building
Tulsa, Oklahoma
LU 4-33456, Area Code 918

"Exploration data at a fraction of the
cost of an original survey"

LOCKWOOD, KESSLER &
BARTLETT, INC.

Airborne Geophysics Division

William Crowe Kellogg, ‘43
1250 East Green Street
Pasadena, California 91101
Phone (213) 481-3536

Klingmueller * * Davison

Kiingmueller's Fellowship
Extended fo July in Australia

OTHAR MAX L. KLINGMUEL-

LER, Geol.E. 1965, has just been
notified that his Fulbright Fellowship
has been extended fo July at Mae-
quarie University, North Ryde,
N.S.W., Australia. He writes: *‘I have
been in Australia nearly a year now,
and at this time it looks like I might
be here even longer than June, be-
cause I would like to finish all of my
dissertation work in Australia.”

Mr, Klingmueller is atfached to
Sydney's third and latest University,
Macguarie. His home base js still the
University of Arizona from which he
received an M.S, in Geological Engi-
neering in 1967 and from which he ex-
pects to receive his Ph. D. in the
near future,

In a recent letter to Colonel Fertig,
Lothar states that ““the research I am
now engaged in deals with the miner-
alization associated with the diapiric
structures in the Northern Flinders
Ranges in South Australia. Actoally
that part of Australia is similar to the
Southwest, except that the ‘gum’ tree
{Eucalyptus) takes the place of the
various cacti plants. . . . Although
you may not recognize me in the pic-
ture above, you may recall giving a
couple of bearded seniors a push on
the Safeway parking lot when our old
and tired truck would not start.”

Stanley C. Holmes Put in Charge
0f Open Pit, Underground Mining
For Phelps Dodge at Bishee

TANLEY C. HOLMES, E.M. 1953,

is nmow in charge of all open pit
and underground mining operations
for Phelps Dodge Corp, at Bishee.
He has been mine superintendent of
underground mining operationg of the
Copper Queen Branch since Sept, 1,
1968, Since joining Phelps Dodge in
1953, Mr. Holmes has held positions
of mucker, miner, shift boss, assistant
pit shift foreman, assistant mine fore-
man, mine research foreman, and as-
sistant mine superintendent.

R. P. Davison Named President
0f Colorado Mining Association

OBERT  P. DAVISON, GeolE,
1943, was elected president Feb,

/14 of the Celorado Mining Association.

He succeeds Douglas V. Watrous

- E.M. 1940, of Idaho Springs.

Mur. Dav1son received his Geological
Engineering. degree in 1943 from the

.Colorade School of ‘Mines and his law

deg1ee from the Um‘\'félsity of Colo-

rado in 1950, He is a partner in the

law firm of Holland & Hart in Denver.
A veteran &f World War IT and of the
Korean War, Mr.  Davison has busi-

 hes§ assoclatmns iln newspédper pub-
- ¢ lishing, minifg and milling, and life

insurance.

Mr. Davison is a former mayor of
Cherry Hills Village and has served
for the past three years as chairman
of the Denver Area Council for com-
munity colleges,

w

Gfellers Enjoy Retirement
Mr. and Mrs. Roy Gfeller, who de-

" signed and produced 100 field cases

of a certain type for the CSM Geology
Department, are looking forward to
happy years of semi-retirement at
their new home overlooking Flathead
Lake on U.S. 93- in Polson, Mont.
Products made by their family-type
business range from simple leather
laces and belts to instrument cases.
Many of the products are purchased
by the U.S. Forest Service; some have
gone to the space program for use by
astronauts.

L. M. Bonnefond Now Serving
As Conference Coordinator

OUIS M. BONNEFOND, Met.E.

1957, is now serving as confer-
ence coordinator at the Battelle Seat-
tle Research Center. His responsibil-
ities include planning and condueting
an augmented program of technical
meetings and conferences at the Cen-
ter.

My, Bonnefond was employed as
metallurgical engineer, primarily in
the administration of technical con-
tracts with the U. 8. Atomic Energy
Commission, He served as staff con-
sultant with National Siaffing Con-
sultants, Ine,, and later directed and
supervised a program aimed at re-
cruiting technical personnel for vari-
ous organizations.

He served as professional specialist
from August 1966 to July 1968 at Bat-
telle-Northwest, inferviewing and re-

_ cruiting Ph.D. candidates. He was

presented an outstanding performance
award, In July 1968 he assumed re-
sponsibilities for Battelle - Northwest
academic affairs,

From October 1968 to June 1969, he
was manager of professional place-
ment at Gulf General “Atomic in San
Diego.
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Eugene E. Davis Observes
40 Years With Mountain Bell

UGENE E. DAVIS, Class of 1929

plant -engineer for Mountain Bell
in -Cheyenne, recently observed 40
vears of service with the company.
Born in Denver, Colo., Davis obtained
his early schooling in thaf city, com-
pleted high school at Wheat Ridge,
Colo.,, and attended the Colorado
School of Mines.,

He began his telephonz career ‘in
Denver in 1928 as an engineering
draftsman and after serving in vari-
ous jobs in the plant department was
promoted to junior engineer in 1933,

He was transferred to Wyoming in
1939 and to Montana in 1940, In 1941
he enlisted in the Army and was as-
signed to the amphibious engineers in
the South Pacific.

Upon his return from military ser-
vice in 1946 he was promoted to plant
engineer in Cheyenne and with the
exception of a brief assignment in
Idahe in 1951. has been in Wyoming
ever since,

Mr. Davis is a member of the Wyo-
ming Engineering society, the Colo-
rado Scheol of Mines Alumni Asso-
ciation, the Masonic Lodge and the
Telephone Pioneers of America, His
hobbies are automobiles and automo-
tive engineering. R

R. A. Boyers Assumes New Duties
At Williamsport, Pa. College

ALPH L. BOYERS, Geol.E. 1950,

chairman of the Department of
Geology and Geography at Williams-
port Area Community College, Wil-
liamsport, Pa., has also assumed du-
ties as ass:stant to the president for
research. In this assignment, Mr.
Boyers is responsible for assisting
college personnel to update present
curriculums and develop new ones to
meet community needs, to improve
existing teaching techniques, and io
develop new methods of instruction

specifically designed to meet com-.

munity college needs.

He is also responsible for seeking
funds from private foundations and
state and federal agencies {o support
studies related to ecollege research
projects. He retains the academic
rank of associate professor.

A native of Indiana, Mr. Boyers is
a graduate of the Colorado School of
Mines. He earned a master’s degree
from the Pennsylvania State Univer-
sity in 1962 and is presently a doe-
toral candidate in educational admin-
istration. He joined fthe local college
in 1966 after 15 years as a geologist,

. engineer, and consultant in the pe-

troleum industry and is a member of
several professional geological and re-
search societies,

Mr. Boyers is married to the {for-
mer Stephanie- Lockspeiser of this
city. They atd their three children
jive at 265 Lincoln Avenue,
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Frank G. Horino Employed
By U.S.G.S5. in Denver

RANK G. HORINO GeolE 1944,

is a geophysicist with the U.S,
Geological Survey, Denver Research
Center. He has written more than 20
geophysical surveys for clients and
has published investigations on *Sur-
face Texture of Rock,” “Comprehen-
sive Strength of Mine Pillars,” and
similar papers. In private industry
Mr, Horina was party chief, seis-
mologist and interpreter for 12 years
before joining the U.8. Bureau of
Mines in 1963.

About careers in Mining he says:
“Very good—the adventures of travel
plus the challenges and demands for
metals and nonmetallics certainiy
stirs imagination.”

E. M. Feely Petroleum Engineer
For Sage Oil Co., Los Angeles

DWARD M. FEELY, P.E. 1950, a
veteran of nearly 20 years in
the petroleum industry, has been ap-
pointed petroleum engineer by Sage
Oil Co., Inc., of Los Angeles, In his
new assignment, Mr. Feely will super-
vise Sage’s drilling and production
operations in the United States and
Canada,

Mr. Feely, who resides at 460 West
Doran St., Glendale, Calif., comes to
Sage from Standard Oi#l Company of
California, where he was area engi-
neer for three years. Prior to that he
was a consulting pefroleum engineer
in Chio and a field supervisor with
Kinsell 0il Co. of Denver.

A native of Denver, he received his
professional degree in Petroleum En-
gineering from the Colorado School of
Mines in 1950,

R. L. Wells Associate Professor
0f Engineering at Univ. of Wyo.

ONALD L, WELLS, Met, E, 1959,

a native of Hufchison, Kan., is
a new associate professor of engineer-
ing at the University of Wyoming.
Mr. Wells received his Metallurgical
Engineering degree at the Colorado
School of Mines, and his master’s and
Ph.D, degrees from the University of
Denver. He is a member of Alpha
Sigma Mu, Pi Tau Sigma, and Amer-
ican Society for Metals.

Prior to coming to the University
of Wyoming, he was a scientific of-
ficer with, the - Central Intelligence
Agency, an assistant professor at
Texas A&M, a senior engineer with
the Martin Company, a graduate re-
search associate with the Denver Re-
search Institute, and a junior engi-
neer with the Ames Laboratory, U.5.
AEC,

‘Someone dropped a rubber band
into the office computer. Now it
makes snap decisions.

Robert McMillan, '41
E.J. Mayhew, '41

Terrsearch, Inc.

Geologic Consultants
Minerals Petroleum Engineering
120662 West 50th Place — Tel, 303-424-7718

Wheat Ridge, Colo. 80023 Cable Terrasearch
Denver, Colo,

Ralph T. Simermeyer, '57

Ralph T. Simermeyer & Associates
Consultants

COMPUTER PROGRAMMING
DATA PROCESSING
HU 81377 — HU 8-2396
16416 Diana Lane
Houston, Tex. 77058

James Colasanti, '35
Donald A. Craig, '49

Metal Treating & Research Co.

Commercial
Heat Treaters
Consulting
Metallurgical Engineers

433-1851

4110 Tex St Deaver, Cofo. 80215

' DENVER AIR MACHINERY CO.
i DENVER MACHINE SHOP, INC.

Phone:
255-2881 or 266-0307
Addresses:
2611 W, 6th Ave., Denver, Colo. 80204
1421 Blake St., Denver, Colo, 80202

EDWIN F. WHITE, '36
Res. Phone 279-1679 President

Ronald E. Diederich '57

CONMSULTANT
COMPUTER PROGRAMMING
DATA PROCESSING
1630 Neptune

HU 8-239% Houston, Texas 77058

Paul M. Hopkins

Registered Professional Engineer and
Land Surveyor

Mining Geologist and Engineer

2222 Arapahoe Street P.Q. Box 403
Crestview 9-2313 Gelden, Colorado
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As It Looks fo Me

THE Chicago Seven are dominating the
news in a manner completely beyond
their expectations. No action of theirs
could have resulted in the coverage
given them during the trial. Unfortu-
nately, the defendants mistook this pub-
licity as evidence of their influence. The
defense lawyers and the defendants de-
filed the tenets of the legal system. In
turn they were appalled when the Judge
began sentencing each for contempt,
Later the jury brought in a verdict of
guilty, and Mr, Kunstler, the chief de-
fense counsel, jook to the microphone
preaching continued disruption of every
coury where the activists were being
tried.

The defendants held a press confer-
ence following their conviction and in-
vited their followers to disrupt and
demonstrate. Revolution is a word that
this group has used frequently; yet none
have considered the consegquences. Seven
more disparate leaders (7} could not
have been gathered in one group., Comes
the Day, the cat fights between the
Seven would so decimate the ranks of
their followers that none would survive
as an important leader.

It is easy to speak of revolution—but
hetter speak to one who has survived
the chaos before embarking on such a
cause. The early leaders of splinter
groups are always the first victims, The
final dictator arrives there over the
bodies of his former colleagues and
supporfers.

The Chief Justice of the U. S. Supreme
Court took notice of these problems as
reparted by Barry Schweid in The Denver
Post of Sunday, Feb. 22, 1970. He cov-
ered the address given by Chief Justice
Burger before the American Bar Asso-
clation at their convention at Atlanta,
Ga. Two gquotes are imporiant because
they seem 1o confirm the opinion held
by many Americans.

". . . that in multiple trial and
multiple appeal cases the accused con-
tinues his 'warfare' with society for 10
years or longer.

"The Chief Justice said he had ex-
amined one such case and estimated
that 1 cost about a quarter of a
million dellars.

"'The tragic aspect' he continued,
'was the waste and futility since every
lawyer, every judge and every juror
was fully convinced of the defendant's
guilt from the beginning to the end.

"It is a hard fact, however, that
in the present state of the law there
are more and more cases in which a
defendant is tried and reitried and re-
tried again so that +the frials and
appeals may extend anywhere frem
two to five and occasionafly as much
as ten years.' ™
The legal system of the United States

has the last word to say on nearly every
activity of our country. If the dissenters
can destroy the respect of the majority
for the system, then our country is truly
in danges,

The present climate in our country is
not revolutionary. The people seem to
be simply fed-up with confrontation
and agitation. —Wendell W. Fertig

a2

Oredigger vs. Mines Magazine

Editor, Oredigger:

Enclosed is $5.00 for a one-year
subseription to the Oredigger. You've
certainly come a long way since we
put out the paper. I think you're do-
ing a great job. It’s too bad I can’t
say the same thing for the school
itseif, or the alummni magazine, The
school seems to he slipping farther
and farther behind the times and
the magazine is losing more and
more donations and renewals by the
alumni.

Your sample issue brought me
more up to date on what’s happen-
ing at Mines than 7 yeatrs of the
Alumni magazine. Don't let anyone
give you any crap. Keep it up.

Yours truly,
Jack Rivkin, ’62 CSM

February 18, 1970
My, Jack L. Rivkin
316 Sound Beach Avenue
0Old Greenwich, Conn. 06870
Dear Jack:

Your letter, which was printed in
the Oredigger of February 17 was
read with considerable interest. It is
certainly your privilege {o compare
the two publications and to criticize
the MINES Magazine. I have checked
your file and during the time you
have heen out of school we have
never had a word of criticism from
you concerning the contents of the
magazine.

Your letter said ““— the magazine
is losing more and more donations
and remewals by the alumni.”” I do
not know where you obtained this in-
formation but it is seriously in error.
For that reason, I am writing to
offer you the correct data.

1. Compared io 1968 the donations
received during the year 1969 in-
creased by almost 20%.

2. The average monthly print order
for the MINES Magazine has in-
creased from 4670 in 1968 fo 4940 in
1989. The first two issues in 1970 have
averaged 5150.

I am taking the liberty of reprint-
ing your letter in the MINES Maga-
zine {ogether with a copy of my
reply to you.

Sincerely yours,
Wendell W. Fertig
Publisher, Mines Magazine

5910 W, 14th Ave., Apt. #1
Lakewood, Colo, 80214
February 26, 1970

Wendell W, Fertig, Publisher

The Mines Magazine

Golden, Colorado

Sir:

It is not the policy of the former
Oredigger staff to answer the numer-
ous criticisms we receive. Such an
attempt would be an exercise in fu-
tility; first, because such an attempt

would leave us precious little time
to do anything else, and, second, be-
cause few of our opponents are in-
terested in meaningful dialogue.

Nevertheless, the increasingly stri-
dent attacks and misrepresentations
in your magazine merit a reply. That
you would actually misquote us in
one of your editorials (i.e., ‘ ‘anti-ad-
ministration’ liberals”) is bad enough,
but the rambling allegations of your
February editorial are clearly too
much, for they promote the intoler-
ance which leads to confrontation.

In that editorial you state “Further
evidence of this crime when a re-
porter for the Oredigger . . ."” Exactly
what is meant by this is unclear, since
vou omitted the verb, but it is obvi-
ously some kind of accusation.

Exactly what Dr. Benjamin Spock
or “living off the allowance given hy
‘the old man’ ., , .” has to do with
student unrest, liberals, or the Ore-
digger is equally unclear.

However, i is abundantly clear,
Mr. Fertig, that a great deal of un-
reasoned an‘mosity is being dis-
played. Perhaps you feel Jack Yench
and myself really are trying to de-
stroy America and/or the Colorado
School of Mines, but I think your
readership deserves an alternate view.

In your editorial, you rejoice an
imagined bloddying of the Oredigger
ideological nose, supposedly per-
formed by Math Professor Gene Wool-
sey. We realized when we interviewed
Dr. Woolsey that he does not sub-
scribe to our soc’al philosophy. The
article was printed because it was
interesting, enjovable, and intellec-
tually stimulating,

You could do the same, Mr. Pub-
lisher. Let us debate, within the pages
of your magazine, a fopic of general
interest,

As a tentative suggestion, such a
debate could center on such topics as:
“The role of an engineer in society,”
“Mandatory ROTC,” “The 18-year-old-
vote,” or perhaps “Should CSM con-
centrate on ‘mineral engineering’
‘earth science,’ or neither.”

Note that “student activism” was
net listed. Students are not as easily
pigeon-holed as you think; generaliza-
t'ons are risky. Besides, neither Jack
nor myself is any further “left” than
Eungene McCarthy,

In the words of Gene Woolsey, “I
think the eonfrontation is healthy.”

Right on,
David Gulley
cc: file, the Oredigger, the Technocrot

(Editor’s note: Colonel Fertig’'s edi-
torial was printed on page 38, Febru-
ary 1970 issue of The MINES Maga-
zine.)
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152 Altend Breakfast
Sponsored by CSM Alumni
And Colo. Mining Assn.

The Ceolorade Mining Association
and the Colorado School of Mines
Alumni were co-sponsors of the an-
nual breakfast held during the Colo-
rado Mining Association Convention,
This year the breakfast was held on
Saturday morning, Feb. 14, 1970, with
152 in attendance,

For the second year the breakfast
has been open fo the graduates of all
Mining Schools and this year, in addi-
tion to the Colorado School of Mines,
eight other Mining Schools were rep-
resented. These were Idaho School
of Mines, MacKay School of Mines
{University of Nevada), Michigan
Tech., Minnesota College of Mines,
Missouri Sehool of Mines (University
of Missouri at Rolla), Montana School
of Mines, South Dakofa School of
Mines and Washington State School
of Mines,

This is an annual event during the
National Western Mining Convention
and it is hoped that representation
from all the mining schools will con-
tinue to increase,

Wyo. Mining Convention

Those planning to attend the Wyo-
ming Mining Association Convention,
June 18-20, at Jackson Lake Lodge,
should make their room reservations
prior {o June 1. Assurance has been
given that rooms will be available
if requested prior to that date.

Offshore Meeting
Schedules Discussion

Of Recent Oil Spill

The costs of the recent oil spill in
the Santa Barbara Channel, the Na-
tional Science Foundation’s Sea Grant
Program, and the legal problems con-
nected with the coastal regions of
the U, S, will all be discussed during
a technical session at the second an-
nual Offshore Technology Conference.
The Offshore Conference will be held
April 22-24 af the Albert Thomas Cen-
vention and Exhibit Center in Hous-
ton, Texas.

The three topics will all be the sub-
jects of technical papers to be de-
livered during a session on Thusrday
morning, April 23. The session, en-
titled *‘Sea Grant Program,” will fea-
ture six papers covering {opics in the
general area of management and fi-
nancing connected with the develop-
ment of the oceans,
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AIME'S 99TH ANNUAL MEETING
HELD FEB. 1519 IN DENVER

HE American Instituie of Mining,

Metallurgical and Pefroleum En-
gineers held its 99th Annual Meeting
at the Denver Hilion Hotel Feb, 15-19.
According to the Annual Meeting Gen-
eral Chairman, Edward H. Crabtree,
over 4,500 engineers, scientists, edu-
cators and executives working in min-
ing, metallurgy and petroleum at-
tended from all over the world., Mr.
Crabtree is director of the Colorado
School of Mines Research Institute
at Golden.

More than 300 technical papers
were delivered during the five-day
meeting. Four major symposiums
were featured — 0Oil Shale, Hydrocar-
bons, Copper Metallurgy, and Light
Metals, Attention also was focused on
offshore mineral and energy re-
sources in relation to national goals,
and environmental quality and re-
source development, Key meeting
sessions covered the regional impact
of the mineral industry, issues of
mineral policies in the United States,
applications of economics to the min-
erals industries and problems of min-
eral resources availability. Other
meetings treated management prob-
lems in engineering and construction
of foreign ventures, and the worth of
the engineer in salary.

This year, the Institute honored 13
of its outstanding members with the
presentation of medals and awards
at the Annual Dinner en Wednesday
evening, Feb, 18, 1970. The awards
and recipients were as follows: Hon-
orary Member, Lloyd E, Elkins, pro-
duction research manager, Pan Amer-
ican Petroleum Co.; Engineering
Achievement, Vincent D, Perry, di-
rector and vice president-geology, The
Anaconda Co.; Erskine Ramsay Gold
Medal, Dr. Charles E, Lawall, retired
vice president, Chesapeake and Ohio
Railway; James Douglas Gold Medal,
Dr. Reinhardt Schuhmann, Jr., head,
School of Metallurgical Engineering,
Purdue University; Benjamin F, Fair-
less Award, Edumund R. Martin,
chairman and chief executive officer,
Bethlehem Steel Corp.; Hal Williams
Hardinge Award, J. R. Simplot,
founder and president, J. R. Simplot
Co.; Anthony F. Lucas Gold Medal,
Henri G, Doll, retired chairman of the
board, Schlumberger Well Services
and current head, Doll Research, Inc.

Also, Charles R. Rand Memorial
Award, Michael L. Haider, retired
chairman of the board and chief ex-
ecutive officer, Standard Oil Co. (New
Jersey); Robert H, Richards Award,
Stuart R, Zimmerly, retired director,
Kennecott Copper Corp. Research
Cenfer; William Lawrence Saunders

Gold Medal, Elmer A, Jones, chair-
man, Lead-Zinc Producers Commit-
tee; Mineral Economics Award, El-
men W. Pehrson, retired professor of
Mineral Economics, Columbia Uni-
versity School of Mines; Mineral In-
dustry Education Award, Dr. Donald
L. Katz, Alfred Holmes White, pro-
fessor of Chemical Engineering, Uni-
versity of Michigan; and Rossiter W.
Raymond Award, James H, Swisher,
Research Department, Bell Telephone
Laboratories.

In addition, 80 AIME members of
the Class of 1920 were elected to the
Legion of Honor Fifty-Year Member,

AIME presented 12 cash awards at
the dinner. Each of the six Student
Paper Contest winners received $250.
The five faculty sponsors of the Out-
standing Student Chapter Contest win-
ners accepted $50 for his chapter.

The Annual Meeting marked the of-
ficial installation of AIME’s 1970 pres-
ident, John C. Kinnear, Jr., vice pres-
ident-operations, Metal Mining Divi-
sion of the Kennecotf Copper Corp
Dr. James Boyd, president and direc-
tor of Copper Range Corp., was the
outgoing president.

AIME has over 45,000 members and
is the international professional and
technical organization for mining,
metallurgical and petroleum engi-
neers and scientists. The Institute was
established in 1871 “to further the
arts and sciences necessary for the
economic preduction of the wuseful
minerals and metals.”

Dobbins Reelected
President of AMC

Cris Dobbins, president and chair-
man of Ideal Basic Industries, Inc.,
Denver, has been reelected fto a
third one-year term as president of
the American Mining Congress. Also
reelected were four vice presidents:
L. J. Randall, chairman, Hecla Min-
ing Co., Wallace, Idaho; E. MeL. Titt-
mann, chairman, American Smelting
& Refining Co., New York City;
W. A. Marting, president, Hanna
Mining Co., Cleveland, and William
Bellano, president, Island Creek Coal
Co., Cleveland.

Ball Associates, Lid.

Qil and Gas Consultants

Douglas Ball, '43
Cable: BALLOIL

509 Sevenieenth Si.
Denver, Cole. 80202

292.4000

33




Edward J. Johnson, '49
Petroleum Geology
Room 300
3635 N.W. 58th Street
943.8536, Office; 721-6353, Home
Oklahoma Ciy, Okla.

Edward P. Jucevic, '60

Consulting Mining and
Metallurgical Engineer

Mining Investment Evaluation
Mineral Exploration — Mill Design
P. O. Box 8077, University Station

Reno, Nevada 89507
702-—322-77565

H. K. VAN POOLLEN, 50 & '55
and Associates
Appraisals — Gas Storage — Well
Testing — Well Complefion — Hear-
ings — Ground Water — Compuler
Application - Waste Disposal
1088 W. Cualey Ave,
Littleton, Colo. 80120
(303) 798-5412

John F. Mann, Jr., '43

Consulting Geologist
and Hydrologist
945 Reposado Drive La Habra, Calif.

Clyde E. Osborn, 33

Professional Engr., Metallurgical Engr.
Colo. and P.I. Registration
Essex lnternational, Inc,

ESSEX Natural Resources Office
Technical Director

53i5 E. Broadway - 104
Tucson, Arizona 8571

(602} 324-2459
Home: 885-340%

INTERNATIONAL
NUCLEAR CORP.

308 Lincoln Tower Bldg.
Denver, Colo. 80203

Calgary, Billings

Denver, C.eusper,I

Oklahoma City,
Housten

F. T. "Toin" lse, '55
J. H, "Pete"
Petersen, '57

John R, ''Jack'
McMinn, '42
Fred G, V‘:n Matee,

Jeff J. Wood, '54
Robt, J. Lickus, 's8

1900-1919
Herbert R. Hammond, °13, 12313-13th Helena
Dr,, Los Angeles, Calif, 86049
Madison F, Welsh, '14, 226 Montgomery St.,
Fall River Mass. 02720

19201939

G, F. Kaufmann, 21, Dogwood Drive, York-
town IIgts., N.Y. 10598

Dr. J, Harlan Johnson, ’23, 103 Trinity Circle,
St. Francis Village, Crawley, Tex. 78036

Philip W, Simmons, *29, 1320 E. Gardner 8§,
Las Cruces, N.M. 88001

J. Watts Sco!,t. ’31, Roule 1, Box 126, Jemison,
Ala. 350687

E. W. Markwardt, ’32, 104 E. Monroe, P, O,
Box 98, O'Tallon, TI1, 62269

Howard A, Wolf, '32, 8405-112 St. N., Bldg. 7,
Seminole, Fla. 33540

Lester D, Knill, 33, 115 So. 3rd East, Apt. 193,
Salt Lake City, Utah $41#1

Clyde E. Oshorn, ’33, 5315 East Broadway,
#1104, Tucson, Ariz. 85711

L4, Cel. Robert T. Krneger, 34, 8500 W, 16th
Ave,, Lakewood, Cole. 80215

Willlam Z. Baneroft. 36, 425 Fairview Ave
34, Arvcadia, Calif. 91606

Jean W. Pressler, '38, USAID (USGS), APO
New York 08254

Herberi 7, Stuart, '36, 133 Newmarket Road,
Garden City. N.Y. 11530

Alhert C. Harding, '37, 10726 Hatcher Road,
Sun City, Ariz. 85351

Hobert L, Olund, 37, 678¢ East Cedar Ave.,
Apt. 602, Denver, Colo. 80222

Raymond W. Snyder, '37, 270-700 6th Ave.
S8, W., Calgary 14, Alberta, Canada

C. R. Holmgrem, ’38, P. 0. Bex 1817, Estes
Park, Colo. 80517

Wesley G. Moulton, *38, 2424 Harvard, Clovis,
Calif, 93612

Stanley A. Wicksirom. ‘38, Route 3, Box 8-D,
Marble Falls, Tex. 78654

Lewis D. Anderson, °39, P. 0. Box 22, Hawaii
Veolcanoes Nat'l. Park, Hawaii 96718

Wiliam H. Breeding. '39, 7 Hanhover Square,
New York, N.Y. 10005

Chartes R. Criss, '39, 113 Gordon Blvd., Apt,
98, Woodbridge, Va. 22191

1940-1959

Manuel C, Javellama. '40, 1069 Consuelo St.,
Singalong, Manila, Phllxppmes

M. A. Patton, Jr.,, '40, 5714 S, Delaware Ave.,
Tulsa, Okla, 74105

Dr. I Miiton LeBaron, '41, P. 0. Box 3808, St.
Thomas, V.I. 00361

Norman V. Loveff. 42, 2638 N. Windsor Dr,,
#1203, Arlington Heights, 11l G004

HORSE BACK

ht ‘} RIDING
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GOLF,
SUN,
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ARIZONA

The west’s most scenic spot
—where the sun spknds the
winter, Golf, swim, horse-
back ride, cook-outs in re-
sort splendor,
Season:

Mid-December to May
W:ti for rates.

okake Inn

6000 E. Camelback Road
Telephone: (602) 945- 6301 y-

#. S8. Rugg, '43, 412510 W. Hastings St.. Van-
couver, B.C,, Canada

Ridgar P, Gerowdd, '45, 10911 W, 63crd Ave,,
Apt. 201, Arvada, Colo. 89002

Richard 1, Kuehl, '47, Kalmthoulsesteenweg
54/1, B-2080 Xapellen, Belgium

John F, Carver, '48, 20 Coronade Courf, Walhut
Creek, Calif. 94596

R. B. Cohnan, '49, 700 Winfield Place, Modesto.
Calif. 95350

Br. Arthur W, Ruff, '49, Companhia Meridional
de Mineracao, Caixa Postal 2857-ZC-00, Rio
Jaaeiro, G.B., Brasit, 5.A.

B. L, Bessinger, ’50, P. 0, Box 726, Moab, Utah
84532

John H. Church, '50, 10113 Dellwcod, El Paso,
Tex. 78924

Fhillp V. Doyle, '50, 1659 W. 2nd Ave., Durango,
Celo. 8136%

Lawrence A. Garfleld, 50, 66 Hemlock 8t.,
White Pine, Mich. 45971

Rohert E. Hudson, '50, 330 So. Center, Suite
205, C.Lsper Wyo, 82601

D. G. Little, II, '50, 21 York Ave. E. Ivanhoe,
Melbourne 3079. Australia

David H, McMurrin, '50, ¢/o Mrs. D, L. Me-
Murrin, R. #2, Box 805, De Land, Fla. 32720

Earl H. Ramsey, '50, 5087 Forest Bend, Dallas,
Tex. 75234

Charles R. Carringfon, Jr., '51, 210 Second N.E.,
Calgary, Alberta, Canada

Willie T. Kinoshita, ’51, 792 Maladero Ave.,
Palo Alto, Calif. 94306

Robert L. Peters, °51, 925 Delaware S.E.
Minneapelis, Minn, 55414

Robert A. Steele, '51, 7104-17th St.. Anchorage,
Alas, 99504

Braee C. Wentner, '51, P. 0, Box 1863, Tehran,
Iran
Robert H. Fitch, '52, 15880 W. 74th St., Golden,
Cole, 80401

Rustam H. Iram, '52, 249 No. Euclid Ave.,,
##303, Pasadena, Calif. 91106

Murray C. MeKinnen, 52, Central Del Rio
Oils Limited, 2089tk Ave., BS.E. Calgary 21,
Alberta, Canada

Fred W, Ward, 82, Box 14, Star RL A,
Anchorage, Alas. Y9502

Toster J. Witthauer, °52, P. 0. Box 185, Tyrone,
N.M. 88065

Edgar T, Gantke, '53, 112 Elwooed 5t,, Tdmond,
Okla. 73034

Howard €. Kaylor, '53, 1455 Belvedere, Beau-
meont, Tex. 77706 .

Donald H. Quam, 'H3, 32 Oban Road, City
Beach, Western Ausiralia 6015

Halden J. Smith, '83, Pan Gczan Oil Corp., 515
Majestic Bldg., Denver, Colo, 88202

James H. ¥ndacott, 54, c/o Courtage Oeciden-
tal, 113 bisi Avenue de Nevilly, 92 Nevilly-sur-
Seine, Frauce

Carl F. Harpke, '54, ¢/ Amuco UAR 0il Co.,
P. 0. Box 2488, Cairo Egypt,

T, Wilson Liftle, '54, 2513 Boyd Fmt ‘Worth,
Tex. 76109

Alden H. Strobeck, '54, 1659 Country Club Dr.,
Redlands, Calif. 92373

Vance P, Burton, 's7, 2028 Longview Dr. FtL
Collins, Colo. 80521

Robert H, Chase, '55, 1019 King St.. Olean,
N.Y, 14760

Moshe I, Ettinger, '55. Ministry of Develop-
ment, Jerusalem, lIsrael

J. Don Thorsen, '55. P, O Box 338, Newcastle,
Wyo, 82701

Ralph H. Dougherty, '56, 573 Surfside Drive,
Pitisburgh, Pa. 15239

Carl R. Piercy, ’§6, 3581 Brook St.. Lafayette,
Calif, 94549

Wiltiam Yopp. '56, c/o Mobil Sekiyu KK. Cen-
tral P. O, Box 962, Tokyo, Japan

Alex Chisholm, 's7, P. 0. Box 333, Hibbing,
Minn, 55746

Dr. Norman E. Goddsteln, °57, 2383 5, Willow
Court, Denver, Celo. 80222

John E. Litz, 57, 11014 W. 29th Ave., Lake-
wood, Cole. 80215

Z. A. Sancevie, 57, Apartado 80243, Caracas,
Venezuela, 8.A.

Sathit Tandanand, 57, 1359 W, Maynard Dr.,
St. Paul, Minn, 55116

Alves Badini, ’58, Via Solferino 129, Pescara,
Italy 65100

Richard E. Dawes, '58, 6823 Old Chesterbrook
Rd., Mclean, Va. 22101

James L. Eirls, '58, 189 E. Oak CLff Court,
Peoria, IH. 61614

Donald Shaw, 58, 1124 Navajo Trails So, Dr.,
Indianapolis, Ind. 46260

Bert B, Davidsen, Jr., '5%, c/o0 Churay Co., 37
Medford St., Somerville, Mass. (2138

Fred H. Patierson, °59, 2100 Howell Branch
Rd., Apt. 6-C, Maitland, I'la. 32751

Paul J. Ellis, *59, 1522 Rohin Hood Lane, John-
son City, Tenn. 37601

Charles H. McKinnis, '59, 5170 East Asbury,
Benver, Colo, 80222

James D. Shambach, 59, 161 Henry St., Apt.
10, San I'rancisco, Calif, 94114

Richard 1. Egan, ’'60, 836 Forest Ave., Wil
mette, Ill. 60091 .

John F, Evers, '60, P, 0. Box 247, Laramie,
Wyo, 82070

1930

W. P. Morris, E.M. 1930 & Medalist
1962, is president of Duval Corp. and
a director of Pennzoil United Inc.
Last year he received the Charles F,
Rand memorial award from AIME
for distinguished service in mining
administration.

1934

William W, Little, E.M. 1934, is as-
sistant general manager for Phelps
Dodge Corp. with offices in Douglas,
Ariz, Prior to Oct. 1 of last year, he
was manager of the company’s Ty-
rone Branch operations at Tyrone,
N.M., where he directed the develop-
ment of a new open pit copper mine,
concentrator and related facilities,
Mr. Little first entered the employ of
Phelps Dodge in 1937 as a miner in
the Copper Queen Branch operations
at Bishee, Ariz.

1935

Joseph B. Kennedy Jr., E M, 1935 &
Medalist 1984, has been named presi-
dent of Imperial-American Resources
Fund, Inc., and Imperial-American
Management Co., subsidiaries of The
Colorado Corporation, Denver, Colo.
He was formerly executive vice presi-
dent of Atflantic Richfield Corp.

1940

Marvin E, Gantz Jr,, Met.E. 1940, is
vice president, manufacturing—mill
products, Aluminum Company of
America. A native of Denver, Mr.
Ganfz has been with Alcoa since grad-
nating from Mines in 1940, He was
formerly vice president in charge of
fabricating. He and his wife, the
former Mary Esther Ivey, live at 102
Saxon Drive, McMurray, Pa. 15317.

1942

Charles E. Muller, Met.E. 1942, has
been named to the newly ereated posi-
tion of manager of manufacturing op-
erations, Foundry Division at the
Phillipshurg Plant of the Ingersoll-
Rand Co. A native of Pueblo, Colo.,
Mr. Muller joined Ingerscll-Rand as
a foundry engineer in 1942 following
his graduation from the Colorado
School of Mines, His address is 415
Oak Tree Lane, Easton, Pa. 18042,

1949

Eugene C. McMahan, Geol, E. 1949,
is senior staff geophysicist in the Off-
shore Division of Shell Oil Co.'s New
Orleans office. Joining Shell in 1949
as a junior geophysieist at Houston,
Mr. McMahan has had assignments
as a seismologist, seismic party chief,
and geophysicist in Oklahoma, North
Dakota and Texas. He moved to New
Orleans in 1963.

Frank M, Monninger, Met K, 1949,
has bheen promoted to assistant man-
ager of Chuquicamata operations of
Chile Expioration Co., Mr. Monuninger
had been general supervintendent at
Chuguicamata since July 1967.

1951

Wesley H. Parker, Met. E. 1951, has
joined Kaiser Steel Co as a process
engineer-pelletizing at Kaiser’s Eagle
Mountain, Calif. mine. The Parkers’
address is P.O. Box 672,

Marco ¥, Rossefti, Geol. E. 1951, has
moved from Argentina to Balmat,
N.Y., where he is assistant division
manager of St, Joseph Lead Co.’s zine
mining and milling operations. He and
his wife, the former Elena Tonkoglaz,
and their three children are living in
Gouveneur, N.Y,

1953

Stanley C. Holmes, E.M. 1953, is in
charge of all open pit and under-
ground mining operations for Phelps
Dodge Corp. at Bisbee, Ariz, He was
formerly mine superintendent of
Phelps Dodge’s Copper Queen Branch.

1957

Roberi B, Steck, Met.E, 1957, is an
account executive in the Asbury Park,
N.J, office of Hayden, Stone Inc,, m-
ternational investment firm. He has
held management positions with Ti-
tanium Metals Corp., National Lead
Co., Westinghouse Atomlc Power and
MuItl -Amp Corp,

1958
William C. Baghy, P.E. 1958, presi-
dent of Five Resources, Inc., Houston,
Texas. Address given is 265 Chlmney
Rock, Houston, Texas 77027. Congratu-
latlons Biil,

Donald A. Beatiie, M.Sc. 1958, had
an important role m the Apollo 11
lunar landing mission, He is a pro-
gram manager in the National Aero-
nauties and Space Administration’s
Office of Manned Space Flight in
Washington, D. C. He and his wife,
Patricia, hve at 13316 Artic Ave.,
Rockvﬂle Md. 20850,

1959

John T. Chandler, P.E. 1959, has
heen named vice-president of Deposit
Guaranty Bank, Jackson, Miss, A na-
tive of Jackson, Mr. Chandler joined
the staff of Deposit Guaranty on Jan.
20, 1968 as peiroleum engineer, He is
a registered professional engineer
in the sfates of Colorado and Texas.

1960

George J, Beattie, E.M. 1960, is
project manager for Callahan’s mile-
long tunnel from Daly Guleh to the
Placer Creek area due north of Wal-
lace, Idaho. The tunnel is expected to
open up an entirely new and unex-
plored region which old-time geolo-
gists predicted would someday pro-
duce the richest mine in the district,

John ¥, Evers, P.E. 1960, is an as-
sistant professor of Petroleum Engi-
neering at the Univerity of Wyoming,
Born in Topeka, Kans,, Mr. Fvers is
presently working on his Ph.D. de-
gree from the University of Kansas.
He has been employed as an engineer
for Atlantic Refining Co. and Moun-
tain Fuel Supply Co.

Maj. Ronald A. Xrizman, P.R.E.
1960, has received a Bronze Star for
his Service in Vietnam. Major Kriz-
man was awarded the medal at Yale
University in New Haven, Conn,,
where he is an assistant professor of
military science, His parents, Mr. and
Mrs. A, L. Erizman, live in Leadville,
Colo.

1962
Alex R. Jacobs, E.M. 1962, is a
project engineer in Tueson, Ariz., for
Smith Tool Co.’s industrial and mining
industries,

1969

James M. Riddle, E.M. 1969, writes:
“Please note that my address is now
Croyden Apts., Apt. 17, Leadville
Colo, 80461, After seven months with
the U.S. Bureau of Mines in Minne-
apolis, my wife and I decided we
should get back where we belong, so
I am now working for Climax in the
Industrial Engineering Section, If's
great fo get back to Colorade!”

1569
Secott Sissman, P.E. 1969, is em-
ploved as a staff chemical engineer by
Procter and Gamble Mig. Co., in their
Kansas City plant. Scott's home ad-
dress is 8842 England, Apt. 201, Over-
land Park, Kans, 63212,

Denver, Colo. 80204

MILL DESIGN — FEASIBILITY STUDIES
BULK MATERIAL HANDLING SYSTEMS

BULLOCK ENGINEERING INC.

70 W. 6th Avenue

Harry C. Bullock—'45

CUSTOM MACHINE DESIGN

Ph.: 303-266-3821

34 MARCH, 1970 » THE MINES MAGAZINE THE MINES MAGAZINE + MARCH, 1970 35




!
]

Brown

Roy H. Miller

0Y H. MILLER, E.M.1916, re-

tired superintendent of copper
refining for The Anadonda Co. in
Great Falls, Mont,, died in Great Falls
on Nov. 22, 1969,

Born July 9, 1889, at Silvercliif,
Colo.. Roy {more familiarly known as
“Doc¢’’) was graduated from Canon
City, Colo. High School. He entered
Mines in the Clags of 1913 but was
obliged for financial reasons to dis-
continue his scholastic training tempo-
ravily. During fhe next three years,
he was employed as assayer and
chemist by fthe Bufte and Superior
Copper Mining Co, in Buite, Mont.
“Doc” re-enfered Mines in the fall of
1914 and was graduated with an E.M.
degree in 1916,

Mr. Miller joined The Anaconda
Co, in 1916 and was transferred to
Great Falls the following vear when
the new zinc plant opened. He was
transferred to the copper furnace re-
finery in 1918 and beeame superin-
tendent of that department in 1923,
Later he became head of the electro-
lvtic copper refinery and-in 1929 be-
came assistant superintendent of cop-
per refineries, He served as superin-
tendent from 1945 unfil his retirement
on Jan. 1, 1958,

My, Miller was a member of the
Great Falls Chamber of Commerce,
Presbyterian Church, Kiwanis Club,
American Legion, Eilks Lodge, Red
Cross, and the Colorade School of
Mines Alumni Assn.

Survivors include his widow, Ella,
Great Falls; son, Dale R. Dallas,
Texas; daughter, Mrs, James F.
(Carol) Bowen, Wichita Falls, Texas;
brother, Guy E. Miller (also a grad-
uate of Mines, E.M.1919), Whittier,
Calif.; sister, Dr. Edith I. Miller,
Petershurg, Va., and three grandchil-
dren.

Roland T. Litheredge

OLAND T, LITHEREDGE, E.M.

1922, whose address has heen un-
known for the past several years, died
in February, 1969, at his home in
Michigan.
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James E. Brown

AMES E. BROWN, E.M, 1947, as-

sistant manager, Fuel Depart-
ment, Southern Services, Ine., died
Nov, 19, 1969, in a Birmingham, Ala.,
hospital, He was a loyal member of
the CSM Alumni Assn, and served for
several vears as president of the
Birmingham Section. In 1966 he was
finalist for AIME’s Birmingham Engi-
neer of the Year, .

Born in 1921 in Bluefield, W. Va.,
Mr, Brown received his E.M. degree
in 1947 from the Colorade School of
Mines, where he was a member of
Scabbard and Blade, Sigma Gamma
Epsilon, and Beta Theta Pi. He was
awarded a research fellowship at the
University of Washington, obtaining
his Master of Science degree in Min-
ing Engineering,

After graduating from Mines, he
worked for three years as a mining
engineer with the Cardox Corp. For
four and a half years he was super-
intendent of the Deerfield Mine, Poca-
hontas Fuel Co, In 1858 Mr. Brown
became manager of Coal Operations,
Southern Electric Generating Co., and
seven years later (April 1, 1965), he
joined Southern Services as assistant
manager of the Fuel Department. He
was a registered Professional En-
gineer in the states of West Virginia
and Alabama.

During World War II Mr. Brown
was a captain in the Marine Corps
and participated in the campaigns of
Guadalcanal, Okinawa and Iwo Jima.
He was awarded the Silver Star with
oak leaf clusters.

Mr. Brown was an active member
of AIME, serving as chairman, South-
east Section, and as program chair-
man of AIME’s Coal Division, He
was chairman-elect of the Coal Min-
ing Division of AIME,

Survivors include his wife, Ann
Lankford Brown; two sons, James
Brown, HI, and Donald Brown, all of
Birmingham, and a sister, Mrs.
James Rose, West Brookfield, Mass.

Charles A, Masten

HARLES AVERY MASTEN, a re-

tired civil engineer for the U.S.
Bureau of Reclamation, died Feb, 15
in S8t, Anthony Hospital.

Born June 7, 1889 in Denver, My,
Masten attended Denver public schools
and the Colorado School of Mines. He
worked on the design of many recla-
mation dams built between 1925 and
1950, inecluding Hoover, Eisenhower
and Grand Coulee.

Survivors include his widow, Q.
Church; a son, Charles W., Boulder;
a daughter, Mrs, Zoe A, Leppanen,
Phoenix, Ariz., and five grandchil-
dren,

Stounder

Robert D. Stouder

OBERT D. STOUDER, Class of

1917, passed away Oct. 24, 1969,
in Springfield, N. J. Services were
held in St. Martin’s Chapel of St
John’s Cathedral in Denver with in-
terment in Crown Hill Cemetery. Mr.
Stouder was a long-time employee of
American Smelting & Refining Co,
and held many positions of responsi-
bility with the company.

Born in Denver in 1896, Mr. Stouder
attended Wheat Ridge High School
and the Colorado School of Mines. In
1917 he was employed at AS&R's
Globe Plant in Denver, transferring
in 1918 {o the Leadville Smelter as
chief chemist. Tn 1926 he was em-
ployed as chief chemist at AS&R’s
Arkansas Valley Plant, and in 1928
was transferred to the company’s
Globe Plant, then a cadmium refin-
ery, In 1940 Mr, Stouder was made
assistant superintendent and chief
chemist in charge of sampling, labor-
afory and cadmium recovery at the
Federal Plant, Alton, Il. From 1959
to 1962 he was research chemist at
AS&R’s Central Research ILaborato-
ries in Plainfield, N. J. When he re-
tired in 1962 he had been with AS&R
for over 44 years.

Survivors include his two sons:
Philip E. Comstock, Belledune, New
Brunswick, Canada, and Robert P.
Stouder, Short Hills, N, J.; and two
daughters: Mrs. Mildred A. Beggs,
Cupertino, Calif., and Mrs. Jane E.
Bleckley Washington, D. C. Mr,
Stouder’s wife, the former Eleanore
E. Simpson, died in 1966,

Adaifn Thomasg

DAM THOMAS, GeolE. 1952,

died unexpectedly of a hearf at-
tack on Feb, 3, 1970. At the time of
his death he was a consulting photo-
geologist in Houston, Tex.

The funeral service was held in
Houston on Feh, 7 and another on
Feh, 11, at his former home in Mon-
trose, Colo., where he was buried.

An appreciation of this fine young
man is being written by his two close
friends and former partners, Clement
Lehnertz and Bob Turley and will ap-
pear in the May issue of The MINES
Magazine,
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John R. Mullen

OHN R. MULLEN, Class of 1938,

general superintendent of mines,
Aflas Minerals Division of the Atlag
Corp., died suddenly January 8, 1970,
in Moab, Utfah.

Born in Denver, Colo,, Aug. 11,1913,
Mr. Mullen attended Denver Public
Schools and was graduated from Man-
ual High School. He attended the Colo-
rado School of Mines during the years
1935 and 1936.

After leaving Mines, Mr, Mullen
was employed by the Colorado High-
way Department, In 1939 he was em-
ployed by Climax Molybdenum Co.
and served in various mining capaci-
ties over a 13-year period, advancing
to assistant project engineer for the
Storke Level Project,

During the next four years Mr.
Mullen spent a short period with
American Chrome Co. and, because
of an interest in uranium mining, was
employed by Beaver Mesa Mining Co.
located on the Colorado Plateau, as
general superintendent.

In 1956 he joined Hidden Splendor
Mining Co., later to become a part
of Atlas Minerals, operating in the
Big Indian Mining District near Moab,
Utah, Mr. Mullen was general super-
intendent of mines at the time of his
death.

Mr. Mullen assisted in the develop-
ment of the Southeastern Utah Sec-
tion of AIME and served a term as
chairman. Being active in civie af-
fairs, he was serving a second ferm
as a city councilman, As a licensed
pilet, he enjoyed flying as a hobby
and served in the Civil Air Patrol.

Mr. Mullen is survived by his wife,
Fern; two daughters, Mary and Pat,
and a son, Robert, of Wallace, Idaho.

Albert C. Norton

LBERT . NORTON, E,M, 1907,

a consulting engineer and for-
mer city engineer for Madera, Calif.,
died sometime during 1969. Mr, Nor-
ton was a long-time and loyal mem-
ber of the CSM Alumni Assn., and we
regret that we have been unable to
obtain additional facts about him,

Robert A. Martin

RAGEDY continues to pursue the

Martin family of Spokane, Wash.
Robert A, Marfin, E.M. 1951, was
killed Sept. 2, 1969, in a traffic acci-
dent, and Robert’s parents, Mr. and
Mrs. Armor B, Mariin, E.M, 1923 and
Medalist 1952, were lost in a private
plane crash in 1968,

Robert Martin, president and chair-
man of the Coeur d’Alenes Co., died
in a Seattle hospital after the car he
was driving hit the rear of a slow-
moving semi-tractor frailer rig on
Highway 90 near the summit of Sno-
qualmie Pass. His wife, Carol, and
infant son, Nicholas, were injured in
the accident.

A native of Montana, he was reared
in Great Falls, After graduating from
the Colorado School of Mines in 1951,
he spent two years with the Army
Corps of Engineers, including one
year in Korea, He later graduated
with a Master of Science degree in
Civil Engineering from the Univer-
sity of Washington,

Mr, Martin came to Spokane in Sep-
tember, 1968, to succeed his father as
chairman of the board of the Coeur
d’Alenes Co. It was not until April,
1969, that the wreckage of the plane
in which the elder Marting died was
found, The pilot of the plane was also
killed in the crash. Prior to coming to
Spokane, Robert Martin was em-
ploved by Pacific Power & Light Co,
in Portland.

Surviving Robert Martin, in addi-
tion to his wife and son, Nicholas, are
three other children living in Port-
land, and a sister, Mrs. Donald Ma-
kela, Seattle,

Joe Fusselman, '42
President
Minerals Management, Inc.

Petroleum Engineering
Evaluations, Property Management

Phone 234-9374
P. O, Box 712 Casper, Wyo. 825601

INSURED

EXPLORATION

SHAFTS UNDERGROUND CONSTRUCTION TUNNELS

FRONTIER
CONSTRUCTORS
INC.

Dan McFadden "63—Dyke Howell '63—A] Cerny '63—Gene Colvard '64
P.O. Box 146
Evergreen, Colorado 80439
303-674-4272
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STRUCTURES

Harry B. Williamson

ARRY B, WILLTAMSON, <{lass

of 1927, died Oct. 1, 1969, in a
Bou'der hospital following an illness
of about six weeks. Privaie services
were held at Geddes-Hibbard Mortu-
ary with the Rev, Ralph Henard of
the First United Methodist Church
officiating,

Born Aug, 10, 1903, Mr. Williamson
aftended Colorado A & M and the
Colorado School of Mines. For two
years (1926-1927) he was a chemist for
Nevada Consolidated Copper Co. at
Ching, N, M. From 1928 to 1932 he
was employed as a mining enginser
by Anaconda Copper Co. in Butte,
Mont. He was a managing partner
with hig father in mining efforts in
Boulder County from 1934 top 1959, The
operation was centered mostly in
Jamestown. Mr, Williamson was
president and general manager of the
Williamson Mining Co. in Boulder,

He was a member of First Congre-
gational Church of Boulder and the
American Institute of Mining and
Metallurgical Engineers.

In addition to his widow, he is sur-
vived by a son, Harry R, Williamson
of Torrence, Calif.; a daughter, Mrs,
David J. (Joan) Crawford of James-
town; three sisters, Mrs H. S.
(Hazel} Looper of Boulder, Mrs, K.
H. (Marguerite) Colley of Santa Bar-
bara, Calif., and Mrs. R. G. (Bertha)
Jarrett of Baltimore, Md.; and six
grandchildren,

William Crowe Kellogg, '43

Kellogg Exploration Company
Geologists—Geophysicists

425 E. Las Flores Dr., Altadena, Calif.
Sycamore 4-1973

BROWN & ROOT, INC,
Engineers — Constructors

GEORGE R. BROWN, '22

P.O, Box 3 Housten, Texas

BART DE LAAT
AND ASSQCIATES, INC.

Bart Do Laat, '30
Consuffonfs in Pefrolevm and Notural Gos

Engineering, Appraisals, Geology Reserves
Property Management

910 C & 1 Building
HOUSTON, TEXAS 77002 CApitol 3-1346
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McMechen Gore

McMechen at Mines
As Assistant Manager
Buildings, Grounds

DGAR R. Mc¢MECHEN, regis-

tered Colorado architect, has
been appointed assistant manager —
Buildings and Grounds at the Colo-
rado School of Mines.

Mr. McMechen comes to Mines
after bheing employed in the physical
plant department at the University
of Colorado.

After attending Colorado State Col-
lege, he received his B.S. (Architec-
tural-City Planning) from the Uni-
versily of Denver.

Active in the Elks National Founda-
tion as chairman for the State of
Colorado, McMechen resides with his
wife, Catherine, and daughter, Pa-
tricia, in Lakewood, Colo.

Mines Professor
Found Dead in Car

R. JACK H. GORE, associate

professor of Economies at the
Colorado School of Mines, was found
dead Feb. 7 near Meecker Lodge, 38
mijles northwest of Boulder, in his
car,

Dr. Gore had been an assistant pro-
fessor of Economics at Mines from
1962 fo 1965. During this time he re-
ceived his doctorate from the Univer-
sity of Colorado, For three years,
following 1865, Dr. Gore worked with
a Boulder labor organization as an
economic researcher, until his return
to CSM in the fall of 1969 as associate
professor of Economics., He had been
active with the Democratic party both
locally and nationally,

Dr. Gore, who resided at 4200 Han-
over, Boulder, is survived by his wife
and two children.

Doctor: “You've got a slight case of
Dunlop’s disease.”
Patient: “Is it serious?”

Doctor: “Not very. Your stomach’s:

done lopped over your bell.”
38

Environmental Committee

A “Commitfee on Environmentat
Factors in Mineral Engineering’® has
been formed at the Colorado School
of Mines under the chairmanship of
Dr. Frank S, Mathews of the Physics
Department.

The original membership of the
committee, composed of faculty, ad-
ministration, and a representative of
the student body, was appointed by
Dr, Albert W. Schlechten, vice presi-
dent for Academic Affairs.

One of the chief aims of the eom-
mittee will be {o broaden ifs scope
to involve all facully and students
who are interested in environmental
problems,

The Commitiee will have sub-
groups for the specific purpose of
encouraging and coordinating re-
search efforts, curricular offerings,
and general information efforts such
as seminars and conferences.

Attention will be given to efforis
already underway on the CSM cam-
pus. An example is the problem of
tailings and mine dump material in
Clear Creek, which has bheen for
some time the subject of a study by
Dr. Paul G. Herold of the Metallurgy
Department, with the help of several
graduate students.

Some encouraging results have
been produced so far, Material from
the big dump so prominent at the
east end of Idaho Springs (by the
old Argo Mill), when added to Colo-
rado clays being used for structural
produets, has marked beneficial ef-
feets, I is possible that the dump
can be utilized by ceramie companies
to advantage, and at the same time
the eye-sore on the landscape and
the source of some of the roily sedi-

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

Casper, Wyoming
Box 1, Mills, Wyoming

MINING ENGINEERS EXPLORATION

METALLURGISTS EYALUATION
GEOLOGISTS DEVELOPMENT
EST.
1957

CABLE: MINERALS

DR. ROBERYT H., CARPENTER, PRESIDENT
EAKER BUILDING
GOLDEN, COLORADC 80400
{303} 279-654) CABLE: MINERALS

ments in Clear Creek will be re-
moved.

*“The growing interest in environ-
mental matters among the faculty,
administration, and students should
stimulate participation in the work
of the commitfee,” Dr. Schlechten
said.

High School Students
Participate in Seminar

ORE than 300 junior and senior
high school studentis partici-
pated in a one-day seminar of the
Colorado-Wyoming Junior Academy
of Scienee Saturday, Feb. 7, at the
Colorado School of Mines in Golden.

The seminar entitled “Engineering
Our Environment” was conducted for
the North Ceniral Zone of the junior
academy of science., This zone in-
cludes the eastern frontal range of
Colorado from Denver north,

Group discussions of water and air
pollution, engineering problems, and
other related subjects began at 9:45
a.m. following registration.

Concurrent seminar sessions took
place during the morning, led by 13
scientists, teachers, and govern-
mental officials, Students selected
their sessions according fo their
inferests.

A luncheon began at 12:45 p.m. in
the College Union with guest speaker
William Davidson, NASA representa-
tive to the Denver Division, Martin-
Marietta Crop. Mr., Davidson talked
ahout “‘Apollo—Circling the Earth
and the Moon,”

The afternoon program included the
students’ choice of several tours, in-
cluding the School of Mines Computer
Center, Geological Museum, several
academic departments, and the Ceecil
H. Green Geophysical Observatory at
Bergen Park, Other tours included
the U. 8. Geological Survey facilities
at the Denver Federal Center, the
Jefferson County R-1 School Distriet
planetarium, the Adolph Ceoors Co.,
and a geology field trip to Red Rocks
and the Inferstate 70 highway ‘cut”
through the hoghack nearby.

R. W. Tesch & Co.

Petrofeum Consultants
Management ® Appraisals
Accounting

First National Bank Bldg,
Ft. Worth, Tex.

Phone: ED, 4-3788
Robert W, Tesch, '33

MARCH, 1970 » THE MINES MAGAZINE

Oil Shale and Hydrocarbons Symposiums

The Sixth Qil Shale Symposium was
held in conjunction with the Hydro-
carbons Symposium at the Feb, 18
and 19 AIME in the Empire Room
at the Denver Hilton.

This two-day event was jointly
sponsored hy the college, the Colo-
rado School of Mines Research Foun-
dation and AIME, under chairman
Dr, James H, Gary, head of the De-
partment of Chemical and Petroleum
Refining Engineering at CSM.

Previous symposiums have deall
only with oil shale, but this year, the
combination has brought about three
major sources of synthetic fuels from
coal, tar sand, and oil shale,

The programs were divided into
three sessions, the first dealing with
political and economical problems.
During the first session, Senator Peter
Dominick, one of the four speakers,
spoke on “‘Legiglation and Govern-
ment Role in Synthetic Fuels Devel-
opment.”

The afternoon session on Wednes-
day dealt with the design and opera-
tion of oil shale reforting plants, the
potential in-situ retorting of north-
western Colorado Piceance Creek Ba-
sin oil shale, shale oil resources in the
Green River formation, and finally
with the disposal and secondary uses
of oil shale ash and spent shale,

The final morning session oh Thurs-
day dealt with specialized techniques
in production of synthetic crude oil,
coal liquefaction, and synthetic fuels

Ph.D. Program
InMathematics

The Colorado School of Mines has
gained approval to offer the degree of
Doctor of Philosophy in the Mathe-
matics Department,

The go-ahead was given recently by
the Colorado Commission on Higher
Education after full study of the de-
partment’s proposal.

The Ph.D. program will specialize
in operations research and linear
analysis in mineral engineering,

Operations research is important to
management in developing new meth-
ods of exploration, recovery, and com-
mereial processes; linear analysis
represents the most comprehensive
area of modern research in mafthe-
maties.

Dr. Joseph R, Lee, head of the
department, said, ‘““The long-range
plans of the Colorado School of Mines
indicate a continued emphasis on
mineral engineering and concern for
industrial, governmental, and educa-
tional progress in this area. I believe
that mathematics, and especially the
two major fields involved in our new
Ph.D. program, will play an increas-
ing part in this progress.”’
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industry based on Rocky Mountain
coals.,

The symposiums were concluded
during a noon-day luncheon Thursday
with Herbert M, Sampson, vice presi-
dent, Corporate Development North-
ern Natural Gas Company of Omaha,
Neb., speaking on “‘Some Solutions
for Future Gas Supply.”

CSM Wrestling

Colorado School of Mines wrestlers
were handed a 21-15 defeat by Colo-
rado State University Feh. 11, at Fort
Collins.

Mines was forced to forfeit the
heavyweight event, Coach Jack Han-
cock commented, “We have suf-
fered greatly this year, losing 11 of
my starting 25 wrestlers.” Injuries
have plagued the Orediggers to the
extent that their junior varsity team
was forced to cancel their last two

meets against Trinidad Junior College
and the Air Force Academy JV. “We
just don't have the back-up wrestllers
to compete this year,” Hancock said,
“and it is alarming to know that
Mines has never been forced to can-
cel out a season before in their mod-
ern history of wrestling.”

Coach Hanceck was best pleased
with freshman Gary Geddes” (134}
deecision over Chuck Annand and John
Funk’s (126) draw with Gene Arnesen
after returning, following a severe
shoulder dislocation in November,

SEASON PLAY

Utah University 22, CSM 15

CSM 17, Fort Hays State College 15

University of Colorado 29, CSM 7

University of Wyoming 30, CSM 5

Colorado State College Tournament
—6th place out of 8 teams

U.S. Air Force Academy 33, CSM 2

Western State College 32, CSM 8

Adams State College 28, CSM 8

Colorado State College 32, CSM 0

Colorado State University 21, CSM 15

Colorado School of Mines Rasketball Season

OPP.
W-L DATE MINES OPPONENTS SCORES
A 12/ 3/69 58 Metro State College 43
W 12/ 8 75 Colorado State College 74
W 12/12 99 Rocky Mountain College 90
W 12/13 92 Roeky Mountain Coilege 90
W 12/19 87 Metro State College 69
W 12/20 108 Meiro State College 66
L 12/29 83 Grand Canyon College 91
L 12/30 79 Fort Hays State College 100
L* 1/ 9/70 90 Southern Utah State College 92
W 1/10 161 Westminster College 81
W 1/23 94 Western State College 85
W 1/24 80 Fort Lewis College 76

*Rocky Mountain Athletic Conference games, mountain division

Weekend Sports Roundup

On Feb. 6 the Colorado School of
Mines dropped their fourth RMAC
conference baskethall game to West-
ern State College in Gunnison. West-
ern State led with a comfortable 15
points during the first half, but the
Orediggers came back catting their
lead to five after WSC’g starting five
were benched. At half-time both
teams were tied at 42. During the
second half the game continued in a
trading of points until the last minute
when the Miners who were only down
one 83-82 witnessed Western Stafe
reeling off three straight baskets to
increase their lead to 89-82 and a vic-
tory over CSM.

Eric Bryant of Western State was
top scorer for the game with 23, while
Mines was backed with Dave Roller
who scored 21, and Chris Babbitt who
picked up 18.

On Feb. 7 the opposite for the Ore-
diggers oeccurred when Fort Lewis
College fell 75-71 following a fantas-
tic scoring record by Joe Butkowich

of CSM who hit 14 baskeis for 28
points.

Mines led at the half 36-32, but was
forced to play headsup baskethall
during the {inal minutes as Fort
Lewis attempted a late surge, Top
gcorer for Fort Lewis was Weather-
spoon with 20 points,

In season play the Orediggers have
an 11-8 season with a 5-4 record in
RMAC play of the Mountain Division.

Mines placed second in their own
triangular indoor track meet Satur-
day afternoon (Feb. T) against South-
ern ‘Colorado State College and Regis
College, Southern Colorado State
picked up eight first places to help
bolster their 71 fofal points over
CSM’s 64 and Regis’ 21,

Charles Crew, senior in Metallurgy,
was the only Mines trackman fo win
two first places in both the 50-yard
high and low hurdles. Crew ran the
highs in 6.5 seconds which ties the
1968 record for Mines, followed by a
6.1 seconds for his first place in the
lows.
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Section news should be in the
Alumni Office by the 20th of the
Month preceding Publication,

SECHRETARY-TREASURER

SECTION PRESIDENT VICE-PEESIDENT TIME AND PLACE OF MEETING
Alahama Wm. Haynes, '54 On call of the president.
Birmmngham
Alaska Reginald S. Y. Lee, '67
Anchorage 628 E. 9th Ave, Anchorage 99501
Arizona Wiltiam E. Saegart, James D. Sell. ’58 Annual Meeting, Dec. 7, 1970, Western
Arizona Guerdon B, Jacksom, '52 53 2762 W. Holladay St Motel, Tucson.
Tucson, Ariz, 85706
California Tom Aude, '62 Meetings held on call of the Sccre-
Bay Citles Cart Foget, ‘61 Dave Strandburg, '61 54 Woodford Drive tary,

Moraga, Calif. 94556

Santa Clara Valley

Stanley Y. Ogawa, '53

Sacramento

Gail Penfield, '56

F. B. Sweeney, '57 . .
6619 Auburn Bivd,, Citrus Heights

San Joaguin Valley

R. A. Ganong, 47

B. A, Ellison, 61

Southern California

Diclkt Richards. '62

Colorado
Denver

Earl Ostling. '54

Grand Junction

Arch F. Boyd, '2§

District of Columbia
Washingion

Illineis
Great Lakes

A, A, Wyner, '25

Neal Schmale, '68, Sec.

Allen McGlone, '54

Robert H, Sayre, '34

Louis DeGoges, *41

C. R. Fiich, '4%
7915 Exchange Ave.
Chicage 17, IlL,

Ted Seep. '68
2790 S, Steele 5¢., Denver

Robert F. Barney, '35

Luncheen meeting held third Tuesday
of each month, Denver Press Club.
1330 Glenarm PL

Charles T. Baroch, '23
2001 N. Daniel St.
Artington, Va.

Regular meeting at noon, second Tues-
day of each month at the Shrine
Temple. 1315 K St. N.W,

James Daniels, '51

Kansas " Mectings ealled by secretary. Contact
Wichita Francis Page, '39 ﬁlga Sﬁcélgﬁutzer Bidg., Wichila, Kans. secretary for date of next meeting.
Loutsiana Joseph L. DuBois, 'S0 Regular luncheon meetings — last

New Orleans

Juhm Petrocco, 50

Lafayette

-
Minnesota
Tren Ore Range

John J. Walace, '51

Paul Shankiin. *49

Chas. D, Tyler, '53

Edward J. Gibhon,
68

MiIssonri H, A. Dumeont, '29
St Louis 227 Crane St
Edwardsville, 1li.
Moniana John M. Suttie, '42
Buat_e Continental Dr, Butie
Nevada

Northern Nevada

Pamd V. Fillo, 40

New Mexico
Carisbad

John Magraw, '53

Four Corners

New York
New York

Ohio
Central Ohio

Bill Cntler, '43

Robt. B. Kennedy. '38

Cleveland

Bob Garrett, '45

Uk ahoma
Bartlesvilie

Oklahoma City

Tulsa

G. T. Melntyre, 30

Ed Johnson, '49
844 First Nat'l Bldg.

Todd C. Storer, '47

H. R. Fitzpatrick, '36

Mobil 0il Corp.. 1111 Gravier
New Orleans, La. 70112

Stephen D, Chesebro, '
P. 0. Box 51345
Lafayette, La. 70501,

Wednasday of the odd-zumbered
menth except July.

Begular tluncheon meetings at La-
fayette Peiroleum Ciub on fourth
Thursday of each month,

James B, Bright, '52
1450 E. 2nd St
Rene, Nev, 85502

Meetings held four times per year al
call of the Secretary.

Lou Amick, '

Board of Governecrs:
Ralph Heanebach, '41
C, D. Michaelson, '32
C. Bellin, ‘34

R, B. Kennedy, '38

E. T, Benson, ’33
1175 Broadway, New York, N. Y.

Special meeting at the call of the
president.

Car] Nowak, '62

Bill Fredrick, *56

Raymond M. Schatz, '35
Battelte Memorial Institute Celumbus

Meetings on call every month or six
weeks frem Seplember to May, usu-
afly at Uplown Mining Club, 40th
antl Park Ave,

Richard Pitney. '60

Charles Strong, °§8
Box 336, Bartlesville, Okla.

Meetings held con call of president.

Regular meetings held every Tuesday
at noon, YWCA, 411 S. Johnston St.
After Seplember, group will meet
every Friday.

Regular meeting held at call of the
president.

Jerry MeLeod, *57
1708 East 60th PL
Tulsa, Okla. 74105

Meetings held at call of the president.

Oregon
Lower Columbia
River Basin

Michcel Dikembe, ‘58

D. H. Griswold, '30

tWendell Cloepfil, '62

On call of the president.

Pennsylvania
Eastern Pennsylvania

Samuel Hochberger, '48

Arthuar Most, Jr., '38
1345 Wocedland Cr.,
Bethlehem

Pennsylvania-Chlo

Texas
Coastal Bend

Vineent G. Giota, "6

David P, Rihi, '58
Dravo Corp., Pittsburgh and
Terrace Rd., Carnegie, FPa. 15106

Robert B, Owen, 51

Ray Guuert, 52
o i

Charles K. Russell, '54
Petroleum Tower
Corpus Christi, Texas

Meetings held first Wednesday of each
month (neon), Cafe “B,” Golden
Triangle YMCA, 4th and Wood Sts.,
Pittsburgh,

El Paso

Peter A, DeSanfis, ‘51

Willlam I‘ Dukes,
50

1. G. Truby, '48
4320 O'Keefe Dr.
Hl Paso, Texas 79002

Luncheon Meeting — First Wednesday
of each month at the Petrolewm
Club.

Houston

John A. Jameson. "50

Ronald E. Diecderich,
‘57

James K. Applegate, ‘66
Marathon Oll Co,
2300 W, Loop, South

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

Permian Basin

Hal Ballew, '51

Harry B, Hinlkle, '59

Dallas-Fi. Worth

Wallace Tucker, '48

Frank A. Ausanka,
42

Al Wynn, '65
4313 Princeton, Midland, Tex. 79701

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

Peter H. MeGueen, *50
2120 Hildring Dr, West
Fi. Worth, Texas

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

Sept.. and Deec.

Meeting held on call of president.

bBenver Alumni Section
Sponsors Meeting Before
AIME Convention

The Denver Local Section meets
regularly on the third Tuesday of
each month at the Denver Press
Club, 1330 Glenarm. A few days be-
fore the ATME Convention began Ted
Seep, 68, suggested that the Denver
Section should invile visiting Miners
to their regular luncheon,

Notices were posted at the AIME
registration desk where a large num-
ber signed up. However, no one had
any idea of the number that would
actually try to attend. Lunch was
served to about 140, while at least
another 100 dropped by for a drink
and conversation before going back
to the convention,

Jim Darden, basketball coach, re-
viewed the activities of the current
season and developed the personal-
ities of the men who make up his
team,

Dr. Orle Childs accepted the invita-
tion to answer gquestions from the
group and there were many. The
meeting lasted until almost 2 o’clock.
Those who attended had an opportu-
nity to meet old friends and learn
what is happening at MINES.

The Golden Office wishes fo thank
the Denver Local Section for their
energetic sponsorship of this excep-
tionally fine meeting.

Life Members of CSM Alumni

Neil Mae Neill, 7M. 1%14; D, D.
Riddle, EM. 1918, and S, Y. Ghorpade
Met. E. 1962, have hecome life mem-
bers of the Alumni Foundation,

Permian Section Meeting
In Midland, Tex., Feb. 11

On Feb. 11 Premain Section of the
£SM Alumni Assn, had its so-called
“Business Meeting” with wives pres-
ent, a talk by Walt Powers ’39 on
his trip to Samoliland and then Bingo
as promoted by Stan Schaeffer 41,

New officers elected for the coming
vear were as follows: President, Hal
Ballew, '51; V. President, Harry Hin-
kle, '59; Sec.-Treas., AI Wynn ’85.

CSM Alumni Section in Calgary
Will Host Luncheon June 23

On Tuesday, June 23, during the
AAP.G. Anmial Meeting, a Colorado
School of Mines Alumni luncheon will
be held at the Calgary Petroleum
Club from 12:00 to 1:30 p.m. Tickets
will be available at the registration
desk for $3. However, if an alumnus
misses the opportunity to pick up a
ticket, a call to 267-4430 in Calgary
will provide a reservation.

R. C. Siegfried is President of ‘the
Colorado Scheol of Mines Alumni
Chapter in Calgary.

O Just off

Y the “Strip"”

NEVADA

55 MODERN AIR-CONDITIONED
ROOMS AND SUITES (SOME
KITCHENEYTESY WITH RADIO/TV,
ELECTRIC HEAT « LARGE SWIM-
MING POOL AND PATIO ¢ COFFEE
SHOP « WALKING DISTANCE TO
STRIP = ENTERTAINMENT AND
CASINOS ¢ AMPLE
FREE PARKING +
TRUCKERS WELCOME
e FAMILY RATES «
OPEN YEAR 'ROUND.
TELE: (702) 384-1937

1600 South Main Street
(U.S. 91 2nd 466)
Las Yegas, Nevada 89104

SECTION PRESIDENT

VICE-PRESIDENT

SECRETARY-TREASURER

TIME AND PLACE OF MEETING

South Texas

Willam A. Conley, ’i5
1515 Haskins Rd.
San Antonie

Meetings held at 7 p.m. on first Thurs-
day of February, May August, No-
vember at Old Town Enn, 416 8th
5t., San Antenio,

Utah

Four Corners

See N.M. for officers

Salf Lake City

Allen D, Trujillo, 42 Wallace W, Agey, '48

Carl D, Broadhent, 64
5730 Glenbrock St.

Salt Lake City, Utah 84121

Four meeiings annuoaily on dates set-
by officers,

Washington
Pacific Northwest

Sidney B. Peyton, Jr,,
'54

Boyd Waikins, '64
10427 Agua Way S.
Seattle, Wash. 98168

Eastern Washingion

Wyoming
Central Wyoming

Arden Bement, '54

Meetings on call of president; annual
August picnic.

George 8. Rogers, '59
3209 Aspen Drive
Casper. Wyo. 82601

Richard C. Siegfried, '50

Canada 3 i ? Caigary Section meets for a npon
Calgary Canadian Superior Cil luncheon on the 3rd Monday of
Ltd. Sept., Nov,, Jan,, Mar., May—at Cal-
703 gth Ave., Calgary gary Petroleum Clob. Visiting alum-
Tel.: 2674110 Local 429 ni invited to attend.
France Resident or visiting alumni may contact Bermard Turpin, 60, 33Ruwe de Ia Tourelle, 92-Boulogne, France.
Libya Haldon J. Smith, P.E.53, Corresponding Secretary, Derbasi-Geode Co., P, O, Box 520, Tripoll, Libya.
Pern Martin Obradovie, '53 Meetings first Friday of each month
(April thru December), 12:30 p.an.,
Hotel Crillon. Other meetings on cali
Philippines
Bagulo Franeisco Joaquin, '26
Manila

Puerto Rico
Turkey
Ankara

Veneznela
Caracas

J. R. Euykendail, 41 Jesus Jalondoni, '40

M. E. Natividad, '40
¢/o Northern Motors

United Nations Ave., Manila

Meetings hetd at noon, second Tues-
day of each month,

Resldent or visiting alemni may contact L. L. Hagemann, '60, Apt. 17, El Monte Apartments, Avenida Munoz Rivera, Hato Rey,

Puerto Rico.

Alumni visiting Tarkey contact Ferhan Sanlav, *49, Turkiye Pettrolleri A, 0. Sakarya Caddesi 24, Ankara, Telephone 23144,

Z. Sanmcevic, '57 Jean Pasguall, *60
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Lan Achong, ‘58

Cia. Shell de Venezuela

Aptdo. 808, Caracas
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American Brattice Cloth........c..ccc. 1o
Broyles Bros. Drilling Couenvcneceeic 23
Bulleck Engineering Inc
CF&l Steel Corpoanercieeeeen
Coors, Adoiph Co
Dames & Moore.....ooovoieeeneen s
Earth Sciences fnc....._. e
Ensign Bickford Ce

Frontier Constructers Iheoooo ol 37
General Blectric oo 7
Geological Publishing Co. .21
Hazen Research, Inc..... 24
Meron Engineering Co.....o... ... 24
Heinrichs Geoexploration Co.......co... 30

Jakoke Inn ... .. e
Monte Carlo Motel...
Patten Engineering ...

Professional Cards . . .l
RS 20, 30, 31, 33, 34, 37, 38, 42

St. Joseph Lead Cowrneeeneeee 5
Stearns-Roger Corp, oooerioeeneeoocene. 15
Terrametrics ..o . 18
Tropicana Motel ... 4
Union Carbide ........ e 11
Walvoord, O, W, Ince.. oo 22
Wastern Electric ... e aneeaenana e ennnan 19
Wilfley & Son$o e 44

©. C. Weaver, '26
POTASH
CONSULTANT

P. ©, BOX 1014
CARLSBAD, NEW MEXICO

Specialized

Engineering and

Equipment Service

for Mines—Mills—Industrial Planis

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

Bag Arresters — Scrubbers

SHEPARD NILES CRANE &%
HOIST CORP.
Cranes, Hoists

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

EARTH
: |l SCIENCES
— INC.

MINERAL EXPLORATION

Consulfing and Services
Doug Stevens 66 Duans Bloom '65
Bill Walker "81 Bill Calkin '47

George Rouse '41, ‘48 {303)
1101 Washington Ave.  279-7733

Golden, Colo. 80101
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Technical Career Index
A new study, detailing the current

. salaries, benefits and personnel pol-

icies of nearly 500 major American
companies has been published under
the title 'Technical Career Index.
This report also contains a candid
description of current on-campus re-
eruiting procedures and provides ad-
vice to the new college graduate on
company evaiuation and selection.
The Technical Career Index was
compiled hy DProfessor James L.
Lubin, director of Placement at
Newark College of Engineering. Pro-
fessor Lubin is also the author of the
recent Lubin Report, a graphically-
presenfed statistical summary of the
salaries, benefits and personnel pol-
icies of major American employers,
Both the Technical Carcer Index
and the Lubin Report are published
by Padric Publishing Co., Box 393,
Bernardsville, N. J. 07924,

MGS Publications

Four new publications are now
available from the Minnesota Geo-
logieal Survey at the University of
Minnesota,

“The Cryptostome Bryozoa from
the Middie Ordovician Decorah Shale,
Minnesota,” a booklet by Olgerts L.
Karklins, sells for $3.

“The Geology of the Middle Pre-
cambrian Rove Formation in North-
eastern Minnesota,” by G. B. Morey,
is $2.

“The Geology of the Isaac Lake
Quadrangle, St. Louis County, Min-
nesota,” by W. L. Griffin and G. B.
Morey, is $2,

The fourth publication, a map of
Embarrass Quadrangle, St. Louis
County, Minnesota, by W. L. Griffin,
is $1.00,

These publications can be obiained
by sending a check or money-order
to Minnesota Geological Survey, Uni-
versity of Minnesofa, Minneapolis,
Minn. 55455,

Energy’s Tomorrow

“Future Energy Outlook,” Colorado
School of Mines. Paper-bound, 8% x
11 inches, 147 p, $4.00 (1969). Dept.
of Publications, Colorade School of
Mines, Golden, Colo. 80401,

Here is a worthwhile collection of
eight major addresses given in a
symposium on the outlook for energy
during the 53rd Annual Meeling of
the American Association of Petro-
leum Geologists in Oklahoma City,
April 22, 1968, Widely known author-
ities provide separate presentations
on petroleum, natural gas, coal, oil
shaje, tar sands and other bitumens,
niclear sources, geothermal energy;
and a commentary on interfuel com-
petition,

Mineral Industry

A Decade of Digital Computing in
the Mineral Industry is a new tech-
nical book recently published by the
Society of Mining Engineers of the
American Institute of Mining, Metal-
jurgical, and Petroleum Engineers,
Ine, (SME of AIME). It covers the
proceedings of the International Com-
puter Application Symposium held in
Salt Lake City in September 1969.

Edited by Alfred Weiss, the book
presents a comprehensive and au-
thoritative look at the whole spectrum
of computer applications and opera-
tions research in the mineral indus-
{ry.

Mr. Weiss is director of the Secien-
tific and Engineering Computer Cen-
ter of the Metal Mining Division of
Kennecott Copper Co. in Salt Lake
City. He was assisted by scores of
international science and engineering
leaders in persenting this outstanding
work,

The 952-page hard cover book,
with illustrations, indexes, and glos-
sary, is a penetrating guide to the
salient activities of the mineral in-
dustry in the use of digital com-
puters, It affords a keen insight into
techniques, such as “Kriging,” pop-
ular abroad but not here,

In addition to providing answers fo
hundreds of questions in the mineral
industry, the book offers a means of
reviewing the state of the art after
ten years or gaining an understand-
ing of digital computing, The scope
of the volume is international.

The list price for A Decade of
Digital Computing in the Mineral In.
dustry is $23. It is available fo AIME
members for $18. Orders should be
sent to AIME, 345 East 47th St., New
York, N, Y. 10017,

Science Thesaurus

Vital to the development of infor-
mation systems for professional and
scholarly rseearch, a new computer-
based thesaurus series will begin
pubiication this month, it was an-
nounced by CCM Information Cerp.,
a subsidiary of Crowell Collier and
Macmillan, Ine,

The first thesaurus to be issued
will be the Engineering Index The-
saurus compiled by Engineering In-
dex, Inc., a3 major indexing service
sponsorved by professional engineering
societies.

The new series has been estab-

lished to increase the availability of .

the many new thesauri being devel-
oped for computer-based informa-
tion systems. The thesaurus series
is under the direction of Dr. Maurice
F. Tauber and Dr, Theodore C. Hines
of the School of Library Services at
Columbia University where both
have been aclive in subject analysis
and applying computer techniques to
Library and information sciences.
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UNITED STATES
California
Coronado Engineering Equipment
Room 306—Redwood Building
800 Welch Road

Paio Alto, California 94304
Coronado Engineering Equipment
219 North Indian Hill Bivd.
Claremont, California 91711
Florida

A. R. Wilfley and Sons, Inc.

623 Robhins Road

P.O. Box 2386

Lakeland, Florida 23803

Hawaii

Duvall, Inc.

Box 33

Honolulu, Hawaii 86810

tilinois

Stoltenberg and Company
6778 Northwest Highway
Chicago, lilinois 60631

Iadiana

Shouse-Brill, Inc.

P.C. Box 886

Evansvilie, Indiana 47701
Michigan

Absolute Equipment Company
470 North Woodward Avenue
Birmingham, Michigan 48011
W. B. Thompson Company

tron Mountain

Michigan

Minnesota

Langer Equipment Company
P.C. Box 24C

Hibhing, Minnescta 55746
Missouri

Schleitfarth Industrial Equipment
P.O. Box 13014

Webster Groves, Missouri 63119
New Mexico

Union Indusirial Corporation
P.0O. Box 1388

Carishad, New Mexico 88220

A. R, WILFLEY and SONS, INC,

co

Ohio

Scheel and Company
8016 West 1615t Street
Cleveland, Ohio 44142

Tennessee

Abernathy-Themas Engrg. Co.

535-537 East Sullivan

Kingsport, Tennessee 37662

Texas

Edward Soph Company
966 M & M Building
Housten, Texas 77002

Utah

Ted R. Brown & Associates

1401 Major Street
P.G. Box 1356
Salt Lake City, Utah 84115

FOREIGN COUNTRIES

Argentina

Sociadad Anonima Ind
y Commercial

Drillex Saic

Salta 478

Buenos Aires, Argantina

Australia

United Development Corp.
Pty. Ltd.
152 Bungaree Road

Pandle Hill, New South Wales

2145, Australia

Creative

Belgium

Dorr-Oliver, S. A,

6 Boulevard de Berliamont
Brussels, Belgium
Balivia

Retec

Nicholas J. Papic
Casilla 2510

La Paz, Bolivia

Canada

Wilfley of Canada

297 Garyray Dr.

Weston, Ontario, Canada
Chile

Carr y Cia, S. A,

Casilla 2439

Santiago, Chile

England

Dorr-Qliver Company, Lid.
Norfolk House

Wellesley Road, Croydon
England Cr9-2DS
France

Darr-Oliver, SARL

Siege Social

8, Rue Bellini

Paris 16e, France
Germany

Dorr-Oliver Bmbh
Gustav-Freytag-Str. G
(62) Wiesbaden, Germany

o

) Engineering

ntact our men in-

Indla

Dorr-Oliver India, Ltd.

L.C.T, Link Road

Chakala, Andheri (East)

Bombay 69, A. S, India

Italy

Dorr-Oliver SPA

Corso Matteotti 3

Milane, laly

Korea

Mine & Construction Equip. Co.

IPO Box 2016

Seoul, Korea

Mexico

‘Wilfley Latinoamericana S.A.
de C.V,

Apartado Postal #598

Naucalpan de Juarez

Edo. de Mexico

Mexico

Netherlands

Dorr-Cliver, NV

{163 Apollolaan)

P.O. Box 7186

Amsterdam 9, Netherlands

Peru

South Pacific Industrial
Supplies, SA

Ave, Pre. de Panama 2131

Casilla 1572

Lima, Peru

Philippines

Goulds Pump Internationat
(Phil} Inc,

P.O. Box 145

Commercial Cenler

Makati, Rizal, Philippines

Puerto Rico

Porto Rico Iron Works, Inc.

Box 1589

Ponce, Puerfo Rico 00731

South Africa

Edward L. Bateman Lid.

Box 1671

Johannesburg, Transvaal

South Africa
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