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SOME R E C E N T I N F O R M A T I O N O N 

By JV. J, Cieslewicz 

Pertinency oi Prediction Studies 

El V E R since tlie Alaskan earthquake of 1964 different 
j agencies of the U.S. Government, principally the Ge

ological Survey, Department of Defense, Atomic Energy 
Commission and the National Science Foundation, have 
been spending about $7 million annually on earthquake 
prediction studies. Thus, for the budget year 1969/70, the 
U.S.G.S. alone has requested for this purpose an appro
priation of $1.3 million. 

In view of this earthquake research effort on the part 
of American scientists, it might be worthwhile to take a 
look at the current Soviet work i n the same field. One f i f th 
of Russia's entire territory lies in a major earthquake 
zone. This area comprises all of Russia's colonies in Cen
tral Asia, with a non-Russian population of 25 million. 
Soviet interest in earthquake prediction studies has been 
spurred by the great Ashkabad earthquake of 1948 and 
especially, by the Tashkent earthquake of A p r i l 26, 1966. 
The city of Tashkent, in Russia's Uzbek colony, lay at the 
very epicenter. The earthquake had a felt intensity force 
of 8 (Mercaili's scale) and caused the destruction of 35,000 
buildings. 

Organization of Research Work 
In the Soviet Asian republics the Academy of Science 

of each republic maintains its own branch of the national 
Earth's Physics Institute. These institutes in turn are in 
charge of al l seismic stations and all seismic research 
work in each respective republic. In addition, each of these 
Soviet republics operates its own branch of the Institute 
for Seismic-Proof Construction. These institutes usually 
form part of the local branch of the State Construction 
Agency, the Gosstroi". The Institutes for Seismic-Proof 
Construction in each of these Soviet repubhcs are respon
sible for experimental work, seismic zoning and the de
velopment of seismic construction codes. 

Two years ago, probably because of the costly Tashkent 
earthquake, the Soviet Government in consultation with 
the USSR Academy of Science laid down a national pro
gram for all seismic research work. Under this plan all 
future seismic work is to be coordinated by the Interde
partmental Council for Seismology and Seismic-Proof Con
struction of the USSR Academy of Science. 

A concrete three-year plan has been adopted for 1968-
1970.'" In addition to some special projects, this three-year 
plan calls for the estabhshment of a dense network of 
seismic recording stations as wel l as for continued " m i -
crozoning," especially in the populated areas lymg within 
the seismic belt. The actual work in each of these Russian 
Asian colonies wi l l stiU be divided between the local In
stitute of Earth's Physics and the Institute for Seismic-
Proof Construction. However, these two institutes are ex
pected to coordinate closely their activities. 

Piecing together different reports on the progress of 
the new Soviet plan of seismic work, we obtain a very 
involved picture. While in the Uzbek colony the two insti
tutes concerned apparently have coordinated their efforts 
and are working successfully on many projects, in the 
Tui'kmen colony very little progress has been made. E .g . , 
the national plan called for 14 seismic recording stations 
to operate in the Turkmen Soviet Republic by 1969; how
ever, only six have been established so far. Most recently 
the recording facilities of the Ashkabad Central Seismic 
Station have broken down completely. 

G. N , Korostin and other scientists, who work under his 
direction at the Institute of Earth's Physics at Ashkabad 
in the Turkmen Republic, developed the so-called "Region 
System" of automated seismic recording.'" A l l the instru
ments of the system are built into a box the size of a 
domestic refrigerator. Therefore the cost of building the 
housing for the "Region System" is only 5 per cent of 
erecting premises for a conventional station. Furthermore, 
the "Region System" can be operated by one-tenth of the 
personnel. The system has been ful ly tested and is opera
tional; however, no funds have been allocated so fa r for 
putting it to work. 

Two great achievements of the new Soviet plan are 
undoubtedly the geophysical facility at Obinsk and the 
work carried on at the Tashkent Seismologieal Institute. 

The new Central Geophysical Observatory (CGO) is 
located in "the science town" of Obinsk in the Kaluga 
Province, southwest of Moscow. The Observatory is di
rected by Professor I. Popov, and it serves as the 
center of the Soviet Unified Seismic Observation System 
(USOS).- As such the Observatory coordinates the record
ing work of aU seismic stations in Russia and acts as a 
data processing center. CGO also operates a school for 
seismologists where the geophysicists in charge of the dif
ferent seismic stations are trained in uniform recording 
techniques. 

In addition, the Obinsk center conducts independent 
studies especiaUy in the field of elastic waves and long 
waves with periods of up to 24 hours. The CGO's recording 
instruments are installed in chambers cut out in a thick 
layer of solid limestone bedrock, 30 m underground. The 
instrumentation includes broad-band electromagnetic seis
mographs with increased sensitivities for high frequencies; 
eight-channel system for recording long seismic waves 
with periods f rom 0.15 to 30 seconds; an installation for 
registermg oscillations with periods of 8 to 10 minutes; a 
strammeter (quartz tube 40 m long, with a 10 m outside 
diameter and a 1 cm wall thickness) for registering the 
earth's tides (long waves with periods of up to 24 hours); 
and photoelectric tiltmeters capable of registermg any 
tilts (down to one-millionth of a second) f rom the hori
zontal.^ 

The Tashkent Seismologieal Institute (TSI) is directed 
by Professor G. A . Mavhanov and has a technical staff 
of about 150 persons. The TSI continues on a greatly ex
panded scale the work of the Tashkent Central Seismic 
Station operated by the Uzbek Academy of Science. The 
principal offices of the Institute of Earth's Physics of the 
USSR Academy of Science and of the Institute for Seis
mic-Proof Construction are working directly with the TSI 
on some of its special projects. Leading Russian seismol
ogists and geophysicists such as the academicians M . A . 
Sadovskii, E . Savarenski, and Y . V . Riznichenko, partici
pate in the projects of the TSI.'" 

Projects, Results and Hypotheses 

I A T E in 1968 the TSI completed the drill ing of a special 
_̂  "seismie study" well in the Tashkent epicenter area. 

This well is 2,500 m deep and extends into the upper part 
of the earthquake focus zone.™ Another weU, but twice as 
deep, is now being drilled. When completed, it should 
reach the focus itself, Russians are now studying rock 
samples taken f rom the completed well to see what 
changes took place in the crystal lattices of the minerals. 
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Using this iuformation, the seismologists hope to deter
mine the magnitude and the dynamics of tectonic stresses 
that cause failure in the different types of rocks under 
specific conditions. 

The seismic study well is also used for geophysical 
recordings. In a two-year period following the Tashkent 
earthquake of A p r i l 26, 1966, the surface seismographs reg
istered 800 tremors." By installing high-sensitivity geo
phones at the bottom of the well the seismologists can now 
record even the faintest tremors in the focal zone. This 
continuous monitoring indicates that the seismic activity 
is now gradually subsiding at the focus of the Tashkent 
earthquake. However minor tremors are still occurring 
almost every hour.'"' Many of these tremors are so weak 
that the seismographs f a i l to pick them up, and the sound 
which they generate is close to the threshold of human 
audibility. Russian seismologists believe that certain rela
tionships yet to be explained exist between the pattern of 
these microquakes and the character of surface disturb
ance during strong earthquakes." 

It wi l l be interesting to see if these studies confirm re
cent findings of seismologist Y . Mamadaliev of the Insti
tute of Seismology and Seismic-Proof Construction of the 
Tadjik Academy of Science. Mamadaliev completed a 
statistical study of over 10,000 tremors recorded in the 
Russian colony of Tadjik in Central As ia . ' He plotted the 
tremors on the usual graph using the log scale on the 
coordinate axis to show the relative frequency of occur
rence, and the abscissa to indicate the magnitude of each 
tremor. The graph obtained formed a straight line inclined 
downward toward the right. It indicated that the force of 
individual tremors tends to decrease as the number of 
ti'emors increases. However, as early as two weeks before 
every main earthquake, the graph showed a marked 
change as a result of the decrease in the i'elative number 
of minor tremors. Similar results have been reported by 
the Japanese. 

V . I. Ulomov, the director of the Tashkent Central Seis
mic Station, studied the series of aftershocks and ti"emors 
which followed the Tashkent earthquake of A p r i l 26, 1966. 
Ulomov also noted a definite pattern. Each strong after
shock was succeeded by a period of tranquility, A minor 
shock would then occur, followed, two or three days later, 
by another major quake of about 7 force. In Tashkent, 
these powerful shocks occurred every two weeks. 

This pattern showed such constancy that Ulomov was 
able to prepare tables indicating energetic regimes at the 

focus for any particular time. On this basis, he predicted 
the last two major aftershocks, which occm'red on May 
24 and June 5, 1966. Ulomov actually warned the inhab
itants of Tashkent over (he radio before these earthquakes 
struck. In predicting these two aftershocks right down to 
the hour, Ulomov was aided by the correlation observed 
between the timing of the strongest aftershocks and the 
lunar gravity pull. The geophysicist U . Shmanenko noticed 
that all foree-7 aftershocks of the Tashkent earthquake 
took place at the exact time when lunar gravity pull was 
at its maximum ' 

Academician N . F . Savarenskii, commenting on this 
phenomenon, suggests that mounting lunar gravity force 
may act as an earthquake triggering mechanism in these 
instances in which the stresses have already "matured." 
In general, however, Russian seismologists reject the idea 
of a direct relationship between the solar or lunar gravity 
pull and the earthquakes. 

The cyclic theory of earthquakes has many proponents 
among Russian geophysicists. One of them is professor 
S. A . Fedotov of the Schmidt Earth's Physics Institute of 
the USSR Academy of Science. The cyclic theory is based 
on the observations that very seldom more than one major 
earthquake occurs within a period of several decades at 
one and the same place. This is because each earthquake 
of the first order of magnitude releases so much energy 
that new cri t ical stresses cannot develop at the same focus 
for many decades and sometimes longer. On the other 
hand, tectonically active areas which for long periods of 
time enjoyed respite f rom seismic activity become more 
earthquake prone. 

Fedotov beheves that the duration of each cycle in any 
particular seismic area is essentially the same, and that 
it is determined by the geotectonic factors. Consequently, 
the key for determining the duration of a particular earth
quake cycle lies in the proper understanding of geology 
and tectonics of the respective seismic area. According 
to Fedotov. each cycle consists of the following phases: 

1) a violent earthquake and aftershocks (few years), 
2) a period of stabilization with low activity levf^ (few 

decades up to 150 years), 
3) foreshocks (few years), 
4) another violent earthquake.' 
Eighty percent of al l the earthquakes originating on 

Russian territory occur in the Kuriles-Kamchatka region. 
Fedotov analyzed the data of al l the earthquakes recorded 
in this area between 1896 and 1963, and he detected distinct 

-'• J 
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S O M E E A R T H Q U A K E R E C O R D I N G INSTRUMENTS at the Obinsk Central Geophysi
cai Observatory are shown above. 
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cyclic patterns. On that basis, Fedotov then worked out 
a method of making iong range prognostications. He actu
ally prepared a timetable — covering the period between 
1965 and 1985~of all major earthquakes expected to occur 
at specified locations in the Kuriles-Kamchatka region.'^ 
Two of these major earthquakes in fact did occur as ex
pected: one on the northern coast of Japan in May of 1968, 
and the other in the Southern Kuriles in August of 1969. 
However, the accuracy of Fedotov's earthquake timetable 
is limited since it allows for a margin of error of up to 
five years. Fedotov believes that the method which he 
developed may be also used in making similar long range 
prognostications for Japan, Aleutian Islands, Southern 
Alaska and Chile. 

Whatever its shortcomings, the cyclic theory is very 
important in Russia because it is now used by seismol
ogists as basis for subdividing all of Russia's earthquake 
prone regions into seismic zones of different intensities. 
In constructions of new dams and buildings in these areas 
the Russians are now actually usmg different standards of 
seismie resistivity depending on the time of expected oc
currence and the maximum possible intensity of earth
quakes as prognosticated for each zone. 

For many years the Tashkent Physiotherapy Institute 
has been using hot radon bearing mineral waters in its 
therapy work. These natural waters come f rom a special 
well drilled about 10 years ago to a depth of 2,000 m. Dur
mg one of the routine analyses o£ these waters, engineer 
V . Mavshev of the Semashko Institute of Physiotherapy 
and Health Resorts in Moscow observed shortly after the 
great Tashkent earthquake of 1966 a sudden drop in the 
radon gas concentration." The Tashkent Seismologieal In
stitute became interested in this phenomenon and made a 
study of past records. 

The data showed that between 1957 and 1965 the radon 
gas content actuaUy doubled. Since 1966 the TSI has been 
taking continuous automatic measurements of the radon 
content in these waters. These studies led to the detection 
of a correlation between the radon concentration and the 
seismic activity at the Tashkent earthquake focus. Maxi
mum rate of increase was recorded during 4 to 5 days 
before each strong aftershock (4-7 intensity range) of the 
big 1966 earthquake." Stabilization of the radon gas con
tent was observed within hours immediately preceding 
these aftershocks. Final ly after each aftershock the radon 
content dropped sharply, returning to normal pre-shock 
level. It was also noted that the stronger the tremor, the 
more accurate was the prediction." 

Although the investigation of this phenomenon is not 
yet complete, the data indicate that the radon gas con
centration fluctuates in response to some changes which 
occur in the I'ocks as these become deformed by building-
up stresses in the focal zone. To determine the exact na
ture of these changes and their relationship to tbe radon 
gas concentration, rock samples taken f rom the bottom of 
the aforementioned special seismic well are now being 
studied. 

A somewhat similar contribution to the development of 
this earthquake "early warning" system was made during 
the last year by the scientists of Russia's Azerbaijan col
ony. They discovered that before each stronger seismic 
tremor a small increase takes place in the level of natural 
radioactivity and iu the trace concentrations of mercury 
vapors in the soil," 

The Tashkent Seismologieal Institute is also conducting 
a complex of detailed seismic, magnetic and gravimetric 
surveys of the entire epicenter area. This is to determine 
the exact relationship between the lithologies and geologi
cal structures, on one hand, and tbe earthquake activity 
on the other. Academician G. A . Gamburtsev suggested 
that it may be possible to anticipate major earthquake 
in a particular area by subjecting its known earthquake 
focus to regular and frequent seismic surveys.' 

It has been observed that the velocity of elastic waves 
traversing a particular section of the earth's crust is not 
constant. Presumably this velocity change occurs as the 
stresses and strains exerted upon the rocks build up or 

become released. By spotting these changes during suc
cessive seismic surveys it might be possible to pin-point 
the approximation of crit ical stress accumulation preced
ing major earthquakes. To cheek out this possibility Rus
sian seismologists have constructed a network of special 
seismic stations and are conducting a field project in Cen
tral As ia . 

On the other hand, the idea of using veolcity changes 
of seismic waves as a possible indicator of pre-quake 
stress accumulation has been somewhat discredited by the 
results of recent expermiental work. In 1967, I. S. Tom-
ashevskaia showed in a laboratory study that mechanical 
stresses in the rocks do not cause any appreciable change 
in the velocity of longitudinal waves right up to the 
moment of rock failure. 

These various earthquake studies also suggested the 
possibility of utilizing natural earthquakes as an explora
tion tool in fhe search for oil. Tbe Western Siberian 
Geological Exploration Petroleum Research Institute 
working together with the Glav-tiumen Gelogia Trust (a 
regional governmental service organization in charge of 
industrial geophysical exploration) claims to have devel
oped a method of preparing geological profiles f rom seis
mograms produced by natural earthquakes.' 

Properly processed, these seismograms give good res
olutions regarding lithologies, strata thicknesses and geo
logical structures down to a depth of 10km. According to 
the report, this was the f i rs t successful attempt made in 
Russia to use earthquakes in place of the conventional 
seismic surveys which employe either explosives in shot-
holes or certain surface sources. 

Detailed topographic surveys carried out by the Tash
kent Seismologieal Institute showed that as a result of the 
great Tashkent earthquake of A p r i l 26, 1966, the earth 
surface in the entire Tashkent epicenter area rose 3-4 cm. 
Since that time precision inchnometers have been installed 
in special testholes throughout the area to record even the 
smallest topographic changes that may be caused by after
shocks and tremors. 

Recently an area of 10,000 km* centering around the 
epicenter of Tashkent earthquake was designated as the 
Tashkent Geodynamic Study Area . Seven seismic sta
tions were established within the area. They form a belt 
around Tashkent itself and report immediately to the 
Tashkent Central Seismic Station. Some of these stations 
are located in the high mountain areas of Western Tian 
Shan Range." 

Ear l ier the TSI subdivided the epicenter area of the 
Tashkent earthquake into seismic zones of 8, 7-8, 6-7, and 
6 mtensity force. Methods of accurate seismic zoning 
based on complex analysis of al l available seismic, geolog
ica l and geophysical data are being further developed and 
refined. Fundamental for this work of "microzoning" is 
the establishment of a dense network of automated record
ing stations. 

The TSI together with the Uzbek Institute for Seismic-
Proof Construction is also conducting experiments at 
special testing grounds in the Tashkent area on the earth
quake resistivity of structures and equipment. According 
to reports, buildings with seismic-proof construction 
erected in Tashkent before the 1966 earthquake escaped 
practically a l l damage, although some of them were lo
cated m the seismic zone of force 8 intensity.'" This ex
perience has led the local authorities to the decision to go 
ahead with plans for buildmg tall structures with as many 
as 18 stories and the underground metro. 

Studies of the above type are conducted also in Soviet 
Transcaueasian colonies by their respective institutes for 
seismic-proof construction. E .g . , i n Yeravan, Armenia, 
the local institute, directed by E . Khaehikian, is doing vi
bration research.'" In these experiments huge vibrators 
are installed on upper floors (10-12th) of buildings under 
construction. The vibration generators are then run for 
60-100 seconds at a time, setting the entire structure in 
resonant vibration equivalent to rocldng caused by earth
quakes of 6-7 intensity force. Different instruments placed 
throughout the buildmg record the intensity of the vibra-
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tion as well as the degree of damage to the different ele
ments of the structure such as walls, partitions, floors 
and the roof. 

The Institute of Mechanics and Seismic-Proof Construc
tion of the Georgian Soviet Republic, directed by Profes
sor K , Zavriev, is also active in this field of research." 
In recent years the Institute developed methods of 
strengthening brick and cement block structures so that 
it is now possible to erect with these materials seismic-
proof buildings eight stories high. Many problems of em
ploying reinforced prestressed concrete in seismic areas 
were also studied, and right now the Institute is expanding 
its facilities for static and dynamic testing of prefabri
cated reinforced concrete structures. 

A related project has to do with testing of the so-called 
elastic floor design. The basement or the first floor of 
buildings employing this design is constructed of a flex
ible reinforced concrete f rame. During the earthquake this 
f rame acts as a shock absorber. As a result, only a frac
tion of the initial earthquake force is transmitted to 
higher floors resting upon this elastic frame. The Insti
tute is now developing methods of calculating and select
ing the right amount of frame flexibility depending on the 
type and height of building, its location with regard to 
zones of different seismic intensity, and even wind force. 

Professor A. Losaberidze and Dr . S. Napetvaridze of 
the above-named institute developed a method for calcu
lating and testing seismic resistivity of arched concrete 
and earthen dams.'" This computer-based method employs 
a mathematical model of the structure prepared on the 
basis of both technical and seismic data. This method 
makes it possible to determine the effects of earthquakes 
of different intensities on the dam. These effects are then 
illustrated graphically on the so-called " F i l m , " showing the 
behavior of the different sections of the dam during the 
earthquake and identifying the elements undergoing great
est stresses. This " F i l m " method was used for the first 
time last year to make the f ina l verifications of seismic 
resistivity of the Nurek earthen dam, 330 m high, built 
on the Vakhsh river in Russia's Tadjik colony." 

The Tashkent Seismologieal Institute is also conducting 
detailed magnetic and gravimetric surveys of the epicen
ter area. Russian geophysicists want to f ind the explana
tion for the changes in the geomagnetic field that were 
recorded in Tashkent immediately prior to the 1966 earth
quake. Studies carried out so far point to an indirect 
rather than a direct relationship between the geomagnetic 
phenomena and the earthquakes.' 

A strong atmospheric glow was observed at the time of 
the Tashkent earthquake of 1966. Similar phenomena of 
seismic glow reminiscent of the aurora borealis were de
scribed earlier, e.g., during the Idzu (Japan) earthquake 
of 1930 and during the Ashkabad (Turkmenia) earthquake 
of 1948. On the latter occasion the Rami Seismologieal 
Station near Ashkabad recorded a very bright arc-like 
atmospheric discharge both originatmg and terminatmg 
at the eax'th's surface in the epicenter area immediately 
prior to the earthquake. The area m which this phenom
enon occurred was free of any electrical power lines or 
other sources of electricity. 

In an attempt to distinguish between normal electric 
discharges attributable to weather and those of seismic 
origm. Professor E . A . Cherniavskii studied these elec
tromagnetic phenomena in desert areas during seasons of 
known meteorological tranquility. During one of his ear
lier expeditions in the Dzhalal-Abad desert area of the K i r -
giz Republic, Cherniavskii recorded—on a perfectly clear 
day, an electrical storm with very high voltage discharged 
just two hours prior to a strong earthquake in the same 
area.' Likewise, five hours before the great Tashkent 
earthquake of 1966, the Central Asia Hydrometeorological 
Institute in Tashkent recorded a strong distm'bance in the 
earth's electromagnetic field. Similar disturbances were 
also noted before subsequent strong aftershocks. On these 
same occasions Tashkent Central Seismic Station recorded 
high voltage discharges at tlie upper end of its "antenna" 
installation—a wire connected by its lower end to an elec-

THE MINES M A G A Z i N E • APRIL, 1970 

trie cable which extended f rom the surface to the bottom 
of a special 500 m deep well. 

Trying to explain these electr-omagnetic seismic phe
nomena some Russian scientists suggest the possibility 
that earthquakes may cause changes in the density of the 
atmosphere leading in turn to refraction of sun rays. 
Cherniavskii proposes a more novel explanation. He sug
gests that during or immediately prior to the energy re
lease, the earthquake focus niay act as a powerful na
tural laser.' The ray generated by this earthquake focus-
laser then causes great local changes in the earth's elec
tromagnetic field which manifest themselves as seismic 
glow. 

Present Soviet studies of these earthquake associated 
electromagnetic phenomena aim at the development of 
methods whieh would make it possible to isolate and to 
measm-e the earthquake attributable atmospheric anom
alies f rom those caused by ordinary weather factors such 
as clouds, fog, wind and sun activity. 

In this connection it might be of interest to note that 
the Russians have just ( F a l l 1969) put into operation five 
stations on Kamchatka which record regional changes 
in the electromagnetic f ie ld of the earth." According to 
the report, the data f rom these stations make it possible 
to obtain warning of imminent earthquakes in the area. 
This would mdicate that Russian scientists have developed 
techniques of detecting telluric current changes associated 
with earthquakes. Similar studies conducted by the Jap
anese seismologists are reportedly still in the experimental 
stages. 

At the Symposium on Ear th Rotation held last year in 
Russia, physicist N . N , Pavlov of the Astronomical Coun
ci l of the USSR Academy of Science suggested the pos
sibility of using continental drift as a global criterion for 
predicting earthquakes of the f i rs t order of magnitude.' 
For his analysis Pavlov used the great Chilean earth
quake of 1960, processing the data of the different astro
nomical time-keeping services throughout the world which 
use precision atomic v/atches. 

The results indicated that six months prior to the earth
quake the West Coast of South American continent began 
to drif t westward, shiftmg a total distance of 16m. Other 
continents also drifted in the same general direction. How
ever this drift ceased about one month prior to the earth
quake. According to Pavlov, this cessation was related 
to the accumulation of great forces in the planet's interior 
precedmg the actual rupture of the earth's crust at a weak 
place. After the Chilean earthquake the continents grad
ually returned to their former positions. 

The problem of predicting big waves (tsunamis) gen
erated by submarine volcanic eruptions and earthquakes 
is also receiving some attention f rom Russian scientists. 
In 1969 a speeial tsunami study observatory was put into 
operation on Shikotan Island located off Russia's Paci f ic 
coast.'' The scientists at this observatory, assisted by the 
Sakhalin Scientific Research Institute and the USSR In
stitute of Earth's Physics, are developing methods and 
instrumentation for a tsunami prediction system employ
ing automatic installations on the ocean bottom. In this 
connection the Shh-shov's Institute of Oceanology of the 
USSR Academy of Science is right now doing shoreline 
and ocean bottom mapping in the Kamchatka-Kui-il Is
lands region. 

Along their PaciEic coast the Russians are also main
taining the so-called tsunami service, a series of over 20 
stations whose duty it is to give the coastal population a 
timely warning of approaching tsunamis. To facilitate the 
work of this tsunami service, the F a r East Scientific Re
search Hydrometeorological Institute has just prepared 
a unique tsunami atlas.'" 

Final ly, as an intriguing cm-ioslty, we may mention 
the Soviet reports regarding great increase in the inci
dence of complaints of cardiac pains among the inhabi
tants of Ashkabad one and a half months before the great 
earthquake of 1948.' As a rule, the cardiograms, taken 
at that time, of patients seeking relief, did not show any 

(Continued on Page 8) 
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The National Academy of Sciences 
Sounds Alarm Regarding Fufure 
Of Mineral Sciences & Tecfinology 
r i l H E National Academy of Sciences 
X has sounded a note of alarm re

garding the status and future of the 
nation's mineral science and technol
ogy. In a seven-part study just re
leased, the. Academy presents a crit
ica l assessment of the deteriorating 
U , S. position in world mining and 
mineral education. 

"The state of mineral technology 
in the United States is wretched," the 
report announces. According to Dr . 
Vernon E . Scheid, dean of the Mackay 
School of Mines, University of Ne
vada, "This report could do much to 
help focus attention on the cr i t ical 
status of one of the nation's most vital 
sources of economic wealth." 

The study was made at the request 
of the U . S, Bureau of Mines in re
sponse to growing concern over the 
problems of the mineral industry and 
its related fields of research and edu
cation. As a result, in 1966 the Na
tional Academy of Sciences, with the 
National Academy of Engineering and 
National Research Council, estab
lished a Committee on Mineral Sci
ence and Technology, charged with 
the task of "determining the state of 

mineral science and technology in the 
United States and providing informa
tion and recommendations regarding 
its he alth a nd ef f e ctivenes s." The 
seven-volume "Minera l Science and 
Technology" is the outcome of that 
endeavor. 

Six panels of experts were named 
by the Committee to survey and re
port on the fields of mining, extrac
tive metallurgy, production of min
eral fluids, fuel science and technol
ogy, nonmetallic materials, and min
eral economics and resources. Re
ports of these panels comprise six of 
the seven studies. The seventh, pre
pared by the Committee itself, is en
titled "Minera l Science and Technol
ogy—Needs, Challenges, and Oppor
tunities." It includes a discussion of 
mineral education and research and 
summarizes the U . S. position, with 
recommendations for the future. 

Most important result of the work, 
perhaps, is the statement of alarm 
"that mineral engineering programs 
in universities receive so little finan
cial support, a partial consequence of 
which is the deteriorated state of 
higher education in these fields in the 
United States." 

For example, in universities, where 
formal training of mineral scientists 
and engineers occurs, out of 26. de
partments of mining engineering ac
credited in 1962, only 17 remained in 
1967. A sampling of the industry in 
1964 indicated a 10-year need for at 
least 162 new mining engineers per 
year. Between 1962 and 1967 only 132 
bachelor degrees were granted in this 
technical field, 

At the graduate level, almost half 
of the students in mining, extractive 
metallurgy, and petroleum engineer
ing are foreign! 

The Committee adds: "We also find 
an amazing lack of coordination and 
support of mineral resource, research 
by both Federal and State govern
ments as compared with the organi
zation and funding of research on ag
ricultural resources. The coimtry is 
not running out of mineral resources 
but out of the mineral technology 
needed for their profitable produc
tion and processing in world competi
tion;" 

Two University of Nevada profes
sors conti'ibuted to the National Acad
emy of Sciences study. Dr , George B . 
Maxey, research professor of Hydrol
ogy and Geology at the Mackay Schooi 
of Mines, and director. Center for Wa
ter Resources Research, Desert Re
search Institute, served as a member 
of the Panel on Mineral Fluids. Dr. 
John V. Sharp, associate professor of 
Geology, Mackay School of Mines, and 
research associate, Desert Research 
Institute, also contributed. 

(Continued jrom Fage 1) 

abnormalities. It is suggested, therefore, that individuals 
with slightly malfunctioning cardiac-circulatory systems 
became sensitive to some small changes in the geophysical 
or electromagnetic fields taking place imperceptibly in 
the last stages preceding that particular earthquake, 

CONCLUSION 
The effort undertaken in Russia on earthquake predic

tion studies, especially since the Tashkent earthquake of 
1966 (that is, during the last three and one-half years) and 
the scientific talent employed in these studies should lead 
to significant results in the near future. Some of this 
woz'k is unique; e.g., the drill ing of special wells down to 
the focal zone of the Tashkent earthquake. Other Russian 
studies are conducted along the same lines of research as 
our own, even employing similar instrumentation; e.g., 
the quartz tube strain meters. It wi l l be interesting to see 
to what extent Soviet results w i l l corroborate our own. 

This article does not purport to give a detailed review 
of Russian earthquake research but merely to give a gen
eral outline and direction of Soviet work in this f ield. The 
article is based entirely on information found in publica
tions of general character listed in references. Undoubt
edly more complete data on the subject could be found in 
about 50 different Russian geoiogical and geophysical 
technical and scholarly journals published by the different 
Soviet universities, government ministries, U.S.S.R. Acad
emy of Science, and the Academies of Science of each 
Soviet Republic. 

R E F E R E N C E S 
(Listed alphabetically according to the name of the 

jom'nai or newspaper) 
Journals: 
' G . P . Gorshkov, Can Earthquakes Be Predicted? Culture 
and Life , No. 8, 1968. 
' I . Popov, Pid's Planety (Pulse of the Planet), Nauka i 
Zhizn', No. 7, 1968. 

, Zemletriasienie-Razvedchik Nedr 
(Earthquakes—An Exploration Tool), N e f f i Gaz, Insti
tut nefti i khimi , Baku, No. 1,1969. 
' , Predicting Giant Waves, Soviet L i fe , 
No. 1, 1970. 
•''M. A . Sadovskii, Nauka Predskazhet Zemle-triasieniia 
(Science WiU Predict Earthquakes), ZemUa i Vselennaia, 

No. 6, 1968. 
"A, Yershov, Warning Clues to Earthquakes, Sputnik, No. 
1. 1970. 
' A . Yershov, Zagadochnyi Svet (Mysterious Light) , Yunyi 
Tekhnik, No. 11,1968, 

Newspaper articles: 
'Bakinski i Raboehii, Oct. 8,1968. 
Izvest i ia , Aug. 28, 1969. 

'"Izvestiia, Nov. 14, 1969. 
"Krasnaia Zvezda, May 6,1969. 
' 'Moscow News, Nov. 29, 1969. 
'"Pravda, Dec. 4, 1969. 
' 'Pravda, Jan. 23,1970. 
"Sotsialisticheskaia Industriia, Nov. 15, 1969. 
^"SotsiaUsticheskaia Industriia, Dec, 12, 1969. 
"SotsiaUsticlieskaia Industriia'", Feb. 5, 1970. 
'•'Sotsialisticheskaia Industriia, Feb. 17,1970. 
'^Sovietskaia Rossiia, May 15, 1968. 
'•"Trud, Dec. 18, 1968. 
"Vecherniaia Moskva, May 10,1968. 
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ron Ore Pumpec 
n Slurry Form 
A T I N Y S T E E L M I L L in the Paci

fic Northwest has caught the at
tention of the cost-conscious steel in
dustry. The miU receives its iron ore 
by pipeline. 

The finely ground ore is pumped 
through the pipeline in slurry, or 
slush-Uke form f rom tanker ships an
chored offshore in deep water. As a 
result, the mi l l doesn't need to dredge 
a harbor or buUd complex port facil
ities, and its handling costs, particu
larly for labor, have been cut sharply. 

These savings are extremely attrac
tive to steelmakers with coastal 
plants. And for other steel producers, 
the slurry system could make the 
coasts, in particular the Paci f ic and 
Gulf areas, more attractive for ex
pansion—especiaUy for small mills of 
l imited capacity to serve regional 
markets. 

Last year, the U . S. industry used 
more than 120 milions tons of ore, 
most of it going into the huge, tower
like blast furnaces where it is reduced 
to metallic iron that is then fed into 
steelmaking open hearth and basic 
oxygen fm'naces. 

What steel men are watching is the 
Portland, Ore., miU of Oregon Steel 
MiUs, a division of GUmore Steel Corp. 
of San Francisco. The m i l l has an an
nual steel capacity of about 500,000 
tons and turns out steel slabs to be 
roUed into plate. The key to its oper
ation is an iron-ore handling process 
caUed Marconaflo, developed by San 
Francisco-based Marcona Corp., a 
mining and materials transportation 
concern. 

Marcona moves the ore to Portland 
f rom its San Nicholas Bay mine in 
Peru, where it has been ground up 
and concentrated to raise iron con
tent. A slurry of about 75 per cent 
solids is pumped aboard ship and al
lowed to settle. Then most of the wa
ter is drained off, leaving a cargo of 
about 92 per cent solids. On arr ival 
at the miU site, high-speed water jets 
turn the ore again into slurry, which 
is pumped ashore to a pond for set
tling. A pelletizing plant turns the ore 
into iron peUets that are fed directly 
into the mUl's electric steel-making 
furnaces. 

It's claimed the slurry system can 
cut ore-handling costs 90 per cent, 
Marcona's president, Charles W. Rob
inson, says the slm'ry can be loaded 
and unloaded for a combined cost of 
2V2 cents a ton, compared to conven
tional ore handUng costs of around 45 
cents a ton. 

Marcona, a jointly owned affiliate of 
Cyprus Mines Corp. and Utah Jl ining 
& Construction Co., is active in 'seUing 
ore overseas. (Wall Street Journal, 
Nov. 10, 1969) 

Super concentrates 
in one step 
from raw ores and wastes 

Following liberation grinding, Jones Process 
Higli Intensity Wet Magnetic Separation provides up 
to 99% recovery of concentrates under commercial 
operating conditions. Capacities are high; operation is 
economical, simple and automatic. 

Most minerals are subject to this process including 
taconite, oxides, sulfides, carbonates, silicates, etc. 
Each installation must be designed to the conditions 
encountered. Stearns-Roger has the technical 
capability and the facilities. Let us demonstrate the 
advantages of the Jones Process for your situation. 

SteairnS"|loger 
P . O . B O X 5 8 8 8 , D E N V E R , C O L O R A D O 8 0 2 1 7 
^ DENVER ' HOUSTON 

STEARNS ROGER CANADA LTD. CALGARY, SASKATOON 

Since 1885 ! 
Service to Industry I 

I . I 
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a. linear Chatter to f-^redid 

By Norman Ross and William Htcstrulicl 

d e 

Introduction 
T has been estimated (1) that during the period 1970-
1990 approximately $69 billion wi l l be spent for under

ground excavation. Of this total approximately $35 bilUon 
wi l l be construction oriented and $34 billion mining ori
ented. It is expected that much of the excavation wi l l be 
done using tunnel boring maehines. 

Machines have been used to bore tunnels of various 
diameters (up to 36 ft.) and lengths (in excess of 12 miles) 
in both hard and soft rocks with mixed success. A major 
problem has been the inability to satisfactorily predict 
machine and cutter performance f rom the exploratory 
data obtained before the tunnel is commenced. Some in
correct selections of excavation techniques, drilling and 
blasting or boring machine methods, for a given environ
ment have been costly mistakes for the contractor. 

The recently completed 19,970-ft.-long tunnel (12 ft. bore 
and 10 ft, finished diameter) that was bored as part of 
the Southern Nevada Water Project of the United States 
Bureau of Reclamation is a case example in which the 
correct method was chosen. This tunnel wi l l bring water 
f rom Lake Mead to Las Vegas, Henderson, and other com
munities in southern Nevada. Of the twenty bids sub
mitted for its construction, the bid by Utah Construction 
and Mining Company, $3.9 million, was 34 per cent lower 
than the next lowest bid and $5.3 mUlion below the highest 
bid (2). The tunnel bid could be based on: 

(1) using driUing and blastmg, 
(2) using machine tunneUng, or 
(3) a cost per lineal foot (using any method). 

The U .S .B .R . supplied all bidders with the basic geologic 
data listed below on which to make their engineering es
timates (3). 

1. a 2,000-ft. wide surface geologic strip map having a 
scale of 1 inch equals 400 ft . along the tunnel line. 
(Rock types were delineated and major discontinu
ities were located.) 

2. petrographic descriptions of hand samples coUected 
along the sm-face above the txmnel route were avail
able. 

3. cores (normally N X ) f rom holes driUed at eleven 
different locations along the tunnel line were logged 
in detaU. Petrographic studies and physical property 
tests (compressive strength. Youngs modulus, spe
cific gravity, etc.) were performed on the cores, 

4. aU holes were examined for ground water and tem
perature surveys were run in most holes. 

F rom these studies the U .S .B .R . (3) predicted that (a) 
rhyoUte and rhyodaeite would be the two predominant 
rock types to be encountered, (b) these rocks would vary 
in hardness f rom very soft to very hard, (c) several fault 
zones containing clayey gouge or intensely broken rock 
would be encountered, (d) joints would be widely spaced 
and usuaUy weU healed, (e) water would not be encoun
tered, and (f) rock temperatures of 80''F should be ex
pected. 

A complete geologic survey of the tunnel during and 
after boring showed, that the pre-boring geologic interpre
tations were quite representative. The fact that the highest 
bid on this project was almost 2.4 times larger than the 
lowest suggests that the inclusion of large uncertainty 
factors were considered necessary by some bidders. In 
this project, they were not needed. 

Figure I. Linear Cuffer . 

The U .S .B .R . has plans for the construction of a number 
of tunnels in the future and is concerned about supplying 
the best, most complete information possible to the bid
ders of these txmnels. The Mining Department of C S M 
was asked to develop a test or tests which, when per
formed on the N X cores drilled along the proposed tunnel, 
could provide useful engineering information in addition 
to the compressive strength. Youngs modulus, etc., pres
ently being supplied to these bidders. Although a complete 
report of these investigations wiU be published in the fu
ture, this short note is intended to introduce the reader 
to the approach being used. 
Linear Cutter Investigations 

A number of investigators during the past several years 
have published results in which disc-type cutters were 
used to cut various roek types. F r o m these studies some 
idea of the variations in thrust and torque forces to be 
expected under different test conditions could be found. 
The present authors have performed a large number of 
tests using the cutter shown in figure 1. 

As can be seen, a milling machine has been adapted to 
accommodate the cutter head arrangement. The cutter 
wheel is mounted on a shaft held in place vertically and 
hortizontaUy by ball-bearing mounted arms. Strain gages 
attached to the arms record the vertical and horizontal 
forces generated as the roek is moved beneath the cutter. 
These forces are related to the thrust and torque compo
nents in a tunnel boring machine. The rock is mounted in 
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Figure 2. Colorado Red Granite Force—Displacement Curves. 

a special j ig that is clamped to the table of the miUing 
machine. The surface to be cut has been ground so that 
it is f lat and paraUel to the table top. 

The depth, of cut is fixed and the rock sample moved 
under the cutter at a constant rate. The strain gages 
form part of a Wheatstone bridge circuit, the output of 
which after ampUfication is fed into the Y channels of an 
X - Y - Y ' plotter. A linear potentiometer circuit, the output 
of which is directly proportional to the movement of the 
miUing table, provides the signal to the X-axis . One can 
obtain directly, therefore, a continuous record of the hori
zontal and vertical forces on the cutter as a function 
of table (rock) displacement. Typical results f rom an 
init ial test series performed on Colorado Red Granite and 
Yule Marble are shown in figures 2 and 3. As can be seen 
f rom the curves, the behavior of these two rocks under the 
cutter is very different. The marble which breaks almost 
soundlessly tends to flow out f rom around the cutter. 
Litt le force variation with displacement on either set of 
arms is noted. The granite, on the other hand, being a 
much more brittle rock than the marble, crackles witb the 
release of elastic energy as the rock breaks. The brittle
ness and inhomogenity of this rock is reflected in the very 
sharp force peaks. 

In much of the testing paraUel cuts at indexing dis
tances of 0.3 xa. and cutting depths of .050 in . were used. 
One such pass, consisting of 11 paraUel cuts on granite, is 
shown in figure 4. In addition to recording the force-dis
placement curves, the volume of rock removed for each 
pass was determined. It was found to be impossible, par
ticularly for the harder rocks, to accurately measure the 
crater volume for any one cut. However, using the total 
volume of rock broken for each pass and the total energy 
supplied, one is able to calculate the energy required to 
remove a unit volume of I'ock. This quantity is sometimes 
referred to as the specific energy. 

These laboratory results in themselves are quite inter
esting and can provide valuable information about how 
rock fails under a cutter. However, any relationship which 
might exist between these laboratory studies and actual 
f ie ld boring remain to be shown. 

The present study differs significantly f rom the pre
vious studies (at least those for which results have been 
published) in that laboratory results of tests performed 
on 6 inch and N X cores taken f rom the waUs of a bored 
tunnel (the River Mountains tunnel) are being compared 
directly to actual boring data at corresponding locations. 
It is hoped that correlations between field and laboratory 
values of thrust, torque, specific energy, and cutting co
efficient wiU exist. These relationships are expected to 
be simplest in the more fine grained, homogeneous rock 
types. Even if the obtained relationships turn out to be 
rather general in nature, it is hoped that they wiU aUow 
better predictions of boreability to be made than presently 
possible. 
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Figure 3. Yule Marble Force—Displacement Curves. 

Figure 4. Colorado Red Granite showing lines cut by linear 
cutter after six successive passes. 

Since the actual cost of breaking and removing the rock 
forms one-third to one-half of the total excavation cost, 
any improvement made in rock destruction techniques or 
predicting performances wi l l lead to substantial savmgs. 

Conclusions 
In the future, more and more underground construction 

wUl be done by tunnel boring machines. More effective use 
of present machines and improved design of future ma
chines require the abiUty to extrapolate f rom simple lab
oratory test results to prototype machines, A knowledge 
of how rock fails under a cutter should enable designers to 
construct machines which can better take advantage of 
natural weaknesses in the rock. It has been suggested 
that the uniaxial compressive strength is an indicator 
of rock boreability. However, the tensUe strength of rock 
being roughly 15 to 20 times smaUer than the compressive 
should, if possible, be taken advantage of in new de
signs. Our studies, although presently quite Umited in 
scale, wiU hopefuUy be continued and expanded in the 
future. This continuation, is necessarUy dependent upon the 
interest, cooperation, and support of manufacturers and 
users of tunneling machines. It is felt that much could be 
gained f rom a cooperative program. 
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S T U D E N T S ' A L C O V E 

By M. Kyle Tudor'' 

COU 

J1R0M the beginning of his career with the Aluminum 
Company of America (Alcoa) as a geologist, to his 

retirement 40 years later as president and board c'lair-
man of that company, Lawrence Litchfield J r . achieved 
what few men attempt and still fewer attain. He possessed 
the traits which allowed h im to gain distinction as sn en
gineer, designer, artist, business director, and pubhc rela
tions expert. Responsible executives have certain charac
teristics at some high level; M r . Litchfield exhibited these 
qualities at the highest degree—confidence in himself and 
others, inquisitiveness, a sense of adventure, widely var
ied interests, a willingness to learn f rom his own, and per
haps more important, f rom others' experiences. He de
veloped the versatility to indulge competently in each of 
his interests. He was willing to expend the required energy 
to develop these traits beyond the point at which most 
others f ind gratifying success. 

Lawrence Litchfield, Jr. , was born June 19, 1900, the 
son of a prominent Pittsburgh physician. In early pre-
coUege days he studied almost three years in Berl in, Ger
many, and Lausanne, Switzerla.nd, during which time he 
learned German and French. A t the age of 17, on graduat
ing f rom Peabody High School of Pittsburgh, he enrolled 
in the U.S. N a v a l Academy a few months before the end 
of World War I. Commissioned m 1920, he spent a year at 
sea before the Navy transferred h im to shore duty because 
of his near-sightedness. Disdainmg the relative mactivity 
of shore duty, M r . Litchfield resigned f rom the Navy. He 
chose to study mining and geology at Harvard, where he 
graduated with honors in 1923 with a Bachelor of Science 
degree. 

His frst job was with the U.S . Bureau of Mmes in the 
mineral leasing division: f ield work on coal. In this job, 
he traveled extensively to inspect mines throughout the 
U.S. and Europe. 

In 1925, M r . Litchfield joined the Republic Mining and 
Manufacturing Co., a subsidiary of Alcoa. During his first 
year of employment, he was again traveling—to mining 
properties in the U.S. , Mexico, A f r i c a , and South America . 
After the fu-st year, he went to Dutch Guiana (now Suri
nam) and began one of the most adventurous episodes of 
his l i fe . 

His duties as a geologist led h im into unexplored regions 
of northern South America in search of bauxite. Unlike 
most people in a foreign country, he took an intense inter
est in the people of Surinam—their language, customs, and 
problems. He soon picked up some Takki .Takki , the Suri
namese language, which is a mixture of Dutch, Portuguese, 
English and Afr ican dialects. He also acquired the ability 
to eat the food of the natives—even the monkey meat and 
parrot soup. M r . Litchfield was mstrumental m Alcoa's 
campaign against harmful insects in Surinam. One of the 
native chiefs was so impressed with D D T that he named 
one of his sons for the insecticide—calling h im "Day-Day-
Tay," a more resonant vocal version. 

M r . Litchfield's outstanding work for Alcoa and his ac
ceptance by the people of Surinam soon brought h im rec
ognition and promotions. In 1933 he was named a vice-
president and a director of the company. Republic Mining 
and Manufacturing became Alcoa Mining Co, m 1945. In 
1952, he became president of Alcoa Mining and Surinam 

* After graduating from Durango (Colorado) mgii School, Kyle Tudor en
tered Colorado Mines in 1960. From 1964 to 1967 he served in the U.S. 
Army; he was stationed in Thailand. 1S66-67, In January 1969 he received 
his silver diploma in Geological Engineering from Mines and joined the 
personnel of Tenneco Oil, Co, at Corpus Christi, Tex. 
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Lawrence LHchfleid, Jr. 

Aluminum Co., another Alcoa subsidiary. A year later, 
when Alcoa Minmg was converted into the mining division 
of Alcoa, he was named general manager. 

Because of his tireless work with Alcoa while i n Suri
nam, he was decorated by the government of the Nether
lands with a Commandership in the Order of Orange-
Nassau in 1959 for his and Alcoa's leadership in the in
dustrial development of Surinam and the subsequent 
strengthening of its economy. In keepmg with his charac
teristic modesty, he said nothing to his friends about the 
award. They learned about it only through the off icial an
nouncement made by the Netherlands, 

In 1956, M r . Litchfield was Alcoa's vice-president i n 
charge of mining; two years later, he had supervision of all 
operations in raw materials. He was elected executive 
vice-president of operating, purchasing, and traffic activi
ties in 1959; he was made a director the same year. In 1960 
he was promoted to president. He became chairman of the 
Board in 1963. In A p r i l 1965 he was made chairman of the 
Executive Committee in addition to being Board chairman. 
In December 1965, he retired as an Alcoa officer, but con
tinued as a director. 

It is obvious that to achieve the measure of success that 
was his, M r . Litchfield was required to exercise a num
ber of outstanding qualities which were unique, not in the 
sense that only a few possess them, but f rom the view
point that he cultivated them to a high degree. For in
stance, in carrying out his Job dm'ing the early years of 
his career with Alcoa, he was not one to complain about 
the adverse conditions under which he was required to 
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work. Rather, he tried to learn f rom each situation in 
which he was placed, whether sitting in a plush, executive-
fi l led New York conference room or trudging through a 
jungle rain forest with only a native for a companion. He 
adapted to each situation, either through genuine interest 
or necessity. And having ad.iusted, he was not satisfied 
with a status quo, but endeavored to improve. 

M r . Li tchfield was not bound by old ideas; he constantly 
searched for newer and better methods by which both the 
industry and the nation would benefit. In 1962, Alcoa broke 
ground for the $30,000,000 Alcoa Technical Center located 
near Pittsburgh. This is a "science c i ty" for more than 
1,000 scientists, engineers, technicians, and others. Mark
ing the beginning of this project, M r , Litchfield said: 
"What we are setting out to do here is to equip trained, 
highly inventive people with the tools and creative sur
roundings they wi l l require for unparalleled accomplish
ment in their special fields of endeavor." 

M r . Li tchfield also vigorously defended the Free Enter
prise System and the competition stemming f rom this 
system, which is the source of many advances in industry, 
both in products manufactured and in manufacturing 
methods. Pointing out that his was not a policy of resting 
on past accomplishments, he once said, "Our reliance on 
our free enterprise way of making progress has made this 
country the world leader i n advancing the use of alumi
num. Alcoa always presses research, development, and 
market promotion with aU the vigor we can command." 

He also beheved that the government and the businesses 
and industries of the United States were closely bound to
gether in overseas areas, to the point that American in
dustry can help the nation achieve its foreign policy goals. 
In 1962, he told tbe American Institute of Electr ical En
gineers, "American business goes abroad for only two 
basic reasons—to obtain raw materials or to expand sales 
volume. Behind both, of course, lies the hope and expec
tation of increased profits, the same incentive that is be
hind all private enterprise in our eeonomic system. . , . 

"We should not forget, either, that American f i rms oc-

Solving drilling, mining and tunneling probiems for over 70 years 
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cupying respected positions in other countries can—and 
should—be one of our most effective means of promoting 
goodwill and a better understanding of our competitive 
system of private enterprise. As such, they have signifi
cant foreign policy implications." 

Among his various accomplishments and services to liis 
fellow citizens in the realm of civic service, M r . Li tchfield 
participated in many community projects. He was a trus
tee of Carnegie Mellon University; a dii-ector of the Alle
gheny General Hospital and the Pittsburgh Symphony 
Society; an ex-director of the Nether land-America Founda
tion and the Health Research and Services Foimdation of 
Allegheny County; chairman of the 1964 United Fund Cam
paign of Allegheny County and president of the United 
Fund in 1966. He was also a director of the Joy Manufac
turing Company, a producer of mining equipment. M r . 
Litchfield was a senior member of the American Institute 
of Mining and Metallurgical Engineers, and was on the 
National Industi'ial Conference Board. These were positions 
typical of other that he held. He was awarded an honor
ary doctor of laws degree by Bethany College in West 
Virginia. 

In October 1967, Mr . Litchfield died of a stroke suffered 
the previous month. His death has been greatly felt by the 
aluminum industry. 

The rise of Lawrence Litchfield, Jr. , f rom a geologist to 
the head of one of the largest producers of aluminum in 
the world serves as an example for al l young men begin
ning in industry. His industriousness, diligence, ability to 
adapt, and constant search for improvement made it al
most inevitable that he should advance in his chosen f ie ld. 
However, probably the most important combination of 
traits whieh allowed him to progress in the business world 
and in his private life was his ability and desire to indulge 
in many areas of avocational as weU as professional inter
est, and his ability to deal socially and professionally with 
people in whom he instilled a desire to perform their 
duties with thorough competence. 
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T E M P O R A R Y H E A D F R A M E O F THE P R O D U C T I O N SHAFT a+ Interna+ional Nickel's 
new Shebandowan nickel mine in northwestern Ontario, where activity is now at the 
1,300-foof level toward a total dept of 2,375 feet. When completed, this new mine 
will produce 2,900 tons of nickel ore per day, and provide employment for 400 to 
500 men. 

Shaft Sinking and Site Clearing 
Progress at Shebandowan Mine 

SH A F T sinking at the important 
new nickel mine bemg developed 

at Shebandowan, Ontario, by the Inter
national Nickel Company of Canada, 
Limited, has reached the 1300-foot 
mark on its way to a planned depth 
of 2,375 feet. Begun late in 1968, the 
new shaft wil l be used to hoist some 
2,900 tons of ore per day when the 
Shebandowan mine goes into opera
tion in 1972. 

International Nicke l reports tbat 
further exploration of the Sheban
dowan ore body is proceeding f rom 
the 1,000-foot development shaft. The 
company announced in-Apr i l 1968 that 
it would develop the new mine, lo
cated in northwestern Ontario some 
50 miles west of the city of Thunder 
Bay. The ore has a nickel-copper con
tent similar to that of the ores being 
mined at International Nickel 's Sud
bury District, Ontario, operations, and 
also contains small amounts of silver, 
gold and the platinum-group metals. 

During the past year, a 12^^-mile 
access road was completed to the 
mine site, where groimd clearing is 
proceeding for the construction of the 
ore concentrator and various other 
support facilities. The concentrated 
ore wi l l be shipped to Copper Cliff , 
Ontario, for refining. 

Special attention has been paid to 
achieving efficient nickel production 
without polluting the waters of adja
cent Lower Shebandowan Lake and 
nearby watercourses, including the 
Mattawin River. International Nicke l 
is working closely with the Ontario 
Water Resources Commission in de
signing and constructing the present 

temporary treatment and disposal fa-
cilities, and wi l l obtain fu l l approval 
for the permanent facilities. 

As a part of the program, the com
pany has retained specialists to study 
the lake and r i v e r invertebrates, 
which are highly sensitive to minute 
changes in environment. F u t u r e 
studies wi l l be compared to this base 
reference to ensure against pollution. 
The Ontario Water Resources Com
mission wi l l also maintam a check on 
the company's pollution control oper
ations. 

The development of the Sheban
dowan nickel mine is part of the $600 
million International Nicke l is spend
ing in Canada during the period 1970-
1972 to increase its nickel production 
capability there to more than 600 mil 
lion pounds annually in 1972. 

Wiiiiam Crowe Kellogg, '43 
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Reynolds' Facilities Make Arkansas 
Only State in U.S. Mining, Refining, 
Processing and Fabricating Aluniinum 

RE Y N O L D S Metals Co., with six 
facilities located in Arkansas, 

has become one of the state's largest 
industrial employers with over 3,225 
persons and an annual payroll of 
approximately $30 million. 

The Reynolds facilities make Arkan
sas the only state in which bauxite ore 
is mined, refined into alumina, proc
essed into aluminum, and fabricated 
into a finished product. 

During the past year, Reynolds 
spent an additional $22.6 million in Ar
kansas for taxes and purchases of 
supplies, utilities, and for freight 
costs. 

Reynolds has also become the larg
est bauxite miner in the state, pro
ducing over 900,000 tons of ore an
nually. Reynolds Mining Corp. in op
eration at Bauxite has the world's 
largest piece of mining equipment 
used in the aluminum industry in 
North America , the Deeper Heaper. 
This 1,600-ton dragline has a 25-cubic-
yard bucket. 

Bauxite ore is mined in Pulaski and 
Saline counties. The ore is blended 
with high grade South American ore— 
which is shipped into Arkansas via the 
Arkansas River — and refined into 
alumina and some 30 other chemical 
products at the Hurricane Creek alu
mina plant at Bauxite. The alumina 
is then shipped to the Jones Mil ls re
duction plant at Jones Mil ls at the Pat
terson Reduction plant near Arkadel-
phia. Some of the aluminum produced 
at Jones MiUs is sent to the nearby 
Malvern cable plant which draws and 
strands bare aluminum cable for dis
tribution and transmission lines. 

Much of the work involved in a com
pany-wide modernization program is 
taking place in Ai'kansas. This $140 
million program has helped increase 
aluminum production capacity in the 
state. 

The Jones Mills plant has been in
creased f rom 109,000 to 122,000 tons. 
New equipment installations have 
been made in the power plant. A new 
casting unit has been added and a 
new carbon baking facil i ty completed. 
The casting unit produces large alu
minum ingots. Carbon anodes, one of 
the basic elements in the electrolytic 
process which produces aluminum, 
ai'e made in the carbon, baking faci l 
ity at Jones Mil ls . 

The Malvern cable plant, which 
went into operation in late 1967, has 
the capacity to produce about 13,500 
tons of aluminum transmission cable 
a year. This capacity is being in

creased in an expansion program that 
includes installation of equipment to 
produce insulated products in a new 
building just east of the existing build
ing. The plant has previously pro
duced only bare electrical wire and 
cable. Expansion for the product line 
is expected to about double the plant's 
employment when the multi-miUion 
dollar project is completed. 

The company's Hurricane Creek 
plant is increasing its daily capacity 
f rom 2,150 tons to 2,300 tons and has 
expanded its facilities for the produc
tion of Paperad, the white alumina 
pigment used in the manufacture of 
paper. 

The Patterson reduction plant at 
Gum Springs near Arkadelphia has 
increased its capacity by 8,000 tons 
annually. The plant produces primary 
aluminum ingot, extrusion billet, and 
sheet ingot. 

The Alumina Research Division of 
Reynolds is located at the Hurricane 

Creek plant. This facil i ty conducts 
research related to alumina products 
and processes. 

Reynolds is a comparatively new 
company in the state, having started 
its f i rs t operations in the bauxite 
mines near Benton in 1942. The Hur
ricane Creek and Jones Mil ls plant 
were opened in 1946, and the Patter
son plant in 1954. 

The company operates a sales of
fice at Little Rock. Recentiy, Rey
nolds moved its South Central Re
gional Public Relations office to Lit t le 
Rock where it administers public re
lations activities throughout a 10-state 
area. 

Although Reynolds has 40 plants in 
17 states, Arkansas and the Pulaski-
Saline-Hot Spring-Clark County rep
resents one of the company's largest 
concentrations of investment capital, 
operations and payrolls. 

Albert C. Harding, '37 

Partner, Black Hills Bentonite C o . 

Casper, Wyoming 

Box 1, Mil ls , Wyoming 

VICE PRESiDENT 
EXPLORATION PROJECTS 

A public corporation engaged In financing and administering exploration efforts for minerals 
is seeking a Vice President to work with and report directly to the Presidenf. The primary 
function of this position is to analyie and evaluafe the economic potential of each mining 
properfy presenfed to ihe corporafion for Investment funds for exploration and development. 

This executive would evaluafe ihe technical and economic factors presented to determine 
economic potential, assess the risks involved, determine if Investment Is warranted, and 
coordinate and lead ihe corporation's technical backup. The Vice President would also 
assist the President In negotiations and In the administration of company exploration and 
investment efforts. 

The Vice President-Exploration Projects should have a fundamental grasp of the minerals 
Industry and have expertise in economic and financiai transactions, f ield experience in min
ing engineering, mining geology and/or geophysics is required. A degree from a School 
of Mines and knowledge of mefallurgy is an advantage. 

This position is located in New York Ci ty , Compensailon Is in the $40,000 range with large 
stock opiions available. Potential for advancement also exists. For additional information 
please write to: P, M . Lalde, 20ih floor, 277 Park A v e . , N . Y. , N . Y . 10017, 

THE MINES M A G A Z I N E « APRIL , 1970 15 



P R O F I L E OF J M I N E S G R A D U A T E 

WH A T does an oilman do for an encore after he's 
achieved virtually every goal in a 34-year career 

in the petroleum industry? 

Joseph B . Kennedy Jr . , E . M . 1935 and Medalist 1964, 
answered the question by accepting still another major 
responsibility—the presidency of Imperial-American Re
sources Fund, Inc., and Imperial-American Management 
Co., subsidiaries of The Colorado Corporation. The effec
tive date of his new position was Jan. 1, 1970, the day he 
retired officially as executive vice president of Atlantic 
Richfield Corp. 

M r , Kennedy had planned to indulge in long-neglected 
leisure by catching up on swimming, boating, fishing and 
reading. M r . and Mrs . Kennedy had chosen an almost 
perfect setting that afforded a l l the elements they required 
as retirees: They moved f rom New York to Fort Lauder
dale, F l a . , an elegant haven for water sportsmen, 

A few months ago, M r . Kennedy was persuaded by 
John M . King , chairman of the board of The Colorado Cor
poration, to become president of Imperial-American. 

"I 've been interested in the things John King has been 
doing," M r . Kennedy said, "I admire his enthusiasm. His 
ideas are contagious. He makes you think. And, I feel that 
because of my 34 years in the oi l business, I can bring 
some valid experience to Imperial-American," 

M r . Kennedy's "va l id experience" is modest self-ap
praisal: He has performed in every aspect of the oil busi
ness, including geology, production, operations, petro
chemical, acquisition and marketing. 

"Working for Imperial-American and with the outstand
ing men in The Colorado Corporation complex wil l be a 
rewarding experience," M r , Kennedy said. 

Born in New York 's Bronx when that borough was dom
inated by the Irish, M r , Kennedy was graduated f rom a 
Long Island high school and almost steered into the med
ica l profession. His father, a successful New York con
tractor, and mother wanted their son to become a doctor. 
Respecting their wishes, M r , Kennedy studied two years 
at Johns Hopkins University, 

"Actua l ly ," M r . Kennedy recalled, " I wanted to do 
something closer to my father's field—contracting or en
gineering." 

So, M r . Kennedy transferred f rom Johns Hopkins to 
Colorado School of Mines. It was an easy transition be
cause for two years his studies had included physics, phys
ica l chemisti'y and mathematics, important subjects at the 
School of Mines. M r , Kennedy received an Engineer of 
Mines degree in 1935 and set out to conquer the world of 

*Th3s article appeared in the Jan,-Feb. 1970 issue of PortfoHo Magazine, a 
a pubUcation of The Cnlorado Corporation. 

Joseph B. Kennedy Jr. 

petroleum. He left campus life confidently and was hum
bled immediately by The Great Depression. 

His f i rs t post-college job, as a geological scout in Okla
homa, paid only $85 a month, but there was a fringe bene
fit which he considered remarkable. He had the use of a 
company car ("a big financial plus for Depression days"). 

Pr io r to joining Imperial-American, M r . Kennedy's en
tire career was spent with the Sinclair Oi l Corp. complex. 
(Sinclair was merged into Atlantic Richfield Corp, in 
1969). F rom 1935 to 1942, M r . Kennedy was a geologist and 
division engineer for Sinclair Oil and Gas Co. in Oklahoma 
and Texas. After serving as a lieutenant commander in 
the U.S . Navy f r o m 1942 to 1946, he rejoined Sinclair and 
became assistant superintendent of production. 

In 1951, he was assigned to Casper, Wyo,, as production 
superintendent for the Rocky Mountain area and Canada. 
M r , Kennedy was transferred to Tulsa in 1952 on special 
assignment. He started Sinclair 's acquisition department. 
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Retaining his duties as manager of acquisitions, he was 
.given additional responsibilities i n 1954 when he was as
signed to Sinclair 's Houston office. He became vice presi
dent and division manager for the GuH Coast and his de
partments included exploration, production, gas plants 
and pipelines. 

He was switched back to Tulsa in 1957 and was named 
executive vice president of operations for Sinclair Oil and 
Gas Co, In 1964 he was appointed president of the com
pany. 

F rom 1965 to 1969, M r . Kennedy was executive vice 
president of the parent Sinclair Oil Corp. in New York. 
He retained that position following the Sinclair-Atlantic 
Richfield merger in 1969. 

"I 'd say that one of my happiest and most rewarding 
jobs was that of making acquisitions," M r . Kennedy re
called, "Sinclair was one of the first to recognize the 
diminishuig supply of oil and gas reserves and that our ex
ploration effort wasn't particularly keeping up with it. 

"So, we didn't supplant our exploration effort, but we 
supplemented it by forming an acquisition department. 
Fo r about 10 years, starting in 1954, my main concern was 
acquisitions. I enjoyed that very much, 

"We acquired about one and a half billion dollars worth 
of companies. We managed to improve our reserves to 
production ratio." 

Another highUght in M r . Kennedy's career came in 1957 
when he directed a Sinclair exploration team in Alaska. 

"Our conclusion was that Alaska was a very, very at
tractive oil area," M r , Kennedy said. " F r o m that time on, 
Sinclair took an increasingly active role i n acquiring 
acreage in the areas we had graded Number One, Number 
Two, etc. We graded Cook Inlet first and the North Slope 
second. So, things turned out very well for Sinclair in 
Alaska . " 

M r . Kennedy, again, was modest about his role. As even 
casual newspaper readers know, the areas described by 
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M r . Kennedy are among Alaska's major oil boom regions, 
"Our exploration and the results give you an idea of 

the lead time required in a project," M r . Kennedy said. 
"Prudhoe Bay was only 'discovered' last year. We were 
up there in 1957, making field trips, checking various lit
erature, investigating reports of the U.S. Bureau of Mmes 
and U.S . Geological Survey and doing all the other things 
that are necessary. 

"People think a North Slope (Alaska) discovery is 
something that happens overnight. A good number of com
panies have been up there (in Alaska) for years, trying to 
figure out the secrets of nature," 

In addition to his roles in the domestic operations of 
Sinclair, M r . Kennedy participated in projects in L ibya , 
Algeria , Venezuela, Colombia, Mexico, and Indonesia. 
Despite his heavy administrative load, M r , Kennedy man
aged to squeeze in an advanced management course at 
Harvard Business School in 1960. 

In 1964, M r . Kennedy received the Distinguished 
Achievement Medal f rom Colorado School of Mines, an 
honor accorded outstanding alumni. M r , Kennedy's long 
hst of professional and civic achievements includes: 

Director of American Red Cross, 1960-62; director of 
Texas Mid-Continent Oil and Gas Association, 1960-65; 
member of Governor's Council for Petfoleum Develop
ment, 1964; member-director of International Petoleum Ex
position, 1964; member of the Advisory Committee on 
Care and Treatment of Mentally Retarded, Oklahoma 
Public Welfare Commission, 1964; director of Arkansas 
Basin Development Association, 1964, He is a member of 
the Board of Directors of the American Petroleum Insti
tute and is a registered professional engineer in Texas. 

M r . and Mrs. Kennedy have four children, Mrs . John 
El ias of Fort Worth, Tex,; Allen Kennedy of Denton, Tex.; 
Joseph B , Kennedy HI , a University of Texas student, 
and Joanne Kennedy, who iives with her parents. 

The Kennedys wil l maintain a home in Fort Lauderdale 
and " l iv ing quarters" in Houston where he wi l l be head
quartered. 

SATURDAY EVENING P05T CALLED IT 
"THE TIFFANY OF THE STRIP" 

. . . you' l l f ind i't the most complete resorF hotel in Las Vegas 

. , , One-hundred-fifly acre vacation wonderland , , , Featuring 
the spectacular Folies Bergere in the spacious Theatre Restaurant 
, . . Entertainment's most exciting names tn the Blue Room . . . 
Epicurean adventures in ihe Gourmet Room, truly one of 
America's f ine Restaurants . . . Romance in intimate La Fontaine 
Lounge . . . The most luxurious rooms and suites in Las Vegas 
. . . Complete convention facilities and expertly trained personnel 
.-. . Sparkling swimming pool in lush tropical setting . . . Health 
Clubs . . , Tennis courts . , . 18-hole Tropicana Championship 
Golf Course. 

Amarican Home of !he Folies Bergere 
J . K , H O U S S E L S , S r „ Cha i rman of the B o a r d 

C L A S S O F '22 
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Mineral Indusiries 

"itanium Deposits 
n Northern Florida 

American Cyanamid Co. and Union-
Camp Corp. have announced plans 
lookmg forward to the formation of 
Titanium Enterprises, a jomt ven
ture which would develop a titanium 
bearmg heavy minerals deposit in-
northern Florida. 

The deposit, which is owned by-
Union Camp, extends over 5,000 acres 
and is considered one of the major 
undeveloped titanium mineral de
posits known in the United States. 

The companies have worked to
gether in conducting feasibility stud
ies during the past year. They now 
plan to proceed with confirmation 
drill ing and wi l l set up a pilot plant 
to further define the size and grade 
of ore deposits. Carpco Research and 
Engmeedng Co. Inc., of Jackson-
vile, F l a . , has been retained to per
form the preliminary work. 

Should the development work con-
fu-m the feasibility studies, the com
panies contemplate the mining and 
beneficiation of the heavy minerals 
deposit. This would be shared on a 
50-50 basis and would start producing 
by mid-1972. In addition to titanium 
ores, the operation would produce 
zircon and monazite. 

)r. Pierce Named Director 
Of Nuclear Education 

Robert E . HoUingsworth, general 
manager of the Atomic Energy Com
mission, has announced the appoint
ment of Dr . El l iot S. Pierce as direc
tor, Division of Nuclear Education 
and Trainuig. He succeeds Dr . Rus
sel S. Poor. 

Dr . Pierce has been deputy dii-ector 
of the Division since November 1967. 
F rom 1961 to 1966 he was a chemist 
and in 1966 became deputy assistant 
director in the Office of the Assistant 
Dii-ector for Chemistry Programs, 
Division of Research, 

Dr. Pierce received a B.S . degree 
in chemistry in 1943, an M.S . in or
ganic chemistry in 1948, and a Ph .D. 
in physical-organic chemistry in 1951, 
all f rom Yale University. 

He was a research chemist with 
Socony-Vacuum Oi l Company 1943-44 
and f rom 1944 to 1946 served m the 
U.S. Navy. After servmg as instruc
tor in chemistry at the University of 
Massachusetts f rom 1950 to 1951, he 
held a number of progressively more 
responsible positions between 1951 and 
1959 with American Cyanamid Com
pany iacluding research chemist, re
search gi'oup leader, college relations 
representative and Washington tech
nical representative. 

N O V E L C O R R E L A T I O N OF 

^uptk 6 ^fYjag^netic and Cjf^cu/ilutlonci i ^dieidd 

VNO years ago, March 15, 1968, an 
article written by Dr. Raymon E . 

Bisgue and graduate student George 
E . Rouse, both f rom Coiorado School 
of Mines, appeared in The Mines Mag
azine. This article described a novel 
observation concerning the earth
quake zones of our planet and postu
lated that tbey might have some rela
tionship to the metallic core 3000 ki l 
ometers below the surface. 

The following month, Apr i l , 1968, 
these two scientists traveled to the 
American Geophysical Union meeting 
in Washington, D. C , and presented 
a paper which further postulated a 
common cause for variation in the 
earth's gravitational and magnetic 
fields. Based on the observations pre
viously presented, this second paper 
suggested that bulges or bumps on the 
metallic core surface were responsi
ble for the global patterns of gravity 
and magnetic variations. 

The hypothesis, spread via the wire 
services and featured in Time, News-
loeek and numerous other magazines, 
aroused popular curiosity, a sprinkUng 
of scientific analysis f rom other quar
ters, and elaborate scorn f rom certain 
segments of the scientific community. 

Last month the Brit ish journal Na
ture, the counterpart of the U . S. pub
lished Science, featured an article by 
two scientists that have reached a 
very similar conclusion f rom inde
pendent considerations. This latter 
scientific communication e n t i t l e d 
"Novel Correlation Between Global 
Features of the Earth's Gravitational 
and Magnetic F ie lds" was summar
ized in the February 19 issue of New 
Scientists. 

Within this summary, the article 
pointed out that several months ago 
at a Royal Astronomical Society meet
ing. Dr. Raymond Hide of the Meteor
ological Office, Bracknell , presented 
the following idea, unknown to the so
ciety. He showed the interface sep
arating the Earth's molten core f rom 
its solid mantle might be corrugated 
on a vast scale. The seismologieal 
techniques which reveal the existence 
of the interface itself at a depth equiv
alent to just under half the earth's 

radius would fa i l to detect such 
"bumps" even if they were several 
kilometers high. Dr. Hide argued, ir
regularities of this magnitude would 
nevertheless perturb the f luid motions 
in the core sufficiently to explain the 
observed non-uniformities of the geo
magnetic field which results f rom 
those motions. 

Following this presentation, Dr . 
Hide and S. R. C. MaUn of the Insti
tute of Geological Sciences, Herst-
monceux Castle, have produced sup
porting evidence in their pubUcation 
of their hypothesis which appeared 
in Nature, vol. 225, p. 605. Within this 
publication these scientists took the 
mathematical and statistical approach 

to the hypothesis, stating there is a 
significant correlation between the 
Earth's gravitational field and the 
non-dipole part of the geomagnetic 
field, provided the latter is displaced 
in longitude. 

An interrelated correlation to the 
hypothesis developed at the Colorado 
School of Mines two years ago also 
showed the correlation of active 
crustal zones of the earth with planes 
tangent to the outer core. This hy
pothesis was supported on the theory 
that tbe surface pattern was a result 
of a global stress system that origi
nates at the core-mantle interface and 
results f rom differential movements 
of core and mantle material. 

YOUR 
XPIORATION PROGRAM 

/ / / Be M o r e E f f e c f i v e If You 

INTEGRATE geochemical exploration methods with geologic and geo
physical techniques; 

APPLY the results of geochemical orientation studies conducted by ex
perienced field geochemists and trace analysts In planning your 
program; 

UTILIZE trained, properly supervised field crews for geochemicai map
ping; 

SELECT competent exploration-oriented chemists to perform your trace 
analyses; 

INSURE the receipt of your geochemical data in time to follow up areas 
of interest during your field season, 

CALL OR WRITE: 

SKYLINE LABS. INC. 
Specialists in Geochemical Exploration 

Edwin V . Post, Presidenf, Geologis t Char les E . Thompson, V i c e President, Ch ie f Chemist 

E. J . Mayhew, '41, Vice-President , G e o l o g i c a l Engineer 

Roberf M c M i l l a n , '41, Secretary-Treasurer , Geo log ica l Engineer 

Wi l l i am L. Lehmbeck, '62, Staff Geologist 

12090 W. SOth PI. Wheat Ridge (Denver), Colo. 80033 
Tel. (303) 424-7718 

THE MINES M A G A Z I N E • APRIL, 1970 19 



)r. V. A. Altekar of Bombay University Greatly Respectec 
'or His Pioneering Work in Metallurgica Engineering 

jR. V. A, A L T E K A R , M.Sc. 1950 
& D.Sc. 1951, professor of Metal

lurgical Engineering at the U D C T 
(University Department of Chemical 
Technology), B o m b a y Umversity, 
who has been appointed director of 
the National Metallurgical Labora
tory, Jamshedpur, has done pioneer
ing work m the field of metallurgical 
engineering. His research work has 
helped in utilization of the lead-zinc 
ores of Zawar and the setting up of 
the Electro T h e r m a l Zinc-Dust 
Smelter Plant. He has developed 
two processes for chemical upgrad
ing of minerals. 

Dr . Altekar was a student of metal-
urgy in the Banaras Hindu University, 
He took his B.Sc. in 1946 and got a 
scholarship f rom the B . H . U . to carry 
out research work on the utilization 
of the lead-zinc ores of Zawar. This 
work was well received and he was 
awarded a Colorado School of Mines 
scholarship for post-graduate work. 
Working under Prof. C, B . Carpenter 
and Prof. A . P . Wichmann, he ob
tained his Master's and Doctor's de
grees in Metallurgical Engineering. 
He was also assigned many industrial 
problems. He worked for some time 
with the U.S. Bureau of Mines and 
also with a private copper mining 
and mill ing company in Arizona. 

On return f rom the States, he re-
jomed his alma mater and worked on 
many mineral probiems. In 1957, he 
left Banaras Hindu University and 
joined Bombay University where a 
Chair was specially created in recog
nition of his outstanding work in the 
f ie ld of mineral processing and chem
ica l metallurgy. In 1968 in recognition 
of his contributions in the' f ield of in
dustrial research and education, the 
Ministry of Mines and Metals of the 
Government of India named him 
"Metallurgist of the Y e a r . " The 
award carried a prize of Rs.3,000. 
His paper on "Selective Chlorination 
of Ilmenite in Fluidised Bed Re
actors" got him the Kaman i Gold 
Medal for being the most meritorious 
paper pubhshed by the Institute of 
Metals. 

His work in chemical technology 
became well known, and many in

dustrial f i rms sought his cooperation 
to solve technical problems and in in
venting new plants which could save 
valuable foreign exchange. A man
ganese dioxide plant designed by h im 
for a Mysore mine was the only piant 
working profitably during the reces
sion of the late 1950's, when other 
mines had closed down. The setting 
up of the Electro-Thermal Zinc-Dust 
Smelter was a unique achievement of 
university-industry collaboration. Fol 
lowing the Indo-Pakistan war in 1965, 
a difficult situation was created in the 
metal industi-y due to restriction on 
imports of non-ferrous metals. For 
the hydro-sulphate industry using sev
eral thousand tons of zinc-dust every 
year, it was a "c r i s i s " for survival. 
The industries approached the Bom
bay University Department of Chem
ica l Technology and Dr . Altekar de
signed a plant which was a complete 
indigenous plant for reconversion of 
waste zinc hydroxide back into very 
fine metallic zinc dust. He got a 
patent for this plant in 1966. His in
vention saved foreign exchange to the 
extent of Rs.i .5 crores. 

Dr . Altekar's services were availed 
of by the Government of Maharashti-a. 
He submitted papers to the Govern
ment on the exploitation and utiliza
tion of the ilmenite m Ratnagir i and 
the bauxite in Maharashtra and Gu
jarat. 

He was one of the pioneers m 
building up the Indian Institute of 
Metals in Bombay. He was its chair
man from 1964 to 1966. He is the vice-
president of the Society for Electro-
Chemical Science and Technology. He 
is also a member of the Indian Insti
tute of Foundrymen. 

Dr . Altekar's main hobby is pho
tography. His other interest is gar
dening, and he has raised a beautiful 
terrace garden at his place in the 
campus of the U D C T at Matunga, 
Bombay. In his college days he was 
a good tennis player and cricketer. 

Dr, Altekar, who was born at 
Satara in 1925, is married and has 
two daughters and a son. His wife, 
Mrs . NaMni Altekar, is an Arts grad-
ua te .~V.V. {From T H E H I N D U dated 
Aug. 25, 1969, Page 6) 

U.S.G.S. Geologic References 
Do you stiii look for USGS geologic references by place names? 

Tlie quick, accurate way is by latitude and longitude. Our Geologic 
Index is an easy-to-use reference finder kept current by Montiily 
Supplements, $15.00 per year. Quarterly, $9.00, or Yearly, $3.00. 

See Mines Magazine "Book Reviev^" August, 1969 or write us 
for particulars. Each book sold is delivered to you completely up-to-
date with supplements. Price $25.00. Used extensively in U.S. and 
Canada. 

G E O L O G I C A L P U B L I S H I N G C O M P A N Y 
p. O. Box 2041 Denver. Colorado 80201 

C. Newton Page, '42 
Consuliing Geophysicist 

Box 5572, Midland, Tex. 

Telephone MUtual 4-6862 

G . H. Bryant. '53 

Mineral Indusfry Consultant 

700 Denver Club Building 
Denver, Coloardo 80202 

303—255-8010 

Heinrichs 
Geoexploration 

Company 

WALTER E. H E I N R I C H S , JR., '40 

P A U L A . H E A D "51, Geophysicist 

Geology, Geophysics, Geochemistry, 
Aer ia l , Marine, Surface, Underground, 
Engineering, Research, Manufacturing 

and Sales. 

Cab le : Geoex, Tucson, A r l i o n a 85703 

Ph: 602/623-0578 

Foreign Of f i ces : Sydney & Vancouver 

Cecil R. Walbridge, '29 

Owner 

W A L B R I D G E C O M P A N Y 

803 Patterson Building 

Denver, C o l o . 80202—255-3824 

Manufacturer's Representative 

A i r and Gas Compressors 

Process and Chemical Pumps 

A i r Vibrators and Feeders 

Ben F. Rummerfield, '40 
Norman S. Morrisey, '42 

G E O D A T A C O R P O R A T I O N 

Coordinated g e o l o g i e s l-geophysical 
studies, trade or exchange of geophysi
cal f i e ld data, seismic record library 
with over 600,000 profiles. 

Thompson Building 
Tulsa, Oklahoma 

LU 4-3366, Area Code 918 

"Exploration data at a fract ion of the 
cost of an original survey" 

L O C K W O O D . KESSLER & 
BARTLETT, INC. 

Airborne Geophysics Division 

William Crowe Kellogg, '43 

1250 East Green Street 

Pasadena, California 91101 

Phone (213) 681-3536 
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Micro Wafe r Defector (363) 
Micro Water Detector (Retawmatic 

Corp., 509 Sth Ave. , New York, N . Y . 
10017) is designed to detect water on 
surface of the walls, ceilings, stand-
pipes and areas where space is l im
ited and access difficult. Micro Wa
ter Detector, which measures 1% 
inches in diameter by % inch and 
weighs only one ounce, contains an 
expandable cartridge, is placed in 
contact with the surface being sur
veyed. When water contacts the cart
ridge, it swells up, pressing against 
an internal waterproof switch which 
starts alarm. Circle 363 on Reader 
Service card. 

Alpine Miner (360) 
It was in Colorado over 20 years ago 

that the first successful crawler-
mounted continuous miner was in
vented and that action is credited di
rectly with the revival of the coal 
industry in the U . S. "The A L P I N E 
M I N E R may soon start an equivalent 
revolution in uranium mining," says 
Dr. George Schenck, a Colorado School 
of Mines graduate. A test installation 
of this high-speed excavator is now 
being made in a western mine under 
the direction of another Colorado 
Mines graduate. Jack Robison, who is 
vice-president of the world's largest 
uranium mining company. The A L 
P I N E M I N E R offers companies min
ing soft rock an opportunity to lower 
costs by mining continuously rather 
than remaining with the present cycli
cal method in which every major 
function — such as drilling, blasting 
and loading—is done separately, 

The A L P I N E M I N E R is crawler-
motmted and has a turret and boom 
arrangement that gives the machine 
an appearance of an army tank. The 
cutter-head, which rips the rock f rom 
the face, is mounted at the front of 
the boom and perpendicular to it. The 
turret provides vertical and horizontal 
motion so that the machine's operator 
may range the cutter-head across the 
face in whatever pattern is most effi
cient. For this, the operator has only 
to master movement of a single, fom'-
way, hydraulic control level plus posi
tions of six main electrical switches. 

Fi rs t introduced into the American 
market in the summer of 1969, the 
A L P I N E M I N E R has proven itself a 
fast-paced underground excavator. It 
is now being used in mines and tun
nels in ten courLtries. Circle 360 on 
Reader Service card. 
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Actiotiator Motor (351) 
New Aetionator Motor f rom Honey

well has gear ti'ain, terminals, poten
tiometers, switches and operating 
cams h o u s e d inside streamlined 
N E M A weatherproof case. Avaialble 
in both two-position and proportion
ing (modulating) versions, the motor 
features crankarm strokes adjustable 
f rom 10 to 150 or 350 degi'ees, a pow
erful disc brake that stops the gear 
train the instant power is cut, and 
stroke times f rom 7¥i to 120 seconds. 
Cu-cle 351 on Reader Service Card. 

Epoxy Pump Lining (350) 
A new chemical and abrasion re

sistant lining for centrifugal pumps 
that greatiy extends their service life 
between reiining or housing replace
ment has been developed by Con/ 
Chem, Inc., 343 W. 130th St., Los 
Angeles, Calif. 90061. The product, 
Cono/Plast Pump, is an epoxy and 
granite system that is easily applied 
to clean metal surfaces. It offers enor
mous mechanical resistance to the 
abrading a t t a c k of high-velocity 
sludes and slurries and is chemi
cally resistant to mineral acids, foods 
acids, oils and fats, and is unaffected 
by caustic cleaners. Circle 350 on 
Reader Service Card. 

Gyroscopic instrument (355) 
Sperry-Sim Well Surveying Co., 

Houston-based f i r m specializing in di
rectional surveying instruments and 
services, now offers a 1%" gyroscopic 
instrument which records accurate 
hole inchnation and direction as well 
as orientation of the deflecting tool on 
a single record disc. Unaffected by 
magnetic environments, it records ac
curately in straight or inclined holes, 
is fast and reliable, and provides im
mediate information on recovery of 
the instrument f rom the borehole. 
Circle 355 on Reader Service Card. 

Two New Rockbits (359) 
Two new Vare l rockbits engineered 

for use in the mining, construction, 
waterweU and petroleum industries 
are announced by Vare l Manufactur
ing Co., 9230 Denton Dr. , Dallas, Tex. 
The Vare l V3E, availabie in all tooth-
type formations, is designed for use 
in reverse circulation driUing and 
continuous coring. The Vare l V4 is de
signed for both regular f luid and air 
blast use in drill ing small diameter 
holes for soil sampiing, core drill ing 
and cleaning cement f rom the inside 
of tubing, Circle 359 on Reader Serv
ice card. 

Hose Assembly Equipment (358) 
Demonstrations of its Kwikr imp 

hose assembly equipment to make 
permanent hydraulic hose assemblies 
in minutes wi l l be featured by Im
perial-Eastman at its booth. No. 1456, 
at the 1970 American Mining Congress 
Coal Show, May 11-14, at Cleveland. 
Also featured wi l l be a complete line 
of pressure hose, Circle 358 on Reader 
Service Card, 

Soil Testing Device (357) 
A recent development of high pres

sure t r iaxial equipment which enables 
engineers to predict the performance 
of various soil strata is the Back 
Pressure Tr iaxia l Apparatus pro
duced by Soiltest, Inc., 2203 Lee St., 
Evanston, 111. 60202. The electro
mechanical - hydraulic apparatus is 
capable of developmg pressures in the 
sample up to 400 pounds per square 
inch. Circle 357 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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Ym money 
a n d 
y o u r life. 

You're living dangerously, and you 
love it. 

You fought the professor all semes
ter, and got an A in spite of it. 

The girl you've been eyeing likes 
your style. 

It's spring. That's dangerous. 
But the one place where you 

shouldn't have to Hve quite on the edge 
is on the road. Now you don't, thanks 
to new safety features in cars . . . and the 
remarkable radial tire. 

Radiais are a marvelous invention 
in rubber and rayon cord. They last 
twice as long as regular tires, and' even 
give you better gas mileage. On wet, slip
pery pavements, they grip like fly paper. 

A point of interest—The Dynacor"^ 
rayon cord in radial tires is made by FJVIC 
Corporation, the same company that 
makes rayon for the "throwaway bikini" 
your date is working up courage to wear. 

This same company that builds egg 
handling systems also builds iire engines. 

Each day you see F M C products 
around and you've never known it, 

F M C also makes petrochemicals, 
pumps, freeze dry equipment, practically 
anything dealing with food growing 
machinery and industrial chemicals, and 
more. We are one of the country's top 60 
corporations. 

F M C is a creative company that's 
making an impact on the American way 
of hfe. Perhaps you'd like to help. For 
more information, write for our descrip
tive brochure, "Careers with FMC." F M C 
Corporation, Box 760, San Jose, Califor
nia 95106. We are an equal opportunity 
employer. 

F M C C O R P O R A T I O N 

P u t t i n g ideas to w o r k i n M a c h i n e r y , 
C h e m i c a l s , D e f e n s e , F i b e r s & F i l m s 
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KOEHRING lOfiK HOE (509) 
A new four-color, eight-page bulletin is avail

able describing the big yardage capacities of the 
1066 hydraulic hoe manufactured by Koehring 
Division, Milwaukee. Wis, 53201. Included are de
scriptions of capacities and special features of 
the 21/2 cu. yd. 1066 which make it especially 
applicable for jobs such as large scale excava
tion, building demolition, precision stripping, big 
trenching applications and even dragline type 
operations. Action photographs provide actual 
on-to-job examples. Circle 509 on Reader Service 
Card. 

HORIZONTAL DRILLING MACHINE (510) 
The Aardvark Manufacturing Division of Soi! 

Sampling Service, Inc., 5815 N, Meridian. Puy-
ailup. Wash. 98371, announces a new crawler 
mounted, all hydraulic horizontal drilling ma
chine. This machine is especially adapted to the 
drilling methods and techniques developed and 
patented by Soil Sampling Service, Inc., for the 
installation of horizontal drains in caving, water 
bearing formations. This unit has also been used 
for conventional rotary drilling; grouting; in
stallation of earth anchors; soil sampling; place
ment of explosive charges; insallation of instru
mentation and measuring devices; and various 
other .fub-surface exploratory procedures. The 
unit is available for sale or fixed term lease, 
Driiling on a contractural basis is negotiable 
witti the manufacturer. A descriptive brochure is 
available on request. Circle 510 on Reader Service 
Card. 

DELAY CONNECTORS (511) 
A new line of color-coded, millisecond delay 

connectors for extremely accurate, non-electric 
delay blasting is announced by Austin Power 
Co., 55 Public Sauare, Cleveland, Ohio 44113. 
Known as Austin Delay Connectors, they are of
fered in five different delay periods of 9, 17. 25. 
35 and 45 milliseconds. Delay time is marked on 
each connector and indicated by color-coded fuse 
tails that can fae instantly identified on the 
job. MS-9, for example, is furnished with striped 
orange fuse tails; MS-17 has striped yeUow fuse 
tails, etc. Delay firing with Austin Connectors 
permits initiating holes in an orderly sequence 
that reduces resistance and provides better frag
mentation. Other advantages include less ground 
vibration; greater control of throw, reduction of 
backbrealc and toe problems; elimination of 
complex wiring circuits. Because connectors are 
offered in five delay periods, they save the time 
and expense of tying two delays together to 
achieve longer periods. Circle SIX on Reader 
Service Card. 

Send Us Your Bulletins 
Send your publications to The MINES Maga
zine, 2177 W. 7th Ave., Denver. Colo. 80204, 
for review in these columns. 
To all MINES readers these pubiications are 
F R E E , and may be ordered by giving index 
number. 
On requesting publications from manufactur
ers, please mention tbe MINES Mt^azine. 

MAINTENANCE MANUAL (514) 
Ranco Industrial Products Corp. 13311-NR Union 

Ave., Cleveland, Oiiio 44120, announces publica
tion of their NEW 1970 Maintenance Manuai. It 
is an entirely new publication which contains 48 
pages of cost-saving maintenance procedures, 
products and ideas. The Manuai features a new 
Major Product Seciion which helps solve the 
majority of common plant maintenance problems. 
Hightighted in the Major Products Section is 
Magic Floor, for patching holes in traffic aisles; 
Bolt Anchor Sulfaset. for anchoring and grouting 
machinery; and, a cost-saving Roof Spray Pro
cess, for renewing old roofs. Flooring products, 
roofing products and general maintenance prod
ucts are .separated into individual categories to 
aid plant maintenance personnel in tiieir selec
tion of materials for solving problems in their 
plant. Circle 514 ou Reader Service Cai-d. 

HAND-HELD ROCK DRILLS (515) 
A set of three 2-page bulletins on hand-held 

rock driils is available from Joy Manufacturing 
Co.. OUver Bldg., Pittsburgli, Pa. 15222. In
cluded are: (1) The L-37, a 35-lb. class machine, 
which drills up to 8 ft. (2) The L-47, a 45-ib. 
class machine, whicii drills to 10-16 ft.; (3> The 
LB-57, a 55-lb. class machine, which drills to 
lS-20 ft. Each bulletin includes a full description 
and photographs as well as specifications in both 
English and metric units. In addition, a table for 
each drill indicates the number of drUls of tbat 
type that can be operated by various size com
pressors. Circle S15 on Reader Service Card. 

TER&ITOL-SURFACTANT <5IS) 
TERGITOL surfactants are the exclusive sub

ject of a new Bulletin -̂42857 now available from 
Union Carbide Corp., 270 Park Ave., New York, 
N.Y. 10017. The 21-page brochure details how 
these surfactants are used wherever there is a 
need for incrasing the surface activity of liquids 
and shows their vaiue where process conditions 
demand the greatest efficiency from water. These 
conditions include wetting action, penetration, 
emul si fi cation, dispersion, and detergency. Circle 
516 on Reader Service Card. 

HYDRAULIC-TYPE CEMENT (518) 
Rockite is the name of a new power-Uke com

pound lhal mixes with water to a pouring or pli
able consistency for the quick and permanent re
pair of cracks, holes, or breaks in concrete. It 
anchors bolts and similar items in concrete with 
more than twice the holding power than those 
items attain when anchored in fully cured or con
ventional concrete alone. Bolts, rods, posts, col
umns, awnings, canopies, partitions, signs, 
screws, pulleys, door checks, racks, hooks, wash 
bowls, toilets, lathes, cutting sliears, puncii 
presses, mliUng machines, drilling machines, 
clothes washers, motors, appliances, seats, rail
ings, door stops, conveyors, and similar things 
may be secured permanently with ROCKITE. 
Stairs, walls, ceilings, landings, floors, and sim
ilar places may be patched in minutes where 
cracks or holes occur. (Hartline Products Co., 
Inc., 21g6 Noble Rd.. Cleveland, Ohio 44112.) 
Circle 518 on Reader Sei-vice Card. 

COORDINATED HOIST SYSTEMS (519) 
A six-page brochure by Card Corporation cov

ers coordinated hoist systems with unattended 
shaft hoists. Bulletin M-19I2 covers applications 
of hydrostatic hoists with automatic or remote 
control, three independent brake systems and a 
full comp'ement of safety devices. Aiso dis
cussed are conversions of existing hoists and 
the related equipment for a complete systems ap
proach to muck removal, ore hoisting, man 
hoisting and similar transport and handling prob
lems in mining and tunneling. (Card Corp., P.O. 
Box 117, Denver, Colo. S0201) Circle 519 on Keader 
Service Card. 

HOSE ADAPTERS (519) 
A catalog on Hose Adapters for use in con

necting standard hose assemblies to a variety of 
pipe, tube, swivel, port or other hose connec
tions has just iieen published by Flodar Corp., 
16911 St. Clair Ave., Cleveland. Ohio 44110. The 
catalog gives specifications and dimensions on 
53 different configurations, including many ac
cessories, which permit the adaptation of hose 
assemblies to every imaginable fluid handling 
appiication. Circle 519 on Header Service Card. 

WIRE ROPE BLOCKS (530) 
Tiie Johnson Blocks Division of Don R. Hinder-

liter, Inc., Box 4<i99R, Tulsa. Okla. 74104, has 
published a complete new SS-page catalog of 
wire rope blocks and accessories. The new D R H / 
JOHNSON CATALOG '70 includes prices and 
data on expanded lines of crane blocks, swivels, 
overhaul balls, construction blocks, snatcii blocks, 
wire rope sheaves, and wedge sockets, and a 10-
page reference section packed with information. 
A comprehensive and untque 10-page Reference 
Section covers field problems and applications 
frequently encountered with wire rope blocks and 
accessories. Tables, charts, and problem ex
amples offer solutions to such questions as liow 
much a block or hall should weigh, choosing the 
diameter of a block, strength of various parts of 
wire rope, how to figure line parts and lifting 
capacities, safety factors on blocks and hooks, 
reference notes on sheaves, and many otiier sub
jects. Circ'.e 520 on Reader Sei-vice Card. 

WABCO WHEEL LOADERS <512) 
Profusely illustrated with color photos and 

sketches. Wheel Loaders from WABCO is a 10-
page catalog (D-b-PLlll) issued by the Construc
tion Equipment Division of Westinghouse Air 
Brake Co. (WABCO), 2301 N.E. Adams St.. 
Peoria, 111. 61601. It shows the digging, load and 
carry, dump at ground level and hoist, reach 
and rol-out features of the equipment, how ex
clusive hvo-axle oscillation and equal traction 
to all four wheels makes rough terrain a "no 
problem" situation, and how high visibility, more 
safety and comfort help increase operator out
put. The brochure presents a page of information 
on low-profile WABCO front-end wheel loader 
models for underground tunneling projects, for 
mining and wherever height is restricted. Circ'.e 
512 on Reader Sei-vice Card, 

ENGINEERING SEISMOGRAPH (513) 
A non-destructive test Instrument, the Auto

matic Engineering Seismograph, provides quick 
information on seismic velocities of subsurface 
soils and rock for depth determinations for 
ground water studies, rock profOing, rippability 
of rock and for location of sand, gravel and rock 
deposits. A direct seismic time display allows 
the operator to determine the characteristics of 
subsurface materials from their seismic veloci
ties. The Automatic Engineering Seismograph is 
a useful test instrument for contractors, engi
neering firms, drilling and mining companies, and 
govermnental agencies interested in obtaining 
suhsufacing infoi-mation. Soiitest, Inc., 2205 Lee 
St., Evanston. Illinois 60202. Civelc 513 on Reader 
Service Card. 

TRANSPORT EQUIPMENT (517) 
Clues on obtaining more profitable in-p!ant 

transporting operations are pointed out in a new, 
colorful, fully illustrated bulletin from Black 
Diamond/Enterprises, Euclid Ave., Bristol, Va. 
24201. The six-page brochure gives detailed in
formation about the company's broad iine of 
versatile industrial transport equipment includ
ing mobile hoppers, autoc'ave cars, mine cars, 
mobile racks, textile racks, special transport 
vehicles, In-plant trailers and kiln cars. In addi
tion to this standard equipment the literature 
points out the company's capabilities in produc
ing special transport units for handling heavy, 
light, long, short, wet. dry. hot, cold, granular or 
solid materials. Circle 517 on Reader Service 
Card. 

SECTIONAL V A L V E DATA (521) 
Complete specifications on 12 models of its 

standard hydraulic multi-plunger monoblock 
valves and its sectional valves are contained in 
a new 12 page brochure published by HUSCO 
Division of Koehring, Waukesha, Wise. 53180. 
Standard Hydraulic Control Products details the 
features of the trademarked Little Kernel control 
valve. The control valves have a high-tensile, one-
piece body of nickel-chrome cast Iron. Each con
tains a circuit check valve and power-saving 
relief valve. Chrome-plated plungers, precision 
ground and balanced, are individually fitted to 
each valve. Special metering grooves machined 
into each plunger ailow precise and exact 
throttling control. Circle 521 on Reader Service 
Card. 

W A N T 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 

stamp needed! 
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Ogilhy 

Coforado Firms Organize 
For Mining Exploration 

A new company, Minerals Explora
tion and Development, Ltd . , has been 
formed to explore industrial mineral 
deposits i n the Rocky Mountain re
gion. The f i r m is a partnership in
volving D F C Ceramics, Inc., of-Canon 
City, Colo., and Northwestern Engi
neering Co. of Rapid City, S. D., and 
Denver, Colo. According to D F C Pres
ident G. W. Jensen, operating man
agement for the new f i r m wi l l be 
provided by D F C with Howard G. 
Fleshman as manager. Fleshman is 
vice president and general manager 
of D F C Ceramics. Both f i rms wi l l 
operate f rom the D E C offices in 
Canon. City. 

Also announced is the appointment 
of Dr . Robert R. OgUby as chief geol
ogist for the new company. Dr. OgUby 
wUl direct a survey of the current 
state of mineral development in Coio
rado and adjacent states, market po
tentials, and acquisitions of suitable 
minerals. He comes to Minerals Ex
ploration and Development f rom Gen
eral Refractories Co., where he was 
corporate geologist. He received his 
B.S. degree in geology f rom Ohio 
State University in 1963 and a Ph.D. 
in mineralogy in 1967. Dr, Ogilby is 
a member of the Mineralogical So
ciety of America , the Mineralogical 
Association of Canada, The Clay Min
erals Society, A I M M E , and Sigma 
Gamma Epsilon honorary fraternity. 

Fleshman points out that the indus
trial minerals development of the 
Rocky Mountain states has lagged far 
behind the mining of such metals as 
silver, molybdenum, vanadium, titan
ium and uranium. Industrial minerals 
are distinguishable generally by a 
lesser degree of processing required 
to achieve commercial utility. They 
range f rom sulfur, gypsum and talc to 
oxides of zirconium, beryllium and 
many other metals used industrially. 
Minerals Exploration and Develop
ment, Ltd . plans eventually to engage 
in the mining and marketing of min
eral products where suitable custom
ers can be developed. Mail ing address 
for the company is P . 0. Box 110, 
Canon City, Colo. 81212, Telephone: 
(303) 275-3349, 

Kofser trading C o . Sudsidiary 
Kaiser Trading Co. has formed a 

wholly owned subsidiary in Japan to 
strengthen its ability to trade in the 
rapidly growing F a r Eastern market. 
The new subsidiary, Kaiser Shoji 
K . K . , is engaged in a broad range of 
commodity trading, including ores, 
metals, minerals and chemicals. In 
addition. Kaiser Shoji wiU represent 
other corporations in their sales to 
Japan and the F a r East, 

4 /coa Devises Advanced System 
Ot Air Pollution Control 

Alcoa has disclosed it is offering for 
license to the industry what appears 
to be the most advanced air pollution 
control system thus far devised for 
assuring a cleaner atmosphere in and 
near aluminum smelting plants. 

The pace-setting deveiopment by 
Aluminum Company of America re
moves fumes and particles collected 
during the production of pr imary alu
minum, so that virtually none escapes 
into the atmosphere. Many presently 
available fume control methods are 
far less efficient and do not possess 
the Alcoa system's ability to remove 
nearly 100 percent of the captured ef
fluents f rom electrolytic cells i n which 
aluminum is refined f rom its ore. 

U. S. steel May Help Solve 
Need for New Housing Units 

United States Steel is one of the 
companies now being considered by 
the Housing and Urban Development 
Department to develop new approach
es to help solve the nation's need for 
26 million new and rehabilitated hous
ing units in the next ten years. 

"We stand ready to perform im
mediately should we be awarded a 
contract," was the enthusiastic state
ment today by Edwin H . Gott, chair
man of the Board, 

M r . Gott noted that HUD's secretary 
George Romney has referred to 
Breakthrough as, not a program to 
see how cheaply we can build a house, 
but a way to break through to total 
new systems of housing construction 
and marketing. 

One of the two industrialized hous
ing systems proposed by the Corpora
tion is the USS Living Module, a man
ufactured steel-framd modular sys
tem adaptable for all types of housing 
—single-family d e t a c h e d and at
tached; multi-family low-rise and me-
dium-i-ise apartments. The factory 
produced and finished units are twelve 
feet wide and various lengths ar
ranged to achieve a wide variation of 
plans and exterior treatments. 

The other method, the USS Living 
Components, employs the panelized 
system presently manufactured by the 
U . S. Steel Homes Division. This sys
tem features steel-framed component 
panels and f u l l wal l section which are 
pre-assembled in a factory. 

Texaco Leases Oil Property 
Texaco, Inc., has leased 13,801 acres 

of property owned by Utah Shale Land 
Corp. in Uintah County, Utah, for oil 
exploration purposes. Utah owns in 
fee a total of 19,200 acres of land in 
the Uinta Basin. The remaining 5,399 
acres not covered by the Texaco lease 
continue to be held by the company. 

Foote Mineral Co. Earnings Up 
16 Per Cent Over Previous Year 

Foote Mineral Co. reports net sales 
for the year 1969 of $94,292,192, a 16 
per cent increase f rom the $80,882,227 
reported for the previous year. 

The increase in net earnings in the 
fourth quarter occurred principally in 
the metallurgical products division of 
the Company and resulted f rom im
proved operating costs combined with 
f i rmer prices in many product lines. 

American Brattice Introduces 
Rigid Ventilation Ducting 

American Brattice Cloth Corp., War
saw, Ind., leading manufacturer of 
mine ventilation equipment, wi l l in
troduce a dramatic new development 
in r igid ventilation ducting at the Coai 
Show, Cleveland, Ohio, May 11-14, 
1970, at Booth 314. 

Known as PermaVentcr'^), the pipe 
is manufactured of rugged, self-sup-
poi'ting A B S plastic that is f lame re
tardant. Pipe sections are identical 
12-foot long half sections that quickly 
and easily snap together without tools 
to form a 24-inch diameter pipe. 
Joints are staggered to add strength 
and eliminate the need for special 
couplings. A hand saw is al l that is 
needed to cut shorter lengths. 

Rock DriU Development Center 
Is Started by Ingersoll-Rand 

With the turn of a start lever, a 
Crawlair dr i l l formally broke ground 
March 2 for a $2ya-mitlion IngersoU-
Rand Co. rock driU development and 
test center, believed to be the most 
advanced such facil i ty in the con
struction and mining industry. 

The new center, to have an area of 
more than 20,000 square feet, w i l l be 
situated in an abandoned stone quarry 
on a 293-acre tract f ive miles noi-tli 
of Easton in Northampton County, P a . 
The quarry, which contains rock 
floors and escarpments of uniform, 
high-sihca content, provides IngersoU-
Rand with ideal conditions for testing 
new and improved construction and 
mining equipment. 

I-R Rock DriU Division officials es
timate that, with the new center, the 
division wi l l be able to increase its 
rate of product development. Faster 
deliveries of production orders also 
are expected to result f rom the expan
sion, which wi l l separate aU produc
tion and test faciUties of the division. 
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Jan. 20, 1970 
Dear BiU and WendeU: 

Enclosed find my 1969 and 1970 dues. 
Sorry about that. Hope you both are 
well and your families also. 

For the past year I have been work
ing in operations research in our com
puter division, and it's just Uke being 
back in school again. The oi l business 
is now going great guns in technical 
apphcations for computer studies in 
many basic fields. Linear program
ming, simulation, etc. Are the seniors 
getting any computer background? 
They wiU need it—that's for sure! 

Best regards, 
Louis L . Scher, P . E . 1956 

(Editor's Note: Lou is so enthralled 
with the computer that he wrote his 
letter on the hack of a punch card.) 

December 12, 1969 
Dear Col. Fer t ig: 

I have been remiss about keeping 
up with the alumni activities due' to 
the natiu'e and location of my work. 
I am at Platinum, Alaska f rom about 
AprU 1 to Nov. 15 each year and in 
Seattle, Wash, much of the remain
ing time. I stiU use my old address 
as my permanent address to avoid 
confusion of trying to change my ad
dress each time I move. Perhaps it 
wouid be better if you changed my 
mailing address for The Mines Mag
azine to Platinum, Alaska 99651. 

Y o u asked where Usk, Wash, is lo
cated. Usk is a smaU Post Office 
about 50 mUes North of Spokane near 
the Idaho-Washington border. You 
may wonder where Platinum, Alaska 
is located. Platinum is about 450 
miles West of Anchorage on the Ber
ing Sea coast. 

Enclosed is a check for my 1970 
dues. 

Sincerely, 
Joseph F . Fisher, E . M . 1961 

Dec. 14, 1969 
Dear WendeU: 

Frances and I have just returned 
fi-om a six weeks' trip around the 
world, combining business and pleas
ure. We spent most of our time in In
donesia but did get in some visits in 
Honolulu, Tokyo, Hong Kong, Singa
pore, Bangkok and Copenhagen (via 
Tashkent U.S.S.R.) . Together we vis
ited many of the Central Java cities 
while making our headquarters at the 
Hotel Indonesia, Djakarta and, of 
course, managed to squeeze in five 
days on Ba l i . In the course of business 
I spent a week in the Molucca Is
lands (south of Halmahera) so got a 
bit closer to your old stomping 
grounds. Your name and exploits are 
weU known to a number of the F iU-
pinos Uving in the area. 

The only miner that I managed to 
contact during the trip was a class
mate, Dick Bradley, who is manager 
for the Cities Services Combine work
ing out of Djakarta. 

As I feel fine after the long trip and 
find among the many biUs awaiting 
my attention the Annual dues notice, 
I wiU take you up on the 50-50 chance 
of a Li fe Membership. 

Enclosed is my payment. Best of 
luck in the New Year. 

Sincerely, 
George W. Wunder, E , M . '36 

468 North Main 
Buffalo, Wyo. 82834 

Feb. 18, 1970 
Dear Wendell: 

The Wyoming division of Reynolds 
Mining Corporation is doing extensive 
improvement work on its properties 
on Lake DeSmet and Piney Creek 
located about 13 miles north of Buf
falo, Wyoming. The project includes 
diversion works on Piney Creek, a 
concrete-lined tunnel and construction 
of a new dam at the north end of 
Lake DeSmet. 

The Reynolds Mining Corporation is 
engaged primari ly in exploration and 
testing of extensive coal deposits at 
Lake DeSmet and in developing the 
water resources which Reynolds has 
acquired. 

The diversion dam is being built of 
concrete at Piney, 101 feet wide and 

i 1 

• I 

24 feet high. This w i l l divert the wa
ter through a conduit to a 200-foot 
deep diameter shaft. A n 8,390-foot 
tunnel wi l l run the water f rom the 
shaft through the tunnel and up an
other 16-foot shaft to an enlarged 
Lake DeSmet. The outlet area for the 
water at the lake calls for the con
struction of a 40-foot high dam to be 
located north of the present dam. The 
10-foot diameter tunnel is being bored 
by a tunneling machine and a laser 
beam is being used to keep the timnel 
in Une. 

The tunnel wiU be concrete and wiU 
have ventUating holes every 300 feet. 
The tunnel is over 300 feet in at the 
present time. AU this work is in coal, 
the seam being 175 feet thick at this 
location. The coal is classed as sub
bituminous " C . " 

(Above is a thumbnail sketch of the 
project on which I am the Mining En
gineer and Safety Engineer for the 
Eagle-Western Construction C o m -
pany.) 

This wiU probably give you an idea 
of what I am doing. 

Best regards, 
Arthur E . Falvey, E . M . '34 

"What is harder than a diamond?" 
"Paying for i t . " 

Those who complain about the way 
the ball bounces are often the ones 
who dropped it. 

DFC Crucibles 
The Standard in 

DFC Ceramics continues to manufacture the 

high quality metallurgical clay goods that have 

long been manufactured by The Denver Fire 

Clay Co. They are the same " D F C " products, 

but under a new name, and at a new iocation. 

There have been no changes to the ciay bodies or in 

specifications as demanded by our clients for over 

ninety years. DFC Corporation (in Denver) still handles furnaces, replacement 

parts, crushers, etc., but ive make your anneaiing cups, bone ash, crucibies, 

cupels, roasting dishes and scorifiers. For information, you can reach us a t . . . 

P.O. Box 110 ' Canon Cily. Colorado 81212 D F C jlj CGrSHTliCS, IflC. 
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1932 
Henry T. Putz, E . M . 1932, writes 

that he retired f rom the Tennessee 
VaUey Authority with whom he had 
been a mining engineer for the past 
several years. Henry wi l l iive in 
Ocala at 241 N . W. Tuscawilla Ave., 
Ocala, F l a . 32670. 

1948 
Philip R. Hammond, E . M . 1948, has 

joined American Leisure Lands Co. 
as vice president effective Nov. 16, 
1969, M r , Hammond's new address is 
100 California St., San Francisco, 
Calif . 94111. 

1949 
Virgle L. Easterwood, Geol.E. 1949, 

formerly with Geopho Services, Inc., 
is an environmental engineer. Water 
Supply Service, Environmental Health 
Branch, Georgia Department of Pub
Uc Health, Room 303, State Health 
Bldg. , 47 Trinity Ave. S.W., Atlanta, 
Ga. 30334. 

1952 
Adolph V. Mltterer, E . M . 1952, was 

in Denver for the A I M E Convention 
in February. He said that he had been 
named manager of Mining and MUl
ing, Mining Department, Contmental 
OU Co. , with offices at 1755 Glenarm 
P L , Denver, Colo. Adolph wiU move 
his family here within tiie near future 
but at the time of our conversation, 
he was still lookmg for a house in the 
Denver area. 

1961 
George R. Downs Jr., Geol.E. 1961, 

formerly with Vitro Laboratories, is 
a principal officer in Center for En
vironmental Analysis, Inc., 4520 Nep-
time Dr . , Alexandria, V a . C E A wiU 
concentrate efforts in pollution control 
and marine science studies. 

The foUowing item, m the Reno, 
Nev. Gazette, concerns a Mines alum
nus, Victor Alan Perry, E . M . 1961; 
" A change in careers is the aim of 
Victor A . Perry of Yerington. He 
graduated f rom the Colorado School 
of Mines in 1961. Now he's a candi
date for a position on the University 
of Denver L a w Journal as a junior 
at the college. Membership on the 
law joumal editorial staff is one of 
the highest honors a law student can 
obtain, say U . of D. spokesmen. Can
didates are selected on academic 
merit and submission of an accept
able paper to the law journal staff. 
Perry 's paper dealt with appropria
tion of water in Colorado," 

1964 
Harry Fatum, E . M . 1964, is in 

charge of Wabush Mines' Computer 
Services consisting of the foUowing 
three sections: System and Program
ming, Computer Operations, and Con
trol Systems. His address is c/o Wa
bush Mines, Box 878, Sept Isles, Que
bec, Canada. 

John R. Feeley, Met .E . 1964, is chief 
metallurgist of the Wire Rod and Bar 
Department of Alcoa's Massena, N . Y , 
operations. He is serving on the Board 
of Directors of the Massena Jaycees 
and was selected as "Outstanding 
Jaycee of the Y e a r . " He and his wife, 
the former Gay Keesling, and then-
infant daughter, Karen Elizabeth, are 
living in Massena, N . Y . 

Lawrence J . Graila, E . M . 1964, who 
has completed his service in the 
United States A r m y as a captain in 
the Corps of Engineers, has joined 
Kaiser Steel Corp. as a mming engi
neer at Eagle Mountain, CaUf. His ad
dress is Box 204, Eagle Mountain, 
Calif. 92241. 

Thomas O. Morgan, P . E . 1964, has 
been granted the degree of Master of 
Business Administration at the mid
year commencement of the Univer
sity of Southern CaUfornia, Tom 
writes, "This back to coUege explains, 
in part, my recent inactivity regard
ing our Alumni group in the Los An
geles area. I am looking forward to 
participating again." The Morgan's 
address remains the same—4556 E l m 
Ave., Long Beach, Calif. 90807. 

1965 
Ralph L . Allen, Geop.E. 1965, 

writes: " M y address is now 51 PhUa-
delphia Ave. , Takom a P ark, M d . 
20112. I am no longer working for 
Amerada Petroleum Co., but now I 
am with the Environmental Science. 
Service Administration in Rockville, 
M d , " 

1969 
Stephen M. Nicolais, Geol.E. 1969, 

writes: " A m now in the Army , sta
tioned at Ft . Bragg, N . C , for Basic 
Training, assigned to the InteUigence 
Corps and wiU be studying image in
terpretation at Ft . Holabird, Md . , 
later this month. Although I miss the 
Colorado School of Mines, I am taking 
fuU advantage of the experiences that 
A r m y life has to offer ." The new ad
dress is 1216 Park Ave. , Mamaroneck, 
N . Y . 10543. 

Larry G. Thomas, P . R . E . 1969, is 
employed as an engineer in the Proc
ess Department of Texaco's Casper, 
Wyo. refinery. Lar ry ' s home town is 
Hotchkiss, Colo. 

Specialized 
Engineering and 
Equipment Service 

for Mines—Mil ls—indust r ia l Plants 
Engineering Consultants—Plant Layout 

Equipment Consultants—Design 
N O R T H E R N BLOWER C O . 
Bag Arresters — Scrubbers 

S H E P A R D NILES C R A N E & 
HOIST C O R P . 
Cranes, Hoists 

PATTEN ENGINEERING C O . 
1795 Sheridan Denver, C o l o . 80214 

237-0433 

Tom the Executive 
Secretary's Desk 
A N N U A L B A N Q U E T — The Annual 

Banquet wiU be held on the evening 
of Thursday, May 28, 1970 in the BaU-
room of the Denver Athletic Club, The 
club is located in the 1300 block on 
Glenarm Street and there is ample 
parking available. The location is con
venient to our visitors who may be 
staying in the downtown hotels. These 
arrangements h a v e b e e n made 
through the courtesy of J i m Colasanti, 
Me t .E . 1935. 

We expect to have an exceUent at
tendance at the Annual Meeting, which 
is a stag affair. Should the honor 
classes be interested in arranging a 
dinner or other entertainment for 
their ladies during that evening, per
haps that could be arranged at the 
Club as weU. 

A N N U A L M E E T I N G ~ The Annual 
Meeting is normaUy held in January 
of each year but several of our mem
bers f r o m outside the city of Denver 
have 'Suggested that the meeting be 
held on the Thursday evening preced
ing the beginning of the Colorado 
Mming Association Convention. E . E . 
Lewis, E . M . 1942 and Met .E . 1947, has 
been the most vigorous proponent of 
this change. Each year he has been 
writing a letter recommending the 
change, and this year the directors 
took action and agreed tiiat the nec
essary change would be made in the 
bylaws of the C S M Alumni Founda
tion. The Annual Meeting wiU be held 
on the Thursday evening preceding 
the opening of the 1971 Colorado Min 
ing Convention. FuU detaUs wiU be 
furnished later. 

It is hoped that this change wUl 
offer an opportunity for many mem
bers i ivmg outside the Denver area 
to attend ouc Annual Meeting. As you 
know, this is the only meeting spon
sored by the Alumni to which the la
dies are invited. The directors hope 
that this change wiU meet with the 
general approval of the membership. 

C L A S S R E U N I O N S — The time is 
growing short and the letters to the 
individual members of the Honor 
Classes wUl be maUed this coming 
week (March 30, 1970). They w o u l d 
have been mailed earUer, but the 
postal strike Intervened and the mail
ing was deUberately postponed. 

It is hoped that each of you who 
receives a letter wiU return the en
closed postcard as prompUy as pos
sible. Then your committee can make 
defmite plans for your entertainment 
during the reunion. These plans wiU 
be included in the second letter, which 
we hope to maU about the 20th of 
A p r i l . 
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Rolierts 

Roberts Elected Vice President 
ITT Arctic Services, Inc. 

DO N A L D W. R O B E R T S , Geol .E. 
1941, has been elected vice presi

dent of ITT Arctic Services, Inc., a 
member of International Telephone 
and Telegraph Corp.'s Defense-Space 
Group, the largest private employer 
in the F a r North, with operations ex
tending f rom the Aleutians to the 
United Kingdom. 

M r . Roberts, who is presently serv
ing as program director of Ballist ic 
Missile Ear ly Warning System Oper
ations, joined ITT in 1965 after 24 
years of service with the U.S. A i r 
Force. He first served as deputy di-
i-ector of Operations for ITT's Federal 
Electric Corp., and later headed the 
company's Over-the-Horizon R a d a r 
Program before being named to his 
present post. 

M r . Roberts holds a Geological En
gineering degree f rom the Colorado 
School of Mines, and M.Sc. degrees 
f rom the California School of Tech
nology and the University of Tulsa. 
When he retired as a fu l l colonel f rom 
the A i r Force, he was deputy director 
for Communications Systems Elec
tronic Systems Command at Hanscom 
Field , Mass. 

Goldstein Chief Geophysicist 
For Intercontinental Oil Corp. 
" ^ T O R M A N E . G O L D S T E I N , E . M . 

1957, M.Sc. and Ph .D. (Univ. of 
California 1962 and 1965 respectively) 
is chief geophysicist for Interconti
nental Oi l Corp. He is now located in 
Denver with offices at 231 Detroit St. 
Norm's home address is 2711 South 
Oakland Circle, Denver, Colo. 80213. 

Before returning to Denver, Norm 
had completed an assignment in Thai
land to inventor'y the mineral oppor
tunities in that country. 

Norm said in his letter, " In answer 
to your questions concerning my edu
cation, I received M.S. and Ph .D. de
grees f rom the University of Califor
nia (Berkeley) in 1962 and 1965, re
spectively. Although my main f ie ld of 
study was exploration geophysicist, 
my degrees read engineering." 

Elkins Receives Certif icate 
And Medallion From AIME 

I L O Y D E . E L K I N S , P . E . 1934, who 
J was elected an honorary member 

of A I M E by the Board of Directors in 
October, 1969, received a certificate 
and ceremonial medallion at the Insti
tute's Annual Meeting in Denver, 
Feb. 15-19, 1970. M r . Elkins , who is 
production research director of Pan 
American Petroleum Co., was se
lected by A I M E ' s Board of Directors 
" i n recognition of his distinguished 
leadership in the engineering profes
sion and the petroleum industry, and 
for his manifold contributions to 
A I M E . " 

M r . Elkins joined Pan American 
Petroleum Corp. in 1934 after his 
graduation f rom Colorado School of 
Mines as a petroleum engineer, Fol 
lowing several advancements, he be
came chief engineer in 1948, and was 
named to his present position in 1949. 

M r . Elluns has served A I M E hi 
many positions includmg national di
rector; vice president, and president. 
He is current chairman of the na
tional Student Affa i rs Committee. 

M r . Elkins is also a member of the 
American Petroleum Institute and in 
1951-52 was chairman of the Advisory 
Committee on Fundamental Research 
on Occurrence and Recovery of Pe
troleum. As a member of the API ' s 
editorial board for the book. History 
of Petroleum Engineering, published 
in 1961, he authored several chapters. 

In 1963 he was a member of the 
National Petroieum Council's working 
subcommittee on the impact of oil ex
ports f rom the Soviet bloc. In. 1967 he 
served as the industry chairman of 
the subcommittee which appraised 
the effects of new technology on the 
petroleum industry. 

M r . Elkins has been awarded a 
number of honors f rom A I M E and 
other professional organizations. He 
received A I M E ' s Anthony F . Lucas 
Gold Medal, 1966; the S P E - A I M E Cer
tificate of Service, 1959; the Golden 
Plate Award of the American Acad
emy of Achievement, 1966; the A P I 
Citation for Service, 1951; the A P I 
Certificate of Appreciation, 1958; the 
University of Tulsa Citizen Award, 
1961; Oklahoma State University En
gineer's HaE of Fame, 1961; and the 
Colorado School of Mines Distin
guished Achievement Medal, 1961. He 
was awarded an honorary doctor of 
science degree f rom the College of 
the Ozarks, 1962, and was elected to 
honorary membership in the Austra
lasian Institute of Mining and Metal
lurgy, also 1962. 

Joe: "What are you running f o r ? " 
Jack: "To stop a f ight ." 
Joe: "Who's f ighting?" 
Jack: " M e and another guy." 

^ » 

Li fe may begin at 40, but so does 
the habit of telling a story three times 
to the same group. 

Two Mines Alumni Now Presidents 
Of DU Law College Student Bar 

Tw o Colorado School of M i n e s 
alumni are now presiding over 

the student government of the Uni
versity of Denver College of Law. 
Elected as president of the Student 
Bar (Day Division) is Victor A . Per ry 
(Mining Engineer, 1961). The night di
vision Student Ba r president is Wil
l iam G. Ross (Petroelum Refining 
Engineer, 1963). 

Vie Per ry resides with his wife and 
two children at 2005 S. Marion. B i l l 
Ross works as a project engineer for 
Dow Chemical Co., Rocky Flats. He 
and his family live at 2970 Wright 
Court, Lakewood. 

N. H. Nordby Promoted by CF&I 
To Regional Manager of Sales 

N' O R M A N H . N O R D B Y , Met .E . 
1949, was one of four men ap

pointed to newly created positions of 
regional managers of Sales at C F & I 
Steel Corp. Formerly a district sales 
manager stationed in Kansas City, 
M r . Nordby is now headquartered in 
Denver, He wi l l be responsible for 
C F & l ' s sales district i n Chicago, Kan
sas City and Wichita. 

Born in Palisade, Colo., M r . Nordby 
graduated fi-om the Colorado School 
of Mines in 1949 with a Metallurgical 
Engineering degree. He joined C F & I 
at Denver in 1949 as a saies corres
pondent in Wire Rope Sales. Subse
quent positions included Wire Rope 
sales representative in Salt Lake City, 
Utah; general products line sales rep
resentative in Butte, Mont.; and sales 
representative in Boise, Idaho. He 
was appointed district sales manager 
in North Kansas City in 1968. 

George M . Wilfley Comments 
About Bonardi Biography 

GE O R G E M . W I L F L E Y , president 
of A . R. Wilfley & Sons, Inc., 

made the following remarks in a re
cent letter to J . P . Bonardi, E . M , 
1921: 

"It seems to me that your biogra
pher has done you an injustice by not 
including mention of the large con
tribution which you made in introduc
ing the first packingless pump into 
the chemical industry. There is no 
doubt that the extensive background 
which you had in both chemical and 
metallurgical research was an im
portant factor when you turned your 
efforts to improving the problems of 
the chemical process industry. The 
problem which we are most famil iar 
with being that of the inadequacy of 
known pumps and pumping technol
ogy. 

"Your history probably reflects one 
of the first crossovers f rom research 
to practical process which has be
come so important in industrial prog
ress today." (See p. 18, Feb. 1970 
M I N E S Magazine for "Prof i le of a 
Mines graduate.") 
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Six Mines Men Awarded 
CMA Life Memberships 

SI X of eight men awarded life mem
berships in the Colorado Mining 

Association "for having worked for 
the betterment and progress of the 
mining industry" are either Mines 
alumni or are closely identified with 
the C S M Alumni Assn. They are Har
vey Mathews, E . M . 1913, consulting 
vice president, Stearns-Roger Corp. 
and a C M A director; Warren C, Pros
ser, Class of 1907, consulting engineer 
and mine operator; Harold W. C. 
Prommel, Class of 1920, consulting 
engineer and C M A treasui'er; S. 
Power Warren, E . M . 1913, prime or
ganizer of the C M A secondary edu
cation program; WilUam L. Jude, 
E . M . 1925, a director of the C M A and 
a retired general manager of New 
Jersey Zinc Co.'s Gilman, Colo., prop
erty; Guy L , V. Emerson, honorary 
member of C S M Alumni Assn. 1965 
and president of the Denver Mining 
Club. 

Monninger Assistant Manager 
At Chuquicamata Property 

FR A N K M . M O N N I N G E R , Met .E . 
1949, formerly general superin

tendent at Chile Exploration Co.'s 
Chuquicamata property, is now as
sistant manager. 

M r . Monninger joined The Ana
conda Co. as a plant engineer in 1952 
at the company's Yerington, Nev., 
mine. He advanced to the position of 
reduction plant superintendent in 1964 
and assistant general manger-mining 
in 1965. The year foUowing he was 
transferred to Chuquicamata and be
came assistant general superintendent 
in October 1966. He had been general 
superintendent since July 1967. 

P. A. Meyer Named President 
Of Intermountain Geologists 

AR T H U R M E Y E R , Geol.E. 1950, 
geologist for the Mining Division 

of the Natural Resources Division of 
Union Pac i f ic Railroad, was named 
president in October 1969 of the Inter
mountain Assn, of Geologists. 

M r . Meyer, a native of Brooklyn, 
N . Y . , was graduated f rom the Colo
rado School of Mines in 1950 with a 
degree in geoiogical engineering. 

Pr io r to joining Union Paci f ic in 
1967, he was senior exploration geol
ogist with American Metal Climax, 
Inc., i n Denver, 

l A G has some 150 members through
out the Intermountain Area who are 
engaged as consultants, teachers or in 
industrial roles. 

During World War II, M r . Meyer 
was trained as a naval fighter pilot, 

Edward Keller , geologist for Moun
tain Fuel Supply Co., was elected f i rs t 
vice president. 

Hendricks Project Engineer 
At Hecla's Lakeshore Property 

RO B E R T S. H E N D R I C K S , E . M . 
1962, is project engineer at Hec

la Mining Co.'s Lakeshore mining 
properties 30 miles south of Casa 
Grande, Ariz . The Lakeshore copper 

. discovery—estimated to contain $3.7 
bilUon worth of metal (principaUy 
copper)—is owned by Hecla and E l 
Paso Natural Gas Co, 

M r . Hendricks received his E . M . 
degree in 1962 f rom the Colorado 
School of Mines and majored in eco
nomics at Ya le University, He joined 
Hecla in mid-1962 and was senior in
dustrial engineer before his promo
tion to Lakeshore project engineer. 

Krebs and Wilken Working 
At Inspiration Copper Co. 

MI L I T A R Y personnel—D. R. Krebs 
and R. G. Wilken—recently re

turned f rom the Southeast Asian 
theatre are the newest additions to 
the Mining Department at Inspiration 
ConsoUdated Copper Co. in Arizona. 
Both men were first lieutenants in the 
Corps of Engineers; both are mem
bers of the Society of Mining Engi
nee r s /AIME and the Society of Amer
ican Mil i ta ry Engineers; both are 
graduates of the Colorado School of 
Mines, and both are recipients of the 
National Defense Service Medal, Viet
nam Service Medal and the Vietnam 
Campaign Medal. 

David E . Krebs, E . M . 1966, is a 
senior engineer in Inspiration's Min
ing Department. FoUowing graduation 
f rom the Colorado School of Mines 
with an Engineer of Mines degree, 
he spent a short time at Pittsburg 
and Midway Coal Mining Co., Kansas 
City, before U.S. A r m y service as 
assistant operations officer in the 
Corps of Engineers. 

Dave and his wife, Sandra Jean, 
have two boys, 4 and 1. The family 
enjoys camping and hiking. 

Robert G. WUken, E . M . 1967, is a 
junior engineer in tlie Mining Depart
ment at Inspiration Consolidated Cop
per. He began his Corps of Engineers 
service at Ft . Belvoir, V a . , later serv
ing in Thailand as platoon leader and 
company commander. His spare time 
is devoted to model railroading and 
reading. 

E A R T H 
SCIENCES 

INC. 

MINERAL EXPLORATION 
C o n s u l t i n g a n d Services 

Doug Stevens '65 Duane Bloom '65 
Bill Walker '61 Bill Calkin '67 

George Rouse '61, '68 (303) 
i l O l Washington Ave . 279-7733 

Golden, C o l o . 8010) 

Edward J . Johnson, '49 
Petroleum Geology 

Room 300 

3535 N . W . 58th Street 

943-8536, O f f i c e ; 72 1-5353, Home 

Oklahoma City, Ok la . 

Edward P. Jucevic, '60 
Consulting Mining and 

Metal lurgical Engineer 

Mining Investment Evaluation 

Mineral Exploration — M i l i Design 

P. O . Box 8077, University Station 

Reno, Nevada 89507 

702—322-7765 

H. K. VAN POOLLEN, '50 & '55 

and Associates 

Appraisah — Gas Storage — Well 
Testing — Well Complefion — Hear
ings — Ground Water — Computer 
Application — Wasfe Disposal 

1088 W. C a l e y A v e . 

Lit t leton, C o l o . 80120 
(303) 798-5412 

John F, Mann, Jr., '43 

Consu l t i ng G e o l o g i s t 

a n d Hydro log i s t 

945 Reposado Drive La Habra, Ca l i f . 

Clyde E, Osborn, '33 

Professional Engr., Metal lurgica! Engr. 

Co lo , and P . i . Registration 

Essex Inlernationai, Inc. 
ESSEX Natural Resources Of f i ce 

Technical Director 

53IS E. Broadway - 104 (6021 326-2459 

Tucson, Arizona 8S7II Home: 885-3409 

INTERNATIONAL 
NUCLEAR CORP. 
308 Lincoln Tov/er Bldg. 

Denver, C o l o . 80203 

Calgary , Biliings, 
Denver, Casper, 
Oklahoma Ci ty , 

Houston 

F. T . " T o m " Ise, '55 
J . H . "Pe te" 
Petersen, '57 

John R. " J a c k " 
McMinn, 'A2 

Fred G , Van Matre, 
•56 

Je f f J , Wood , '54 
Robt. J . Lickus, '58 
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TH E C O L O R A D O SCHOOL O F M I N E S A L U M N I P L A C E M E N T S E R V I C E functions as a clearing house for alumni 
and former students who wish to receive current information about employment opportunities for wliich 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, Metallurgica] 
Engineering, Mining Engineering, Petroleum Engineering, Petroleum Refining Engineering, Engineering Physics, Engi
neering Mathematics, and Chemistry are invited to Ust their openings with the C S M Alumni Placement Service, Guggen
heim Hal l , Golden, Colorado. 

Listed below are coded references to the graduates of the Colorado School of Mines who were available for employ
menf at the time this issue of The M I N E S M A G A Z I N E went to press. 

Client's 4) 
M [ff 

."S s e g 

Code Degree < 
• 

Preferred Locality Languages 
Number Fields of Work Preferred Spoken 

M N 18 Mining 44 M 2 Mining-Metals M i l l Colorado English 
M N 19 Mining 34 M 2 Mining Engineer Western U.S. EngUsh 
M N 25 Mining 28 M 0 Mine Engr./Submarine Southeast U.S. /Alaska EngUsh 

Mining 
M N 26 Mining 23 M 0 Engr. Management Open English 
M N 29 Mining 51 M 0 Sales Management U.S .A. EngUsh 
M N 30 Mining 26 S 0 Mine Exploration or Alaska/Western U.S .A. EngUsh 

Heavy Equipment 
EngUsh 

M T 41 MetaUiu"gy 29 M 2 Metallurgical Engineering U . S. EngUsh 
Management 

M T 42 Metallurgy 25 S 0 Sales or Technical English 
Representative Open 

M T 43 Metallurgy 28 M 2 MetaUurgical Engr . /Nuclear U . S . EngUsh 
Fuel Rod M f g . except N . E . 

M T 44 Metaliurgy 28 M 2 Mechanical Metallurgy Open EngUsh 
M T 45 Metallurgy 33 M 5 Physical MetaUurgy Western U.S.A, EngUsh 
M T 46 Met. Eng. 28 M 0 MetaUurgy or Rocky Mtn. West English 

Related Fields 
M T 48 ' Metallurgy Eng. Development, 

Management 35 M 2 Project Management Colorado English, Spanish 
M T 49 Metallurgy- MiU Operation West U . S. 

benefication 33 M 3 
MiU Operation 

English 

G E 26 Geology 44 M 3 Petr. Geology Foreign EngUsh 
French 

G E 30 Professional Engineering—Civil— Open Thai, Spanish and 

G E 31 
Engineer 35 M 3 Geology 

Open 
EngUsh 

G E 31 Professional Geological Exploration Western U . S. A, English 

G E 32 
Degree 25 S Development, Management 

G E 32 Geological Chief Mine Geologist Western U . S. A . English 
Engr. N / A 35 M 3 or Senior Geol. Eng. WUl consider other 

GP 15 Geophyics 49 M 3 Petroleum Exp l . Rocky Mountains Engl ish 
GP 17 Geophysics 34 M 1 Geophysics Colorado English 
GP 18 Geophsyics 23 S 0 No Mgmt. Trainee Rky . Mtn. English 
GP 19 Professional Mineral Exploration Southwest U , S. or English 

Engineer 24 M 0 South America 
P E 11 Pet. Engrng. 26 S 0 Pet. or Sales Engineering Denver English 
P E 15 Petroleum 24 S 0 Reservoir Engr. Rocky Mtn . Region English 
P E 16 Pet. Eng . 27 M 2 Prod. Engr. Rocky Mtn. , Canada 

or Alaska English 
P E 17 Pet. Eng. 34 M 4 Pet. Engr . Open EngUsh 
P H 02 Physics 23 S 0 Engineering Physics Rocky Mtn. Region EngUsh 
P R 11 Masters in Management Systems U.S .A. EngUsh 

Petroleum 
EngUsh 

Refining 30 M 2 
Engineering 
Chemical 
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MEETING — BOARD OF DIRECTORS 
Colorado School of Mines Alumni Foundation 

February 26, 1970 

ME E T I N G was caUed to order by 
President Plal Addington at 7:30 

p.m. Those present were: H a l Adding
ton, president; Harrison Hays, vice 
president; Neal Harr , secretary; Rob
ert Magnie, treasurer; Donald Craig, 
director; David Squibb, director; Ken 
Nickerson, CoUege Union Board; A l 
McGlone, chairman. High School-Col
lege Relations; Col. WendeU W. Fer
tig, executive secretary; Dr . Anthony 
Pegis, administrative assistant, C S M , 

A special report on the resignation 
of Dr . Orlo Childs, president of the 
Coloado School of Mines, was made 
by Dr . Pegis. Also, Dr . Pegis ex
pressed a desire to work more closely 
with the Alumni Association in his 
new administrative duties. 

The minutes of the meeting of Jan. 
13, 1970, were accepted. 

The fmancial report for January, 
1970, was reviewed and accepted. 
There appears to be no adverse ef
fects f rom the dues increase instituted 
dm-ing 1969. 

O L D BUSINESS 
1. Insurance companies have no in

terest in writing insurance on small 
loans, pr imari ly because principal 
amounts are not great enough. 

2. K e n Nickerson has been sug
gested as replacement on College Un
ion Board and has accepted this ap
pointment. 

3. Report on Mines meetings during 
both the Colorado Mining Association 
Convention and the A I M E Convention 
held in Denver during February. 

N E W BUSINESS 
1. Naming of new committee chair

men for 1970: 
a. Legislative—Jay Mayhew wi l l be 

requested to continue. 
b. Athletics—Ken Nickerson reap

pointed. 
c. Membership — Dick Seal was 

nominated and wiU be contacted. 
d. Entertainment —Warren Prosser 

wiU be contacted to continue these 
duties. 

e. High School-CoUege Relations — 
A l McGlone was requested to continue 
these duties for the present time, 

2. Signature cards signed by new 
officers. 

3. Election of Col. Fertig as assist
ant treasurer as moved, seconded 
and passed. 

4. Resolution to authorize an officer 
and Col. Fert ig to handle Boettcher 

L i fe Membership Accounts discussed 
—two individuals are needed to dis
cuss and handle security transactions 
for this account. Bob Magnie and Col. 
Fert ig were selected to fu l f i l l this re
quirement by resolution. 

5. Alumni loans to freshmen were 
discussed: 

a) F ive years necessary to recover 
loan; 

b) Attrition r a t e on freshmen is 
quite high; 

c) Other loans avaUable, 
Moved, seconded and approved that 

we do not give loans to freshmen. 

6. Student loan apphcations: 
a) John Funk, $700—approved 
b) Gary Geddes, $650—approved 
7. R i v k i n letter read — was crit ical 

of news content of Mines Magazine 
and implied there was detrimental ef
fect on subscriptions. It was agreed 
that this letter and rebuttal be printed 
in the next issue. 

8. Freshmen scholarships for Tulsa 
group discussed, and is was concluded 
that we cannot , earmark one of our 
few freshman scholarships to one 
alumni group on a yearly basis. 

9. Annual Meeting could be changed 
to coincide with the t iming of Colo. 
Mining meeting—to be held next year 
on the last Thursday before the con
vention. It was moved and approved 
that the Annual Meeting dates in the 
future be changed to the last Thm's-
day of February before the Annual 
Colo. Mining Association Meeting. 

10. The next meeting wUl be at 7:30 
p.m., Thursday, Mar . 19, 1970. 

The meeting adjourned at 10 p.m. 

R. W. Tesch & Co. 
Petroleum Consultants 

Management • Appraisals 
Accounting 

First National Bank Bldg. 

Ft. Worth, Tex. 

Phone: ED. 6-3788 

Robert W . Tesch, '33 

Just o f f 

NEVADA 

55 MODERN AIR-CONDITIONED 

ROOMS AND SUITES (SOME 

KITCHENEHES) WITH RADIO/TV, 

ELECTRIC HEAT • LARGE SWIM

MING POOL AND PATIO • COFFEE 

SHOP • WALKING DISTANCE TO 

STRIP • ENTERTAINMENT AND 

CASINOS • A M P L E 

F R E E P A R K I N G • 

TRUCKERS WELCOME 

• FAMILY RATES • 

OPEN YEAR 'ROUND. 

TELE: (702) 384-1937 

m o t e l 

1600 South Main Street 
(U.S. 91 and 466) 

Las Vegas, Nevada 89104 

GEOCHEMICAL SERVICES 

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

—Plan, organize, and conduct geochemical surveys to supplement 
your geological and geophysical exploration programs. 

—Aid with data reduction, trend analyses, interpretation. 

J . Kent Perry, '58 
Geologica l Engineer 

Delmer L. Brown, '63 
Geological Engineer 

HAZEN RESEARCH, INC. 
4601 Indiana Street, Golden, Colorado USA 80401 

Phone 303/279-4547 TWX 910-934-0199 
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Lovering 

Ira G. Lovering 

IR A G. L O V E R I N G , E . M . , 1901, 
passed away during the latter part 

of 1969 or early in 1970. He had been 
living in Williamsville, N . Y , 

Born Oct. 28, 1877, in St. Louis, Mo. , 
M r . Lovering was graduated in 1897 
f rom West Denver High School and 
in 1901 received his Mining Engineer
ing degree f rom the Colorado School 
of Mines. 

After graduating f rom Mines, Mr , 
Lovering held such positions as drafts
man, assayer, chemist, engineer, and 
superintendent by Nock & Garside, 
New Century Mining & Investment 
Co., Utah Fuel Co., A . J . McCune, 
John E . Greenawalt, Phelps Dodge 
Corp., Southwest Smelting & Refining 
Co., Velardena Mining Co., Cia Car-
bonifera Aguji ta , New Sabinas Co. 
Ltd . , Pittsburgh Coal Co., Al len & 
Garcia Co., and by many others. 

M r . Lovering's son, Walter R. , is 
l iving at 88 Brooklane Dr . , Williams
ville, N . Y . 14221. 

Roy H. Miller 

RO Y H, M I L L E R , E . M . 1916, 
passed away Nov. 22, 1969, at his 

home in Great Fal ls , Mont. He had 
retired over 10 years ago f rom Ana
conda Copper Co. In June 1966 M r . 
and Mrs . Mil ler attended the SOth An
niversary Reunion of the Class of 1916 
in Golden, and M r . Mil ler was a ded
icated member of the C S M Alumni 
Assn. His daughter, Mrs . James F . 
Bowman, lives at 15 25th St. South, 
Great Fal ls , Mont. 59401. 

Joe Fusselman, '42 
President 

Minerals Management, Inc. 

Petroleum Engineering 

Evaluations, Property Management 

Phone 234-9374 

P. O . Box 712 Casper. W y o . 82601 

Howard A. Storm 

HOWARD A . S T O R M , Met .E . , 1929, 
died Jan.. 13, 1970, in San Fran

cisco, Calif. Services were held in 
Thousand Oaks, Calif., with the Rev. 
Roger Meriwether officiating. Inter
ment was in Valley Oaks Memorial 
Park, Westlake Village, Calif. 

Born Mar. 7, 1899, in Charleston, 
111,, M r . Storm was graduated in 1918 
f rom Longmont, Colo., High School 
and received his Metallurgical Engi
neering degree in 1929 f rom the Colo
rado School of Mines. While at Mines 
he was a member of Tau Beta P i , Sig
ma Gamma Epsilon, and A I M E . 

M r . Storm was employed by Alhs-
Chalmers Mfg . Co. f rom May 1929 to 
July 1930 as a machinery salesman. 
Fi-om January 1931 to August 1932 he 
was secretary to the manager of 
Phelps Dodge Corp., Morenei, Ar iz . 
F rom 1934 to 1940 M r . Storm was em
ployed as an engineer and as secre
tary to the manager of Cyprus Mines 
Corp., Cyprus. 

Returning to the United States, he 
was employed as a mechanical engi
neer by Climax Molybdenum Co. and 
later (1941 and 1942) taught drafting 
and designing at the Colorado School 
of Mines. During World War II (1942-
1947) he was a captain in the U.S. 
A r m y (anti-aircraft). 

In 1965 after the death of his wife, 
Mona Schilling Storm, he retired f rom 
the U.S. Atomic Energy Commission, 
where he had been for 13 years. The 
last five years he spent in South 
Af r i ca as the procurement representa
tive for the United States. 

Survivors are two daughters: Mrs , 
W. C. Wynne of Santa Monica, Calif., 
and Mrs . J . G. Mantle of Thousand 
Oaks, Calif.; and a sister, Mrs , W. L . 
Alcorn of Santa Cruz, Calif. 

Eugene E. Dawson, '38 

American Independent O i l C o . 

Kuwait, Arabian Gu i f 

Alton Clark Stanfield 

AL T O N C. S T A N F I E L D , 65, P . E . 
1930, died Nov. 11, 1969, at the 

M . D. Anderson Cancer Research In
stitute of the University of Texas. He 
was buried in the family plot in Mis
sion Bur ia l Park, San Antonio. M r , 
Stanfield grew up in San Antonio, at
tended San Antonio Academy and 
Texas Mil i ta ry Institute, and was 
graduated in 1930 with a Petroleum 
Engineering degree f rom the Colorado 
School of Mines. At Mines he was a 
member of Sigma N u fraternity and 
earned a commission in the ROTC. 

M r . Stanfield was a Registered En
gineer in Texas and was employed 
dm'ing his professional career by 
Brown & Root and later by Gulf 
Transmission Co., where he was in 
charge of the Design Department. 

"Tex" Stanfield loved guns, hunt
ing, and ranching. He was an excel
lent rider and coUected ranch para
phernalia and gear. He was a mem
ber of Patterson Lodge No. 1177 
A F & A M of San Antonio, Scottish Rite 
Bodies, Arabia Shrine Temple of Hous
ton, and St. Paul's Methodist Church. 

Survivors include his son, Alton 
Clark Stanfield Jr. , Houston; his 
mother, Mrs . A . C, Stanfield, San An
tonio ; four sisters: Mrs . G e o r g e 
Fanclier, Austin; Mrs . Dee Montgom
ery, Mrs . James G. Kizer , and Mrs . 
Charles D. Loring, aU of San Antonio; 
and a number of nieces and nephews. 

Scott T. Riley 

SCOTT T. R I L E Y , P . E . 1964, a 
United A i r Lines pilot, was killed 

Mar . 24, 1970 in an accident at his 
home. 

Elmer R. Wilfley. '14 

W i l f l e y Centr i fugal Pumps 

Denver, Colorado 
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In Appreciatmt of 

dicirted ^o&eplt J ^ a r e d 

CH A R L E S J O S E P H H A R E S , D.Eng. 1956, one of the 
nation's outstanding petroleum geologists, died Sun

day, Jan. 4, 1970, at his home in Boulder, Colo. (3756 No. 
26th St.), after a long illness. Services were held Wednes
day with entombment in Fairmount Cemetery. In 1956 he 
was awarded a silver honorary degree of Doctor of Engi
neering by the Colorado School of Mines. 

A n excellent feature article entitled "Who the Devi l Is 
Charlie Hares?" (in the 1966 Summer Issue of Petroleum 
Today) presented the backgroxmd and accompUshments of 
this wonderfully successful petroleum geologist, who is 
credited with recommending explorations leading to dis
coveries of more than one biUion barrels of oil and 800 
million cubic feet of natural gas. Ear ly in his career M r . 
Hares discovered the fossU of a tiny marine animal, the 
f i rs t in a new genus of moUusks designated "Haresiceras" 
by the U.S. Geological Survey. 

B o m M a y 6, 1881 on a fa rm near Marcellus, N . Y . , M r , 
Hares took seven years to complete high school because 
his parents expected him to become a farmer and allowed 
him to attend classes only between Thanksgiving and 
Easter. Not furrowed fields but rocks and ground forma
tions excited him, and he won permission f rom his parents 
to study geology at Syracuse University—with the proviso 
that he continue his coUateral duties behind the plow. But 
farming lost out—he earned a Bachelor's degree in Geol
ogy, went on to receive a Master's and then a fellowship 
for further study at the University of Chicago, 

Joining the U.S, Geological Survey, M r . Hares spent 
seven years in the field, mapping vast sections of Wyo

ming arid the DakotaS, and developing a keen eye for the 
smallest of geological clues, such as the tiny moUusk 
fossil. 

One spi'ing day in 1917, while surveying an area near 
Medicine Bow, Wyo., M r , Hares came upon a crew of 
drillers and an oil r ig. He told them flatly they would 
never f ind oil where they were drilUng. When six months 
later they didn't, his prediction came to the ears of The 
Ohio Oil Co.'s divisional manager, John McFadyen, who 
asked: "Who the devil is CharUe Hares?" Subsequently 
McFadyen talked with CharUe Hares and convinced the 
company's president that the untried young geologist 
should be hired. 

Within a year after M r . Hares joined the company, his 
geological deductions resulted in three major discovery 
wells in Wyoming. In each case tUe site of the well had 
been examined and dismissed by other oil hunters. 

Throughout his career, which ended in theory if not in 
practice with his retirement in 1946 as research geologist 
for Ohio Oil , M r , Hares' sharp eyes stood him in good 
stead. "We were driving in south Texas years ago," his 
wife (Harriet El len Leonard, a former Dallas school 
teacher) recaUed, "traveling a pretty good clip as you 
always do in that country. Suddenly CharUe slammed on 
the brakes and jumped out of tiie car. There beside the 
road was a fossU, no bigger around than a silver doUar, 
but he'd spotted i t ." 

When M r . Hares received his honorary degree f rom the 
Colorado School of Mines, he was described by Colorado's 
U.S. Senator Gordon Allott as one who "has contributed 
much to the prosperity of the Rocky Mountain Region," 
and who was being honored for "his contribution to the 
general fund of man's knowledge . . . his development of 
the theories pertaining to peti'oleum, and his interest in 
young geologists and engineers whom he guided and in
spired." 

M r . Hares was one of the geologists appointed in 1923 
by the Committee of Eleven of the American Petroleum 
Institute to prepare estimates of the U . S. oU reserves. 
His publications include articles on glaciation, stratigra
phy, geomorphology, and oU developments in lUinois and 
the Rockies. 

He was a founder in 1943 of the Wyoming Geological 
Assn., was its f i rs t president, and was an Honorary Mem
ber. In 1945 .he initiated the founding of the Rocky Moun
tain Section of the Geological Society of America and 
served as chairman in 1948. Mr , Hares had been a member 
of The American Association of Petroleum Geologists 
since 1923. He served as a representative on the National 
Stratigraphic Nomenclature Committee in 1931 and was a 
member of the 1949 Nominating Committee. 

He was a feUow of the Geological Society of America , 
a member of the American Institute of Mining and Metal
lurgical Engineers, the Geological Society of Washington, 
the Colorado Mining Society, the Denver Petroleum Club, 
and the Rocky Moimtain Petroleum Pioneers. He held 
honorary membership in the Rocky Mountain Association 
of Geologists, 

Survivors include his wife of Boulder; a daughter, Mrs. 
Dorothy M . Wolfe of Denver; and a brother, Ivan J . Hares 
of Bridger, Mont. Friends who wish may contribute to 
the Charles J . Hares Memorial Fund Foundation, Colorado 
School of Mines. 

Plains Exploration Co. 

N 3 5 P e t r o l e u m C l u b B u i l d i n g 

D e n v e r 2, C o l o . 266-3163 

Russel! H . Volh, '26 Robt. E. Johnson, 'B2 

George D. Volk, '35 Darrell J . Beckley, '53 

Richard W . Volk, '58 Marshall S, Crouch, '67 

Ban F. Zwick, '29 

Auto-Tronix Universal C o . 

Fred Nagel, '40 
Robert McPhee. '42 

Consulting Engineers 
Computer Systems/Programming 

444 Sherman Street 

Denver. C o l o . 80203 

Phone: 744-3381 

Earlougher Engineering 

R. C , Earlougher, '34, Registered Engineer 

Petroleum Consulfants 

Core and Water Analysis Laboratories 

3316 E. 2 i s t St. P. O . Box 4597 

Tulsa, Ok la . 741 14 
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1960-1970 
Maj. Edward G. Happ, .'523464201, '60, Hq. 20th 

Engr. Bde., APO San Francisco 98491 
Kenneth L, Spalding, 'GO, 3303 Linden Road, 

Apt. 709, Rocky River, Ohio 4411B 
George S, Dennison, '61, 705 Elm St., Glen 

Ellyn, lit. 60137 
Robert E . Dugger, '61, 2639 Simms St., Lake-

wood, Colo. 80215 
David H. Pi-uliUng, '61, Box C-15g0 GPO, Perth, 

Western Australia 
Don K, Henderson, '61, Trend Exploration Ltd., 

610 Aquitaine Bldg., Calgary, Alberta, Canada 
Robert C, Johnson, '61. 4435 N. Sth Ave Apt 

#111, Phoenix, Ariz. 85013 
Maj. Miles L, Kara. 523-48-1740, '61, USAINTC 

Fort Holabird, Md. 21219 
James D. McDowaU, '61, Apdo, Postal M-9617, 

Mexico 1, D.F., Mexico 

Marry Kay While, '61, 275 Summit Ave.. San 
Rafael, Calif. 94901 

Dr. Jacques A. Charesl, '62, 729 Willow Lane, 
Santa Barbara, Calif, 93105 

H O R S E B A C K 

^ R I D I N G 

ARIZONA 
The west's most scenic spot 
—where the sun spfends the 
winter. Golf, swim, horse
back ride, cook-outs in re
sort splendor. 
Season; 

Mid-December to May 
Write for rates. 

J o k a k e nn 
6000 E. Camelback Road 

Telephone: (602) 945-6301 

L. Duncan Creed, .Tr,, '62, 90l5 E . Lee, Tucsoil, 
Ariz. 85715 

Jerald L . Harmon, '62, 8293 Southwestern Blvd., 
Apt. 2109, Dallas, Tex, 75206 

Robert S, Hendricks, '62, P. 0. Box 645, Casa 
Grande, Ariz. 85222 

Dr, Carl L. Hiltrop, '62, P. 0. Box 285, Golden, 
Colo. 80401 

Alex Robb Jacobs, '62, c/o Evans Beukin Co, 
Pty. Ltd., 231 Charlotte St., Brisbane. Qld., Aus
tralia 

AUen D. Tnijillo, '62, 1318 Pine St., Sliver City, 
N.M. 88061 

Donald A, Yunker, 'G2, 5450 La Cour Monique, 
Algiers, New Orleans, La, 70114 

Vitauls Bankovics, '63. 303 A Haven Ave,, 
Green Cove Springs, Fia. 32043 

R. Ricardo Cabrera-Romaii, '63, Cici Explora-
dora del Istmo, S.A,, Zaragoz No. 700, Coatza-
coalcos, Ver.. Mexico 

Robert D, Coale, '63, 45 Sue Ave., Blairgowrie, 
Randburg, TVL. . South Africa 

Jerry T. Hanks, '63. 15830 W. 13th Ave., Golden, 
Colo. 80401 

Gerald P. Harrison, '63, 338 Douglas Dr., 
Toronto, Ontario, Canada 

Lloyd S. Jones, '63, 129 Gahan Dr., Rt. #4, 
GuLfport, Miss. 39501 

Ciaudio Margueron, '63, Arthur D. Little Hie, 
35 Acorn Paric, Cambridge. Mass, 02140 

Michael J. Martin, '63, 914 Hartsdale Road, 
White Plains, N.Y, 10007 

WUliam F, Sinclair, '63. P. O. Box 2122, 
Terminal Annex, Los Angeies. Calif. 90054 

Armine P. Banfield, Jr., '64. 1019 W. Prince 
Road, Tucson, Ariz. 85705 

Daiyl C. Dickerhoof, '64, 4509 Tartan Dr., 
Metairie, La. 700O3 

Albeit J . Getx, '64, 823 W. ScoU Ave.. Apt. 
B-1, Rahway, N.J. 07065 

Dr. Christopher Allen Griffis, '64, 3304 Curtis 
Dr., Apt. 301, Hilcrest Heights, Md. 20023 

E . Kent Hudson, '64, Route 1, Box 112, Ber
thoud. Colo. 80513 

Iliomas L, Hughes. '64, 1458 Hopkins St., 
Berkeley, Calif. 94702 

Weston K. Mauz, '64, 1890 Wadsworth Blvd., 
Denver, Colo. 80215 

Arihur V. Petersen, '64, General Delivery, 
Denver, Colo. 80201 

Keith S. Oison, '65, 2128 Buena Vista Dr., 
Greeley, Colo. 80631 

Herbert S. Price, '65, 2707-7th St. E . , Apt. 9, 
Saskatoon, Saskatchewan, Canada 

Solomon J . Rolingher, '65. #109 7007-4A St. 
S.W., Calgary 9, Alberta, Canada 

James A. Stradley, '65, 1803 Prairie Rd.. #318, 
Colorado Springs, Colo. 80909 

Donald L . Torkington, '65, 1568 W. Decatur St., 
Decatur, III. 62522 

George P. Wood, '65, 5430 S. Cornell, Apt. 303, 
Chieago, 111. 60615 

James K. Applegate, '66, Marathon Oil, 2300 
West Loop South, Houston. Tex. 77027 

James I'homas Bernard, '66, 8601 W. 10th Ave., 
Lakewood, Colo. 80215 

Eldon W. Brickie, '66, 3102 Quail Run Rd., 
Los Alamitos, Calif. 90720 

Lt. John A, Edwards, '66, 100 S. Walkup, Crys
tal Lake, 111. 60O14 

Cpt. Kenneth L, Engelhardl, '66, 6651 A Nuttal 
Ave., Edgewood, Md. 21040 

Arthur F . Helbig, '66, House 455, East Seventh 
St., Tom Price, Western Australia 6751 

James L . Henderson. '66, 5717 No. Monterey 
Court, Peoria. IU. 61614 

Bmce E . Kilpatrick, '66. 5151 East Peach St., 
Tucson, Ariz. 85716 

T E R R A M E T R I C S 
A Teledyne Company 

16027 West Fifth Avenue 
Golden, Colorado 80401 

(303) 279-7813 TWX (910) 

SPECIALISTS IN THE IN SITU 

MEASUREMENTS OF SOIL AND ROCK BEHAVIOR 

Donald R. Stewart '61 — W. H. Thornley, Jr. 

Roger G. Krayniek. '66, lSS07 W. 32nd, Goldeii, 
Colo. 80401 

Paul A. P. Lewis, '66. c/o Compania De Cobre 
Chuquicamata S.A., (via: Antofagasta), Chuqui
camata, Chile, S.A. 

Douglas G, Mcintosh, '66, 6188 Prankiln St., 
Vancouver, B . C , Canada. 

Roy C. McMichaei, '66, 2960 W, 32nd Ave., 
Vancouver, C C , Canada 

George H. Olson, '66. c/o Texaco Petroieum 
Co., Apartado Postal 1006, Quito. Ecuador, S.A, 

Lt. David B. Pearcy, 524-66-3424, '66, Student 
Officer Det., 7B-E0BC, Ft, Belvoir, Va. 22309 

Henry A, Paasonen, '66, Pemigon Press, Elms-
ford, N.J. 10523 

Arezki Rekouche. '66, 600 Santone Dr., Greens
burg, Pa. 15601 

James R. Thompson, '66, 1028 Linden Drive, 
Lafayette, ind. 47005 

Robert W. Warning, Jr., '66, 4429 Holly St., 
Apt. #19, Kansas City, Mo. 64111 

Robert A, Ayres, '67, 3400 Verona Ave. K.W.. 
Apt. C-2, {Blue Spring Sta.), HuntsviUe. Ala. 
35810 

James A, Bradbury, '67, 70 N. 4108 Normandie, 
Spokane, Wash. 99205 

Edwin R, Cole, Jr., '67, 2623 Blaine Ave., Salt 
Lake City. Utaii 84108 

James D, Covey, '67, 8740 McElwain Blvd., 
Denver, Colo. 80229. 

Frank J, Hersey, '67. 1550 So. University Blvd., 
Denver, Colo. 80210 

Rev. James E , Hodges, '67, c/o Earl J . 
Hodges, Fort Lupton, Colo. 80621 

Wayne D. Pickerill, '67, 023 Cedar Ave., Lewis-
ton, Ida. 83501 

Ronald E . Versaw, '67, 823 E . 4th South, Salt 
Lake City, Utah 84102 

niomas G. White, '67, Route 1, Box 856, 
Safford, Ariz. 85546 

Robert G, Wilken, '67. P. 0. Box 787, Thatcher, 
Ariz. 85552. 

Thomas H. Albers, '68, 406 So. 450 West. Cedar 
City. Utah 84720 

TsH Ko Chao, '68, 909 Pearl St.. #204, Denver, 
Colo. 80203 

Lt. Gaylord Cleveland, II, '68, MACU Team 98, 
2nd AA Platoon, APO San Francisco 96227 

Edward James Gibbon, Jr., '68, P. 0. Box 
51345 CCS, Lafayette, La. 70501 

Daniel M. Howard, '68, P, 0. Box 34, Ogdens
burg, N.J. 07439 

Daryl Keith King, '68, 301 E . Brown St.. Apt. 
Bl, Morristown, Pa. 19401 

Robert G. Lauman, '68, 3366 So. Flamingo, 
Denver, Colo. 80222 

Thomas K, Matson, '68, 4836 N. Raleigh St.. 
Denver, Coio. 80212 

Terence W, Pritchard, '68, 6813 Atlantic Ave., 
#25, Long Beach, Caiif. 90805 

Lynn A, Schwabaiier, '68, 8123 Magnolia, #36. 
Riverside, Calif. 92504 

2/Lt. RandaU D. Touslee, '68, e/o 1014-33rd 
Ave., Greeley, Colo. 80631 

Ralph B. Tacoma, '68, P. 0. Box 157, Wyan
dotte, Mich. 48192 

John S. Volosin, '68, p. 0. Box 249, Viburnum, 
Mo. 65566 

David G. Walil, '68, 1001 Bay St., Toronto, Ont.. 
Canada. 

John A. Yackey, '68, 5100 E . Asbury, Apt. 201, 
Denver, Colo. 80222 

Michael K. Hendrickson, '69, Fountain View 
Plaza, 6060 Skyline Drive, #195, Houston, Tex. 
77027 

Rodney C. Hodgson. '69. 9521 W. 65th Ave., 
Arvada, Colo. 80002 

BiU E . Jump, '69, P. O. Box 236, Yampa, 
Colo. 80483 

Michael D. Mcintosh. '69, 8253 W. 38th Place, 
Wheat Ridge, Colo. 80033 

Craig E . Moore, '69, 4204 Bissonnet, Houston, 
Tex. 77005 

George W. Quinn, '69, 1419 Downing St., 
Apt. 302, Denver, Colo. 80218 

Scott M. Sissman, '69, 8842 England, Apt. 201, 
Overland Park, Kans. 66312 

Y. Jack West, '69 , 508 Cagua, S.E., Albuquer
que, N.M. 8710S 

Peter S. Wyckoff. '69, 1330 Nile St., Golden. 
Colo. 80401 

John J . Faltis. Jr., '70, 619 First St., Golden. 
Colo. 80401 

Bail Associates, Lid. 

O i l and Sas Consultants 

Douglas Ball . '43 
Cab le : BALLOIL 

509 Seventeenth St. 292-4000 
Denver, C o l o . 80202 
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Calf. Sfafe Regulafions 
On Oil and Gas Operaiions 

The regulations on oil and gas op
erations and the preventive measures 
taken against oil pollution by the State 
of California wil l be discussed in a 
paper to be delivered at the Second 
Annual Offshore Technology Confer
ence to be held A p r i l 22-24, 1970, at 
the Albert Thomas Convention and 
Exhibi t Center in Houston, Texas. 

The report on the California regula
tion practices wi l l be made in a paper 
entitled "Report of a Study on Cali
fornia State Regulations and Inspec
tion Practices of Oil and Gas Opera
tions and Oi l Pollution," by Donald 
J . Everitts, Cahfornia State Lands 
Division, and John F . Matthews, Jr. , 
California Division of Oil and Gas. 
The paper wi l l be one of f ive to be pre
sented during a session on "Con
straints" scheduled for Thursday af
ternoon, A p r i l 23. 

API Meeting Apr. 27-29 
Af Cosmopolifan hfoiel 

A m e r i c a n Petroleum Institute's 
Rocky Mountain District is planning 
a three-day meeting A p r i l 27-29 at the 
Cosmopolitan Hotel, Denver, Colo. 
Committee meetings being held Mon
day, A p r i l 27, include Vocational Train
ing, Secondary Recovery, Automation 
in Dri i l ing and Production Operations. 
Cementing, DrMMng Fuilds, Super
visory Davelopment, and Dril l ing and 
Production Practice. 

The morning session on Tuesday, 
A p r i l 28, w i l l open with welcoming re-
mai-ks by W. C. Blackburn, district 
chairman. Continental Oil Co., Cas
per, Wyo., followed by an address by 
C. Howard Hardesty Jr. , senior vice 
president, Continental Oil Co., New 
York, N . Y . Titles of addresses on 
Tuesday afternoon are "Estimating 
Waterflood Recovery in Sandstone 
Reservoirs," "Uranium as an Energy 
Tool" (Dr. E , L . Teller, Lawrence Ra
diation Laboratory, Livermore, Calif ,) , 
"Development History and Watei'flood 
Performance of a Heterogeneous and 
Highly Undersaturated Minnelusa Res
ervoir," and "Analysis of Well Prob
lems Through the Use of Differential 
Temperature Logs." 

Morning and afternoon sessions on 
Wednesday, A p r i l 29, wi l l include ad
dresses on " A Look at Oil Investment 
Programs," "Operations in the Cana
dian Ai'ctic Islands," "How Oxygen 
Corrosion Affects Dr i l l P ipe ," "Vi s 
cous Oil as Retarders for High 
Strength Ac ids . " 

Entertainment events incude a La
dies' Luncheon and Fashion Show and 
a Cocktail Party and Reception, both 
on Tuesday, Apr i l 18. 

Annual Uranium 
Symposium May 6-8 
Af N. M. Tech 

The Annual A I M E Uranium Sym
posium and the Annual Idea Con
ference wih be held May 6-8 at New 
Mexico Institute of Mining and Tech
nology, Socorro, N . M . For more in
formation write Dr . Paul H . Johnson, 
N . M . State Bureau of Mines, Campus 
Station, Socorro, N . M . 87801. 

Second Infer-American 
Conference on Materials 
Aug, 24-27, Mexico City 

MO R E than 1,000 engineers and 
educators f rom the Western 

Hemisphere, the U . S., Canada and 
Europe are expected to attend the 11 
Inter-American Conference on Ma
terials Technology, to be held at the 
Unidad de Congresos del Seguro So
eial in Mexico City Aug. 24-27. The 
conference is sponsored by Southwest 
Research Institute of San Antonio, 
The Organization of American States, 
The Ford Foundation, and the Colegio 
de Ingenieros Mecanicos y Electricis-
tas of Mexico is host country sponsor. 

The four-day meeting wiU feature 
more than 120 papers by authors f rom 
13 countries in the fields of education 
and technology. A l l presentations wi l l 
have simultaneous translation into 
English and Spanish. 

A liighhght of the conference wUl 
be an international equipment exposi
tion arranged by the Colegio de In
genieros Mecanicos y Electricistas of 
Mexico. Registration fee for the con
ference is $50, and includes copies of 
the proceedings in English and Span
ish, transportation f rom the hotels to 
the meeting site, and a banquet. 

Robert D . Wylie of Southwest Re
search Institute is generai manager 
of the conference. For more informa
tion, contact David L . Black, Sym
posium Coordinator, Southwest Re
search Instituta, 8500 Culebra Road, 
San Antonio, Texas 78228. 

British Mining Equipment 
At AMC Coal Show 

11-14 in Cleveland 
iRITISH mining equipment, widely 

recognized for its safe, high pro
ductivity working, based on extensive 
experience gained both in the Brit ish 
National Coal Board's mines and 
overseas wi l l be on display at the 
American Mining Congress Coal Show 
at the Convention Center, Cleveland, 
Ohio, May 11-14. 

For the first time there wi l l be a 
group exhibit by six British manufac
turers, sponsored jointly by the Asso
ciation of Brit ish Mining Equipment 
Exporters and the Brit ish Board of 
Trade. This display wUl feature new 
heavy duty powered supports devel
oped specially for U.S. mines, as well 
as ancillary equipment for hydrauUc-
ally operated longwall face working, 
conveyors and conveyor equipment, 
cutting elements and tools for mining 
machinery, and underground drill ing 
machinery. 

Arthur Young Co, 15 
Broyles Bros. 13 
BuUock Engineenng - 35 
Coors, Ado'ph Co. 40 
Dames & Moore - 13 
DFC Ceramics, Inc 26 
Earth Sciences 29 
Ensign-Bickford 14 
FMC Corp. 22 & 23 
Frontier Constmelors 32 
Geological PuMisUing Co 30 
Haien Research 31 
Heim-ichs GEOEX 20 
Heron Engineering 43 
Jokoke Inn 34 
L & M Radiator 18 
Moiite Car^o Motel 31 
Pan Ameriean Petroleum 2 
Palten Engineering 27 
Professional Cards 14, 15. 20, 29, 

31. 32, 33, U, 38, 43 
Skyline Labs 19 
Steai'ns-Roger Corp. 9 
Terrametrics 34 
Tropicana Hotel 17 
Walvoord, 0. W.. Inc 5 
Wilfley & Sons 44 

MILL DESIGN — FEASIBILITY STUDIES 

BULK M A T E R I A L H A N D U N G SYSTEMS 

C U S T O M M A C H I N E DESIGN 

Denver, C o l o . 80204 

70 W . 6th Avenue 

Harry C . Bul lock— ' 45 

Ph.: 303-266-3821 
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HoUand 

Dr. Lawrence Holland 
Joins Mines Faculty 

DR. L A W R E N C E R. H O L L A N D , 
has joined the Colorado School 

of Mines faculty as an associate pro
fessor of Basic Engineering, 

Dr. Holland earned his B . A . at Har
vard College and his M . A . and Ph .D. 
at B r y n Mawr College. He was an 
associate professor at the Instituto 
Teehnologico de Aeronautica in Sao 
Paulo, Braz i l . 

Dr . HoUand is a member of the 
Harvard Engineers and Scientists, 
American Association of University 
Professors, American Association of 
Physics Teachers, American Physical 
Society, Sigma X i , and the Hai-vard 
Club of Philadelphia. He is the author 
of numerous publications and inven
tions. 

Dr . Holland and his wife live at 
15 Mines Parlt i n Golden. 

CSM Receives $38,293 
NSF Traineeship Grant 

DR. ORLO E . CHILDS was re
cently notified that Mines wi l l 

be a recipient of a $38,293 grant f rom 
the National Science Foundation. This 
grant applies directly to the 1970 Na
tional Science Foundation Graduate 
Traineeship Program, which wi l l pro
vide support for the appointment of 
seven graduate traineeships for a 
period of nine or 12 months, and for 
one summer traineeship for graduate 
teaching assistants during the sum.-
mer of this year. The other seven 
traineeships wi l l begin the fa l l se
mester of 1970. 

AU graduate traineeships wi l l be 
under the direction of Dr, A . Ray
mond Jordan, dean of the Graduate 
School at C S M , 

Nuclear Radiation Safety 
Dr. Jerrold J . Burnett of Colorado 

School of Mines and health officer 
of the Colorado Schooi of Mines Re
search Foundation held a seminar 
Wednesday, March 4, on "Nueiear 
Radiation Safety." The seminar was 
sponsored by the Society of Physics 
students of the American Institute of 
Physics. 

CSM Receives 
Texaco Grant 
DR. O R L O E . CHILDS received a 

check for $1,500 f rom Texaco re
cently in their second annual install
ment towards a $7,500 unrestricted 
grant awarded to Mines in 1968, R. B . 
Livesay, division petroleum engineer, 
presented the check to President 
Childs. The grant wi l l be applied to 
the present existing academic year, 

Colorado School of Mines is one of 
300 colleges and universities included 
in Texaco's program of educational 
support. In addition to providing di
rect f inancial support to 155 privately-
financed schools, the program in
cludes scholarship and fellowship as
sistance to 90 educational institutions, 
both private and tax supported. 

Jim Taranik Elected 
Treasurer of C A C V 

A Colorado School of Mines student, 
J i m Taranik, was elected treasurer at 
the first off ic ial meeting Feb. 28 of the 
Colorado Association of CoUegiate Vet
erans, CoUege veterans f rom through
out the state participated in the two-
day convention Feb. 27-28 at South
ern Colorado State CoUege in Pueblo. 

Objectives of the newly organized 
group include (1) Helping to enrich 
and fu l f i l l a student veteran's coUege 
career; (2) Assisting a student vet
eran to make his coUege l ife success
f u l ; (3) Encouraging good fellowship 
among aU student veterans, and (4) 
Participating in state, regional, and 
national projects which art of mutual 
interest to the Armed Services, De
mocracy, and Freedom in the U .S .A . 

The National Association of CoUegi
ate Veterans wUl meet A p r i l 22 in 
Lincoln, Nebr. Questions concerning 
the C A C V should be sent to Sam Nac-
carato, president, C A C V , c/o Veter
ans Club, Southern Colorado State 
CoUege, 900 W. Orman Ave. , Pueblo, 
Colo. 

Dr. Duncan Wimpress 
Accepts Presidency 
Ol Trinity University 

Dr . Duncan Wimpress, who served 
as assistant to the President at the 
Colorado School of Mines f r o m 1951-
59, announced March 13 at Monmouth 
CoUege in Illinois that he has accepted 
presidency of Trinity University in 
San Antonio, Texas. 

Dr , Wimpress has been president 
at Monmouth CoUege since 1964, a 
campus affiUated with the United 
Presbyterian Church. His new presi
dency at Trinity Umversity wiU again 
reflect the U n i t e d Presbyterian 
Church, as the only campus in Texas 
affiliated to the denomination. 

Pegis 

JT. Pegis Now V.P. 
'.^OT Development, 
Student Affairs 
DR. A N T O N G. P E G I S has been 

named vice president for Devel
opment and Student Affai rs , 

Dr. Pegis wUl now supervise the 
student-related offices of dean of stu
dents, registrar, and director of ad
missions in addition to development 
and fund-raising activities which he 
has directed for the past six years. 

He has been a C S M faculty member 
and administrator since 1954. A gradu
ate of Western State CoUege, he holds 
M . A . and Ph.D. degrees in EngUsh 
literature f rom the University of Den
ver, 

Dr. Pegis is presently secretary of 
the Colorado School of Mines Foun
dation, Incorporated, 

He and his wife, Harriet, reside at 
415 Senic Court in Golden. They have 
two chUdren, Stefani, who is attend
ing the University of Colorado and 
Penelope, who is attending Golden 
High School. 

USGS Director 
Commencement 
Speaker May 29 

President Childs has an
nounced that the 1970 Com
mencement speaker will be 
William Pecora, Head of the 
U.S. Geological Survey. Mr. 
Pecora is no stranger to Mines 
and was kind enough to accept 
the opportunity to he the fea
tured speaker at Engineers' 
Day several years ago. 

Commencement will occur in 
May 1970 rather than in June 
as it has for the past years. 
The Annual Banquet will he 
held at the Denver Athletic 
Club on Thursday evening, May 
28, while Commencement will 
be held on Friday, May 29, 
1970. 

Additional details ah out 
Commencement Week activities 
will appear in the May issue. 
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Mines Wins Second RMAC Mines Wrestlers 

Swirnming Championship Meet 
C1 0 L 0 R A D 0 State College won their 

J second R M A C Championship 
swimming meet March 6-7, by defeat
ing Colorado Mines, Western State 
CoUege and Adams State College. 

During Fr iday evening's competi
tion, CSC gained the lead with 38 
points, with C S M and WSC tied for 
second and ASC fourth. Two records 
during Friday 's competition were set: 
Bloedorn of Western State bi'oke Sa-
dok's old record of 395,20 in one meter 
diving and set a new conference rec
ord of 418:50 and Cummings of Adams 
State broke the old 200-yard individual 
medley with a new record of 2:08.0, 
2,4 seconds faster than last year's 
conference record. 

Six conference records were broken 
Saturday during the two f inal sessions 
of events, CSC at this time puUed 
ahead capturing 159V2 points with 
Western State gaining a soUd second 
at 118 points, Colorado School of Mines 
third with 84V^ points, and Adams 
State fourth with 81 points, 
" CSC picked up two more conference 

records Saturday when T i m H i l l won 
the 100-yard backstroke with a time 
of 58,9 seconds, and Dean Cloutier 
won the 200-yard breaststroke event 
with a record time of 2:27,0. 

Mines also picked up two confer
ence records Saturday, Chuck Crew 
again won the 100-yard free style and 
set a new conference record of 0:49.8, 
and Rick Sadok won the three meter 
diving event by scoring 411.20 points. 

Swimming Meet 
Colorado School of Mines tankers 

were defeated Feb. 28 at Mines by 
Colorado State College 59-44 to end 
both teams' dual meet seasons. 

Gary Krieger of Mines was the only 
swimmer to gain a double victory 
during the event in the 200-yard in
dividual medley and the 200-yard 
breaststroke. Chuck Crew again came 
through for C S M and won the 50-yard 
freestyle event with a time of 22.8 sec. 

P. T. Davis Joins Kaiser 

FF R A N K L I N T. DAVIS, former di
rector of the MetaUurgical Re

search Division, C S M Research Insti
tute, has joined the mineral projects 
department of Kaiser Engineers. A 
registered professional engineer in the 
state of Colorado, M r , Davis is the 
author of a number of technical pa
pers and the co-editor of the volume 
"Uni t Pi'ocesses in Hydrometallurgy," 
He received his B.S. and M.S, degrees 
(both in metaUurgy) f rom New Mex
ico Institute of Mines & Technology 
and fi'om the University of Washing
ton. 

The other two new conference rec
ords were split by Western State and 
Adams State. Cummings of Adams 
State set the record of 1:52.8 in the 
200-yard free style, and Western State 
won the 400-yard free style relay when 
team members North, Wheatlake, 
Word, and Tepley estabUshed a new 
conference record at 3:23.8. 

Mines Closes Out 
'.970 BasketbaL, 

Mines closed out their 1970 basket
baU season on Feb. 23 with a 93-89 vic
tory over Regis College and a 7-7 rec
ord in the Rocky Mountain Athletic 
Conference Mountain Division. 

Regies, who had lost to Adams State 
earlier, ranked second in the confer
ence with a 10-3 record, but the Ore-
diggers changed Regis' statistics to 
10-4 foilowing an outstanding perform
ance by the Miners ' starting five. 

The first half witnessed Mines puU-
ing ahead in the first minute and 
maintaining their lead with a spread 
of four to ten points; at half time 
C S M led 44-38, 

After halfaime the second half ex
ploded when the Miners pressured 
Regis for the first eight minutes and 
obtained at one time a 19-point lead, 
but Regis came back twice and came 
within two points at 6:33 with the 
score 72-70 and with 48 seconds left 
when the score was 89-87. 

The f ina l 48 seconds saw Regis 
committing three fouls and the abili
ties of Jay Godley, Dave RoUer and 
Chris Babbitt in picking up the ad
ditional fom- points to put Mines out 
front with 93 points. 

Top scorer for both teams was John 
K a f k a , of Regis, with 29 points; top 
scorers for Mines were Jay Godley 
with 26, Joe Butkovieh with 23 and 
another 20 by Dave Roller. 

This game ended CSM's season 
with 14 wins out of 25 games, and 50 
per cent in the conference at seven 
aU. 

^̂ ose to CU 19-16 
' Colorado School of Mines wrestlers 
-lead C U in their second match untU 
t̂he last round at heavyweight 16-14^ 
but feU 19-16 after CSM's heavyweight 
Vic Bush was pinned at 2:35 by 
Kral icek. "We maintained. the lead 
.with the 5 obtained f rom the 118 for-
;feit C U had to give," Coach Hancock 
said, "and considering that our team 
:Was previously defeated by C U in 
^December 29-7, we did a meritabie 
;job even with the 19-16 loss." 
; Mines squad has shown a vast im
provement in performance even with 
ithe loss of 11 of the 25 starters ant̂  
ithe high number of freshmen pres-
iently wrestling. ^ 

John Funk (126) was defeated in a 
:9-6 decision but one must consider 
jthat he has come a long way since 
lan auto accident in the f a l l when both 
;of his shoulders were dislocated.! 
bother outstanding C S M wrestlers| 
were freshman Dave Erickson, who 
won his first match at 150 and Gary 
Geddes at 134, who has won his lasti 
|two matches. ; 
; C U showed a lot of determination i n 
:their heavier weights, as is evident 
iin the last three matches with two; 
decisions and one pin for CU's wres
tlers. 
' S E A S O N M E E T S I 
' Utah University 22, C S M 15 i 
•I C S M 17, Fort Hays State College 15 ! 
i University of Colorado 29, C S M 7 | 
; University of Wyoming 30, C S M 5 t 
\ Colorado State CoUege Tournament 
J—6th place, out of 8 teams ! 
i U.S. A i r Force Academy 33, C S M 2 ; 
i Western State CoUege 32, C S M 8 
1 Adams State.goUege 28, C S M 8 < 
i Colorado State CoUege 32, C S M 0 
I Colorado State Univesity 21, C S M 15 ! 
j University of Colorado 19, C S M 16. ! 
I - • . 

Cerro Gives $1,500 i 
i For the second year, Cerro Corp., 
has donated $l,50p to the Mining De
partment of Colorado School of Mines,; 
on an unrestricted basis. \ 
! GeneraUy thid gift is used to im-l 
prove CSM's mining staff and facUi-; 
ties, and is given in appreciation for ' 
the graduate studies avaUable to| 
Peruvian engineers that attend C S M 
from the Cerro Corp. i 

1969-70 WRESTLING SEASON 
Utah University 22, C S M 15 
C S M 17, Fort Hays State CoUege 15 
University of Colorado 29, C S M 7 
University of Wyoming 30, C S M 5 
Coiorado State College Tournament—6th place out of 8 teams 
U.S. A i r Force Academy 33, C S M 2 ' i 
Western State CoUege 32, C S M 8 j 
Adams State College 28, C S M 8 
Colorado State CoUege 32, C S M 0 
Colorado State University 21, C S M 15 ; 
University of Colorado 19, C S M 16 ' 
R M A C Tournament—Sth place out of 9 teams 
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Robert McMillan, '41 
E. J . Mayhew, '41 

Terrsearch, inc. 

Geologic Consultants 

Minerals Petroleum Engineering 

12092 West SOth Piace — Tel. 303-424-7718 

Wheat Ridge, Colo . 80023 Cable Terrasearch 

Denver, Co lo . 

Ralph T. Simermeyer, '57 
Ralph T. Simermeyer & Associates 

Consultants 

C O M P U T E R P R O G R A M M I N G 
D A T A P R O C E S S I N G 

H U 8-1377 — H U 8-2396 
16416 Diana Lane 

Houston, Tex. 77058 

James Colasanti, '35 
Donald A, Craig, '48 

Metal Treating & Research Co. 

Commercial 
Heat Treaters 

Consulting 
Metal lurgical Engineers 

433-1851 

4110 Fox SI. Denver, C o l e . 80216 

^ ^ p f n l D E N V E R A I R M A C H I N E R Y C O . 
S i n l D E N V E R M A C H I N E S H O P . I N C , 

Phone: 

255-2881 or 266-0507 

Addresses: 

26II W . 6ih Ave., Denver, C o l o . 80204 

1421 Blake St., Denver, C o l o . 80202 

E D W I N F. WHITE, '36 

Res. Phone 279-1679 President 

Ronald E. Diederieh '57 

C O N S U L T A N T 

C O M P U T E R P R O G R A M M I N G 

D A T A P R O C E S S I N G 

1630 Neptune 

H U 8-2396 Houston. Texas 77058 

Paul M. Hopkins 

Registered Professional Engineer and 
Land Surveyor 

Mining Geologist and Engineer 

2222 Arapahoe Street P.O. Box 403 

Crestview 9-2313 Golden, Colorado 

T O M M O N C H A K of Colorado School 
of Mines receives from James Maher, 
executive secretary of the Denver Bowl
ing Association, third place team trophy 
Mines won in the Rocky Mountain Bowl
ing Conference. 

'^egis Overtakes 
Mines 81-70 

The Regis Rangers came back with 
46 points in the second half to defeat 
the Colorado School of Mines Oredig
gers Monday night {Feb. 9) in R M A C 
play. 

The Raiders opened the game with 
eight points in 2V^ minutes before 
Mines picked up a single score on a 
free t h r o w after f ive turnovers. 
Regis maintained the lead until C S M 
evened the score at 13 all with a free 
throw by Tom Applegate with 13:00 
minutes remaining. Again, though, 
the Raiders took advantage of turn
overs and gained a nine-point lead at 
8:27 remaining. The Orediggers again 
came back and with 1:54 remaining 
Dave Roller scored on a layup to even 
the score at 28-28, followed by a C S M 
rally, leaving the half-time score at 
40-35 with the Orediggers leading. 

Following the first half, the Raiders 
exploded, scoring 10 points during the 
f i rs t minute and 15 seconds to CSM's 
single bucket and regained the lead 
45-42. The Orediggers never again ap
proached the lead, trailing f rom three 
to 11 points, the R a i d e r s largest 
spread gained at the end of the game. 

Joe Butkovieh received top honors 
in scoring with 20 points and 12 re
bounds, backed with the efforts of 
Jay Godley's 17 points, and Tom Ap-
plegate's 14. Dave RoUer pulled down 
the largest amount of rebounds for 
both teams, totaling 16. The Raiders 
starting five each placed in double 
scoring figures, with Paul Drink-
haun scoring 15 points and recovering 
15 rebounds. 

Mines hit 42,8 per cent of their bas
kets to the Raiders 42.4 per cent f rom 
the floor, although the Miners hit 84.2 
per cent of their free throws, 16 out 
of 19, whUe the Raiders only picked 
up 25 out of 36 for 69.4 per cent. 

Mines is now 5-5 in R M A C play with 
an over-aU season of 11-9. 

CSM Wrestlers 
Close Out Season 
CO L O R A D O School of Mines wres

tling team under coach Jack Han
cock closed out their 1969-70 season 
March 13-14 at the college division of 
the N C A A National Tournament in 
Ashland CoUege in Ohio. 

Mines sent eight wrestlers fo par
ticipate in the tournament. In all 
there were 173 colleges which parti
cipated with over 400 wrestlers at 
Ashland. 

Of the eight C S M wrestlers, only 
Dennis Ferrera, a junior at 158 weight, 
won in the first round of competition. 
He had a 3-2 decision over Davis of 
the U , S. Coast Guard Academy. Den
nis lost in the second round of compe
tition by a f a l l to MiUer of Central 
Michigan. 

Coach Hancock felt this year there 
developed a drastic difference in col
legiate wrestUng. The caliber and in
creased quality of the wrestlers was 
very noticeable, and also the in
creased interest in the sport by col
leges and universities throughout the 
United States. At the N C A A Tourna
ment three of last year's national 
champions were eliminated f rom com
petition during the f i rs t round of the 
semi-finals, and an additional host of 
place winners occurred. 

Season Record (w-l-t) 
John Funk, 118, Junior 3-3-1 

NCAA Tour. dec. by Curra, Old Dominion 
College 

Mike Roark, 120, Sophomore 1-4-1 
NCAA Tour. dec. hy Ciiilmonik, East Strouds-

burg St. Col. 
Gary Geddes, 134, Freshman 6-8-1 

NCAA Tour. dec. hy Brown, North-East Mis
souri 

Tim McClure, 142 Freshman 4-9-0 
NCAA did not compete 

Dave Erickson, 150, Freshman 2-13-0 
NCAA Tour dec. by Link, Springfieid College, 

Mass. 
Dennis Ferrerar, 158. Junior 3-7-1 

NCAA Tour. dec. over Davis, U. S. Coast 
Guard Academy [3-2} 
dec. by MiUer, Central Michigan (fall) 

George Hodnett, 167, Freshman 7-10-1 
NCAA did not compete 

Tom Comi, 177, Sophomore 3-11-1 
NCAA Tour, dec. by Amicucci, New York 

Marat ime 
Ken Isenhardt, 190, Freshman 2-7-1 

NCAA Tour, dec. hy Weier, Chico State Col-
lego 

Vic Bush, hwt. Junior 10-9-1 
NCAA Tour. dec. hy Burde. Central Michigan 
SEASON RECORD OF MEETS 

Utah University 22, OSM 15 
CSM 17, Fort Hays State College 15 
Umversity of Colorado 29, CSM 7 
Umversity of Wyoming 30, CSM 5 
Colorado State College Tournament—6til place 

out of 8 teams 
U.S; Air Force Academy 33. CSM 2 
Western State Coiiege 32, CSM 8 
Adams State College 28, CSM 8 
Colorado State College 32, CSM 0 
Colorado State University 21, CSM 15 
Umversity of Colorado 19, CSM 10 
RMAC Tournamen—5ti! place out of 9 teams 
MIWA Tournament—participated 
NCAA College Div. Tournament—participated 

WAIMME Scholarship 

AL B E R T O J . G I L E S is one of 27 
applicants who were granted 

scholarship loans by W A A I M E to 
undergraduate coUege students. He 
comes f rom A I M E ' s Peru-Lima Sec
tion and is studying Mining Engineer
ing at the Colorado School of Mines. 
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Alumni Dinner For Prospective CSM Athletes 
B y Fr i tz Brennecke 

r p W E L V E of the cream of the Den-
X ver area's crop of high school 

athletes were guests at a dinner spon
sored by the Denver area Alumni at 
the Petroleum Club, Thursday, March 
5. In ali but one instance, each stu
dent athlete was accompanied by his 
father. 

The dinner was arranged by an 
Alumni Committee composed of Ar t 
Biddle, '61; La r ry Faulkner, '59; Ron 
Lestina, '50; Jerry MarshaU, E x '59; 
John Rossi, '61; and George Welsh, 
'59, Tom CarroU, '60, was chairman. 

Featuring the evening's program 
was a talk by John R, King , president 
of King Resources, who gave a very 
interesting, informative, and thought-
provoking talk on our nation's wealth, 
its proper use and conservation, as 

CSM SvirimrQers 
Win Two Out 
Of Three 

Colorado School of Mines hosted 
Colorado CoUege and Wayne State of 
Nebraska in a triple dual meet Feb. 
20 on CSM's campus. 

Colorado CoUege defeated both C S M 
and Wayne State in the first rounds 
of the meet. Mines dropped to CC 
68-22 whUe Wayne State only scored 
22 points to CC's 86, In the last round 
C S M came back to life and defeated 
Wayne State 77-31 to finish out the 
triple meet. 

Outstanding C S M performers were 
Rick Sadok, who won both the one 
and three meter diving events, and 
set a new pool and team record in 
the three meter event; Mike Kre in , 
who won the butterfly event, covering 
the 200 yards in 2:26.1; and Golden's 
own Chuck Crew, who won the 100 
yard free style by covering the dis
tance in 50.5 seconds, A new team 
record in the 400 yard freestyle relay 
was also set by Mines with a time of 
3:29.04 by John Boerstler, Chuck 
Crew, J i m Hendrickson, and Mike 
Kre in . 

Saturday afternoon (Feb. 21) the 
C S M swimmers handed Adams State 
CoUege a soUd defeat on the Mines 
campus 72-41. Chuck Crew set a new 
school and pool record in the IQO-yard 
free style event covering the distance 
in 49.3 seconds. Crew also won the 50-
yard free style event with a time of 
22.6 seconds. Bob Wiley also set two 
new team records in the 1,000- and 
500-yard free style events with the fol
lowing times, 12:03.5 and 5:44.01 re
spectively, K i m Cummings of Adams 
State set a now pool record in the 
200-yard individual medley with a 
time of 2:09.05. 

weU as dwelling on the need for wiser 
cooperation with foreign nations on 
the matter of exploitation of their na
tural resources. 

M r . K i n g was recently appointed 
Ambassador by President Nixon, as 
his personal representative to Expo 
'70, Japanese World Exposition open
ing in Osaka, Saturday, March 14. 

M r , K i n g was introduced by Dr . 
Orlo E . Childs, C S M president, who 
also spoke briefly on the philosophy 
of athletics in coUege. 

Sixty Alumni attended, including 
Board of Trustees Members, E d E i 
senach, '39; RusseU H . "Ru t " Volk, 
'26; and Leo Bradley, '49. 

Among the honored guests were 
Dr. John W. Vanderwilt, C S M presi
dent emeritus; Dr. Tony Pegis, vice 
president for Development and Stu
dent Af fa i r s ; Dean Emeritus B i l l Bur
ger; Wilbur "Vince" Vincent, presi
dent of the Golden Quarterback Club. 

Head FootbaU Coach Marv K a y in
troduced the high school guests and 
their fathers. He briefly summarized 
the exceUent academic qualifications 
each boy possessed as weU as his ath
letic accompUshments. C S M Director 
of Athletics Fr i t z Brennecke acted as 
toastmaster. The excellent buffet din
ner was preceded by the usual social 
hour. 

It was the unanimous opinion of all 
present that much good was accom-
pUshed in having these high school 
athletes as guests of the Alumni . Not 
only was it a worthwhUe function 
f rom the standpoint of pubUc relations 
but served to create a very favorable 
impression of Mines Alumni and the 
high regard in which the school is 
held by industry. 

Prospective student athletes in
cluded: Bob Ariano, Bear Creek; 
Dennis Funderbm'k, Ranum; John 

Hart, Aurora Hinkley; John Herle-
vich, Westminster; Dave Jones, Gree
ley Central; Dennis Koop, South; Dan 
Lovelace, Sheridan; Rick Lovett, Ra
num; J i m Reyman, Fort Morgan; 
Alan Rowe, Brighton; Er ick Smith, 
Westminster; Terry Wadsworth, Au
rora Hinkley. 

Members of the coaching staff pres
ent in addition to Kay and Brennecke 
included Dick Stapp, assistant foot
ball coach; J i m Darden, basketbaU 
coach; Joe Davies, track coach; Bob 
McCandless, swimming coach. 

CSM Places Second 
At Feb. 28 Track Meet 

Colorado State CoUege again won 
top honors at CSM's invitational track 
meet Feb 28 by collecting 110 points 
out of the 15 events. 

Colorado Schooi of Mines placed 
second with 52V2 points foUowed by 
Southern Colorado State CoUege's 39V^, 
Chadron State of Nebraska with 22, 
Colorado College with 8, and Regis 
College with 7. 

CSC gained seven first places in 
running events and three first places 
in field events. Mines gained three 
first places in events, two in running 
events and one in field events. SCSC 
gained the remaining two first places 
with one each in running and field 
events. 

Outstanding events during the track 
meet were the 440 yard relay which 
was won by CSC with a time of 44 
seconds flat, tying their record set in 
1969 at CSM's field house; Golden's 
Chuck Crew, who won the 50 yard 
high hurdles with a 6.4 seconds time, 
and CSM's Brett Bristol of Brighton, 
who won the high jump at 6 feet 2 
inches. 

'.970 Baseball Schedule at Mines 
Monday, March 30—Spring trip to Phoenix. 
Tuesday, A p r i l 7—Metro State at Golden-^iOO p.m. 
Thursday, A p r i l 9—Denver University at Denver—3:00 p.m. 
Saturday, AprU 11—Regis CoUege at Regis—1:00 p.m. 
Sunday, A p r i l 12—Regis College at Regis—-1:00 p.m. 
Tuesday, A p r i l 14—Metropolitan State at Golden—4:00 p.m. 
Thursday, AprU 16—Chadron State at Golden—1:00 p.m. 
Saturday, AprU 18—Regis CoUege at Golden—1:00 p.m. 
Sunday, AprU 19—Regis College at Golden—1:00 p.m. 
Tuesday, AprU 21—Metropolitan State at Golden—4:00 p.m. 
Thursday, AprU 23—Denver University at Golden—4:00 p.m. 
Friday, A p r i l 24—Southern Colorado State C. at Pueblo—7:30 p.m. 
Saturday, Apr i l 25—Adams State Coiiege at Alamosa—1:00 p.m. 
Sunday, AprU 26—Western State at Gunnison—1:00 p.m. 
Tuesday, AprU 28—Metropolitan State at Golden—4:00 p.m. 
Thursday, AprU 30—Colorado CoUege at Colorado Springs—3:00 p.m. 
Friday, May 1—J. V . Rangely College, Golden—2:00 p.m. 
Saturday, May 2—Western State at Golden—1:00 p.m. 
Sunday, May 3—Adams State CoUege at Golden—1:00 p.m. 
Wednesday, May 6—MetropoUtan State at Golden—4:00 p.m. 
Saturday, May 9—Colorado CoUege at Golden—1:00 p.m. 
Tuesday, May 12—Metropolitan State at Golden—4:00 p.m. 
Friday, May 15—RMAC Playoff—Pueblo or Greeley 
Saturday, May 16—RMAC Playoff 
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]ook Reviews 
Three Publications 
On Nuclear Energy 

Three publications which provide 
information about the nuclear energy 
literature available to the general 
public and to scientists and engi
neers on a world-wide basis have re
cently been published by the Atomic 
Energy Commission. 

The booklets are "Science Informa
tion Available f rom the Atomic En
ergy Commission"—TID-4550 (12th 
Revision) A p r i l 1969; "Subject Scope 
of Nueiear S c i e n c e Abstracts,"— 
TID-4552 (6th Revision) J a n u a r y 
1969; " A n Analysis of World-Wide 
Contributions to Nuclear Science Ab-
sti-acts, Vo l . 22 (1968)"—Tir)-25004. 

The fu-st two booklets, TID-4550 
and TID-4552, may be obtained with
out charge f rom the U , S. Atomic 
E n e r g y Commission, Division of 
Technical Information, P . 0. Box 62, 
Oak Ridge, Tennessee 37830. TID-
25004 is available for $3.00 f rom the 
Clearinghouse for Federal Scientific 
and Technical Information, Spring
field, V a . 22151, 

Fast Reactors 
And the Univ. 

Fast Reactors and the University, 
a new publication being offered by 
the American Society for Engineer
ing Education, is the compilation of 
papers f r o m an important conference 
on Fast Reactors and the University, 
held at Rensselaer Polytechnic In
stitute with financial assistance f rom 
the Atomic Energy Commission Di 
vision of Nuclear Education and 
Training, and f rom A S E E . 

The recent emergence of fast re
actor development as a major na
tional program was the impetus for 
the conference. It is believed that 
fast reactors have important impli
cations for both curricular and re
search activities in nuclear engi
neering, Distingmshed representa
tives of industry, national laboratory, 
and government participated. 

The book covers the three prin
cipal areas discussed at the confer
ence — general aspects of fast re
actor development, specific pertinent 
technical disciplines, and academic 
affairs. The issue causing most dis
cussion among the participants was 
interdisciplinary education. The con
census was t h a t interdisciplinary 
competence may prove even more 
important in fast reactor work than 
in thermal reactor work. 

Fast Reactors and the University, 
a 450-page book edited by Mart in 
Becker, is available f rom the Amer
ican Society for Engineering Educa
tion, One Dupont Circle, Washington, 
D. C. 20036, at a cost of $1.50 per 
copy. 

Oil Poilution Study 
Recent disasters involving large-

scale oil spills in coastal areas have 
brought the problem of oil pollution 
to general attention. To meet the 
need for an in-depth state-of-the-art 
report on this vi ta l topic, leading re
search workers have prepared a vol
ume published by Plenum Press, 
New York. 

The. work brings together, in one 
unique volume, a description of the 
biological damage caused by oil on 
the sea, the engineering problems en
countered in atempting to clean up 
the pollution, the trends in oil tanker 
design, the legal probjlem of just who 
is liable for damages caused by oil 
spills, and governmental regulation 
of production and ti'ansportation. 

The interrelation of the problems 
is of utmost importance. As the ed
itor. Professor David P . Hoult of the 
Masachusetts Institute of Technology, 
states in his preface, " . . . the gov
ernment can only enforce control 
procediu'es if these procedures are 
technologically feasible." He reminds 
us that " . . . the detergent used in 
cleaning up the Torrey Canyon spill 
was biologically more destructive 
than the oil spiUed." 

To prevent similar errors in the fu
tm-e, every.-, facet of oil on the sea 
must be explored. How the sinking 
of an oil spUl may cause the oU to 
enter the marine food chain, the ef
fects of long-term poisons derived 
f rom crude oil, distinguishing, or 
"fingerprinting," oils produced f rom 
different oil-bearing horizons, and 
low-level effects of crude oil pollu
tion must be studied. 

The book. Oil on the Sea, the first 
volume in Plenum's new "Ocean 
Technology" series, covers these, and 
other questions in detail, with papers 
by Norman A. Holme, Max Blumer, 
Robert W. Holmes, Gerard P . Canev-
ari , James A . Fay, David P . Hoult, 
Paul Tuliy, R. F . Cooke, and Max N . 
EdwaTds. Chapters on the Santa 
Barbara oil spill and the effects of 
Torrey Canyort poilution on marine 
life emphasize that, while responsible 
scientists have, for years, been at
tempting to educate the public on 
this issue, it took major calamaties 
to draw the necessary civic attention 
to the problem. 

Pr iced at $8.75, this timely and 
comprehensive volume presents the 
proceedings of a symposium on the 
scientific an dengineering aspects of 
oil on the sea, sponsored by the Mas
sachusetts Institute of Technology 
and the Woods Hole Oceanographic 
Institute. The symposium was held 
in Cambridge, Mass, on May 16, 
1969. 

The series, of which this volume is 
the first, is under the editorial direc
tion of Professor John P . Craven of 
the Department of Naval Architec
ture and Marine Engineering, aiso at 
MIT , 

Surface Mining Studies 
Case Studies of Surface Mining is a 

new book recently published by the 
Society of Mining Engineers of the 
American Institute of Mining, Metal
lurgical, and Petroleum Engineers, 
Inc., ( S M E of A I M E ) . 

Edited by Howard L . Hartman, the 
book covers the proceedings of the 
II International Sm'face Mining Con
ference held in Minneapolis, Minne
sota in September 1968. 

The timely, world ranging review 
of the rapidly expanding technology 
of surface mining includes recent de
velopments in the recovery of such 
minerals as coal, i ron ore, and cop
per, and other metals such as va
nadium, uranium, j molybdenum. It 
also covers industrial commodities 
such as cement, kaolin clays, sulfides, 
and phosphates. 

Dr . Hartman is aj well-known min
eral industry educator and expert; 
on rock dx-ilMng and ^penetration, mine 
ventilation, and dus;t control. He is 
Dean of the Schooi of Engineering at 
Sacramento (Calif.) -State College, 
was formerly head bf the mining en
gineering department at Pennsyl
vania State University, and has 
taught at the University of Minnesota 
and the Colorado School of Mines. 

Each of the 18 case studies pre
sented deals with the unique engi
neering problems dnd solutions ex
perienced under a ; wide variety of 
operating conditions. In addition to 
a descriptive ti'eatment of the sub
ject, the authors have focused on the 
engineering and management de
cision-making that entered into mine 
development and operation. 

Included in the volume is a smwey 
of surface mining methods in Aus-
traha with emphasis on coal proper
ties, a survey of coal mining and 
transportation in the USSR, and a 
review of placer-deposit exploitation 
by dredging techniques. 

The list price of C A S E STUDIES 
OF S U R F A C E M I N I N G is $26. It is 
available to A I M E members for $20. 
Orders should be sent to A I M E , 345 
East 47th Sti-eet, New York N Y , 
10017. 

Education for Engineers 
The ^third in a series of monographs 

on Continuing Engineering Studies 
(CES) has just been published by the 
American Society for Engineering 
Education. The 96-page book con
tains the papers presented at the 
third meeting of A S E E ' s C E S D i 
vision in Milwaukee, Nov.'20-22, 1968. 
Under the chakmanship of Chester 
L . Brisley, professor and dh-ector. 
University Extension, University of 
Wisconsin — Milwaukee, the confer
ence enabled industi'y and education 
to, come together to discuss the in
creasingly important area of con
tinuing education for engineers. 

The first two books in the series 
(Continued on Page 43) 

THE MtNES M A G A Z i N E • APRIL, 1970 41 



Section news should be in the 
Alumni Off ice by the 20th of the 
Month preceding Publication. 

Alabama 
Biriiungliam 

Alaska 
Ancliorage 

Arizona 
Arizona 

California 
Bay Cities 

Santa Clara VaUey 

Sacramento 

San Joaqnin Valley 

Soutiiern California 

Colorado 
Denver 

Grand Junction 

District of Columbia 
Wasiiington 

Illinois 
Great Lakes 

Kansas 
Wichita 

Louisiana 
New Orleans 

Lafayette 

Minnesota 
Iron Ore Range 

Missouri 
St. Loulfi 

Montana 
Butte 

Nevada 
Northern Nevada 

New Mexico 
Carlsbad 

Four Corners 

New York 
New York 

Ohio 
Central Ohio 

Cleveland 
Uk.abuma 

Bartlesviile 

Oklahoma City 

Tulsa 

Oregon 
Lower Columbia 
River Basin 

Pennsyl vania 
Eastern Pennsylvania 

Pennsylvania-Ohio 

Texas 
Coastal Bend 

E l Paso 

Houston 

Permian Basin 

Dallas-Fc. Worth 

PRESIDENT 

Guerdon E , Jackson, '52 

Carl Foget, '61 

Gail Penfield. '56 

R. A. Ganong, '47 

Dicic Richards. '63 

Earl Ostling, '54 

Arch F . Boyd. '26 

A. A. Wyner, '2S 

C. R. Fitch. '49 
7915 Exchange Ave. 
Chicago 17, 111. 

Francis Page, '39 

John Petrocco, '50 

John J . Wallace, '51 

Paul ShankUn, '49 

H. A. Dumont. '29 
227 Crane St. 
Edwardsville, 111. 

Jolm M . Suttie, '42 
Continental Dr, Butte 

Paul V. Fillo, '40 

John Magraw, '53 

BM CuUer, '4a 

Robt. B. Kennedy, '38 

Bob Garrett. '45 

G. T. Mclntyre, '30 

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

T o d d C . Storer , '47 

Michae l D iLembo, '58 

Samuel Hochberger, '48 

Vincent G. Gioia. '56 

Ruhcrt B. Owen, '51 

Peter A. DeSantls, '51 

John A. Jameson, '50 

Hal Ballew, '51 

Wallace Tucker, '49 

VICE-PRESIDENT SECRETARY-TREASURER 

Wm. Haynes, '54 

Reginald S. Y. Lee. '67 
628 E . Sth Ave., Anchorage 99501 

WiUiam E , Saegart, 
'53 

James D. SeH, '55 
2762 W. HoUaday St. 
Tucson, Ariz. 85706 

Dave Strandburg. '61 
Tom Aude, '62 

54 Woodford Drive 
Moraga, Calif. 94556 

Stanley Y. Ogawa, '53 

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

B. A. EUison. '61 
Neal Schmaie. '68, Sec. 

Allen McGlone. '54 
Ted Seep. '68 

2790 S. Steele St.. Denver 

Robert H. Sayre, '34 Robert F . Barney. '35 

Louis DeGoes, '41 
Charles T. Baroch, '23 

2001 N. Daniel St. 
ArUngton, Va. 

James Daniels. '51 
307 Schweitzer Bidg., Wichita, Kans. 
A M 5-0614. 

Chas. D. Tyler, '53 
Joseph L, DuBois. '50 

Mobil Oii Corp., l l l l Gravier 
New Orleans. La. 70112 

Edward J . Gibbon, 
'68 

Stephen D. Chesebro. '64 
P. 0. Box 51345 
Lafayette, La. 70501. 

H. R. Fllzpatrick, '36 James H. Bright. '52 
1450 E . 2nd St. 
Reno, Nev. 89502 

Lou Amick. '50. 

Board of Governors: 
Ralph Hennebach, '41 
0. D. Michaelson, '32 
C. Belhn, '34 
R. B. Kennedy, '33 

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

Raymond M . Schalz. '35 
Battelle Memorial Institute Columbus 

Carl Nowak, '62 lUchard Pitney, '60 

Bi:i Fredrick, '56 
Charles Strong, '58 

Box 336, BartiesviUe, Okla. 

Jerry McLeod, '57 
1708 East 60lh Pi. 
Tulsa, Okla. 74105 

D. H. Griswold, '30 WendeU Cloepfil, '62 

Arthur Most. Jr.. '38 
1345 Woodland Cr., 
Betlilehem 

David P. Blhl. '58 
Dravo Corp., Pittsburgh and 
Terrace Rd., Carnegie, Pa. 15106 

Hay Gouett, '52 
Charies R. RusseU, '54 

Petroleum Tower 
Corpus Christi, Texas 

WilUam F . Dukes, 
•50 

L, G, Truby. '48 
4320 O'Keefe Dr. 
E l Paso, Texas 79902 

Ronald E , Diederieh, 
'57 

James K, Applegate, '66 
Marathon Oil Co. 
2300 W. Loop, South 

Harry B. Hlnhle, '59 Al Wynn. '65 
4313 Princeton. Midland. Tex. 79701 

Frank A. Ausanka, 
'42 

Peter H. McQueen. '50 
2129 HUdring Dr. West 
Ft. Worth, Texas 

TIME AND PLACE OF MEETING 

On call of the president. 

Annual Meeting, Dec. 7, 1970. Western 
Motel, Tucson, 

Meetings held on call of the Secre
tary, 

Luncheon meeting held third Tuesday 
of each month, Denver Press Club. 
1330 Glenarm PI. 

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

Meetings called by secretary. Contact 
secretary for date of next meeting. 

Regular luncheon meetings — last 
Wednesday of the odd-numbered 
month except July. 

Regular luncheon meetings at La
fayette Petroieum Club on fourth 
Thursday of each month. 

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

Special meeting 
presidenl. 

at the call of the 

Meetings on caU every month or six 
weeks from September to May, usu
ally at Uptown Mining Club, 49th 
and Park Ave. 

Meetings held on call ot president. 
Regular meetings held every Tuesday 

at noon, YWCA, 411 S. Johnston St. 
After September, group will meet 
every Friday. 

Regular meeting held at caU of the 
president. 

Meetings held at call of the president. 

On caU of the president. 

Meetings held first Wednesday oi each 
month (noon). Cafe "B," Golden 
Triangle YMCA, 4th and Wood Sts., 
Pittsburgh. 

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

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

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

Meetings held in Jan., Mar., May, 
Sept.. and Dec. 
Meeting held on call of president. 

(Continued from Page 41) 

contained the collected paperse of 
C E S conferences in Chicago and New 
Orleans in 1966 and 1967. The fourth 
C E S conference, was held in Pitts
burgh, Nov, 5-7, 1969, wil l be re
ported in C E S Monograph No. 4, to 
be published early in 1970. 

Monograph No. 3 is available at 
$2.00 per copy f rom Publications-Sales, 
A S E E , 2100 Pennsylvania Ave,, N,W. , 
Washington, D . C. 20037, Monographs 
1 and 2 are also available at the same 
price. Standing orders for the entire 
series wi l l be accepted. 

Q u i p s 
Getting old is merely a matter of 

feeling your corns more than you do 
your oats, 

* :S * 

Cahfornia is a state that's washed 
by the Paci f ic on one side and cleaned 
by Las Vegas on the other. 

>S t- A-. 

The I'eason they cal l television a 
medium is because so much of it is 
neither rare nor well done. 

* * * 

In many parts of the orient, a mar
riage is arranged by the parents and 
a man doesn't know his wife until 
after the marriage. 

The arrangements in the United 
States ae considerably different, but 
the results are identical." 

Major Landslides 
The Caiifornia Division of Mines 

and Geology has been invstigating 
the landslide-prone southern front of 
the San Gabriel Mountains since 
1962, 

Now two Division geologists have 
found that sliding is as common 
throughout that range, in Los An
geles and San Bernardino Counties, 
as it is on the southern slope. 

Many areas of sliding, large and 
small , are marked on a recently re
leased Division map of the San 
Gabriel Mountains, Map Sheet 15, 
titled Reconnaissance Map of Major 
Landslides, San Gabriel Mountains, 
California. 

The authors, D, M . Morton and R. 
Streitz, classify each area of slide 
movement according to the extent to 
which it can be identified as a land
slide. The four classifications are 
(1) clearly recognizable landslide 
with well-defined bounds, (2) clearly 
recognizable landslide with poorly de
fined bounds, (3) areas of unusual 
topography that could have been 
formed by landshding and (4) areas 
of talus and/or stream terrace that 
may be the results of landsliding, at 
least i n part. The direction of land 
movement is shown for each slide. 

The map may be purchased at D i 
vision offices in Los Angeles (107 S. 
Broadway), San Francisco (Ferry 
Building) and Sacramento (Resources 
Building) for $1. MaU orders are ac
cepted only at the San Francisco of
fice. 

How to Respect 
And Display Flag 

In three short weeks a Veterans 
Administration p u b l i c a t i o n has 
zoomed to the top of the country's 
"best seller" Ust. 

Administrator of Veterans Affa i r s 
Donald E , Johnson, who is also 
chairman of the President's Veterans 
Day National Committee, described 
as "phenomenal" the number of re
quests for a two-color pamphlet en
titled "How to Respect and Display 
Our F l a g . " 

"Our original supply of 100,000, we 
believed, would be sufficient and we 
were not prepared for the deluge of 
requests that has pushed our dis
tribution to the one miUion f igure," 
the V A ' s chief declared. 

AERIAL TRAMWAYS 
Design, Manufacture & InstaUation 

HERON ENGINEERING CO. 
2000 S. Acoma St., Denver, Colo. B0233 

Phone 777-4497 

G . C . Weaver. '26 

P O T A S H 

C O N S U L T A N T 

P. O . BOX 1014 

C A R L S B A D , N E W M E X I C O 

SECTION PRESIDENT VICE-PRESIDENT SECRETARY-TREASURER TIME AND PLACE OF MEETING 
Soulh Texas William A. Conley, '19 

1515 Haskins Rd. 
San Antonio 

Meetings held at 7 p.m. on first Thurs
day of February, May August, No
vember at Old Town Inn, 416 Bth 
St.. San Antonio. 

Utah 
Four Corners See N.M. for officers 

Salt Lake City Allen D. Trujillo, '62 Wallace W. Agey, '48 Carl D, Broadbent. 'C4 
5750 Glenbrook St. 
Salt Lake City, Utah 84121 

Four meetings annually on dates set 
by officers. 

Washington 
Pacific Northwest 

Sidney B. Peyton, Jr., 
'54 

Boyd Watkins. '84 
10427 Aqua Way S. 
Seattle. Wash. 98168 

Eastern Washington Arden Bement. '54 Meetings on caU of president; annual 
August picnic. 

Wyoming 
Central Wyoming 

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

Canada 
Caigary 

Riciiard C. Siegfried. '50 
Canadian Superior Oil 
Ltd. 
703 6th Ave., Calgary 
Tel.: 267-4110 Local 429 

Calgary Section meets for a noon 
luncheon on the 3rd Monday ot 
Sept., Nov.. Jan.. Mar., May—at Cal
gary Petroleum Club. Visithig alum
ni Invited to attend. 

Franct Resident or visiting alumni may contact Bernard Turpin. '60, 33Rue de la Tourelie, 92-Boulogne, France. 

Ubya Haldon J . Smith, P.E.53, Corresponding Secretary, Derbasi-Geode Co.. p. 0. Box 529. Tripoli, Libya, 

Pern Martin Obradovic, '53 MeeUngs first Friday of each month 
(Aprii thru December), 12:30 p.m.. 
Hotel Crillon. Other meeUngs on call 

PhUippines 
Baguio Francisco Joaquin. '26 

Manila J . R. KuykendaU, 41 Jesus Jalondoni, '40 M . E , Natividad. '40 
c/o Northern Motors 
United Nations Ave., ManUa 

MeeUngs held at noon, second Tues
day of each month. 

Puerto Rico 

Turkey 
Ankara 

Venezuela 
Caracas 

Resident or visiUng alumni may contact L. L . Hagemann. '60, Apt. 17, E l Monte Apartments, Avenida Munoz Rivera. Hato Hey, 
Puerto Rico. 

Alumni visiting Turkey contact Ferhan Sanlav. '49, Turkiye PettroUeri A. 0. Sakarya Caddesi 24, Ankara, Telephone 23144. 

Z, Sancevic, '57 Jean Pas(|uall. '60 

THE MINES M A G A Z I N E • APRIL, 1970 

lan Achong, '58 
Cia. Shell de Venezuela 
Aptdo. 809, Caracas 
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c o n t a c t o u r m e n i n -
UNITED STATES 
California 
Coronado Engineering Equipment 
Room 306—Redwood Building 
800 Welch Road 
Palo Alto, California 94304 
Coronado Engineering Equipment 
219 North Indian Hill Blvd. 
Claremont, California 91711 

Florida 
A, R. Wilfley and Sons. Inc. 
623 Robins Road 
P.O. Box 2396 : 
Lakeland, Florida 33803 
Hawaii 
Duvall, Inc. 
Box 33 
Honolulu, Hawaii 96810 
Illinois 
Stoitenberg and Company 
6778 Northwest Highway 
Chicago, Illinois 60631 
Indiana 
Shouse-Brill, Inc. 
P.O, Box 886 
Evansville, Indiana 47701 
Michigan 
Absolute Equipment Company 
470 North Woodward Avenue 
Birmingham, Michigan 48011 
W. B. Thompson Company 
Iron Mountain 
Michigan 
Minnesota 
Langer Equipment Company 
P.O. Box 240 
Hibbing, Minnesota 55746 
Missouri 
Schleiffarth Industrial Equipment 
P.O. Box 13014 
Webster Groves, Missouri 63119 
New Mexico 
Union Industrial Corporation 
P.O. Box 1388 
Carlsbad, New Mexico 88220 

Ohio 
Scheel and Company 
5016 West 161st Street 
Cleveland, Ohio 44142 
Tennessee 
Abernathy-Thomas Engrg. Co. 
535-537 East Sullivan 
Kingsport, Tennessee 37662 
Texas 
Edward Soph Company 
966 M & M Buiiding 
Houston, Texas 77002 

Utah 
Ted R, Brown & Associates 
1401 Major Street 
P.O. Box 1356 
Salt Lake City, Utah 84115 

FOREIGN COUNTRIES 

Argentina 
Sociadad Anonima ind 

y Commercial 
Driilex Saic 
Salta 478 
Buenos Aires, Argentina 
Australia 
United Development Corp. 

Piy. Ltd, 
152 Bungaree Road 
Pendle Hill, New Soufh Wales 
2145, Australia 

Belgium 
Dorr-Oliver, S. A. 
6 Boulevard de Berliamont 
Brussels, Belgium 
Bolivia 
Retec 
Nicholas J . Papic 
Casilla 2510 
La Paz, Bolivia 
Canada 
Wilfley of Canada 
297 Garyray Dr. 
Weston, Ontario, Canada 
Chile 
Carry Cia, S, A. 
Casilla 2439 
Santiago, Chile 
England 
Dorr-Oliver Company, Ltd, 
Norfolk House 
Wellesley Road, Croydon 
England Cr9-2DS 
France 
Dorr-Oliver, SARL 
Siege Social 
8, Rue Bellini 
Paris 16e, France 
Germany 
Dorr-Oliver Bmbh 
Gustav-Freytag-Str. O 
(62) Wiesbaden, Germany 

Creative ^ ^ ^ f e Engineermg 

India 
Dorr-Oliver India, Ltd, 
L.C.T. Link Road 
Chakala, Andheri (East) 
Bombay 69, A. S, India 
Italy 
Dorr-Oliver SPA 
Corso Matteotti 3 
Milano, Italy 
Korea 
Mine & Construction Equip, Co. 
IPO Box 2016 
Seoul, Korea 
Mexico 
Wilfley Lafinoamericana S.A. 

de C.V, 
Apartado Postal #598 
Naucalpan de Juarez 
Edo. de Mexico 
Mexico 
Netherlands 
Dorr-Oliver, HV 
(153 Apoilolaan) 
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 International 

(Phil) Inc. 
P.O, 80X145 
Commercial Center 
Makati, Rieal, Philippines 
Puerto Rico 
Porto Rico Iron Works, Inc, 
Box 1589 
Ponce, Puerto Rico 00731 . 
Souih Africa 
Edward I, Bateman Ltd, 
Box 1671 
Johannestjurg, Transvaal 
South Africa 
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