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SIERRITA SAYS IT BIG! 4 

BACKFILLING ABANDONED COAL MINES U 

I Aerial view of Duval Sierrita and Esperanza Properties. 
I C o p p e r - m o l y b d e n u m ore from the Sierrita pit (upper center) 
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DUVAL SIERRITA MILL FACILITIES FOR COPPER AND MOLYBDENUM. Four 350-foot diameter rake tailing thickeners in the 
foreground reclaim water from the slurry for re-use. 

li's name sfands for "iHfle" mouniain in Spanish, bui don'f lef fhaf fool you, Duval 
could dig fwo Panama Canals wiih fhe effori if will fake fo exfracf Sierrifa's copper-
molybdenum-silver ore. 

You couldn't f ind a prettier place to build anything." 
F rom a jagged crest in tlie Sierrita Mountains of 

southern Arizona, the words came easily for S. H , (Ham) 
Mart in, general manager of metallic operations for Duval 
Corporation. What he saw even f rom this vantage point, 
however, was only a portion of Duval Sierrita Corpora
tion's $166 miihon copper-molyhdenum-silver property now 
coming into init ial production after 25 months of pre-min-
ing, m i l l construction and other work. Unless airborne, 
there is no single vantage point f rom whieh you can see 
ah. of Sierrita, 

The beauty Ham Martin described came from the 
slowly changing hues as the morning sun brushed the 
mountainsides. It came, too, f rom the Santa Cruz river 
valley to the east and f rom nature's mix of choUa (jump
ing cactus), palo verde trees and the ever present mes-
quite that dot this rugged region of the Southwest. 

In terms of total investment and sheer size it is the 
largest mining property ever developed by the company. 
Sierrita wi l l— 

• Process 66,000 tons of ore daily 
O Become the largest copper mining and mill ing faci l 

ity in Arizona and the second largest in the U . S. 
• Make Duval the second largest domestic producer 

of molybdenum 
• Mark fulfil lment of a cooperative effort between 

private enterprise and the federal government 
• Provide some 1,100 permanent new job opportun

ities for residents of the area in the company's min
ing and mining operations 

Sierrita's role in future revenues for Pennzoil United 
can also be told without great length: expected copper out
put of some 130 miiiion pounds per year during its first 
f ive years of production and 150 million pounds annually 

(Continued on Page 6) 

4 OCTOBER, 1970 • THE MINES MAGAZINE 

Above; Saskatoon potash property in Saskatchewan 

Right: Sierrita copper-molybdenum property near T u c s o n , Arizona 

Three More 
Duval Properties 
Go On Stream 
We are very proud of our three new facilities which 
came on stream during 1969 and 1970. They are the 
Culberson sulphur property near Pecos, Texas; the 
Saskatoon potash property in Saskatchewan; and 
the Sierrita copper-molybdenum property near 
Tucson, Arizona. These three properties represent 
an investment of more than $300 million in new 
mining facilities. 

In addition, Duval is producing at the Wills-Weaver 
and Nash Draw potash properties near Carlsbad, New 
Mexico; the Esperanza copper-molybdenum prop

erty near Tucson; the Mineral Park copper-molyb
denum property near Kingman, Arizona; and the 
Battle Mountain copper property in Lander County, 
Nevada. 

Duval's Interest in hard minerals Is not limited to 
those currently being produced. We have mineral 
rights to significant deposits of other minerals, and 
we are searching over the world for other deposits 
of hard minerals which would offer economic 
rewards in today's competitive environment. 

C O R P O R A T I O N 

1906 First Oily National Bank Building; Houston, Texas 77002 

The Mining Subsidiary of Pennzoil United, Inc. 



POWER SHOVEL BUCKET drops approximately 23 tons of copper-molybdenum ore into IOOO HP haul truclc. When fully loaded, 
the haul truck will carry 120 tons of ore. Each truck fire is 48-ply, stands nine feet high and weighs 3000 pounds. 

in subsequent years; plus 13 million pounds of molybde
num annually; plus approximately 500,000 ounces of silver 
a year. 

None of which wi l l be done easily or cheaply. Sierrita's 
414 million ton ore body has an average content of 0.35% 
copper and 0.036% molybdenum—levels considered un
profitable to mme only a few years ago. Thc worid's grow
ing need for copper, plus rapidly improvmg technology, 
however, has brought about a re-evaluation of the econom
ics of developing such low-grade ore deposits. 

As Resident Manager J . P . McCarty puts it, "We'U get 
everything out but the squeal." Judging f rom the gargan
tuan equipment now roaming this rugged mine site 24 
hours a day, and a layout of ore processing facilities as 
modern as any in the world, there is no reason to doubt 
his view. 

Sierrita's closest business address would be tiny Sahu-
arita, Arizona, which sti-addles U . S. Highway 89 some 20 
miles south of Tucson and only 47 miles north of the Mex
ican border. Sahuarita's two taverns, one grocery, one 
service station and a post office offer a rather sleepy fa
cade for the busy mining operations that go on in the 
mountains only a few miles away. 

Duval put its f i rs t metals property (Esperanza) in 
production in 1959 aproximately ten miles southwest of 
Sahuarita. Even while the Esperanza open pit copper-
molybdenum mine was being readied for production, Du
val's exploration team continued to investigate and make 
ore evaluations of the surrounding region—and to purchase 
additional mining claims. The team laid the foundation for 
this $166 million Sierrita project that has now been devel
oped just west of thc Esperanza mine. 

The Sierrita Propei-ty consists of over 13,000 acres. 
Included in this total acreage are 143 unpatented mining 
claims which were purchased by Duval. Approximately 58 
percent of the Sierrita ore body was acquired in the pur

chase of these claims. The remaining 42 percent of the ore 
body was controlled by patented mining claims owned by 
Duval. Duval has transferred these patented claims to 
Sierrita. 

A total of 178 test holes were drihed in order to de
lineate the Sierrita ore body and to test proposed waste 
dump areas. Some of the tests were drilled to check cer
tain holes drilled by another mining company which had 
previously drilled 60 core tests in the area. 

The exploration and preliminary development program 
delineated an ore body of 414 million tons with an average 
copper content of 0.35 percent (seven pounds per ton) and 
an average molybdenum content of 0.036 percent (0.72 
pounds per ton). Engineering pit design indicates that a 
total of 634 million tons of waste must be handled prior to 
and during the mining of the 414 million-ton ore reserve. 
This total of over a bilhon tons of ore and waste which 
wil l be mined, of which 131 milMon tons were removed 
during the pre-mine stripping operations, represents more 
than twice the tonnage excavated in the construction of 
the Panama Canal. 

Mining—It is anticipated that the eventual perimeter 
of the Sierrita open pit wil l encompass an area of approxi
mately 460 acres. As presently designed, the pit wil l ulti
mately reach a depth of 1850 feet below the highest eleva
tion of the pit area prior to mining. Such an ultimate depth 
wi l l represent a distance of almost one and one-half, times 
the height of the Empire State Building. 

Mining is accomplished by establishing a series of 
levels or benches, each bench being approximately 50 feet 
high. The first step in the mining cycle is the blasting of 
the various benches. To blast a bench, rotary driUs dr i l l 
holes 59 feet in depth and f rom nine inches to 12Vi inches 
in diameter. 

(Continued on Page 8) 
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Blast holes which contain water are loaded with a 
gelatin explosive m slurry form. Holes which are dry are 
loaded with a mixture of ammonium nitrate and fuel oil . 

A typical blast consisting of detonation of the explo
sives in 40 blast holes requires 75,000 pounds of explosives 
to break 200,000 tons of rock. A blast of this size provides 
enough broken material to keep one power shovel in pro
duction for approximately four days. 

Mining Equipment and Facilities—The mming equip
ment features six power shovels equipped with 15 cubic-
yard buckets and 32 haul trucks of 120-ton capacity. These 
shovels and trucks are among the largest presently used 
m the copper mining industry. In addition, six rotary 
blast-hole drills, 12 dozers and numerous other units such 
as motor patrols, fork lifts, cranes, water trucks, personnel 
busses and miscellaneous small trucks supplement the 
operation. Service facilities consist of two modern shops, 
steam cleaning pad, change room and offices. 

Because the power shovels and haul trucks are among 
the largest used in the industry, some pertment facts con
cerning these units are of interest. 

Power Shovels—1. The weight of each shovel is ap
proximately 450 tons; 2. Shovels are rated at 750 H P and 
are electrically powered by 4160-volt alternating current 
motors; 3. The 15 cubic-yard bucket has a capacity of ap
proximately 23 tons. 

Haul Trucks—1. The truck engines are 12-cyhnder dies
els rated at 1000 H P ; 2. The truck engine drives a direct 
current generator, which supplies power to electric motor 
assembhes in the rear wheels; 3. Trucks have a rated 
capacity of 120 tons and weigh approximately 75 tons 
empty; 4. Fuel tanks hold 450 gallons of diesel oil and the 
engines use one gallon per mile under full-load conditions 
and evel haul; 5. Truck tires are 48-ply, nine feet in di
ameter and weigh 3000 pounds; 6. The expected life of each 
truck is five to seven years, after which replacement is 
anticipated. 

Plant Facilities—The concentrator, which has a de
sign capacity of 72,000 tons of ore per day, and its associ
ated facilities are expected to cost approximately $100 
million. This capacity wil l be greater than that of any 
single copper-molybdenum concentrator in North America . 
The construction of plant facilities, as originally designed, 
were completed by mid-1970. In May, 1970, an agreement 
was reached with the GSA for a $12 mill ion expansion at 
the Sierrita Property. This expansion program, when com
pleted in 1971, is expected to increase significantly the 
mining and mill ing capacity at the property. 

Crushing—Primary size reduction of the mined ore is 
achieved by two 60-inch by 89-inch gyratory crushers lo
cated near the south perimeter of the Sierrita open pit. 
The crushers, which reduce the mine ore to about 85 per
cent minus six-inch, have a total operatmg capacity of 
5000 tons-per-hour. The crushed ore is transported by a 
54-inch wide belt conveyor to a 40,000-ton coarse ore open 
storage—an overland distance of about two and one-half 
miles. 

Feeder belts under the coarse ore pile collect the ore 
to feed the fine-crushing plant. Ore is f i rs t fed to four 
vibrating double-deck scalping screens ahead of four 84-
inch secondary crushers. The secondary crusher product 
is again screened, and the oversize material is further re
duced by eight 84-inch tertiary crushers operating in a 
closed-circuit system consisting of a 2400-ton siu'ge bin 
feeding the crushers and vibrating screens. The finished 
product, essentially all minus half-inch, is transported to a 
72,000-ton Hve capacity fine-ore bin located in the con
centrator building. 

Concentrating—The process of flotation is used to con
centrate the copper and molybdenum minerals. To ac
complish this, the crushed ore must be further reduced by 
grinding to achieve liberation of the mineral particles f rom 
the host rock, 

(Continued on Page 10) 

Solving drilling, mining and tunneling problems for over 70 years 

CONTRACTING SERVICES 

Exploration • Core Drilling • Rotary Drilling • Grouting • Geology 

Soil Sampling • Mine Peveloping • Tunnels • Shafts • Engineering 
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Phoenix, Ariz. 85020 
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SATURDAY EVENING POST CAUED IT 
"THE TIFFANY OF THE STRIP " 

. . . you'l l f ind iV the most complete resort holel in Las Vegas 
, , . One-hundred-fifty acre vacation wonderland . . . Featuring 
Ihe spectacular f^olies Bergere in the spacious Theatre Restaurant 
. . . Entertainment's most exciting names In the Blue Room • . . 
Epicurean adventures in the 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 
Clul»s . . . Tennis courls . . , 18-hole Tropicana Championship 
G o l f Course. 

ropicana 
i LAS V E G A S 

AmBricsn Homo of the Folies Bergere 

J , K . H O U S S E L S , Sr . , C h a i r m a n of the B o a r d 

C L A S S O F '22 
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Elongation 

Vo in 2 inches except where otherwise noted 

ZINC DIE CASTINGS 
TENSILE S T R E N G T H - p s i 

ZINC DIE CASTINGS 
As Cast After 20 yrs. 

Alloy 

SAE903, ASTM A840A, No. 3 41,000(1) 32,000(2) 

Source (1)ASTM B86 2) Reports of A S T M Comm. 

SOME PLASTICS USED FOR 
TENSILE STRENGTHP)-ps i 

INJECTION MOLDING 
As Molded Aftor 20 yrs. 

High [mpact 
ABS High Heat Reiistant 

Medium Impact 
3,500- 8,800 Not 

Available 

•&rFTAl«i ! Homopolvn" AUlALb j cgpo,y^„ 8,800-10,000 
Not 

Avnilsbta 

NYLOIV (Tvpe 6, B/6, 6/1D) 7,000-12,400 
Not 

Availafala 

POLYCARBONATE (Unfllleil) 8,000- 9,500 
Not 

Available 

POLYPROPYLENES (Unmodified 
Copolymsr} 

2,900- S,SOD 
Not 

Availabk 

ZINC DIE CASTINGS 
o/o ELONGATION 2 in. 

ZINC DIE CASTINGS 
As Cast(i) After 20 yrs.m 

Allay 
SAE903, ASTM AG40A, No. 3 

10 14 

Source {1)ASTM B86 (2) Reports of ASTM Comm. 

SOME PLASTICS USED FOR 
B/o eLONGATION 2 in. 

INJECTION MOLDING 
As Molded Afler 20 yrs. 

High Impact 
ABS High Heat Resistant 

Medium Impact 
3-60 

Not 
AvflilAblo 

APFTAic f HomapDlymer 
ALtlALS 1 copni^^g, 2S-75 

Nol 
Available 

IVYLON (Type 8. 6/G. 6/10) 60-330 
Not 

Available 

POLYCARBONATE (Unfitleit) 1 DO-130 
Nol 

Available 

POLYPROPYLENES (Unmodified 
Copolymerl 

200 - 700 
Nol 

Availablft 

Source (3) Modern Plastics Encyclopedia-1969-70 Source (3) Modern Plastics Encyclopedia-1969-70 

MINERALS CORPORATION 250 Park Avenue , New York, New York 10017, Tel . (212) 986-7474 



CONCENTRATOR BUILDING IS NEARLY AS LONG AS THREE FOOTBALL FIELDS. Final ore grinding takes place in the 14 
cylindrical ball mills (left center). The ground copper-molybdenum ore then goes to the 602 flotation machines (foreground) where 
it is separated mechanically and concentrated. 

The ore f rom the fine-ore storage is wet-ground m 14 
161^-foot diameter by 19-foot-long ball mills driven by 3000 
H P motors. The ball mills operate in a closed circuit with 
cyclone classifiers. The ground ore in an ore-water slurry, 
after being conditioned with reagents, is introduced into 
fiotation machines which produce a low-grade (rougher) 
concentrate of copper and molybdenum minerals. 

The rougher concentrate is then re-ground in two 11-
foot diameter by 15-foot-long regrind ball mills that are 
operated in a closed circuit with cyclone classifiers. The 
rougher concentrate is floated and re-fioated to a f inal 
concentrate. A total of 602 flotation machines are used in 
the copper-molybdenum concentration. The tailing f rom 
the flotation process is thickened before disposal in four 
350-foot diameter rake thickeners, the water, which is re
covered f rom the slurry, is re-used in the process. The 
concenti-ate is thickened in 100-foot diameter thickeners. 

The combined copper-molybdenum concentrate is then 
subjected to flotation to separate the two products. The 
concentrate is steamed and conditioned with reagents be
fore flotation. In the first flotation, the copper minerals 
are depressed and the molybdenum floated. The copper 
concentrate is the tailing f rom this flotation and, after 
thickening in a 125-foot diameter thickener, is de-watered 
in four di'um filters and loaded in open gondola railroad 
cars for transporting to the smelter. The molybdenum is 
further concentrated by cleaning and re-cleaning stages 

of flotation. The f ina l molybdenum concentrate is filtered, 
dried and stored for packaging for marketing as molybde
num sulfide or for roasting m two 231/2-foot diameter mul
tiple-hearth roasters. The roasted product, molybdenum 
trioxide, is packaged and marketed as technical molybdic 
oxide. 

Production—Production f rom the Sierrita Property as 
originally designed is expected to average 130 million 
pounds of copper annually during the first f ive years of 
operation and 150 million pounds thereafter. In addition, 
the property wi l l produce approximately 13 miihon poimds 
of molybdenum and 500,000 ounces of sHver annually. With 
Sierrita's production, Duval Corporation wi l l rank fourth 
among United States copper producers and wi l l be the 
second largest producer of molybdenum in the United 
States. Peak employment during development of the Sier
rita Property was 2400. Average employment during pro
duction wi l l be 1100. 

UtiUties—Electric power and natural gas is supplied 
by a local utility company. Power requirements are ex
pected to be approximately 60,000 kilowatts or 40 million 
kilowatt-hours per month. This amount of power would 
supply a city of 100,000 population. 

Natural gas requirements are expected to be some 50 
million cubic feet per month with a l l but a fraction of the 
gas being used in roasting molybdenum sulphide concen
trate into the oxide form. 
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Whenyou can 
hardly hear 

yourself think, 
its time to think 

about noise* 
Noise won't kill you. But before it leaves you deaf, 

it may drive you crazy. 
Noise is pollution. And noise poUution is approaching 

dangerous levels in our cities today. 
People are tired of living in the din of car horns and 

jackhammers. They're starting to scream about noise. 
Screaming won't help matters any. But technology will. 

Technology and the engineers who can make it work. 
Engineers at General Electric are already working 

to take some of the noise out of our environment. One area 
where they're making real progress is jet-aircraft engines. 

Until our engineers went to work on the problem, 
cutting down on engine noise always meant cutting 
down on power. But no more, 

GE has built a jet engine for airliners thaf s quieter than 
any other you've ever heard. A high-bypass turbofan. If s 
quieter, even though if s twice as powerful as the engines 
on the passenger planes of the Sixties, 

And NASA has chosen General Electric to find ways of 
cutting engine noise even further. 

It may take an engineer years of work before he can 
work out the solution to a problem like noise in jet engines. 
And it may be years before his solution has any impact 
on the environment. 

But if you're the kind of engineer who's anxious 
to get started on problems like these and wiUing to give them 
the time they take. General Electric needs you. 

Think about it in a quiet moment. 
Or, better yet, a noisy one. 

GENERAL^ ELECTRIC 
A n equal opportuaity employer 



A bucket wheel excavator, 

shovel, and draglines are used 

by Derek Crouch to recover 6 

s@ams of eoal, from 15 to 56 

in. thick, between outcrop ond 

a maxisifium depth of 230 ff on 

the Radar North project in 

Northumberland County, Eng

land. Restoration immediately 

By R. K. Singheil 
i . Sco [Misiing), Ph.D. 

f\ne of the more interesting as well 
as one of the largest opencast coal 

mines in Europe is the Radar North 
project at Widdrington, near Morpeth, 
in Northumberland County, England. 
Operated since 1957 by Derek Crouch 
(Contractors) Ltd. under contract to 
the National Coal Board, it is the cen
ter of an area estimated to have 30 
million tons of coal. 

The 2,000-acre Radar North coal 
site which stretches for 5 miles along 
Druridge Bay on the North Sea, about 
23 miles due north of Newcastle upon 
Tyne, is expected to produce more 
than 10 million tons of good quality 
coal. It is presently producing at the 
rate of more than 25,000 tons per 
week. 

Scrt.nrnfi Plant 

A 
Fig. 1 (above)—Geologic detoils and surface 
features of the Radar North project 

Flg. 2 (right)—Excavation sequence in the Ra
dar North and Coldrife working areas 

This will involve the moving of 200 
million cu yd of overburden material 
consisting of surface soil, boulder clay 
and rock, then restoring the area ac
cording to a prearranged plan. 

Regional geologic condifions 

Fig. 1 provides geologic details of 
the Radar North project as well as 
certain physical features of the area. 

The Radar North and adjacent 
Coldrife working areas, both part of 
the same project, contain some of the 
test general purpose coals available in 
Northumberland. These find ready 
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Fig. 3 (above)—Progress in restoration of the 
Radar North and Coldrife working areas 

market in both power generation and 
export trade. 

The area involved is located near 
the extreme northeast rim of the 
Northumberland Coal Field. The six 
seams which outcrop in the area oc
cupy horizons in the lower half of the 
Middle Coal Group in the Productive 
(Carboniferous) Coal Measures, 

As the direction of regional full dip 
is southeasterly, the outcrops trend in 
a northeast-southwest direction. They 
dip at a rate of 1 in 10 to 1 in 20 
eastward toward the North Sea. To 
recover these coals it is sometimes 
necessary to remove overburden to a 
depth of 230 feet, thereby making 
those portions of the pits 200 feet be

low sea level. 
Al l of the outcrops are buried be

neath varying thicknesses of glacial 
material (boulder clay) from a few 
feet to 130 feet in depth, but gener
ally from 40 to 60 feet. The greater 
depths are the result of a complex of 
preglacial buried valleys from 90 to 
130 feet deep which traverse the area. 

The land surface is relatively flat, be
ing a coastal plateau. The configura
tion and occurrence of the coal seam 
outcrops are ostensibly the product of 
structural factors. 

The seams, identified by name as 
well as number in Fig. 1, have the fol
lowing average thicknesses: 
1. Little Wonder—27 in. 
2. Queen—48 in. 
3. Cheeveley—15 min. 
4. Bottom (of Broomhill)—25 in. 

5. Main (of Broomhill)—56 in. 
6. Top (of BroomhiU)—32 in. 

Coldrife geology 

This area lies north of a major fault 
known as the Causey Park Dyke. The 
fault, which has a WSW-ENE trend, 
separates Coldrife from Radar North 
which presently is working about Wz 
miles to the south. 

The Coldrife area Is generally free 
of major faulting, but prospecting op
erations have indicated several NW-
SE trending faults with throws up to 
15 feet and additional minor faults at 
right angles to this general trend. 

The dip of the coal beds is radial, 
ranging from SW through E to E N E 
in the southern section and from N E 
to N to N W in the northern section. 
The maximum rate of dip is 1 in 12, 
with the normal variation from 1 in 
15 to 1 in 25. The two seams to be 
recovered, the Queen and Little Won
der, will be worked from the outcrop 
to a depth of approximately 100 feet. 

The succession of strata in descend
ing order is; 
5 to 62 ft—glacial drift 
2 to 43 ft—sandstone 
48 in.—Queen seam 
10 to 28 ft—sandy mudstones & shales 
27 in.—Little Wonder seam 

The Queen seam is prone to wash
outs of argillaceous sandstone. One of 
these washouts in the northern section 
was about 300 feet wide. The Queen 
seam has been worked from local 
drifts and a nearby colliery. 

Radar North geology 

The geological structure of this 
area is dominated by a series of three 
NE-SW trending normal faults which, 
downthrowing inwards, form a 
stepped trough where the vertical dis
placement varies from 20 to 70 feet. 
This has generated dips in all direc
tions but the general trend is south
easterly at a rate of 1 in 15. 

The interval rocks between the coal 
seams are conventional Coal Measure 
shales, mudstones and sandstones. A l 
though subject to faulting, these in
terval rocks are not unduly fragment
ed or weathered. 

The succession of strata in descend
ing order is: 
5 to 90 ft—glacial drift 
0 to 30 ft—shales 
27 in.—Little Wonder seam 
11 to 41 ft—shales and sandstone 



Above: A -lO-ft lift of shale in the Radar North working area is excavated by a Bucyrus-Erie 
150-B, d-yd shovel and loaded into Caterpillar 767B, 35-ton rear dump trucks for disposal 
Belov/! A Marion 7800 dragline with 240-ft boom and 30-yd bucket—one of two used on the 
project since 1957—casts spoil in the Rador North working area 

I 

32 in.—Top seam 
30 to 80 ft—shales and sandstone 
56 in.—Main seam 
34 to 51 ft—shales, mudstones and 

sandstone 

25 in.—Bottom seam 
2 to 25 ft—shales, sandstone and fire

clay 
15 in.—Cheeveley seam 

The indicated thickness of the coal 
seams gives no idea of the variation 
in thickness nor the behavior or inci
dence of bands. For example, the 
Main seam varies from 33 to 82 in. 
in thickness, and the Bottom seam 
may have as many as three bands, one 
of which varies from 4 to 37 in. in 
thickness. In addition there are sever
al intercalations (insertions) of carbon
aceous shale in places, also of cannel 
coal. Total thickness of coal is 13 feet. 

Contemporary erosion or washout 
has seriously affected the Main and 
Bottom seams south of the site perim

eter, and the Cheeveley seam within 
the working area. 

Glacial drift or boulder clay covers 
the entire area. It varies in thickness 
from a few feet to 90 feet. The thick
ness increases from the minimum in 
the extreme southern section to the 
maximum along the northern perime
ter. In the preglacial buried valley jusf 
north of the northern perimeter the 
glacial drift is 130 feet deep. 

Operating methods 

In the Radar North area a "box 
cut" roughly 100 ft wide, 200 ft deep 
and V2 mile long, totaling some 11 mil
lion cu yd of material, was made ini
tially in the southeast end of the work
ing area. The coal was recovered and 
the excavated overburden material 
transported to a spoil heap placed 
near what will be the final cut. This 
permitted material removed in subse

quent excavations to be cast into the 
voids developed for extraction of the 
coal. 

The remainder of the area excava
tion was programmed in a series of 
cuts 100 feet wide, with the excava
tion sequence and units involved 
shown in Fig. 2. 

The initial mining operation is the 
stripping and stockpiling or immediate 
replacement of topsoil on spoil banks 
as the final step in restoration of the 
area. This is done by Caterpillar 657 
wheel tractor scrapers rated at 32 cu 
yd struck, 44 cu yd heaped. 

One of the major excavation prob
lems has been the removal of the gla
cial drift; It could not be cast into 
the bottom of available voids because 
its unstable character would cause the 
spoil bank to slide. 

When its thickness exceeded 40 feet 
it could not be handled in a single lift 
by a shovel loading trucks for trans
portation to spoil heaps or to final dis
posal on spoil bank areas. To split it 
into two lifts would mean having the 
trucks travel on a clay bed, an almost 
impossible task. 

It was decided to use a bucket 
wheel excavator to remove the glacial 
drift and feed it to a system of mova
ble conveyors for disposal. This oper
ating procedure was initiated in No
vember 1961 aod has since proved to 
be both practical and economical. The 
amount of material handled averages 
2 million cu yd annually. 

The bucket wheel excavator, de
signed and manufactured by Fried 
Krupp, Mashinen-und Stahlbau, Rhein-
hausen, Germany, has an 18-ft wheel 
equipped with eight V^-yd buckets. It 
digs a face up to 40 feet high and dis
charges the material to a 1768-ft face 
conveyor. The material is then elevated 
to ground level by a 158-ft inclined 
bridge which feeds to a 1212-ft frontal 
transverse conveyor. 

This, in turn, discharges to a 1676 
ft dump conveyor from which the ma
terial is accepted by a spreader and 
spread on top of the dragline and 
shovel spoil banks. Al l of the 40-in. 
conveyors used in the system are read
ily moved by a tractor with side boom 
attachment for positioning in phase 
with the glacial drift excavation. 

This method of handling the glacial 
drift has many advantages from the 
viewpoint of restoration. It provides a 
progressive and immediate restoration 
of the area. Also, the overburden ma
terial is replaced in roughly the same 

Above: In August 1969 this Bucyrus-Erie 1150-W dragline, "Big Geordie," replaced one of the 
Marion 7800 drags on the Radar North working area. Claimed lo be the lorgest drag in Europe^ 
the $5.5-miltion machine has a 265-ft boom, can dig 150 ft below its shoe level, then lift 100 tons 
of material in its 65-yd bucket and cast it 233 ft to a moximum height of 130 ft. Two operator 
cabs provide for the best operational view on either side according to the direction of the digging 
operation. Below: One of the two Bucyrus-Erie 1150-B draglines equipped with 180-ft boom and 
27-yd bucket costs spoil into a mining void at the Coldrife operation. A smoll diesel shovel loads 
codi from the exposed seam into trucks with 23Vi-yd oluminum bodies for transport to the screening 
and blending plant 

order it had originally, or the shales 
will be covered by a 40-ft layer of drift 
material on which the topsoil can be 
spread as a final step. 

After the glacial drift has been re
moved, the next 40 feet of boulder 
clay and shale is excavated by a Bu
cyrus-Erie 150-B, 6-yd shovel which 
loads Caterpillar 769B, 35-ton rear 
dump trucks. The material is used to 
both raise and level the dragline spoil 
banks. 

The remaining overburden, amount
ing to about 60 percent of the total 
excavatioUj contains about 82 percent 
of the coal. The hard shales and sand
stone which comprise the interval 
rocks are drilled by Joy Sullivan 56-
B H and 58-BH drills, or by Haus Herr 
(West Germany) H.B.M. drills, and 
broken up by ammonium nitrate/fuel 
oil explosive, 

InitiaUy this material was excavated 
by two Marion 7800 walking drag
lines equipped with 240-ft booms and 
30-yd buckets and cast into the min
ing voids. These are the units listed as 
"Marion Dig" for the four bottom lifts 
in Fig. 2. 

In August 1969 one of the Marion 
7800 units was replaced by a Bucyrus-
Erie 1550-W walking dragline equipped 
with a 265-ft boom and a 65-yd buck
et. Claimed to be the largest in Europe, 
"Big Geordie" can dig 150 feet below 
its shoe level, dump at 130 feet above 
this level, and cast spoil 233 feet. It 
will be used in the deeper excavations. 

In the Coldrife area the Queen and 
Little Wonder seams are excavated by 
two Bucyrus-Erie n50-B draglines 
equipped with 180-ft booms and 27-yd 
buckets. The excavating sequence 
with 80-ft wide cuts is shown in Fig. 
2. Subsoil is stripped off to a depth of 
3 feet in advance of the dragline work 
and stacked on' the perimeter of the 
site or spread on restored areas if they 
are available. 

As the coal seams are exposed, 
small diesel shovels ioad trucks with 
rear dump 23Vi-yd aluminum bodies, 
provided by A . E . C . Southall, Middle
sex, England. These transport the coal 
to the screening and blending plant lo
cated southwest of the Radar North 
working area, and subsequently to the 
rail shipping point. 

Most of the excavating equipment 
is operated by 50-cycle alternating 
current power, the standard in Eng
land. The bucket wheel, 150-B shovel 
and two 1150-B draglines are supplied 
with 3300-v power. In the case of fhe 

1150-B units this is converted by a 
booster to 4160-v, 60-cycle power. 
The two 7800 draglines use 6600-v 
power. The incoming power to the 
1550-W dragline is 11,000 v. 

Landscape renewal 

The National Coal Board expects 
opencast coal operators to leave the 
land in better shape than before work 
was started. This involves correction 
of dereliction from past coal mining, 
removal of pit heaps and incongruous 
structures and, where possible, assist
ance in the correction of obsolete 
highway patterns that may traverse 
the working area. 

The contractors on the Radar North 
project are discharging their responsi
bility under this policy in a progres
sive and orderiy manner. As illustrat
ed in Fig. 3, restoration follows min
ing immediately. The scars and 

mounds of old deep-mining are blend
ed into the new landscape. The ram-

— bling A1068 road has been given a 
new ahgnment as part of a 16-mile 
pioneer Parkway between Morpeth 
and Warkworth just north of Amble. 

That Parkway, connecting at Mor
peth with the Great North Road be
tween London and Edinburgh, will 
open up the beautiful and still un
spoiled coast of Druridge Bay to dis
trict residents as weli as those from 
more remote points. 

Also included in the landscape re
newal plan is the development of a 
200-acre site on the Coldrife area into 
England's first Seaside Country Park. 
Included in the park development will 
be a lake, view points, picnic areas, a 
hardstanding or plane parking area 
and a slipway for boats. e n d 

•Reprinted through the courtesy of Coal Mining 4 
Processing, 300 W. Adams St., Chicago, m. 
etmoo. First publication of this article by Dr. 
Singhal was in CM&P'a July. 1970 Issue. 
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C O N T R A C T for backfil l ing aban
doned coal mines under a square 

block area of Rock Springs, Wyo., has 
been awarded to Doweil Division of 
The Dow Chemical Co, Awarding of 
the contract by the City of Rock 
Springs followed feasibility studies in
cluding a demonstration with model 
equipment and sonar exploration, and 
financial commitments to carry out 
the project in an effort to prevent sub
sidence. 

BackfilUng of the water-filled mines 
in the single block area, which wi l l 
require some 20,000 cubic yards of 
material, is expected to begin between 
Oct. 15 and Oct. 20. Amount of the 
contract is $173,140. 

Known officially as the Rock 
Springs, Wyo. Mine Backfi l l ing Dem
onstration Project, it represents a 
culmination of months of study and 
preparation and is a joint effort of 
private industry and governments. 
Participants include the Department 
of Housing and Urban Development, 
the U.S. Bureau of Mines, the State 
of Wyoming, the Union Paci f ic Ra i l 
road and Doweil Division of Dow. 
Total funds committed to the project 
amount to $472,500. Some state funds 
are being held for future use in other 
backfilling operations in the city. 

Subsidence problems have been ex
perienced f rom time to time in Rock 
Springs in the past. However, concern 
over the abandoned mines, operated 
in the early 1900's, began in earnest 
in eariy 1969 when the ground above 
some of the mine shafts that form a 
catacomb under much of the city 
began to subside. A number of homes, 
businesses and streets suffered dam
age. 

Threatened are some 635 homes and 
800 business' estabhshments in a 200-
acre area of the city valued at more 
than $17 million. Cost of backfil l ing 
the entire 200-acre cri t ical area has 
been estimated at $3 million. 

The backfilling technique proposed 
by Doweil is the first of its kind and 
its success could have nationwide sig
nificance as well as providing an an
swer to subsidence problems at Rock 
Springs. Many cities in the United 
States are built over abandoned mines. 

In the demonstration project at 
Rock Springs, sand f rom a nearby 

source wi l l be injected into the mine 
shaft i n a slurry form by Doweil 
equipment. The blending and pump
ing units are designed for high speed 
injection of slurries into oii and gas 
wells. Doweil wUl utilize water f rom 
the mines for the slurry, 

Doweil engineers estimate the back
fi l l ing in the square block area to be 
completed within five days f rom the 
time pumping is begun. This is based 
on an injection rate of f rom 150 to 
300 barrels of water per minute and 
three pounds of sand per gallon. The 
Doweil technique is the subject of a 

patent disclosure upon which an ap
plication wi l l soon be fi led by Dow. 

Rock Springs Mayor Paul J . Wa-
taha said the purpose of the current 
demonstration is threefold: to estab
lish economic feasibility of hydraulic 
backfilling of flooded mines through 
a concept that injects slurried solids 
at high velocities through a single 
bore hole; to establish economic and 
feasible methods of mapping flooded 
mines; and to prepare and make 
avaiiable for distribution a compre
hensive report on the findings for 
apphcation to other areas of the na
tion with similar mine conditions. 

r i 6 i 6 

T H E R E is an energy crisis facing 
this nation because of the short

age of fuels. There are five energy 
fuels—water power, oil, gas, coal and 
nuclear power, and only coal has the 
knovra reserves to supply the expand
ing energy requirements of tiiis coun
try in the years immediately ahead. 

"In order for the coal industry to 
meet this challenge, the industry must 
attract thousands of energetic and 
knowledgeable young men into the 
mining industry," said James R. Mc
Cartney, director of Community Re
lations and Civic Affa i rs for Consoli
dation Coal Co., at a recent dinner 
honoring the 24 college students who 
were summertime employees of Po
cahontas Division-North. 

M r , McCartney said that Consol's 
12 operating divisions with mines in 
seven states employed over 300 col
lege students this summer f rom 70 
different colleges and universities. 
Sixty per cent of these college men 
are studying mining engineering or 
other engineering courses. 

He said that Consolidation Coal Co., 
the largest coal company in our coun
try, has over 15,000 employees, over 
50 operating mines and 10 new mines 
under development. B y 1975, with 
these new mines in f u l l production, 
Consol hopes to produce over 80 mil 
lion tons of coal annually. This would 
be a 33V^ per cent increase in produc

tion over the company's 60 million 
tons produced this past year. 

He stated that Consol urges young 
men to enroll in post high school min
ing engineering t r a i n i n g , either 
through vocational schools or by ob
taining a four-year college degree in 
mining. He emphasized that Consol 
offers summertime employment to 
any young man studying mining en
gineering in college. He also said 
that an excellent way for a young man 
to obtain a mining engineering de
gree is through the co-op program, 
whereby the student alternates by 
semester attending college and work
ing in the mine, thus obtaining prac
tical experience and also earning suf
ficient money to pay for his college 
education. 

M r . McCartney said there are hun
dreds of mining engineering jobs 
available every year in the coal in
dustry and he predicted that coal pro
duction wi l l increase f rom the present 
550 miUion tons per year to 750 million 
tons by 1980 and a biUion tons a year 
by the end of the century. 

He reviewed some of the challenges 
facing the coal industry and urged 
these young college men to obtain 
their coUege education and then apply 
their youth and knowledge in helping 
the coal industry provide the ever 
increasing energy fuel requirements 
facing this nation. 
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H We start by mining elements—metals shown 
here in their close-packed atomic arrangements. From these basic building blocks we fabricate 
thousands of products vital to industry. We're always looking for and finding new metal 
sources and better ways of doing things. What we do keeps 40,000 people of varied and 
complex skills busy all over the Western hemisphere. 

Teams of earth scientists, metallurgists, mining engineers. Fabricating, marketing and 
financial specialists. The sort of dedicated people who know their work is vital and important. 
Be one of these people. 

Come make a future with us. 
Anaconda: one of the great natural resources of the Americas. 

For m o i c informat ion about your opportuDity at A n a r o n d u , writr;: Director of Por.sonncl, Tho A n a c o n d a C o n i u a n y . 
2 5 Broadwiiy, Ni 'w York, N f i v Yoik 1G004. Equa l Oivinrtunity Emp1oyi>i. 

Anacondt i A m e r i c a n Br.i>is C o . A i i acondd A l u m i n u m C o . A n d r d i i d a Wi ie & Cable C o . 



Gulf's got problems 
like you wouldn't believe 

L i k e m a s s p r o d u c i n g f o o d f r o m h y d r o c a r b o n s . 

( S o n o u r i s h m e n t c a n b e p r o d u c e d w i t h o u t s o i l o r s u n l i g h t ) . 

And improving processes for keeping air and water clean. 
Converting nuclear energy into electric power. 
Locating IVi million barrels of oil per day. 
Developing adhesives for the outer skin of the SST. 
Discovering exotic new uses for raw ethylene. 
Making synthetic fuels from shales and tar sands. 
Mining high-grade uranium economically. 
Finding new uses for marginal petroleum products. 
Perfecting time-release capsules for fertilizer. 
Improving reverse osmosis systems used in desalination. 

Gulf's young engineering grads are hard at work today 
on these problems. And many more. 

If you want to get involved with a company that's really 
involved, send us the coupon today. 

A n Equa l Opportunity E m p l o y e r 

Mail to: 
Virgil Hanson, Gulf Oil Corporation, P. O. Drawer 2100, 
Houston, Texas 77001 



oDvwen in K^oal 

AT L A K E D e S M E T , about 15 miles 
north of Buffalo, Wyo., an un

usual project is in progress. Included 
in this project are diversion worlts on 
Piney Creek, a water diversion tunnel, 
and construction of a new dam at the 
north end of Lake DeSmet. This 
project was started during the latter 
part of 1969 by Reynolds Mining Corp. 

The tunnel under construction runs 
through a seam of coal 175 feet thick 
and is ranked as sub-bituminous " C . " 
Two 16' shafts have been sunk by 
boring machine—one 165' deep and 
the other 100'. These shafts are being 
connected by an foot tunnel 8,390 
feet long, also using a boring machine. 

At the present time the tunnel is 
in over 3,100 feet. 24" air shafts have 
been driven at 300 feet intervals along 
the tunnel center line to comply with 
the mining laws of Wyoming. (Accord
ing to Wyoming Coal Mining law, 
fresh air cross-cuts must be driven 

*This article is publislied posthumously. Mr. 
Falvey died July 29. 1370. (See MINES Magazine, 
p. 40, Sept. 1970.) He had received his E . M . de
gree in 1934 from the Colorado School of Mines. 
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Engineering, Appra isa ls , G e o l o g y Reserves 
Property Management 

910 C & I Building 

H O U S T O N , TEXAS 77002 C A p i t o l 3-1346 

By Arthur E. Falvey 

every 300 feet.) These are lined with 
a steel tube, and a "torpedo" affixed 
to a portable hoist can be used as an 
emergency escape-way in the event 
men become trapped in the tunnel. 
The shafts are also used to carry 
power lines and pipe in the advancing 
heading. An exhaust fan on the sur
face is moved ahead as the tunnel 
advances every 300 feet. A n elevator 
is installed in the 165' shaft for the 
convenience of the men, A crane is 
provided for material. 

The elevator can be operated f rom 
either the surface or the tunnel, and 
is provided with safety switches on the 
doors as well as at both top and bot
tom to prevent over-wind. The cage 
is also equipped with safety dogs and 
an emergency stop-button on the 
switch. A telephone is connected f rom 
the surface to the bottom of the shaft 
and to the face of the tunnel. 

Ahgnment of the tunnel is main
tained by use of a laser beam with a 
double target on the mining machine 
to maintain both hne and grade. 

The coal has a tendency to slake 
so is coated with a thin layer of 

E. M. CLARK & ASSOCIATES 
P H O T O G R A M M E T R I C E N G I N E E R I N G 

A E R I A L SURVEYS 

• Aer ia l Photography (Color & infraredl 
• Remote Senjing 
• Pholo Interpretafion 
• Mosaics - Topographic Maps 
• Electronic Distance Measurements 
• Quantity Surveys 

4362 E, Evans A v e . 
Denver, C o l o r a d o 80222 

Phone (303) 756-7773 
2641 E. McDowel l Rd. 
Phoenix, Ar izona 85002 
Phone (602) 275-7782 

gunite. At places clay seams and 
shale seams are encountered. A t such 
places slabby ground is encountered 
and is supported with steel ring-sets 
and timber lagging. Small quantities 
of water have been encountered in the 
tunnel but pose only minor problems 
to the guniting so far. 

The shafts are lined with one foot 
of concrete and were poured mono
lithic ally. 

Concrete is prepared at a centrally 
located batch plant with al l mixes 
carefully controlled. The concrete is 
moved to the various locations by 
transit-mix trucks. A t the shafts the 
concrete is lowered on one-yard dump 
buckets and poured to the level of the 
slip form. This form is raised at the 
rate of one inch every two minutes 
by a series of hydraulic jacks, all 
controlled f rom a central panel on the 
surface. 

Removal of the material f rom the 
mining machine is unique. A conveyor 
moves the material to a hammermiU, 
where it is mixed with water and fed 
into a pump. This pump moves it to 
two pumps placed in series at the 
bottom of the shaft. Two setthng 
ponds in series are fed by these 
pumps. Overflow f r o m the second 
pond enters a pond which is the feed 
supply for cycling water underground. 
A weil provides make-up water to this 
pond. 

The outlet area for the water at 
Lake DeSmet calls for the construc
tion of a 40 foot high dam to be lo
cated north of the present dam. When 
this project is completed, the level of 
the lake wi l l be raised 10 feet. 

TERRAMETRICS 
A Teledyne Company 

16027 West Fifth Avenue 
Golden, Colorado 80401 

(303) 279-7813 TWX (910) 

SPECIALISTS IN THE IN SITU 
MEASUREMENTS OF SOIL AND ROCK BEHAVIOR 

Doncdd R. Stewart '61 — W. H. Thornley, Jr. 
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College 
is a waste of 

time... 

. . . unless you find a job that turns you on and 
makes good use of your education. Inland Steel 
wants only people who want to use everything 
they've learned in coiiege—and strongly desire 
to grow personally and professionally. 

Inland's future depends on the creativity and 
productivity of its people. If you want a realiy 
challenging opportunity to contribute—with the 
rewards and responsibilities that go with it—• 
Inland wants to talk to you. 

We need action-seeking graduates with degrees 
in most fields for management opportunities in 
sales . . . production . . . research . . . engineering 
. . . finance . . . administration . . . or you name it. 

Think it over. If you have high aspirations 
and a good record, take time to find out about a 
career with us. 

For information, see us on campus. 

INLAND STEEL COMPANY 

Joseph T. Ryerson & Son, Inc. Inland Steel Products Company Inland Steel Container Company 
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A World Wide 
Single Source of 
Geophysical 
Instruments 
and Supplies 

Magnet ic Suscepl ib i i i l y B r i d g e 

Ruggedly constructed 
and simple to operate, 
this portable instrument 
will measure magnetic 
susceptibilities from 
2 X 10 -6 to 
100,000X10-6 c.g.s 

of volume 
susceptibility, and , 
will accept samples^ 
as chips, fragments, 
powder, or drill cores. Ideal for plan
ning magnetic surveys, il provides in
formation enough to select beforehand 
the required instrumentation, sensi
tivity ranges, and station spacing—• 
thus eliminating a considerable amount 
of wasted motion, time, and money. 

A Complete L ine Of Magnetometers 

We offer the largest 
selection of 
magnetometers for 
virtually every type 
and magnitude of 
geophysical magnetic 
field survey projects. 
To mention a few . . . 
Hand-held Vertical 
Force Fluxgate 
units and Nuclear 
Precession instruments. 
Tripod-mo,unted 
Torsion magnetometers 
with adjustable range 
and fibre axis 
and the conventional 
knife edge Schmidt 
types. And we 
supply all applicable 
accessories. 

For complete information on 
geoscience equipment, 
write or call us. 

G e o p h y s i c a l 

I n s t r u m e n t & 

S u p p l y C o . 

A division of Soiltest, Inc. 
900 Broadway 
Denver, Colorado 80203 USA 
Phone: (303) 825-8914. Cable: GISCO 
Serving the geological, geophysical, 
engineering, & teaching professions. 

O d import jPoliw 

IN the face of an accelerating trend 
toward increased imports of resid

ual fuel oil, the Government must 
take steps to assure that alternate 
domestic supplies of fuel are avail
able to keep electric power plants and 
other industrial plants on the East 
Coast operating in the event of an 
emergency cutting off-shore oil sup
plies, a House Subcommittee studying 
the Nation's oil import program was 
told by a spokesman for coal produc
ing and transporting industries. 

W. W. McClanahan, Jr . , executive 
vice president of the National Coal 
Policy Conference, told the House In
terior Committee's Subcommittee on 
Mines and Minmg that more than 85 
percent of a l l of the residual fuel oil 
consumed on the East Coast is im
ported—close to 450 million barrels in 
1969—and that strong efforts are now 
being made to open the' interior of the 
Nation to imports via the Mississippi 
River. 

One result of the availability of un
limited amounts of imported residual 
has been that more and more power 
generating plants have converted 
their fuel burning facihties to use 
only oil . The question of how these 
plants could be kept operating in the 
event the foreign oil supplies are cut 
off because of developments outside 
the control of this Nation is one that 
raises serious national seciffity im-
pUcations and demands the immedi
ate attention of top Government of
ficials responsible for developing 
policies related to fuels and energy, 
he declared. 

As a f irst step, M r . McClanahan 
urged that the recently created OU 
Policy Committee, headed by Office 
of Emergency Preparedness Director 
George E , Lincoln, conduct a study to 
determme just how serious is the 
problem created by the lack of alter-

I N T E R N A T I O N A L 

N U C L E A R C O R P . 

308 Lincoln Tower BIdg. 

Denver. Colo. 80203 
C a l g a r y , Biliings, 

Denver, C a s t e r , 
Oli iaiioma C i ty , 

Houston 

[=, T. " T o m " Ue , 'SS 
J . H . " P e t e " 
Peter jen, '57 

Joiin R. " J a c k " 
M c M i n n , "42 

Fred S . Van Matre, 
'56 

Je f f J . W o o d , '54 
Robt. J . Llcltus, '58 

nate fuel 'burning facihties in power 
plants and other essential industries, 
and to take steps to preserve the dual 
fuel burning capabilities of essential 
industries. 

The second step, he said, should be 
a revision of present poiicies which 
permit unhmited residual imports in 
favor of a quota system, based upon 
present record import levels, which 
recognizes that imported oil must be 
permitted to share in, but not domi
nate, the growth in the East Coast 
market for heavy industrial fuel. 

M r . McClanahan said the increase 
in residual imports had destroyed 
"any incentive" for developing do
mestic fuel supplies to serve the East 
Coast market. 

"We recognize that an immediate 
roU-back of present import levels 
would be both impracticable and im
possible," he said. "We do, however, 
urge that the government adopt a 
new policy looking toward encourage
ment of the development of domes
tic fuels to supply East Coast market. 
In this way, the serious national se
curity problem this situation has cre
ated could be gradually overcome." 

The increased demand for low sul
fur fuel to meet air pollution control 
requirements has added to the pres
sure for increased residual imports, 
M r . McClanahan told the committee. 
The drive to open the Midwest to im
ported residual oil for the f i rs t time 
is, in many respects, a reflection of 
the Nation's ah- poUution control pro
gram, he added. 

Yet, by encouraging utUities and 
other fuel consumers tO' rely on im
ported fuel to meet air poUution re
quirement, the government is dis
couraging and delaymg the "most 
logical and best long-term solution," 
which M r . McClanahan said, is the 
development of air poUution control 
technology to permit > the continued 
and expanded use of coal. 

Fo r the rest of this century, at 
least, the Nation cannot meet its de
mand for electric power witJiout the 
use of significantly larger amounts of 
coal than the more than 300 million 
tons bmtied at present time to gener
ate power, he said. 

But increasing imports of residual 
oil are destroying the capabUities of 
the coal industry to develop new pro
ducing and transportation capacity 
that wiU be requu-ed in the futiure, he 
said. 

For this reason, M r . McClanahan 
said, a revision in current residual oil 
import policies is imperative. 
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that exponential curve, 



SO M E five years ago the concept 
of Total Energy was advanced 

and several of the major petroleum 
companies moved into the fields of 
coai mining and uranium production. 
The move was timely but did not an
ticipate the crisis that was to develop 
with the middle east ImbragliO'. 

With the explosion in the Middle 
East, petroleum resources, that had 
been fuehng European, and to a les
ser extent, U.S. Industries were in
sufficient to meet the increased re-

mi 

Design 

& 

Consfruction 

O. W. WALVOORD, INC. 

2105 E. VIRGINIA AVE. 

DENVER, COLORADO 80209 

303-744-1334 

quirements in the late 60's. Natural 
gas, which had been flared in those 
producing areas where there was not 
a market, suddenly became of inter
est and the concept of moving lique
fied Naturai Gas to a market became 
of interest. 

In July 27, 1970 issue of the Oil and 
Gas Journal an in-depth story noted 
that several Cleveland factories had 
been forced to shut down last winter 
(1969-1970) because of the lack of 
natural gas to f ire the plant's fur
naces. The article stated: "That little-
noticed event may have been a har
binger of the immediate future'. The 
nagging question is whether there wil l 
be more Cleveiands this winter. Or, 
more probably, 'How many Cleve
iands win there be?' 

"The present situation is now being 
widely recognized by Government and 
Industry as an approaching crisis. 
Government and industry sources 
freely predict spot shortages of fuels 
- al l kinds of fuels - this winter." The 
article said that except in rare in
stances, no homes vrill go cold this 
winter, but that the lack of adequate 
supplies wi l l resuit i n higher prices 
for fuel bought in a spot market. 

"What is happening," the article 
stated, "is a confluence of several 
trends, ali putting pressure on fossil-
fuels supply, creating either unpleas
ant surprises or at least greater prob
iems than were anticipated. Energy 
demand is surging along at five to 
six percent per year-—with demand 
for power going f r o m 7.5 to 9 or 10 
percent annually. 

" A t the same time, the utility in
dustry's abandonment of coal to rush 

MILL DESIGN — FEASIBILITY STUDIES 

BULK M A T E R I A L H A N D L I N G SYSTEMS 
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to embrace nuclear energy—the great 
fad of the early 1960's—has proved to 
be quite premature. Nuclear plants 
ran into construction, safety, pollu
tion and siting delays of up to three 
years. And plants didn't always per
form up to standard when completed. 

"Relaxation of controls on imports 
of residual fuel spelled the end for 
coal in new plants on the East Coast 
in the same period. Coal men got the 
message. They didn't open the coal 
mines they would have otherwise. 
And when utilities came running 
back, the coal capacity simply wasn't 
there. Hence, the two years' experi
ence of using and exporting more 
coal than was produced. 

"Into this picture came clean-air 
regulations, l imiting emissions of sul
fur dioxides, in effect, outlawing coal 
and oil with more than one percent 
sulfur. New ndes, including Federal, 
state and local, may impose limits 
ranging in local instances to as low 
as 0.3 percent sulfur this fa l l , 

"Considerable volumes of low-sul
fur residual have become available, 
especially f rom Afr ican sources. But 
not enough. And, coincldentaUy, the 
years of drill ing declines due to low 
gas prices have resulted in reserves 
declines in 1968 and 1969, just when 
demand for this low-sulfur fuel spurt
ed as industries and utilities sought 
to meet clean-air rules and resid sup
phes, with U.S. customers having to 
bid against foreign customers more 
than usual. Then this spring a crimp 
was put in the supply of both these 
fuels. New coal mine safety regula
tions resulted in closing a large num
ber of mines, especially small ones 
which were said to be uneconomic 
under the new l aw." 

The article also noted that the clos
ing of the Trans-Arabian Pipeline and 
curtailment by Libya of production 
has resulted in a tightening of tiie 
world's crude supply. The result of 
all of these situations, plus others, 
has created the energy crisis which 
the magazine says wi l l hamper the 
Nation this winter. 

In February 1966 the National Coal 
Policy Conference Inc., published 
P O W E R F O R P E O P L E , a study of 
coal plants going on line or announced 
for construction f rom 1965 forward. 
These 75 new coal plants had a total 
capacity of 42,000 megawatts, and 
would require 105 miihon tons of coal 
per year. Between March, 1966, and 
September, 1967, 41 new plants with 
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30,266 megawatts of capacity and re
quiring 76 miiiion tons of coal an
nually have been announced. 

When all these new plants are in 
operation in about 1971 or 1972, even 
allowing for the shutdown or phasing 
out of some of the older plants now 
operating, total coal required for 
electric generation in the U.S. is ex
pected to be well over 400 million tons 
per year. 

The Federal Power Commission's 
National Power Survey of 1964 pre
dicted that total demand for electric 
power would more than triple be
tween 1960 and 1980. It predicted that 
coal's share of generating capacity 
would require some 500 million tons 
annually by 1980. 

Current growth in coal-fired plants 
now suggests that even that figure 
was conservative, as 570 million tons 
of coal, which is probably 10 million 
tons less than actual demand, wi l l be 
produced during 1970. 

Again turning to 1967, the Petrol
eum Press Service in discussing the 
possibility of replacing unstable Mid
dle East Oil , cites coal, natural gas, 
and nuclear power as possible sub
stitutes and says that by 1975 this 
displacement of imported oil could 
approach the equivalent of six million 
barrels daily. This assumes that im
ports of U.S. steam coal and nuclear 
power generation might each rise 
tenfold, natural gas consumption six 
fold and substantial deliveries be 
made of Liquefied Natural Gas and 
Russian gas. This could happen if oil 
became too dear or if continuing in
stability in overseas sources of supply 
made the nations look to their own 
backyards. 

Continuing Middle East crises wi l l 
make other hydrocarbon sources — 
extra heavy oils such as that pro
duced in Venezuela, sales and tar 
sands - more attractive to Europeans. 
And the liquefaction of coal is stir
ring more interest, the magazine re
ports. It added: 

"Beyond this again is coal. Some 
U.S. oil companies, wishing to broad
en their hydrocarbon base, have al
ready taken an interest in the coal 
industry, either in its prospects as 
such or in its use for making syn
thetic oil . The current cost of gaso
line produced by Consolidation Coal's 
solvent-extraction processes at a 
commercial plant is 10'^-13 cents a 
gallon; reckoning 11 cents a gallon 
for a large-scale operation, based on 
the low-cost coalfields of southern Il
linois, this would be competitive with 
gasoline priced at 12-14 cents a gallon 
ex-refinery in the Chicago area." 

Oil and Gas Journal pointed out in 
a recent editorial that it's now appar
ent to nearly everyone that the Na
tion's fast-moving drive against air 
pollution temporarily is putting an 
unbearable pressure on the domestic 
energy supply, and that the Eastern 
Seaboard industrial complex has be
come 93.7 percent dependent in im-

GUY T. McBRIDE, JR., 50, who 
on Sept. 1 became the Colorado 

School of Mines' 12th president, pre
dicts the school's graduates wi l l be 
among those who solve environmental 
problems instead of just talking about 
them. 

"Many people are discussing en
vironmental dangers but engineers 
like the ones trained at Mines, are 
the only ones who'll be able to do 
something about them,' ' McBride 
said. "That's what I intend to tell the 
freshmen when they get here Sept. 
14." 

McBride, who succeeded Orlo E . 
Childs as Mines president, suggested 
however, that exposure of Mines' stu
dents to ecology and methods of en
vironmental control should come 
through several courses not through 
an environmental major, 

Childs resigned to become vice 
president for research at Texas Tech
nological University. 
Other Goals 

The new president, who has been a 
vice president and general manager 
of the phosphate division of the Texas 
Gulf Sulphur Co., also wi l l work to
ward expansion of Mines' interna
tional role and reputation as a mining 
school. 

"Mines is recognized in industry as 
the eminent mining school, particu
larly on the undergraduate levels," 

ported residual fuel . The editorial 
continued: 

" I f the Nixon Administration can 
solve the riddle of these twin develop
ments, it wUl have taken a giant step 
toward easing the current energy 
crisis and avoiding another soon, 

"It has been this switch by utUities 
away f rom coal that has put unusual 
strain on gas and residual supplies. 
Gas supplies are criticaUy short, A 
similar situation exists for residual 
because of the tanker shortage. Do
mestic refiners, who practically have 
quit making residual because of its 
low price, probably can crank out 
enough fuel to meet this emergency. 
But it wUl be very expensive. The 
switch wil l require processing altera
tions, change in yields, unnecessary 
production of other products, shuffling 
of logistics, increased domestic crude 
production and greater crude imports 
f rom Canada." 

he said. "Institutions like Columbia 
University have fine graduate pro
grams in mining, but they produce 
persons with doctoral degrees, not 
mining engineers," 

And, even with employment prob
lems facing most recent coUege 
graduates, there continues to be a 
demand for Mines' graduates, with 
most receiving several job offers, 
McBride said. 

He wUl answer suggestions that the 
mining school's enroUment be ex
panded by placing more emphasis on 
recruitment. 
Methods Suggested 

Additional students can be re
cruited, he said, by informing high 
school counselors about Mines' pro
grams and by asking the school's 
alumni to assist. 

Admitting that his recruiting sug
gestions are "just ideas," McBride 
said he won't propose any major 
changes at Mines untU "I have a bet
ter feeUng for the school." 

A former dean of students at Rice 
University, Houston, Tex., McBr ide 
began getting acquainted Tuesday by 
meeting with Mines' vice presidents. 

He also plans to meet with students 
and said he hopes they wiU be fre
quent visitors to his home near the 
campus. 
'Always Welcome' 

"Students wi l l be welcome any 
time the light is on" McBride said. 
"And , the light wiU be on any time 
I 'm home. 

"I want to talk with students. I 
want to know how they feel about 
things like ecology and political prob
lems. They also need to understand 
what's going on here." 

Explaining that he doesn't antici
pate any student unrest, just student 
discussions, McBride said, " I didn't 
come here because I thought I'd be 
among coUege presidents hanged." 

McBride said he had always 
wanted to be a coUege president. And 
after testing the president's chair for 
a few hours Sept. 1, he said it felt 
"great." 

McBride received his doctorate 
f rom Massachusetts Institute of Tech
nology. He wiU, in addition to his 
presidential duties, teach a few 
Mines courses. 

*Reprinted courtesy of The Denver Post (Sept, 
2. 1970 issae). 
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Goodbye, 
lake. 

Remember that afternoon y o u took your 

gi r l and guitar down to the lake? 

T h e water was filled wi th garbage. A n d 

the smell matched the scene. 

Po l lu t ion . 

It blows the image. The ecology. E v e r y 

thing. 

F M C is a b i l l ion and a half dollar corpo

ration, one of the nation's top 100. We're 

in chemicals, fibers, metalworking, min ing , 

and a lot of related activities. 

N o surpr ise then that we 're i n waste 

treatment and water poUution control , too. 

F o r ourselves. F o r everyone. 

F M C bu i lds sewage treatment equ ip 

ment for the biggest cities, and the smallest. 

E v e r y community doesn't use a treatment 

system, but we wish they would . 

F M C engineers also solve waste treat

ment problems for industrial plants. Some 

industries are doing a good job. B u t a lot 

StiU needs to be done. 

O u r environmental laboratory and our 

chemical research center are searching fo r 

more effective materials and work ing on 

new treatment concepts. W e have some of 

the best systems available. 

B y pool ing talents in our diversified c o m 

pany, we're giving rivers and lakes a new 

lease on l i fe . 

If y o u ' d l i ke to do something about 

things that need doing, write fo r our bro

chure, "Careers wi th F M C . " O r p i ck up a 

copy f r o m your placement office. F M C 

Corpora t ion , B o x 760, San Jose, C a l i f o r n i a 

95106. 

We're 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 i d e a s t o w o r k t o m a k e 

w a t e r b e a u t i f u l 



u a n 
(Editor's Note: This interesting ac

count of the early days in the San 
Juan-Silverton-Eureka District was 
written by John M. Stewart tn his 
friend, Guy L. V. Emerson, Hon. 1965, 
president of the Denver Mining Cluh 
and owner of the Treasure Mountain 
Gold Mining Co.) 

H A V E been digging up some old 
records of the good old days 

when I lived in-Ibe San Juan. Wonder
f u l days! Days of hope, disappoint
ment, hardship and more hope, But 
after all, it was a grand life. Good 
health, some success and strong faith, 
is all we need anyhow, and if we 
could only get r id of our selfishness, 
we would be far happier in the pos
session of these blessings than to 
break down our health by 20th century 
scheming and worry to own the earth, 

"I was in Durango and Silverton 
last September and you cannot imag
ine what a treat it was to me to again 
view the old sights which were so 
famil iar to me 45 years ago (1891). 
Somehow I seemed to feel that the 
very rocks and trees along the old 
trails in the L a Platas and on to Ophir 
and Red Mountain and around Silver-
ton as 1 passed by said "Howdy, old 
boy, we remember you when you 
visited us afoot and horseback nearly 
one-half century ago. Glad to see you 
again." And was I glad to see them— 
you bet I was—and regretted to have 
to leave so soon, but the first equi-
noxial storm of the season brought 
our visit to an abrupt end. I would 
have loved to have visited Eureka 
and the Forks, and would have done 
so had I known of your plans to de
velop old Scotia and Golden Fleece. 

"It was m May 1895 that I was 
asked by the president of the Golden 
Fleece Mining Company, to take 
charge of the property and try to 
straighten out the troubles they were 
having with the Scotia, and a heavy 
stockholder in the Golden Fleece, who 
at that time was working the property 
without a crew. (Learning that this 
stockholder had purchased a very 
valuable f a rm on the Missouri r iver 
somewhere above Kansas City, and 
suspecting that he had paid for this 
f a rm with cash received f rom the sale 
of gold taken from the Golden Fleece,) 
the Company gave me authority to 
go to Coiorado and take fu l i posses
sion of the mine. 

"I shall never forget the night I 
rode into Eureka, It was late in the 
evening, but st i l l light enough for me 
to locate Hansen's cabin. After intro
ducing myself and accepting a cup of 
good coffee and learning f rom him 
the direction of the Golden Fleece and 
assuring him that I knew something 
of snow-covered mountains, I left h im 
still mumbling about the "damned 
tenderfeet sending a young man out 

at midnight to take charge of a mine 
situated somewhere on top of a snow-
covered mountain he had never seen" 
etc. Tieing the rein of my horse over 
the horn of the saddle, I turned his 
head towards Silverton and away he 
galloped back to his home leaving me 
alone to f ind the Golden Fleece in 
the dark. The mountains were still 
heavy with snow, and it was very 
cold. The story is a long one, so wi l l 
not recall the long struggle of that 
night's trudge up the mountain to the 
Fleece, 

"1 do not remember what hour I 
reached the mine. I was so nearly 
frozen and exhausted that 1 would not 
have known the time had I seen a 
clock, but do recal l that it was still 
dark, and that I received a cold re
ception when I pounded on the door. 
But to shorten my story, I was all 
alone and in complete possession of 
the property the next day and upon 
going down in the mine I saw much 
evidence of "high-grading" and upon 
removing some plank in the bottom 
of the drift which had apparently been 
placed there and covered over hur
riedly, I found a hole about 4 or 5 
feet deep which gave much evidence 
of having contained very l i c h ore. 
Some of it was still i n place. It was 
f rom this small shaft I extracted the 
specimen I have which, when taken 
out, weighed nearly two pounds. I 
gave much of it to members of the 
Company and had one piece cut and 
polished, half of which I gave to M r . 
Landa. 

"The mine was in a bad condition 
—gouged and gophered everywhere. I 
put on two or three men and began 
getting it in condition to mine and 
was very busy for some weeks tim
bering and samphng. They had a very 
compiete laboratory and assay equip
ment, and I assayed aU material 
found in place as well as waste with 
which the workings, except the main 
drift, were fi l led. There seemed to be 
a very small dump to the right of the 
cabin. Nothing I saw indicated that 
any real mining had been done— 
gouged everywhere, but no extensive 
work. 

"Believing that much high grade 
ore—probably 50% metal in places— 
had been taken f rom the mine and 
concluding f rom the evidence found 
in the assay room, that the r ich ore 
had been smelted there, I searched 
everywhere for large crucibles and 
finally found them concealed in some 
bushes way down in the bottom of the 
gulch. The pulp in some of the cru
cibles had "frozen" in smelting and 
large globules of pure gold still clung 
to the sides of them, I made quite a 
handsome clean-up by chipping out 
the metal and remelting the "frozen" 

pulp. 
"Having cleaned up the workings, 

timbered where necessary, made out 
a list of equipment needed to work 
the property and getting my crew 
together to begin operation, I received 
a telegram which read; 

'MORRIS L A N D SHOT A N D 
K I L L E D B Y HIS B O O K K E E P E R . 
C L O S E D O W N T H E M I N E A N D 
C O M E TO K A N S A S C I T Y . ' 

"Act ing on this wire, I paid off the 
men and my bi l l at the Eureka store 
and hurried back to Kansas City 
where I remained for some time pend
ing the action of the Court in appoint
ing an administrator, and in awaiting 
their decision regarding the further 
development of the property. How
ever, becoming tired of waiting for 
them to decide what they would do, I 
finally severed my connection with 
the Company and have not seen the 
Golden Fleece since, 

"Some of the names you mention I 
still recall—-others only vaguely. I re
call the Stoiberg who owned the bank 
in Silverton and the Silver Lake and 
the Iowa-Tiger. When in Silverton last 
September as I walked the street of 
that old town, many faces, names and 
incidents of the old days came before 
my view. It seemed to me that I 
reenacted the incident that occurred 
to me one morning when I stood in 
the doorway of the old Grand Hotel 
awaiting the "f i rs t c a l l " for break
fast. While watching the clear stream 
of water flowing in the gutter, which 
was always an attraction to me, my 
attention became centered on some
thing shining on the board sidewalk. 
Walking over and picking it up, I 
found it to be a piece of jewelry with 
a very high grade diamond set in it, 
probably worth $30 or $40. I never 
learned who lost it. 

"Also, when we drove to Ouray, I 
thought I heard horse-hoofs behind 
our car. This was a revival of an in
cident that occurred to me early one 
morning while on my way to a claim 
I was working on YeUow Mountain. 
Hearing a horse behind me coming at 
a rapid gait and being hailed by the 
rider, I pulled up. The man apologized 
for stopping me by saying that he 
thought I might enjoy his company 
as he felt sure he would enjoy mine, 
so we rode together to the Burro 
Bridge where we parted, I taking the 
Ophir traU while he continued on to 
his property, the Camp Bi rd , of which 
he was the owner, I always admired 
Tom Walch. I never met h im again, 

"Thank you for your good letter, 
and I wish you great success, which 
I beUeve wiU be yours if you ever 
cut the Scotia, Golden Fleece and ad
jacent veins in that wonderful min
eralized territory." 
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air solutions 

BEFORE 
ELECTROSTATIC 
PRECIPITATORS 

AFTER 
ELECTROSTATIC 
PRECIPITATORS 

OUR GOAL: 
ZERO EMISSION 
OF VISIBLE MATTER 

You see, we have done something about air quality 

control (pollution). Not enough, as it turns out, but 

nearly all that present technology will allow. The 

photos above were taken at our Valmont Generat

ing Plant In Boulder, Colorado, during a compara

tive test of one type of electrostatic precipitator. 

As you can see, it helped a lot But none of our pre

cipitators—we have Installed 10 in all — have per

formed to our expectations, or to manufacturer's 

spediflcations. 

There are a number of technical reasons for this, 

among which is the low sulphur content in the coal 

we burn. It has some peculiar characteristics that 

make it extremely difficult to trap all the pollutant 

particles. 

So our scientists and engineers are working in 

conjunction with other investor-owned utilities 

across the nation and with certain manufacturers, 

to develop devices that wlil remove all of the par

ticulate air pollutants from our stack exhaust. Our 

goal is not solely to be within legal standards of vis

ible emission. We have achieved that before, but 

the standards keep getting stricter. 

Our goal is zero emission of pollutant particles 

from our stacks. 

Our scientists tell us we are very close to a solu

tion. Not close enough to brag yet, but ciose enough 

to say that zero particulate emission can be accom

plished, and will be in the reasonably near future. 

p u b l i p 
S e r v i c e 

I invastar-owatd OtilHy 



Editor's Note—This story is about 
Charles Saltzer's trip to Baja Califor
nia. Saltzer, a 1967 Metallurgical En
gineering graduate of the Colorado 
School of Mines, returned from South 
Vietnam in June 1970 after serving 
as a civilian adviser to the 34th Group 
commander for six months. He cur
rently works for AVSCOM while at 
ARADMAL in Corpus Christi, Tex. 
The story was published in the Jan. 
26, 1970 Corpus Christi Caller-Times 
and was sent to us by Ralph Wolf> 
Met.E. 1968. 

m H E I R brakes failed, they lost a 
i tire, bent a tie-rod and it took 

them 60 hours of rugged dusty driv
ing but Charles Saltzer and Dennis 
Jebens of Corpus Christi aceomphshed 
their goal—they conquered Mexico's 
B a j a peninsula. 

Saltzer, of 4443 Ocean Drive, and 
Jebens, 3926 Panama No. 222, set out 
Oct. 15 in a dune buggy they convert
ed f rom a Volkswagen on a trip that 
they had been thinking out for about 
a year. 

With the buggy loaded with camp
ing equipment, extra water and 28 
gallons of gasoline, they crossed 
through Mexico, across to the Ba ja , 
then north to San Diego, Calif. , and 
returned to Corpus Christi Nov. 1 
through Arizona, and New Mexico. 

Back in the comforts of "civi l iza
t ion" Saltzer and Jebens told of the 
grueling 991-mile trek up the Ba ja 
which took them six days, averaging 
10 hours a day driving, to make. 

Jebens summed the trip up in one 
word—"Bad." 

Only about one-third of the B a j a is 
paved road, the rest a one-lane con
glomeration of meandering tire ruts, 
chug-holes, rocks, dry lake beds, and 
"bottomless sand" said the adven
turous pair. 

They told of getting stuck, trying to 
help another traveler out of soft sand, 
losing a tire about f ive miles f rom the 
start of a multilane toll road on their 
f inal leg of the journey, and finding a 
German mechanic about midway on 
the B a j a to repair a bent tie-rod, and 
their brakes going out even before 
getting to the Ba ja . 

Leaving Corpus Christ i on Wednes
day, they crossed into Mexico at Ro
ma, traveled through Monterrey and 
Saltillo, and made camp that night 
near Torreon. 

They said they didn't experience 
much difficulty in going through cus
toms; except for a customs agent, 
Jebens said, who didn't know what to 
register their dune buggy as. "The 
agent couldn't f ind a category for the 

buggy, so he finally decided to list it 
as a 'convertible,' " Jebens explained. 

Breaking camp Thxu-sday, Oct. 16, 
they moved on through Durango and 
into Mazatlan where they stayed in a 
hotel until Saturday. Saltzer said the 
area had been hit by a hurricane, 
leaving some of the roads in bad 
shape, limited communications, and 
plenty of room in the hotels. 

First Trouble—The first trouble of 
the trip occurred Saturday morning. 
The brakes went out on the buggy 
while they were preparing to board 
the ferry boat to take them across the 
Gulf of California to L a Paz, on the 
southern end of the Ba ja . 

"We drove onto the ferry with the 
other vehicles, hit the brakes and they 
went all the way to the floor," Jebens 
said. For the rest of the trip, they 
used the emergency floor brake, al
though Jebens said, "It wasn't really 
necessary as we seldom got out of 
second gear on the B a j a . " 

The ferry trip, on a converted Ja
panese-made ship operated by the 
Mexican navy, took 17 hours. 

Arr iv ing later in L a Paz, they and 
their brake-less dune buggy began 
their Ba ja expedition Sunday morn
ing. 

They made 175 miles that first day. 
"Of eourse 150 miles of it was on 
paved highway," Jebens said. 

Their first night on the Ba ja trip 
was spent near Santo Domingo, a 
small farming community. "Most of 
the places on the B a j a , " Saltzer ex
plained, "were small farming com
munities or small ranches—the south
ern part of the Ba ja is largely an 
agricultural area." Jebens added that 
near the Paci f ic Ocean side, most of 
the places were "turtle fislhng com
munities, with just a few shacks." 

Monday, they made 110 miles with
out much difficulty and camped that 
night near the village of San Juanico. 

Western Part—They had decided to 
keep to the western part of the Ba ja 
because some of the better roads on 
the eastern side had been covered 
by an earUer landslide near Santa 
Rosalia. 

Tuesday began two days of most of 
their difficulties. They got stuck, had 
minor car trouble, and got lost a cou
ple of times. 

"Everyt ime we would ask directions 
and the condition of the road ahead, 
the people would just point north and 
say 'muy malo',"Saltzer said. Je
bens said, "You 'd f i n d that most 
people made their own roads, and 
you'd drive up a steep mountain fol
lowing a road, get to the top and find 
the road ended and you'd have to 
back down." 

After a few dead-end roads, and 
misguided directions they found them
selves on mud-flats near a lagoon 
Tuesday where they got stuck and 
bent a tie rod on the buggy. After get
ting involved with a man in a Volks
wagen camper, who also got stuck, 
and several Mexican nationals in a 
smaU caravan who helped them, they 
finally reached San Ignacio where 
they found a mechanic and a hotel. 
They made 90 miles that day. 

Jebens said the mechanic's garage 
in San Ignacio was owned by a Ger
man who had been in Mexico since 
1912, "His son pounded out the tie 
rod and greased the front end of the 
buggy and charged us $3," Jebens 
said. 

That night they stayed in the hotel, 
which Jebens said was owned by a 
mand olin-playing elderly lady who he 
through a dust bowl, which they said 
their first fuU meals and got their 
first bath in several days. 

Dust Bowl—Leaving San Ignacio 
Wednesday morning, they w e n t 
through a dust bowl, which they said 
was "bottomless sand." 

They managed to get through with
out much trouble, although they said 
they were covered with sand and the 
engine was caked with it, TraveUng 
80 miles they made camp that night 
near E l Arco which divides the Ba ja 
not only in the time zone but bound
ary-wise also. "The northern part of 
the B a j a is a state of Mexico whUe 
the southern part is a territory," Je
bens said. 

F rom Thursday on the pair made 
good time as the roads got better into 
Tijuana, They made 154 mUes Thurs
day, 149 miles Friday, and 224 miles 
Saturday driving to the Mexican-U,S. 
border. 

Last Stretch—It was on the last 
stretch Saturday when they lost the 
wheel, "The lug bolts worked them
selves loose on the wheel and we were 
about five miles f rom paved road 
when it came off and roUed past us," 
Jebens explained. 

With the wheel back on, they crossed 
the border and drove into San Diego, 
and after visiting relatives headed 
back to Texas. 

"We had our first trouble with police 
in Ar izona," Saltzer laughingly said, 
" A pohceman stopped us on the high
way to check our brakes, lights, wind
shield wipers and other safety equip
ment but finally let us go on. We 
thought we'd have trouble in Mexico 
but we didn't." 

Both said they were impressed with 
the people's friendliness and helpful
ness during the B a j a trip,, and added 
they were " lucky" to finish the trip. 
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COAL-Q-LATOR (302) 
A Coal-Q-Lator. a copyrighted slide ruie de

veloped by Tlie Salem Tool Co., 5 Ellsworth Ave., 
Salem, Ohio 44460 for use with its coal recovery 
drills, permits mine operators to calculate how 
much coal can be recovered from a seam by 
auger mining. The Salem Coal-Q-Lator has been 
designed to utilize figures concerning seam heights 
and highwall lengths; single, dual and tri-head 
coal recovery drills by hole diameter and length, 
rig thicknesses and cutting head diameters. Circle 
302 on Reader Service Card, 

CONVEYOR BRUSHES (303) 
Schaefer Conveyor Skirt Board Brushes (Shaefer-

Brush Mfg, Co,, 117 W. Waker St., Milwaukee, 
Wis. 53204) improve bulk conveyor operation be
cause they provide a positive seal with no spill
age or belt wear. Firm brush action disallows 
material creep age beneath the skirt. Precision 
engineered and constructed of the proper combi
nation of material, size weight and spacing, these 
brushes are easy to install . . . easy to adjust. 
Circle 303 on Reader Service Card. 

POCKET WATER PURIFIER (306) 
Safe drinking water can be prepared in minutes 

anywhere by anyone with a battery-powered eiec-
(ronic water purifier recently introduced by Ab-
tronics. Inc., P.O, Box 712, Livermore, Calif. 
94S52. The new device, calied DrinKit, easily fits 
in a shirt or vest pocket, or a lady's purse. 
DrinKit quickly converts a pinch of ordinary table 
salt in a tablespoonful of water by electrolysis 
into a fresh concentrated solution of free chlorine 
and other powerful bacteria destroying compounds. 
Each charge is sufficient to rid up to a gallon 
of water of the microbes that cause digestive and 
intestinal upset and illness. This effective treat
ment is the same as is used for sterilizing most 
city water supplies. It imparts no objectionable 
chemical taste or odor to the water. Circle 308 on 
Reader Service Card. 

BOLTING-SCALING JUMBO (305) 
Acme Machinery Co., Huntington, W, Va,, an

nounces a new Roof Bolting and Scaling Jumbo. 
Identified as the Model RBSD, this unit has four 
wheel diesel engine drive with two wheel steer. 
One man cage for instalhng bolts and scaling in 
addition to one drili boom for roof bolt holes et 
cetera is standard equipment on this rig. Pour 
stabilizing jacks are also supplied for stability 
while driEing on grades. Circle 305 on Reader 
Service Card. 

MONTAGE/NARRATOR (307) 
A new tool for industry to prepare sales and 

promotion programs is the Montage/Narrator 850, 
a self-contained compact//cassette audio synchro
nization system designed to present fully auto
mated sound/slide programs when integrated with 
Kodak Carousel and Kodak Ektagraphic remote-
control slide projectors. The Narrator 850, manu
factured by Montage Productions Inc. 49 West 
27th Street, New York loool, combines the flex
ibihty of 35 mm slides, the added dimension of 
sound and the convenience of an audio compact/ 
cassette system to create highly professional yet 
inexpensive saies. teaching, training and promo
tional presentations tor audiences from a roomful 
of clients or students to an auditorium. Circle 307 
on Reader Service Card. 

BORE HOLE SURVEY UNIT (309) 
A new bore hole survey unit that provides con

tinuous, three-angle readouts on a surface dis
play including azimuth orientation, slant angle 
heading, and slant angle measurement has been 
announced by Humphrey, Inc, 2805 Canon St,, 
San Diego, Calif. 92106. The new unit ehminates 
the need for extensive computations and the use 
of tables to get precise information on drill 
wandering. Circle 309 on Reader Service Card. 

C O N S U L I t N G E N G I N E E R S IN T H E A P P L I E D 

ROCKDUST DISTRIBUTION (304) 
A significant advance in pneumatic conveying of 

rockdost in coal mines has been developed by 
Mine Safety Appliances Co,, 4 Gateway Center, 
Pittsburgh, Pa. 15222. The new M-S-A- Pressure 
Tank Rockdust Distribution System can conyey 
material seven to ten times farther than con
ventional rockdusters, at rates five to six times 
greater, and with less horsepower and less man
power. The end result is more efficient rockdust 
distribution at lower cost. Circle 304 on Reader 
Service Card. 

MAGNETIC COUPLING (308) 
The Tormag Magnetic Couphng, recently intro

duced by the Industrial Products Division of Fair-
child Hiller Corp.. Winston-Salem, N.C, 2710S, is 
a permanent magnet eddy current slip coupUng 
iised to transmit power from a source to a load. 
Available in integral sizes from 1 HP to 20 HP 
and in fractional sizes from Vi HP to % HP, the 
Tormag. Magnetic 'Coupling is designed for ef
ficiency of power use and to provide softer start
ing characteristics. This permits the use of smaller 
motors on high inertia loads, or lighter gearing on 
liigh shock loads. Necessary power input on start
ing is aiso low. Circle 308 on Reader Service Card. 

IBM's NEW LASSER (310) 
A laser whose light has fhe shortest wavelength 

so far reported has been developed by an Inter
national Business Machines Corporation scientist. 
The light has wavelengths near 1600 Angstroms 
in the vaciium ultraviolet region—corresponding to 
a photon energy of almost 8 electron volts. The 
new laser provides a potentially valuable tool for 
study of chemical reactions and the interaction of 
very high energy light with matter. Developed by 
Dr. Rodney T. Hodgson of IBM's Research Di
vision, the new laser utiii/.es molecular hydrogen 
as the active medium. The device is pumped by a 
high-voltage electrical discharge which raises the 
hydrogen molecules to excited vibrational-rota-
tional levels of an excited electronic state. As the 
molecules drop baek to excited vibrational levels 
of the ground state, they emit light of nine dif
ferent wavelengths close to 1600 Angstroms. See 
Aug. 24, 1970 issue Physical Review Letters, Circle 
310 on Reader Service Card. 
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Roberf D. Longyear Dies 
Robert D . Longyear, honorary 

chairman of the Board of Directors 
of the E . J . Longyear Co., well known 
internationally throughout the mining 
industry, died in Minneapolis on May 
20, 1970. 

In 1914, he received his B . A . De
gree f rom Williams College, and in 
1915 his M.S, Degree in geology f rom 
the University of Wisconsin. He began 
his professional career with Long-
year as geologist in charge of the 
highly successful diamond core dr i l l 
ing exploration program at the now 
famous Falconbridge nickel deposit 
near Sudbury, Ontario. He held the 
office of president f rom 1924 to 1958 
and was then elected chairman of the 
Board of Directors, a position he held 
untU early 1969 when he became hon
orary chairman. 

Robert Longyear devoted his entire 
adult life i n service of his fellow men 
and the business community of which 
he was an outstanding member. It 
was through his wise and ski l l ful 
leadership that the E . J . Longyear 
Company has become a successful in
ternational company and a leader i n 
the development and manufacture of 
diamond core driUing equipment and 
the largest world-wide suppher of 
contract drill ing services. 

Consolidafion Coal Promofions 
Two top operating officials of Con

solidation Coal Co., Ralph E . BaUey 
and Charles R. NaUler, have been 
named to the f i rm's Board of Direc
tors, it was announced by John Cor
coran, president of Consol. A t the 
same time it was announced that 
BaUey, former senior vice president, 
has been named an executive vice 
president. 

$70 Million WABCO Order 
A contract to buUd 36 new WABCO 

Model 120B Haulpak trucks, valued at 
approximately $10 million, for Hamers
ley Iron Pty. Ltd . , for use at a major 
iron ore body in Western Australia, 
was announced recently by Richard 
M . MitcheU, vice president and gen
eral manager of WABCO's Interna
tional Manufacturing Operations Div i 
sion. WABCO is an American-Stand
ard company. 
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Ayrshire Will Supply Coal 
To Indiana PubUc Service 

Ayrshire Coal Co., a division of 
A M A X (American M e t a l Climax, 
Inc.), has entered into an agreement, 
valued at more than $500-milUon, with 
PubUc Service Indiana. Ayrshire wiU 
supply SO-mUlion tons of eoal f rom 
an underground mine that it wiU de
velop in the Keensburg area of south
eastern lUinois. Shipments w i l l be 
made over a 30-year period at a max
imum rate of 3.6-miHion tons a year. 
Estimated cost of developing the new 
mine is in excess of $25 million. Initial 
production is expected to start late 
in 1973. 

O'Rourke 

Brown & Roof Appoinfmenf 
Brown & Root, Inc, has announced 

the appointment of John T, O'Rourke 
as manager-Mining and MetaUurgical 
Sales. In this capacity, he wiU be re
sponsible for coordinating and direct
ing Brown & Root's over-all sales ac
tivities in the ferrous, non-ferrous, and 
mining industries. 

O'Rourke is a graduate of Drexel 
Institute of Technology, a professional 
engineer Ucensed in the state of New 
York, and attended graduate school 
of Columbia Umversity. Brown & 
Root of Houston, the nation's largest 
engineering and construction com
pany, is a subsidiary of Halliburton 
Co., DaUas. 

New Chemical Techniques 
For Pollufion Control 

A breakthrough in bringing new 
chemical techniques for pollution con
trol into practical use has been an
nounced by American Cyanamid Co. 
as it reached fuU-scale production at 
its new sulfuric acid plant in Linden, 
N , J . 

The plant, together with new air 
poUution control facilities for other 
production units at Cyanamid's War
ners plant complex in Linden, in-
v o l v e d an investment of some 
$6,500,000. 

Thomas P . Turchan, Met .E . 1935, 
Cyanamid vice president, attributed 
one-third of this new investment to 
pollution-control devices. He said the 
sulfuric acid plant is the first of its 
type in the Western Hemisphere with 
respect to poUution abatement. 

WORLD'S LARGEST PORTABLE C O M 
PRESSOR manufacturing plant, Including 
a new $IO-million computerized machin
ing -facility of Ingersoll-Rand Co.'s Por
table Compressor Division in Mocksville, 
N. C , is inspected at a recent dedica
tion event by Lt. Gov. Pat Taylor of 
North Carolina, A blast of compressed 
air from a new I-R Whisperized portable 
compressor was used to split a ribbon fo 
open the dedication ceremony. 

>9[nieri'can Cyanamid Merger 
Completion of the merger of The 

Erv in Co., a developer of residential 
communities in the Southeast, intO' a 
whoUy-owned subsidiary of American 
Cyanamid Co. was announced re
cently by Clif ford D, Siverd, president 
of Cyanamid, and Charles C. Erv in , 
founder and board chairman of Erv in . 

Air Pollufion Control Market 
The U.S, air poUution control pro

gram wUl expand substantiaUy dur
ing the next 10 years. A i r poUution 
damages may weU result in economic 
losses of $10 to $20 biUion annually. 
The market research f i r m of Frost & 
SuUivan has just published an in-
depth analysis and forecast of the Air 
Pollution Control Equipment Market. 

Marathon-LeTourneau Merger 
Marathon Manufacturing Co, and 

the LeTourneau Foundation have 
agreed to the acquisition by Marathon 
of the controlhng interest i n R, G. 
LeTourneau, Inc. of Longview, Texas. 

LeTourneau manufactures large 
electricaUy-powered equipment for 
the earthmoving, logging, materials 
handling and land clearing industries. 
It also is a leader i n the manufacture 
of jack-up type mobUe offshore drUl
ing platforms. 

Rubenok Named Chief Geologist 
Roy Rubenok has been named chief 

geologist of Century Geophysical Corp. 
of Canada, it was announced by Peter 
I. Bediz, Geol.E. '41 and M.Sc. '42, 
president, and Hugh Evans, Geol.E. 
'49, manager. Century of Canada is a 
wholly owned subsidiary of Century 
Geophysical Corp., Tulsa, Okla. 

Rubenok is responsible for technical 
applications, modifications and qual
ity control in acquisition and process
ing of geophysical data. 
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GRAVITY CONCENTRATOR (400) 
C. Tennant. Sons & Co., 100 Park Ave.. New 

York, N,Y. 10017. offers a new, highly technical 
brochure on the new BarUes-Moziey "Orbital" 
gravity concentrator. Tliis new rugged machine 
is capable of economically recovering extremely 
fine fractions of valuable heavy minerals from 
previously low yielding or untreatable mine tail
ings, slime and pulp. To date It has been suc
cessfully run on cassiterite, scheelite and wolf
ramite with excellent recovery yields and with par
ticle recovery ranging down to 5 microns. It is ap
plicable to any heavy metal or ore normany 
recoverable by gravity. Circle 400 on Reader 
Service Card. 

CAR SHAKER (401) 
A complete line of Car Shakers is described in 

a new catalog issued by National Conveyor & 
Supply Co., 350 N. Harding Ave,, Chicago, 111, 
60624. Car Shaker.s are used to compact bulk 
materials to facilitate their loading into hopper 
cars as well as to free up frozen or compacted 
materials prior to unloading. The catalog dis
cusses various methods of loading and unloading, 
describes the company's companion line of Jib 
Cranes and provides complete prices and specifi
cations. Circle 401 on Reader Service Card, 

EPOXY CRUSHER BACKING <402) 
A reformulated Epoxy Crusher Backing (EOB) 

for bowl liners and mantle heads in cone type 
crushers is being marketed by ESCO Corp., a 
leading manufacturer of wearing parts for all 
types of rock crushers. With the addition of ECB 
to its product line, ESCO now offers customers a 
single source for crusher wearing parts and in
stallation materials. Catalog #805 describing ECB 
has been prepared by ESCO. It includes recom
mended qiiantities of the backing needed for ma
jor manufacturer's models of cone crushers. In
formation may be requested from the ESCO 
Corp., Dept. DP. 2154-6. N.W. 25th Ave,. Port
land. Ore. 97210. Circle 402 on Reader Service 
Card. 

ION EXCHANGE RESIN (403) 
A new bulletin on Amberlite IR-120 Plus ion 

exchange resin is available from Rohm and 
Haas Co., Independence Mall West, Philadelphia. 
Pa. 19105. Amebrllte IR-120 Plus is a new. pre
mium-quality, high-capacity cation exchange resin 
designed for use in industrial water softening, 
dealliilization, deionization and chemical process
ing applications. The buUetin reviews the prod
uct's important features, physical and hydraulic 
characteristics and suggested operating condi
tions. Other topics described are hydrogen and 
sodium cycle operation and applications. Circle 
403 on Reader Service Card, 

CONTINUOUS MINERS (404) 
Two new two-page bulletins on its rotary drum 

continuous miners for low and liigh coal seams 
are available from Joy Manufacturing Co.. OUver 
Bldg., Pittsburgh, Pa, 15222, The bulletins illus
trate and describe the lOCM-2 continuous miner for 
high coal, and the llCM-1 continuous miner for 
low coal. Included are specifications and dimen
sional drawings of both macliines. Continuous 
mining machines are also used to mine potash, 
trona and other bedded deposits. The lOCM-2 bul
letin is designated J-424, and the llCM-1 is desig
nated J-425. Circle 404 on Reader Sei-vice Card. 

SAFE OPERATING PRACTICES (405) 
"Safe Operating Practices for Crane and Hoist 

Users" is the title for a completely new booklet 
pubUshed by Harnischfeger Corp., Milwaukee, 
Wis. 53246, The booklet represents the results of 
more than a year's study of recommended crane 
and hoist safe operating and maintenance proce
dures obtained from a wide variety of sources 
including major trade associations and several 
private corporations as well as m£ijor contribu
tions from Harnischfeger's own service, engineer
ing and safety departments. Tho contents cover 
such items as physical and mental requirements 
for crane operators; daily, weekly, monthly and 
special equipment inspection procedures; as well 
as the "do's" and "dont's" of safe operation and 
maintenance programs; a list of principal com
ponents for frequent inspection and a chart of the 
Standard Hand Signals for floor personnel work
ing with cranes. Circle 405 on Reader Service 
Card. 

GRADER BOOKLET (406) 
A handy, pocket-sized booklet Utled "Great 

Grading . . . And How" is offered by tiie Austin-
Western Division of Baldwin-Li ma-Hamilton Corp., 
Aurora, 111. 60507. The 28-page reference gives 
equipment operators quick Ups and techniques for 
getting the most out of aU-wheel drive and steer 
power graders, both on such "routine" grader 
jobs as ditching, banksloping, rough and fine 
grading, and scarifying, and on the less-routine 

Send Us Your Bulletins 
Send your publications to Tbe MINES Maga
zine, 2177 W. 7th Ave., Denver, Colo. 80204, 
for review in tliese columns, 
To all MINES readers these publicatltms are 
F R E E , and may be ordered by giving index 
number. 
On requesting publications from mamifactur-
ers. please mention the MINES Magazine. 

work such as bulldozing and winter-time snow-
plowing operations. To help operators apply the 
machine's capabiUtles fo best advantage in spe
cific situations, the bulletin makes generous use 
of line drawings and action photos, supplementing 
the text. For finish-grading shoulders or slopes 
without leaving tire marks, for example, the 
buUetin notes, your grader needs a wide reach. 
"To get the widest possible reach, you have to 
steer your grader into an offset position, rear 
wheels all the way toward the heel of the blade, 
blade sidesliifted hydraulically aU the way to the 
right, highlifted to proper slope angle, and circled 
to cast the dirt as required," Circle 406 on 
Keader Service Card. 

RIBBON CABLES (409) 
A new full-color 6-page catalog on PRC Fab-

Ri-Cable high quaUty woven ribbon cables has 
just been released by the Zippertubing Co., 13000 
S, Broadway, Los Angeies, Cahf. 90061. The cataiog 
shows a large array of design possibilities and 
features of FRC woven ribbon cables, including 
controlled impedance cable, permanent accordion 
folded cable, cable with coior coding, leads fur
nished to design specifications, integral strain re
lief tabs, multi-layer cable, flat cable with heavy 
duty Insulation, specialty weaves, woven unin-
stilated conductors, zip weave for quick lead ex
posure, combined electro-pneumatic cable, mixed 
size and funcUon cable, twisted pairs, short 
jumpers, custom breakouts and woven harnesses, 
flat coax cable, woven shielded cable, fold and 
strip lines, woven branches, and Zippertubing ma
terials for finishing and protection. Circle 409 on 
Reader Service Card, 

SYSTEMS ENGINEERING (410) 
Now available free from General Automation, 

Inc, Orange, Calif, 92661, is a services brochure 
on the company's systems engineering capabilities 
for industrial automation projects. Titled "Systems 
Engineering," the eiglit-page, two-color, illustrated 
brochure describes such GA services as engineer
ing consultation, project engineering, product de
velopment, and major OEM procedures. It also 
covers the company's technological qualifications 
and Usts typical examples of GA systems ex
perience. Circle 410 on Reader Service Card. 

PINCH VALVES (411) 
Catalog 359, availabie from Walbridge Co., 803 

Patterson Bldg., Denver, Colo. 80202, describes 
and illustrates Jaco Pinch Valves used for ef
ficient handling of abrasive pulp and corrosive 
fluids. Advantages are listed as strong rigid con
struction, long Ufe under severe conditions, no 
metal parts in contact with material or fluid, 
minimum friction loss, cannot leak or stick, un
obstructed flow passage, positive closure on soUds. 
Sizes 1" to 12" are available. Circle 411 on Reader 
Service Card. 

SOIL STRENGTH DEVICE (412) 
A new bulletin on the Torvane. an instrument 

used to determine the shear strength of cohesive 
soils, either in the field or in the laboratory, is 
avaUable from Soiltest, Inc, 2205 Lee St., Evans
ton, III. 60202. The Torvane instrument may be 
used by engineers, boring inspectors, consultants, 
testing companies, contractors, public utiUUes, 
agronomists and governmental agencies. Shear 
strength of soil can be determined rapidly by 
checking the soils in the ends of tube samples, 
penetration samples, chunk samples from test 
pits and excavations, and in-place In test pits or 
foundations. Circle 412 on Reader Service Card, 

M E T A L LOCATOR (413) 
A new four-page bulletin on metal locators has 

been issued by Geophysical Instrument & Supply 
Co., 900 Broadway, Denver, Colo. 80203. Illustrated 
and described In the bulletin are a metal and 
treasurer locator which has a deth operating ca
pacity to approximately 60 Inches. The lightweight 
unit weighs only 3 lbs. and is battery operated so 
that it can be hand held to locate almost any 
object whose conductivity is greater than the 
surrounding medium. Circle 413 on Reader Service 
Card. 

DRUM PULLEYS (414) 
Van Gorp Manufacturing, PeUa, Iowa 50219, is 

now producing machined face drum pulleys in 
small diameters, from 4 to 8 inches, and face 
widths of up to 66 inches. The smaller steel drum 
puUeys of the Von Gorp True-Turn line with 
machined face finishes will provide the maximum 
concentricity to assure alignment, smootii func
tioning and safe high speed operations. Circle 414 
on Header Service Cuvd. 

RAF SYSTEMS (415) 
New 4-page 3-color brochure (2.110B) fully 

describes "RAF" Systems which have been 
especially developed by Robbins Aviation, Inc., 
3817 Santa Fe Ave., Vernon, Calif. 90058, to as
sure total purification of compressed air for res
piratory use—not just "filtering" and "drying." 
Featured is the Model RAF-8197-30-AES which has 
a separate extra dry chamber for total elimination 
of Carbon Monoxide, is equipped with an elec
tronic Dewpoint Monitor to safeguard the Sys
tem's performance, and provides for automatic 
drainage of waste liquids. Circle 4IS on Keader 
Service Card. 

CAT 140 MOTOR GRADER (416) 
Caterpillar has completed a 16 page fotur coior 

catalog on (AE020051) on Its new 140 Motor 
Grader. The booklet points out some of the out
standing features of the new grader, among them 
a 150 HP engine with a 25% torque rise; and ad
justment free fuel system and a 250 hour engine 
oU change interval. Circle 416 on Reader Service 
Card. 

SPECTROPHOTOMETER SYSTEM (417) 
The Automatic DB-G Spectrophotometer System 

is the title and subject of a new two-page buUeUn 
just released by Beckman Instruments, Inc., 2500 
Harbor Blvd., Fullerton, CaUf. 92634. BuUetin 7166 
illustrates and describes the new fully automated 
ultraviolet-visible system which analyzes up to 
200 samples at single or multiple wavelengths 
without an operator present. Also included are the 
system's features such as module combinations to 
tailor tile Instrument to specific applications and 
standby circuitry in case of ioss of power during 
a cycle. Circle 417 on Reader Service Card. 

"NAVAL J E L L Y " (418) 
Now made in a special industrial strength, well-

known "Naval Jelly" rust-remover is being mark
eted exclusively in the industrial field by Sprayon 
Products, Inc.. 26300 Fargo Ave.. Bedford Heights. 
Ohio 44146. It has a powerful chemical action 
that dissolves rust quickly and floats it away, 
according to tho maker. Sprayon "Naval JeUy" is 
a tacky gel that Is quickly and easily brushed, 
dipped or poured onto the rusted area. It stays 
in place on vertical and overhead surfaces. Its 
consistency is virtually unaffected by heat or cold. 
After a period of five minutes to several hours, 
depending on the thickness of the rust, the gel Is 
hosed off with plain water, taking aU the rust 
with it and leaving clean metal. Circle 418 on 
Reader Service Card. 

GENERAL BULLETIN (419) 
Carman Industries. Inc.. 1005 W. Riverside Dr,, 

Jeffersonville, Ind,, 47130, material handling equip
ment manufacturers, has Issued a new General 
Bulletin (No, IOOO) describing its numerous 
products in tho field. The equipment includes vi
brating bin bottoms, gyrated and whirlpool types; 
draw down hoppers, vibrating feeders, vibrating 
conveyors, densifiers as well as vibrating mixers 
and dryers. Separate bulletins are issued on each 
of the company's products and their request 
numbers are specified in the general bulletin. 
Circle 419 on Keader Service Card. 

OIL WELL DRILLING (420) 
A complete line of torque, weight and pressure 

instruments and controls for oil drilling are cov
ered in a new 28-page catalog available from 
Martin-Decker Corp., 1928 S. Grand Ave,, Santa 
Ana, CaUf. 92705, The catalog, which will be sent 
to readers on request, illustrates and describes 
each ot the many instruments used to measure, 
record or control most operations performed on 
a modern, weU run driiling rig. The catalog also 
contains sufficient data on most of the products 
for the prospective user to determine if the item 
will fit his application. Circle 430 on Reader Ser
vice Card. 

BABY COMPUTER (421) 
A new device, a "baby computer" marketing 

for iess than $200. offers a completely new ap
proach to business cost control. Job clocks, time 
cards, even adding machines, and aU clerical ef
fort to determine the cost of labor are entirely 
eUminated. The device. Cost Computer. Model 
C-IOO, reports total job labor in dollars and cents 
or other monetary units. (Co.st Computer Corp., 
1001 S. Elm St,, Greensboro, N.C, 27406.) Circle 
421 on Reader Service Card. 
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A v a i l a b l e t o t h e C o l o r a c i o S c h o o l o f M i n e s A l u m n i , t h e i r f a m i l i e s 
a n d f r i e n d s 

A VACATION TO REME 

HAWAIIAN 
FOREVER 

EIGHT EXCITING CAREFREE IN PARADISE 
3 nights in 

HONOLULU PARADISE 
All the exotic advenhires of Hawaii await your exploration. Tour 
with us, or d o your own thing. Vou'li f ind shops iilte no others in 
the worid. No sand is whiter than t h ^ famous beach at Wailiiki. No 
mountains are more commanding than those that greet the palm 
dotted shores. Ai i this and more wiii start with an Aloha Party, Your 
days and nights in fionoiulu wiii be accentuated by the comfortable 
accommodat ions at the famous hiilton Hawaiian Vil lage or other 
luxurious hotel. 

2 nights In M A I f f 

MAUI PARADISE 
You will jet hop to one of the most beautiful is lands in the 

world. In route to your hotel you will visit a lush valley f loor 

giving rise to the majest ic lao Needle. A visit to world famous 

Lahaina is also included in route. The sand and the turf will 

beck(m you to enjoy many fun-fi l led hours unhampered by 

clocks , te lephones and the other reminders of another world, 

now so far away. Your Maui adventures will be highlighted by 

your stay at Maui Hilton, Royal Lahaina or other luxurious hotel 

at Kaanapali Beach. 

Departure from Denver on Saturday, 

2 nights in 
KONA PARADISE — Y o u r jet plane will land in still another 
Hawaiian Paradise, Kona. You'll be caught In the excitement 
of the Kailua-Kona f i sh ing f leet—you' l l enjoy the best cup of 
cof fee In the world made right on the spot f r o m the famous 
Kona cof fee bean. It will be served at the beauti ful Kona Hilton 
or other luxurious hotel. Then t o . . . 
HILO PARADISE—Your Kona visit will end with a scenic trip 
across the big island of Hawaii t o Hilo where you will explore 
the colorful Orchid f ie lds , the Incredible volcanic craters and 
cascading waterfalls. The majest ic slops of 13,784 foot Mauna 
Kea will serve as your backdrop. And then a jet airl iner for 
your trip home f i l led with all the memories of the most won
derful vacation imaginable. 

$391 plus $24 tax and services, based on double 
occupancy 

November 7, 1970 via Western Airlines 

LOOK HOW MUCH 
IS INCLUDED 
IN YOUR TRIP 
• Flights by scheduled airlines. 
• Excellent aGcommodations at luxurious 

hotels. 
• NO REGIMENTATION. You're free to do yoer 

own thing. 
• EXTENSION PRIVILEGES. 
• In-flight movies on wide screen. 
• Ail transfers between airports and hotels. 
• Hotel registration Is taken care of in advance. 
• Gala Aloha cocktail party. 
• Colorful flower-lel greetittg upon arrival. 
• Scenic drive across the "Big Isiand" of 

Hawaii. 
• Special optional tours. 
• A ULM tour escort throughottt your trip in 

Hawaii. 
• Get acquainted talks on sights to see and 

local customs In each city you visit. 
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Colorado School of Mines 

A t tn : Mrs. Betty Decker, Go lden , Co lorodo 80401, Phone: (303) 279-3381. ext. 251 

Gentlemen: Enclosed please find $ as deposit • as full payment • (Make check 

or money order payable to HAWAIIAN PARADISE 

$50 minimum deposit per person. Final payment due 30 days before departure.) 

N A M E . P H O N E . 

STREET. 

CITY S T A T E . Z IP . 

D E P A R T U R E D A T E . D E P A R T U R E CITY. 

Return this reservation promptly to insure space. Reservations limited. ULAA reserves the 
right wherever necessary to substitute comparable hotel accommodations (single rates $50 
additional). 
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ixploration Practices 
Code Endorsed by CMA 

The Colorado Mining Association 
Board of Directors lias endorsed the 
following "Code of Exploration Prac
tices." 

As evidence of our concern that a 
quality environment be maintained 
and as a demonsti'ation of our interest 
in adapting to sound ecological prac
tices as we search for new mineral 
deposits, we voluntarily subscribe to 
the following ten point "Code of Ex
ploration Practices," as recommended 
by the Colorado Mining Association 
and wi l l use our best efforts so that 
all of our employees and contractors 
comply with it. 

1) Know and comply with the min
ing laws relating to exploration in 
Colorado. 

2) Know and comply with Forest 
Service, B L M or other appropriate 
government agency's rules and regu
lations. 

3) Establish and maintain cordial 
relations with land owners and/or 
lease holders in the area of the ac
tivity. 

4) Avoid harmful impacts upon the 
environment. 

5) Keep excavation (roads, d r i l l 
sites and cuts) at a minimum. 

6) Conduct al l activities in the man
ner which minimizes danger of man-
caused fires either in timber lands or 
grass lands. 

7) Drive vehicles and conduct other 
activities in a manner such as to mini
mize disturbance of people and live
stock in the area. 

8) Do not hunt or f ish on private 
lands except with fu l l permission of 
the land owner. 

9) Use no timber, water or other 
resource on private land without per
mission of the owner. 

10) Promptly initiate negotiations 
with the owner for settlement of any 
claims for damages resulting f rom 
activities of the exploration group or 
contractors. 

Copies of the, "Code" with space for 
endorsement by operating companies 
are available for distribution through 
the Colorado Mining Association, 402 
Majestic Building, Denver, Colo. 80202 
and the Colorado Bureau of Mines, 215 
Columbine Building, Denver, Colo. 
80203. 

Anthracite Mining Services 
Receipts for anthracite mining serv

ices in 1967 were valued at $9.2 mil 
lion, a decrease of $6.4 million f rom 
1963, year of the last previous Census 
of Mineral Industries, according to a 
preliminary report of the recent cen
sus just issued by the U.S, Depart
ment of Commerce's Bureau of the 
Census. 

vlitsui Forms Alaskan 
)evelopment Team 

Mitsui and Company, Ltd . , the 
world's largest trading f i r m , has 
formed an Alaska Development team. 
This team is to be a technically ori
ented body formed to analyze Alaska's 
potential and to make recommenda
tions to company directors on invest
ment opportimities. Personnel on the 
team represent various company de
partments such as iron and steel, non-
ferrous, machinery, chemieal, food
stuffs, petroleum, coal, lumber, gen
eral merchandise, rubber traffic and 
insurance, and administrative. 

The company reports that the f irs t 
project of the team wi l l be to study 
Alaska's potential developments in 
natural resources such as coking coal, 
copper ore, and other nonferrous 
metals. 

Consol Awarded Contract 
"or Low-Sulfur Fuel Process 

Consolidation Coal Co. has been 
awarded a $280,916 Federal research 
contract to obtain the basic informa
tion needed to demonstrate a new 
process for producing electricity f rom 
high-sulfur steam coal without pollut
ing the atmosphere. 

The contract, awarded by the Na
tional A i r Pollution Control Adminis
tration, is for establishing the feasi
bility of converting high-sulfur coal 
into producer gas and/or char for use 
as a low-sulfur boiler fuel. 

A Consol spokesman said, "The con
cept is of particular interest to new 
power stations which use both gas and 
steam turbines." The contract covers 
just the initial phase of the fom^-phase 
project. The work wiU be carried out 
at Consol's Research and Develop
ment Division Laboratories at L i 
brary, Pa . , a Pittsburgh suburb. 

The experimental program wi l l use 
a so-called carbon dioxide-acceptor 
unit developed by the coal f i r m . 

^ew Jersey Zinc Sells 
ioldings in New Mexico 

The New Jersey Zinc Co. has an
nounced it Will no longer be involved 
in currently active mining ventures in 
Grant County, N . M . A sale of al l 
assets in Grant County has been con
summated with U.S. Smelting, Refin
ing a n d ' M i n i n g Co. The Oswaldo 
Mines, as required in the lease, wHl 
be retm-ned to Kennecott Copper 
Corp., and control of the Hanover 
property wi l l pass on to U.S. Smelt
ing, Refining and Mining Co. 

J . S. Bureau of Mines 
Asst. Director Namec 

Sheldon P . Wimpfen, a mining exe
cutive and professional engineer f rom 
Denver, Colo., has been appointed as
sistant director-Mineral Supply in the 
Interior Department's B u r e a u of 
Mines. With his appointment, Wimp
fen takes on responsibility for the 
Bureau's broad and varied program 
of economic, statistical, and other 
fact-finding activities which are es
sential to Bureau efforts to assure the 
United States reUable supplies of 
minerals and fuels. 

Exercising top-level supervision of 
wide ranging Bureau investigations 
into the commercial potential of do
mestic mineral and fuel deposits, 
Wimpfen wi l l also have immediate re
sponsibihty for providing the govern
ment with timely intelligence on im
portant nationwide and worldwide de
velopments in mineral resources and 
mineral industry activities. Aided by 
a professional headquarters staff in 
Washington, D . C , he wi l l direct the 
activities of field operation centers in 
Juneau, Alaska; Pittsburgh, Pa . ; 
Denver, Colo.; and Spokane, Wash., 
and related mineral supply offices in 
California, Oregon, Minnesota, Ten
nessee, Texas, and Oklahoma, 

Now added to our capabilities in minerdc^y, metal
lurgical and chemical process development. 

-Plan, organize, and conduct geochemical surveys to supplement 
your geological and geophysicdl exploration programs. 

-Aid with data reduction, trend analyses. Interpretation. 

J . Kent Perry, '58 
Geological Engineer 

Delmer L. Brown, '63 
Geological Engineer 

4601 Indiana Street, Golden, Colorado USA 80401 

Phone 303/279-4547 
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Section news should be in the 
Alumni Office by the 20th of the 
Month preceding Publication. 

Alabama 
Binningfiam 

Alaska 
Anchorage 

Arizona 
Arizona 

Caiifomia 
Bay Cities 

Santa Clara Valiey 

Sacramento 

San Joaquin Valley 

Soutiiern California 

Colorado 
Denver 

Grand Junction 

District of Columbia 
Washington 

Illinois 
Great Laltes 

Kansas 
Wichita 

Louisiana 
New Orleans 

Lafayette 

Minnesota 
Iron Ore Range 

Missouri 
St. Louis 

Montana 
Butte 

Nevada 
Northern Nevada 

New Mexico 
Carlsbad 

Four Comers 

New York 
New York 

Ohio 
Central Otilo 

Cleveland 

Oklahoma 
Bartiesville 

Oklahoma City 

Tuisa 

Oregon 
Lower Columbia 
River Basin 

PennsylvaiUa 
Eastern Fennsylvania 

Pennsyl vania- Ohio 

Texas 
Coastal Bend 

E l Paso 

Houston 

PRESIDENT 

Guerdon E . Jackson, '52 

Carl Foget, '61 

Gail Penfield, '56 

R. A. Ganong, '47 

Bob Snyder. '67 

A, E . "Ted" Seep, Jr., 

Robert F . Barney, '35 

A. A. Wyner, '25 

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

Francis Page, '39 

Charles Tyler, '53 

John J . Wallace, '51 

Paul Shaitklin, '49 

John M . SutUe, '42 
Continental Dr, Butte 

PanI V. FJUo, '40 

John Magraw. 'S3 

Lou Amjck, '50 

Robt. B. Kennedy. '38 

Harold M . Knudsen, *5B 

Bill Frederick, '56 

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

Todd C . Storer, '47 

Michael DiLembo, '58 

Samuel Hochberger, '43 

Vincent G. Glola, '56 

Ray Gouett, '52 

Peler A. DeSantis. '51 

Ronald E . Diederieh, '57 

VICE-PRESIDENT 

W. E , Saegart, '53 

Dave Strandburg. '61 

Marsh Chapman, '38 

Hai KeUogg, '55 

Roy C. Kirkman, '66 

Louis DeGoes, '41 

Joseph L. DuBois, '50 

Edward J . Gibbon, 

H. R. Fitzpatrick, '3 

Al LoMt, '50 

Board of Governors: 
Ralph Hennebach. '41 
C. D. Michaelson, '32 
C. BeUm, '34 
R. B. Kennedy, '3S 

Theodore Solim, '53 

Charles Strong, '5S 

D. H . Griswold, '30 

Arttiur Most. Jr., 
1345 Woodland Cr.. 
Bethlehem 

Charies R. KnsseU, 
'54 

William F . Dukes, 
'50 

Edward B. Reynolds, 
'66 

SECRETARY-TREASURER 

Wm. Haynes, '54 

Ken Clodfelter, '51 
2402 E , 49th Ave. 
Anchorage. Alaska 99502 

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

Tom Aude, '62 
54 Woodford Drive 
Moraga. CaUf. 94556 

Stanley Y. Ogawa, '53 

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

B. A. Ellison, '61 
Bob Governski, '64 (Sec.) 

Phone: 213 — 349-4155 
Clark WoUenwoeber, '63 

Jack Dressel, '50 

Robert P. Moston, '58 
1359 Bunting Ave. 

Hal Cronin, '26 
106 Buxton Dr. 
Falls Church, Va. 22040 

James Daniels. '51 
307 Schweitzer Bldg., Wichita, Kans. 
A M 5-0614. 

Monte Richard. '60 
Pan American Petr. Corp. 
P.O. Box 50879 
New Orleaiffi, La. 70150 

Stephen D. Chesebro. '64 
P. 0. Box 51345 
Lafayette, La. 70501. 

E . W. Markwardt, '32 
104 E . Monroe St, 
O'Fallon, 111. 62269 

James H. Br l^ t , '52 
1450 E . 2nd St. 
Reno, Nev. 89502 

N. E . Maxwell, Jr., '41 
405 S. Church St. Aztec, N.M. 87410 

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

Raymond M . Schatz, '35 
Battelle Memorial Institute Columbus 

Hobert Feige, '66 
9 WW—Frank PhiUips Bldg. 

Jerry McLeod, '57 
1708 East SOth PI, 
Tulsa. Okla. 74105 

Wendell CloepfU. '62 

David P. Rihl, '58 
Dravo Corp., Pitlsburgh and 
Terrace Rd,, Carnegie, Pa. 15106 

Irwin M . Glasser, '43 
Humble Oil & Regining Co. 
Corpus Christi, Tex. 78401 

L. G. Traby, '48 
4320 O'Keefe Dr. 
E l Paso, Texas 79902 

James K. Applegate, '66 
Marathon Oil Co. 
2300 W, Loop, South 

TIME AND PLACE OF MEETING 

On caU of the president. 

Annual Meeting, Dec. 7. 1970, Western 
Motel, Tucson. 

Meetings held on call of the Secre
tary, 

Nikolas Restaurant, 1449 W. Sunset, 
Los Angeles. 2nd Thursday of each 
month. 

Luncheon meeting heid 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 tour times per year at 
call of the Secretary. 

Special meeting at the caU of the 
president. 

Meetings on call every month or six 
weeks from September to May, usu
ally at Uptown Mining Ciub, 49th 
and Park Ave. 

Meetings heid on call of president 

Regular meeUngs held every Tuesday 
at noon. YWCA, 411 S. Johnston St. 

Regular meeting held at caU of the 
president. 

Meetings held at call of the president. 

On call of the president. 

Meetings held first Wednesday or each 
month (noon). Cafe "B," Goiden 
Triangle YMCA, 4th and Wood Sts., 
Pittsburgh. 

Luncheon MeeOng — First Wednesday 
of each month at the Petroleum 
Club. 

Meetings held on iast 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. 

Grand Junction Officers 
Elecfed af Swim Party 

On Aug. 29th the Grand Junction 
Section of the C S M Alumni held a 
swim party at the home of Elbert E . 
Lewis, Class of '42, As per usual, a 
good turnout was recorded and a 
grand old time was had by all . 

The results of the nominating com
mittee were presented in a poolside 
manner hy Tony Setter, '32. The fol
lowing Alumni were unimously voted 
into office for the succeeding year; 

President—Robert F . Barney, '35. 
Vice-President — Roy C. Ki rkman , 

'66. 
Secretary-Treasurer — Robert P . 

Moston, '58. 
There being no further formal busi

ness, this portion of the meeting was 
adjourned. 

Arch F . Boyd, '26, retired f rom gov
ernment service in July. Arch was 
given a fine farewell party by his fei
low A E C employees. We all wish 
Arch a lot of happiness during his re
tirement years. 

—Roy C. Kirkman 

Charies T. Baroch Memorial 
Shocked by the death of Charles T. 

Baroch, class of 1923, who had been 
an officer of the Washington, D . C , 
Section for many years, the iocal 
members contributeti the sum of $65 
as a gift to the C S M Foundation, Inc., 
to establish a Memorial Fund in the 

name of Charles T. Baroch. Twenty-
five dollars of this amount wiU be 
used to purchase a brass name plate 
to appear under his class numeral in 
the Integral Club. 

Other gifts to this fund wi l l be an
nounced by the C S M Foundation, Inc., 
as received.-—WWF 

Candidates for Alumni Offices 
Candidates for C S M Alumni offices 

in 1971 are Harrison L . Hays, '31, for 
president; Neal Harr , '54, for vice 
president; Robert W. Dalton, '57, A l 
bert Seep., '58, and Arthur G. Wood, 
'41, for secretary; Arthur T. Biddle, 
'61, David R. Cole, '52, and Thomas 
R. Young, '52, for director (3-year 
term); Harold W. Addington, '43, for 
director C S M Foundation, Inc, (2-year 
term). 

Washington, D. C. Section 
Hofds Its Annual Picnic 

The annual picnic sponsored by the 
Washington, D. C , Section was held 
at the home of James C. Burri t t , '31, 
in Great Falls, Va . Over the years, the 
number of Mines A l u m n i in Washing
ton has become smaller. E a r l (Mighty) 
V o l i n was at the picnic together with 
a substantial number of others. 

The Coors beer was missing be
cause of some decision here in Golden 
not to ship the usual supply to this 
group for a special occasion. 

Design. Manufacture & Installation 

HERON ENGINEERING CO. 
2000 S. Acoma St., Denver, Colo. B0223 

Phone 777-4497 

Earlougher Engineering 

R, C. Earlougher, '36, Registered Engineer 

Petroleum Consulfants 
Core and Water Analysis Laboratories 

3316 E. 2lsf Sf. P. O. Box 4597 

Tulsa. Okla. 741 14 

Consulting and Services 
Doug Stevens '65 Duane Bloom '65 
BMI Walker '61 Bill Calkin '67 

George Rouse '61, "68 (303) 
I IOI Washington Ave. 279-7733 

GoMen, Colo. SOiOl 

SECTION PRESIDENT VICE-PRESIDENT SECRETARY-TREASURER TIME AND PLACE OF MEETING 

Permian Basin Hal BaUew, '51 Harry B. HInkle. '59 Al Wynn, '65 
4313 Princeton, Midland. Tex. 79701 

Meetings held in Jan., Mar., May. 
Sept., and Dec, 

Dallas-Pt. Worth Harold E . Potter, '27 Dewey D. Bowling, 
'49 

Peter A. MacQueen, '50 
P.O. Box 2050 
Ft. Worth. Texas 76101 

Meeting held on call of presid^t. 

South Texas WUliam 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 8th 
St., San Antonio. 

Utah 
Four Corners See N.M. for officers 

Sait Lake City John Weber. '66 Gregory H. Hoyl, '68 
1.S56 Kennecott Bidg. 
Salt Lake City, Utah 84111 

Four meetings annuaUy on dates set 
by officers. 

Washington 
Pacific Northwest 

Richard 0, Barnes, '55 Robert R. Cederstrom, '60 
llOIl N.E. 9th St. 
BeUevue, Wash. 98004 

Eastern Washington Arden Bement. '54 Meetings on caU of president, 

Wyoming 
Central Wyoming 

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

Canada 
Calgary 

Richard C. Siegfried, '50 
Canadian Superior Oil 
Ltd. 
703 6th Ave., Calgary 
Tel.: 267-4110 Local 429 

Calgary SecUon meets for a noon 
luncheon on the 3rd Monday ctf 
Sept., Nov., Jan., Mar., May—at Cal
gary Petroleum Club, Visiting alum
ni invited to attend. 

Franct Resident or visiting alumni may contact Bernard Turpin. '60. 33 Rue de la Tourelie, 92-Boulogne, France. 

Libya R. E . Palmer, '61. Corresponding Secretary, c/o American Overseas Petroleum. P. 0. Box 693, TripoU, Libya. 

Pern Martin Obradovic, '53 Meetings first Friday of each montii 
(April thru December). 12:30 p.m.. 
Hotel CriUon. Other meetings <m call 

Philippines 
Baguio Francisco Joaquin. '26 
Manila J . R. KuybendaU, 41 Jesus Jalondoni, '40 M. E . Natividad, '40 

c/o Northern Motors 
United Nations Ave., Manila 

Meetings held at noon, second Tues
day of each month. 

Puerto Rico Resident or visiUng alumni may contact L . L . Hagemann. '60, Apt. 17, E l Monte Apartments. Avenida Munoz Rivera, Hato Rey, 
Puerto Rico. 

Turkey 
Ankara 

Aiumni visiting Turkey contact Ferhan Sanlav, '49. Turkiye PettroUeri A. 0. Sakarya Caddesi 24, Ankara, Telephone 23144, 

Venezuela 
Caracas 

1 I lan Achong, '58 j 
Z. Sancevic. '57 Jean Pasquali, '80 Cia. SheU de Venezuela 

I 1 Aptdo. 809, Caracas | 
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Robert McMillan, '41 
E .J . Mayhew, '41 

Terr jearch , Inc. 

G e o l o g i c Consultanis 

Minerals Peiroleum Engineering 

12092 West SOth P lace — Te l . 303-424-7718 

Wheat Ridge, C o l o . 80023 C a b l e Terrasearch 

Denver, C o l o . 

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 Colasan+i, '35 
Donald A . Craig, '48 

Metal Treating & Research Co. 

C o m m e r c i a i 

Hea t Treaiers 

Consuit ing 

Metal lurgical Engineers 

433-1851 

4110 Fox S*. Denver, Colo. 80216 

I D E N V E R A I R M A C H I N E R Y co. 
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: 

261 I W. 6th Ave., Denver, Colo. 80204 

1421 Blake St., Denver, Colo. 80202 

EDWfN F. WHITE. '36 
Res. Phone 279-1679 President 

Ronald E. Diederieh '57 

CONSULTANT 

COMPUTER PROGRAMMING 

DATA PROCESSING 

1630 Neptune 

HU 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 9-23 i 3 Golden. Colorodo 

R. W . Tesch & Co. 
Petroleum Consultants 

Management " Appraisals 
Accounting 

First National Bank Bldg. 
Ft. Worth, Tex. 

Phone: ED. 6-3788 

Roberf W. Tesch, '33 

M I N I N G E N G I N E E R S E X P L O R A T I O N 

M E T A L L U R G I S T S E V A L U A T I O N 

G E O L O G I S T S D E V E L O P M E N T 

EST. 
1967 

i I M E I 
C A B L E : M I N E H A L S 

DR. ROBERT H . C A R P E N T E R , PRESIDENT 

EAKER BUILDING 

G O L D E N , C O L O R A O O 80401 

(303) 279-6641 C A B L E : M I N E R A L S 

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

and Associates 

Appraisals — Gas Storage — Weil 
Testing — Well Completion — Hear
ings — Ground Water — Computer 
Application — Wasfe Disposal 

1088 W. Caley Ave. 
Littieton, Colo. 80120 

(303) 798-5412 

John F. Mann, Jr., '43 

Consulting Geologist 

and Hydrologist 

945 Reposado Drive La Habra, Calif, 

Clyde E. Osborn, '33 
Professional Engr., Metallurgical Engr, 

Colo, and P.f. Regisfraflon 

Essex Internationai, Inc, 

ESSEX Natural Resources Of f ice 

Technical Director 

5315 E. Broadv/ay - 104 (4021 326-2459 

Tucson, Arizona 85711 H o m e : 885-3409 

Joe Fusselman, '42 
President 

Minerals Management, Inc. 

Petroleum Engineering 
Evaluations. Property Management 

Phone 234-9374 
P. O. Box 712 Casper. Wyo. 82601 

C . Newton Page, '42 
Consulting Geophysicist 

Box 5572, Midland, Tex. 

Telephone MUtual 4-6862 

G. H. Bryant. '53 

Mineral Industry Consultant 

700 Denver Club Building 
Denver, Coloardo 80202 

303—255-8010 

Heinrichs 
Geoexploration 

Company 

WALTER E. HEiNRICHS, JR., '40 

PAUL A. HEAD '51, Geophysicist 

Geology. Geophysics, Geochemistry, 
Aerial, Marine, Surface, Underground, 
Engineering, Research, Manufacturing 

and Sales. 

Cable: Geoex, Tucson, Arizona 85703 
Ph: 602/623-0578 

Foreign Offices: Sydney & Vancouver 

Cecil R. Walbridge, '29 

Owner 

WALBRIDGE COMPANY 
803 Patterson Building 

Denver, Colo. 80202—255-3824 
Manufacturer's Representative 

Air and Gas Compressors 

Process and Chemical Pumps 
Air Vibrators and Feeders 

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

GEODATA CORPORATION 

Coordinated g eo I og ica l-geophysical 
studies, trade or exchange of geophysi
cal field data, seismic record library 
with over 600,000 profiles. 

Thompson Building 
Tulsa, Oklahoma 

LU 4-3366, Area Code 918 

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

LOCKWOOD. KESSLER & 
BARTLETT, INC. 

Airborne Geophysics Division 

William Crowe Kellogg, '43 

1250 East Green Street 

Pasadena, California 91101 

Phone (213) 681-3536 
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r r i H E C O L O R A D O SCHOOL OF 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 clearmg house for alumni 

JL. and former students who wish to receive current information about employment opportunities for which they may 
quahfy. 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 quahfied men with degrees in Geological Engineermg, Geophysical Engineering, Metallurgical 

Engineering, Mming Engineering, Petroleum Engineering, Petroleum Refining Engineering, Engineering Physics, Engi
neering Mathematics, and Chemistry are invited to list then* 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

ment 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 0) 
°5 H 

ts 

® A 
Code Degree < n ** 

^ 1 
Preferred Locality Languages 

Number ^ 1 Fields of Work Preferred Spoken 

M N 34 Miuing 39 M 1 Mining Geology Western USA/Fore ign English/Spanish 

M N 36 Mining 30 M 1 Open P i t or Underground West, Northwest U.S. English 

M N 37 Mining 29 M 2 Production Rocky Mountain or 
Western U .S .A . 

Enghsh 

M N 38 Mining 25 M 0 M i n i n g -
Open Pi t or Strip 

Domestic or Foreign EngUsh 

M N 42 Mining 23 S Exploration, Prospecting 

M N 44 Mining 28 M 2 Manufacturing & Marketing Open EngUsh 

M N 46 Mining 36 M 6 Exploration Development S.W.-U.S.A. or Alaska English 

M T 47 Metallurgy 33 M 3 M i l l Operation West. U . S. EngUsh 

M T 48 Metallurgy 35 M 2 Development, Project 
Management 

Colorado EngUsh/Spanish 

M T 50 Metallurgy 29 M 1 Mineral Processing Rocky Mountain States English Metallurgy 
Production or Engineering 

M T 51 MetaUurgy 26 S 0 Met. Engineering 
Systems analysis 

Foreign English 

G E 34 Geol. Engr. 39 M 3 Prefer Management Open EngUsh 

G E 36 
Civ i l Eng. 
Geology 43 M 1 Production—Mining or 

Non-metaUic Processes 
Western U.S. EngUsh 

G E 38 Geology 35 M 2 Mineral Prop. Evaluation Western USA/Fore ign EngUsh Geology 
Mine Manag. & Planning 

G E 40 Geol, Engr . 43 S Exploration, Engineering Western U .S .A . or 
English 

Geol, Engr . 
or Research Geologist Foreign English 

G P 15 Geophyics 49 M 3 Petroleum Exp l . Rocky Mountains EngUsh 

GP 17 Geophysics 34 M 1 Geophysics Colorado EngUsh 

G P 18 Geophysics 23 S 0 No Mgmt. Trainee Rocky Mountain English 

GP 19 Professional Mineral Exploration Southwest U . S. or English 

Engineer 24 M 0 
Mineral Exploration 

South America 
English G P 21 Geophysical 

Engineering 39 M 3 
Dynamics & Acoustics U.S .A. 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 P E 16 Pet. Eng . 
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 H 04 Engr. Physics 27 M 0 R,& D, Engr, Marine Engr . Coastal except N . E . EngUsh 

PR 11 Masters in 
P . R . E . 

30 M 2 Management Systems U.S.A, EngUsh 

P R 12 Chem./Ptr lm. Chemical-Petroleum Open English/French 

Refining 22 S 0 Refining Industry 

P R 14 Petroleum Refin. Petroleum Refining or Rocky Mountain English 
Engineer 39 M 5 Chemical Engineering 
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1920-1939 
Philip Doerr. '27. Apartado Postal No. 437, 

Torreon. Coahuila. Mexico. 
H. A. Dumont, '29, 1300 Avalon, Apt. D, KI 

Paso, Tex, 79923. 
Robert W. Price, '35, 2358 So. Camino Seco, 

Tucson, Ariz. 85710. 
Jack IWcK. Pardee, '36, 525 Carlisle Blvd. S.E,, 

Albuquerque. N. M. 87106. 

1940-1959 
Jack Clielius, '42, 131 S. Upham Court. Lake-

wood, Colo. 80226. 
.1. R. Gilbert, '42, P.O. Box 185, Colorado City, 

Colo, 81004, 
Eugene F. Klein, '43, 7240 La Canada Drive. 

Tucson, Ai-iz. 85704, 
Waller P. Gillingham, '47, P.O. Box 708, San 

Manuel, Ariz. 85631, 
Lee C. Travis. '48. 889 E , 3 Fountain, #218, 

Murray. Utah 84107. 
George E . Hulpiau, '49, 302 Forest Lake Drive, 

Seabrook, Tex, 77586. 
Eugene C, McMahan, '49, % Shell Canada Ltd., 

Off Shore Div,, P,0, Box 880, Calgary, Alta,, 
Canada, 

William Walter Scolt, '49, 244 Vanetia Drive, 
Long Beach, Calif, 90803, 

Dr. Robert D, Sioan, '49, Sloan Research In
dustrie,';, Inc. 2030 Alameda Padre Serra, Santa 
Barbara, CaUf, 93103. 

Russeil L . Wood, '49 . 3838 Lincoln Parkway 
West, AUentown, Pa, 18104, 

Wendell Scolt, '50. 14527 Carolcrest St., Houston, 
Tex, 77024, 

Mark J. Waltch, '51, 137 Monadnock Road, Chest
nut Hill, Mass, 02167, 

George L. Freeland, '53, 365 Harbor Ct,, Key 
Biscayne, Fla, 33149, 

Alan R. Jager, '53, % Humble. 130 Linden St,, 
Reno. Nov. 89502, 

Earl J . OstUng. '54, 7011 Wolff, Wesminster, 
Colo, 80030, 

R. L . Sullivan, '54, Shell Chem., F,0, Box 2633, 
Deer Park, Tex, 77536, 

Wiliard T, Danker, '55. Ave, Baron d'lluart. 
Kraainew 1050. Belgium, 

Eugene E. Dawson, '38 

American Independent Oil Co. 

Kuwait, Arabian Gulf 

Auto-Tronix Universal Co. 

Fred Nagel, '40 
Robert McPhee, '42 

Consulting Engineers 
Computer Systems/Programming 

444 Sherman Street 
Denver. Colo. 80203 

Phone: 744-3381 

Robert H. Doll. '56, % M . D. Bremer, Mobil 
Oil Corp,. 150 East 42nd St., New York. N,Y. 
10017-

Major W. Seery, '56. 20820 Exhibit Ct., Wood
land Hills, CaUf. 91364. 

Warren W. HUdebrandl, '59. 3561 Rue Mignon, 
New Orleans, La. 70114. 

C. Ogden Srailh, '59. 7317 Heathermore Dr.. 
Dallas. Tex, 75240. 

1960-1970 
Albert L . Dugger, '60, P.O. Box 13631, Ft. 

Worth, Tex, 78118. 
Richard J . Pitney, '60, 200 Montecito Ave,, Apt. 

403, Oakland, CaUf, 94610, 
Kent D. Pothast. '60, 2016 N, Court, Ottumwa, 

Iowa 52501, 
David M . Ropchan, '60, 1130-lOth St.. #203. 

Goiden, Colo. 80401. 
Robert Cnmih, '61, P.O, Box 2027, Ponca City, 

Okla, 74601, 
Junji J, Inoiiye, '61, 4104-C Mt. AUfan PI., San 

Diego. Calif, 92111, 
Douglas R. Shearer, '61. P.O. Box 154. Brecken

ridge, Colo. 80424. 
Ralph A. Wiggins, '61, 25 Bedford Rd„ Apt. 707. 

Toronto 180. Ont,. Canada, 
Joe R, Wright. Jr., 'GI, 500 E . 77th, Apt. #2225, 

New York, N,Y. 10026. 
Robert D. Kaiser. '63, Gen. DeL, Charlottesville, 

Va, 22901. 
Frank Nolan Nesbit, '63. 4335 E , Durham Circle, 

Stone Mountain. Ga. 30083. 
Richard D. Crippin, '64, 10528 Swallow Lane, 

Dallas. Tex, 75218, 
Robert N. Cruzan, '66, 512 Liberty, Apt. #4, 

E l Cerrito, Calif, 94530. 
Richard E . Hague, '66, 4905 Del Ray Ave,, 

Washington, D.C, 20014. 
Franli Van Dok, '66, 12125 W, Ohio Place, Lalte-

wood. Colo. 80228, 
Wayne D, Pickeriil. '67, 317 S. Orchard, Boise, 

Ida, 83705. 
Joseph D. Stewart. Jr., '67, 420 S. 21 St.. Apt. 

31, HopeweU, Va. 238B1, 
Paul G. Hansen, '68, 355 Soutli Flower. Anchor

age, Alas. 99504, 
Dr. Nilendu S. Mukherjee, '68, 2202 Cheyenne, 

Golden. Colo, 80401, 
Julian L. Davis, '69, 1051 W. Diamond, Butte, 

Mont, 59701, 
Charles W. Barksdale, '70, The Barlow School, 

Amenia, N.Y, 12501. 
Beniard W. Distel, '70, #47 Prospector ViUage, 

Golden. Colo, 80401, 
Richard D. Doieeek, '70, 911 Scranton, Aurora, 

Colo. 80010, 
Stephen R. Douglass, '70, 4616 Matador, Ama

rillo, Tex. 79109. 
James T. Duncan, '70, 4518 Lawnview Dr,, 

Pittsburgh, Pa. 15227, 
Mr. David E . Duston, '70, 15200 W. 32nd Avenue. 

Golden, Colo, 80401, 
Richard E . Ellwanger, '70, 1474 So. Vine St,, 

Denvor, Colo, 80210. 

500 G U L F BUILDING 

1780 S O . BELLAIRE STREET 

DENVER, C O L O R A D O 80222 

T E L E P H O N E ; (303) 756-0126 

C A B L E " S Y S T E M S " 

ExploraHon Management 
James H . NleAober, Geol.E. '54 

Robert D. Turley, Geol.E. '52 
Guenter B. Moldiio, M.Sc. '69 

C O N S T R U C T I O N T U N N E L S 

Dan McFadden '63—Dyke Howel l ' 6 3 — A l Cerny ' 6 3 — G e n e Colvard '64 
P.O. Box 146 

Evergreen, Coiorado 80439 
303-674-4272 STRUCTURES 

J . WilUam Fishbaek, '70, 12835 W, 15th Dr,, 
Golden, Colo. 80401. 

WilUam H. Foai-d, '70, 930 W. Moreno, Coiorado 
Springs, Colo. 80905. 

Thomas C. Francis, '70, P.O. Box 154, Wilson-
ville, Neb, 69046. 

Waiter B. Freeman, '70, P.O. Box 344, Cave 
Junction, Ore. 97523. 

Bi-uce A, Fry, '70, 69 Ashland Road. Summit. 
N,J. 07901. 

Craig L. Garrett. '70, 1518 Washington, Golden, 
Colo, 80401. 

Steve Peler Gauss, '70. P.O, Box 132, Cascade, 
Colo, 80909. 

Ronald L, Gist, '70, 13583 W. 24lh PL, Golden, 
Colo, 80401, •• 

Jay L. Godley, '70, P.O. Box 627, Castle Rock, 
Colo. 80104, 

Vaughn S. Goebel, '70. 5404 W, Mt. View Dr.. 
Las Vegas, Nev, 89102. 

Richard Griffin, Jr., '70, 5710 W. 38th Ave.. 
Denver. Colo, 80212. 

William H. Gumma, '70, 1024 W. Orman, Pueblo, 
Colo, 81005. 

Michael T. Hagan, '70, 2465 So. Newberry Ct., 
Denver, Colo. 80222. 

Raymond Hagen, Jr.. '70, 1430 So. Ivy Way, Den
ver, Colo. 80222. 

Bartlett Jay Hanford, '70, 224 E l Cerrito, 
Balcersfield, CaUf. 93305, 

H, Michael Hartmann, '70, 961 Noi-mandy South, 
Salem, Ore. 97302, 

James A. Hodson. '70. 2212 Ford St., #18, 
Golden, Colo. 80401. 

Robert P. Hofmann, '70, Route ,1. Iliff, Coio. 
80736. 

Leo A. Holt, Jr., '70, 23 Cromesett Road, Ware
ham. Mass. 02571. 

Craig W. Homer, '70. 4410 Marigold Lane, Little
ton, Colo, 80120, 

Robert W. Humplireys, '70, 772 Bittersweet Pl„ 
E l Paso, Tex, 79922. 

Ronald J . Jamison, '70, 1812 W. Pikes Peak Ave,, 
Colorado Springs, Colo, 80907. 

Rick N, Johnson, '70, Rt. #2, Box 205 B, 
Eaton, Colo. 80615. 

Thomas C. Johnson, '70, 1107 N, Locust, Canby, 
Ore, 97013. 

Edwai-d C. Karg, Jr., '70, 5010 St. Paul St., 
Denver. Colo. 80216. 

Robert D. Karsten, '70, 7142 Kalamath S£„ 
Denver, Colo. 80221, 

Richard J . Kehmeier, '70, 17190 S. Golden Rd., 
#18, Golden. Coto. 80401, 

Jerry L . Kelly, '70. 389 D Avenue, Umon, Colo. 
80828, 

Richard A. Kesler, '70, 11285 Montana Ave., Los 
Angeles, Calif. 90049. 

Robert D. Knecht, '70, 7462 W. Cedar Circle. 
Lakewood, Colo. 80220. 

Roy Stephen Koogle, '70. 6525 W, 64th PL. 
Wheat Ridge. Colo. 80033. 

David Michael Kon-ey, '70, 331 Cleveland, Ster-
Ung, Colo. 80751. 

Norman F. Lewis, Jr., '70, Engr. Hors 8th Army, 
APO San Francisco, Calif. 96301. 

Thomas D. Likes, '70, 208 Willow VaUey, Lamar, 
Colo, 81052. 

Richard J . Lorenzen, '70, 6641 S, HiU Way. 
Littleton, Colo. 80120. 

Bruce E , McQuarrie, '70, 2322 Balboa, Pueblo, 
Colo, 81003, 

Ronald Mlldenberger, '70, 726 Karen St., Fort 
Morgan, Colo. 80701. 

James A. Miller, '70, 428 So, Troy St., Aurora, 
Colo, 80010. 

Robert B. Moffett, '70. 1509 East St., Golden. 
Colo, 80401, 

H I omas M. Monchak, '70, 1630 Stone Ave., 
Pueblo, Colo. 81003. 

Edward J . Johnson, '49 
Petroleum Geology 

Room 300 

3535 N.W. 58th Street 

943-8536, Office; 721-5353, Home 

Oklahoma City, Oicla. 

Edward P. Jucevic, '60 
Consulting Mining and 

Metallurgical Engineer 

Mining investment Evaluation 

Mineral Exploration — Mill Design 

P. O. Box 8077. University Station 

Reno, Nevada 89507 

702—322-7765 
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ASTM Directory 
A revised edition of tlie A S T M Di 

rectory of Testing Laboratories is now 
in preparation by tlie American So
ciety for Testing and Materials. It is 
intended that the new directory wiU 
include al l known laboratories that 
undertake testing on materials and 
commodities on a fee basis. 

Directors of such laboratories that 
are not already listed in the directory 
and wish to be included at no charge 
in the 1971 edition should request a 
free entry form and instruction data 
by contacting S. F . Etris, A S T M , 1916 
Race St., Philadelphia, Pa . 19103. 

Reference Source for 
New Lunar Science 

"Proceedings of the Apollo 11 Lunar 
Science Conference," a three volume 
set containing the only comprehensive 
review of the examination by scien
tists of the "moon rocks" brought 
back f rom the Sea of Tranquility by 
Astronauts Aldr in , Armstrong and Col
lins, has been released by Pergamon 
Press, Inc., of Elmsford, New York 
10523, publishers of scientific books 
and international journals. (Price 
$40.00.) 

The volumes feature over 500 half
tones and 16 color plates of the lunar 
samples, highlighting details of the 
rock textures, glass spherules and soil 
samples found on the moon. Dm'ing 
the three month exhaustive examina
tion of the lunar rocks, scientists util
ized the latest research methods, in
cluding electron microprobe and high 
voltage electron microscopy. The 150 
principal investigators have contrib
uted 180 articles to the 2,491 page re
port published as Supplement 1 of 
Geochimica et Cosmochimica Acta 
(Vol . 34), off ic ial joumal of The Geo
chemical Society and The Meteoritical 
Society. 

The work eontains an unabridged 
record of the first laboratory investi
gation of lunar samples reported on 
at a conference held under the spon
sorship of N A S A on Jan. 5-8, 1970, i n 
Houston, Texas. 

The set, edited by Prof. A . A . Lev
inson of the University of Calgary, 
Canada, is divided into three volumes: 
"Mineralogy and Petrology," "Chemi
cal Isotope Analyses" and "Phys ica l 
Properties." 

Gold Hill Area 
The Gold Hi l l area, in Tooele 

County, northwest Utah, is one of the 
oldest mining sites in the state. Pr in
cipal minerals removed since 1857 
are lead, copper, silver, gold, arsenic, 
zinc and tungsten. 

This area lies in the east central 
part of the Great Basin section of the 
Basin and Range Province. The sedi
ments, severely thrusted, comprise a 
relatively complete stratigraphic se
quence from Lower Cambrian through 
Lower Triassic. They have been in
truded by a quartz monzonite stock 
and porphyry dikes, and include acidic 
lavas and pyroclastics of Tertiary 
ago. 

Evaluation of the potential for the 
districts shows that, based on current 
information, most of these minerals 
are present in quantities too smail 
for large scale commercial exploita
tion. This area contains impressive 
quantities of beryllium; the writers 
postulate that the beryllium is in feld
spar. 

Mineralization in the Gold H i l l Min
ing District, Tooele County, Utah, by 
H . M . El-Shatoury, Atomic Energy 
Establishment, United Arab Republic 
—Cairo. 

J . A , Whelan, Prof, of Mineralogy, 
Univ. of Utah, Research Geologist, 
Utah Geol. and Mineralogical Survey. 
Bulletin No, 83—Utah Geol. & M i n . 
Survey. 

Precious Water 
Water, one of our most precious and 

abused resources, gets the fu l l treat
ment in the new Water Encyclopedia, 
soon to be published by Water Infor
mation Center, Inc. The book marks 
the first time so much hard-to-find 
and scattered information is available 
in one volume. 

A n entire chapter is devoted to 
Water Quahty and Pollution Control, 
of prime concern today, with such 
sub-classifications as: Drinking Water 
Quality Standards, Industrial Water 
Quality, Irrigation Water Quality, 
Water Quality for Aquatic L i fe , Recre
ational Water Quality, Water Treat
ment Processes, Waterborn Diseases, 
to name just a few. 

Other chapters indicate its broad 
coverage: Climate and Precipitation, 
Hydrology, Surface Water, Ground 
Water, Water Use, Water Resources 
Management, Agencies and Organiza
tions, Constants and Conversion Fac
tors. 

More than 200,000 facts qualify The 
Water Encyclopedia as a singular and 
basic reference on the subject for 
those in the field or just interested in 
it. 

The 7"xlO" hard-cover volume is 
available until September 19 at a pre-
publication price of $21.50, a saving 
of $6.00, f rom Water Information Cen
ter, Inc., Dept. P , 44 Sintsink Drive 
East, Port Washington, N . Y . 11050. 

[Vill Be More Effecfive 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 geochemical 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 WRITEi 

Specialisfs in Geochemical Exploration 
Edwin V, Post, President, Geologist Chorles E, Thompson, Vice President, Chiet Chemist 

E. J , Mayhew, '41, Vice-President, Geological Engineer 
Robert McMiilon, '41, Secretary'Treasu rer, Geological Engineer 

William L. Lehmbeck, '62, Stoff Geologist 

120';0 W. SOth PI. Wheat Ridge (Denver), Colo. 80033 
Tel, (303) 424-7718 

SCIENTIFIC COMPUTER 
APPLICATIONS. INC. 

2310 4th National Bldg. 

Tulsa. Ok la . 74119 

—Petroleum-OrlentGd Program Library 

—Sof tware Development 
— S y s t e m Analysis and Design 
— O p e r a t i o n s Research 

Richard S. Banks, 'S3 
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The foUowmg excerpt f rom a letter 
written by Bob Gayer, E . M . 1941, to 
his friend and classmate, F red B. 
Hynes, E . M . 1941, humorously de
scribes a new fishing technique which 
is not recommended for general use: 

"I was just re-reading the 'Coral 
demolition instructions' and was re
minded of a Herring fishing expedi
tion I fostered, using C.I .L, Wobblers 
as 'Lures'? This occurred in a small 
bay near the north of Jarvis Inlet, 
just north of Vancouver. Every eve
ning herring wouid enter the bay in 
large schools and we would j ig for 
them with a weighted string of bare 
hooks. This was fine, but not really 
productive as we wanted a hundred 
pounds or so to salt and smoke at our 
summer camp, 

"There were some electric blasting 
caps and a half cake of 40% left over 
in my cabin f rom an abortive pros
pecting trip the summer before, so I 
decided to see how dynamite would 
work. Our depth sounder in the 
cruiser indicated the herring were 
'balled up' a few feet off the bottom 
and about three fathoms below the 
surface. 

"We rigged our bomb, put a smaU 
weight on it and a float that was 
carefully calculated to cause the 
'bomb' to float in the center of the 
schooling area. We intended to lower 
this in a favorite spot, then pay out 
some blasting cable until we were 
far enough away and then sit quietly 
for a few minutes to permit the her
ring to gather again in their favorite 
spot. Then wham, the bay would be 
fu l l of f ish! We did all this, but the 
night was cold and we required a 
certain amount of liquid refreshment 
to ward off pneumonia, etc.; also I 

G . C . Weaver. '26 

POTASH 

CONSULTANT 

P. O. BOX (014 
CARLSBAD, NEW MEXICO 

could not locate any light blasting 
wire so unreeled a few hundred feet 
of insulated single strand #12 copper 
wire i n s t e a d . Unfortunately we 
stripped it off the end of the coil 
creating a beautiful coil spring with 
just enough gentle tension to draw 
the small skift back almost directly 
behind us; the charge if I remember, 
was five sticks. Well , when the time 
seemed ripe, I touched the wires to 
the battery and created the greatest 
shower bath in history of tons of salt 
water, chunks of herring and some 
excrement f rom a couple of scared 
experts. We figured out later what had 
happened, and we did collect a lot of 
herring, but never felt any desire to 
repeat the project." 

Aug. 6, 1970 
Dear Carter: 

I've been transferred f rom Caracas, 
Venuzuela, to Celle, Germany, for 
two years as staff geologist on a 
special assignment. Please change 
my address on the magazine to W. L . 
Burnham, Mobi l Oi l A . G . , Postfach 
110, 3100 Celle (20A), Germany. You 
also might note this change in the 
magazine. Regards to Colonel Fertig. 

Thanks, 
B i l l Burnham, Geol.E. '41 

A graduate of the class of 1965 who 
made captain, U . S. Army , prior to 
his return to civi l ian l ife was an out
standing helicopter instructor. A para
graph of his letter is interesting: 

"In a way it is ironic, that I, who 
had a devil of a time in certain sub
jects at C . S . M . (Please don't re
search the records — you'l l split a 
seam laughing!) should end up as an 
instructor, as teaching was the last 
thing I dreamed of while attending 
Mines. It just goes to show you about 
the plans of mice and men. Best of 
all tho, is the fact that I am enjoy
ing my experience as a teacher of 
others." 

Sept. 15, 1970 
1609 Esther Dr . 
Bakersfield, Calif. 

Dear Sir : 
M y wife and I enjoyed the article in 

the August 1970 issue of the Mines 
Magazine on Paul H . Keating. I en
tered Mines in 1962 and, therefore, 
missed Prof. Keating. My father, 
cousin, Gary Bennett, and many 
friends, however, did have courses 
with h im and often recalled to me 
many things about him. 

It would seem to us that Prof. Keat
ing is more than just colorful. He rep
resents a past era of Mines and engi
neering that should not be lost. I 
would, therefore, like to suggest that 
M r . Galbraith and/or other intimate 
friends of Prof. Keating compose a 
biography of his l ife to be published 
by the school. It would further seem 
obvious that the lives of other Mines 
associated men, i.e., Dr , LeRoy, Prof. 

Barb, etc., would make both interest
ing reading and be qmte inspirational 
and educational. 

Library walls are lined with the 
lives of great doctors, writers, clergy, 
lawyers, etc., but damn few engi
neers. We feel Manes could again 
render our profession a great service 
by immortalizing our outstanding en
gineers. 

In closing let me remark that we 
as a family enjoy reading the Mines 
Magazine and have fo r two genera
tions. 

Very truly yours, 
Walt Pearson, P . E . '66, M.Sc. '68 

Sept. 14, 1970 
Perth, W. A . 

Dear Col . Fer t ig: 
Thanks for your card. Linda, Evan 

and I have arrived on overseas con
tract with Kaiser Engineers in Perth, 
W. A . After Oct. 1st we'U be settled 
into our rented house which has lots 
of room for visitors, so should anyone 
f rom Mines be in W. A . we' l l expect 
a call . 

I've been working in Perth most of 
the time since the f i rs t of the year, 
and it is mighty good to have our 
little family together again. Evan wi l l 
be one year old on Oct. 1 and wi l l un
doubtedly be a fu l l fledged little 
Aussie by the time he gets home 
again. 

Kaiser Engineers has three large 
project offices in Australia and our 
"minerals" group in Oakland is 
swamped with work elsewhere—ask 
J i m Thompson about that. Here in 
Perth we devote our efforts to keeping 
up with Hamersley Iron Pty. Ltd.'s 
passion for expansion. A t the moment, 
we're building a 20 mill ion ton per 
year bulk shipping port on East Inter
course Island, we have started engi
neering for a "HImet" plant. A metal
lized agglomerate of lump ore using 
the S L / R N process—one of several for 
direct reduction. This is the project 
with which I am associated. Final ly 
K E C L is studying and planning the 
upgrading of Hamersley's R .R . to haul 
70 million tons per year. 

Our home address wi l l be 8 Donegal 
in Floreat Park, W. A . 

I have been approached by the par
ents of a promising young geophysicist 
presently working for Western Mining 
in the W. A . nickel fields. He is par
ticularly interestd in doing graduate 
work in G.P . and has his eye on the 
Royal School of Mines in London; 
however, I told his folks that Mines, 
among other U.S . institutions, was out
standing in the field and deserved 
consideration. Would you please send 
me information about graduate studies 
in geophysics at Mines and I ' l l put 
M r , Stewart in touch viith the depart
ment, 

I'd also appreciate a current alumni 
directory here. Who knows, there may 
be good cause for a party! 

Best regards, 
Dick Pitney, E . M . 1960 

for Mines—Mills—-Industrial Plants 
Engineering Consultants—Piant Layout 

Equipmenf Consultants-—Design 
NORTHERN BLOWER C O . 
Bag Arresters — Scrubbers 

SHEPARD NILES CRANE S 
HOIST CORP. 
Cranes, Hoists 

PATTEN ENGINEERING CO. 
179S Sheridan Denver. Colo. 80214 

237-9433 
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Warfield Promoted by Caterpillar 
To Quality Assurance Manager 

JA M E S M . W A R F I E L D , Met-E. 
1951, w i l l become quaUty assiu--

ance manager at CaterpUiar's East 
Peoria plant. 

Warfield graduated f rom Colorado 
School of Mines and joined CaterpiUar 
in 1951 as a metaUurgical engineer. 
Following a number of positions in 
inspection, he went to San Leandro, 
Calif., in 1964 as' quality control man
ager. 

Kellenbenz Sales Representative 
For Jefferson Chemical Company 

. p . K E L L E N B E N Z , P . R . E . 1958, 
has been appointed sales repre

sentative, Houston District, for Jeffer
son Chemical Co., Inc. He wiU report 
to M r . J . C. Dingman, Houston district 
manager. 

M r . KeUenbenz has had previous 
assignments with Jefferson in market 
research and international operations. 
He holds a Petroleum Refining Engi
neering degree f rom Colorado School 
of Mines and an M . B . A , degree in 
economic finance f rom the University 
of Houston. 

A. j . Mancini Assistant Director 
Of Wyo. Water Planning Program 

AN T H O N Y J . M A N C I N I , Geol.E. 
1955, has been appointed assist

ant director of fhe Wyoming Water 
Planning Program. M r , Mancini is 
fUling the position vacated by the 
death of Dan Simmons last June. One 
of his primary responsibiUties wi l l be 
to reestabUsh staff capability in the 
area of ground water inventory and 
related water use. The Assistant Di 
rector wiU coordinate the staff ef
fort in preparing Water Planning re
ports for pubUcation, as well as an
alyze the potential for the develop
ment of Wyoming's groundwater re
sources. 

M r . Mancini comes to Cheyenne 
f rom Helena, Mont., where he had 
been a member of the staff of the 
Montana Water Resources Board for 
three and one-half years, first as staff 
geologist and groundwater supervisor, 
later as director of the Water Re
sources Division. 

The new Assistant Director has 15 
years' experience as a professional 
geologist, f ive of which were gained 
as a consulting petroleum geologist. 
He graduated f rom the Colorado 
School of Mines in 1955 as a Geolog
ical Engineer and is a Certified Pro
fessional Geologist. 

He and his wife, SaUy, have three 
children, Kr i s 19, Skip 14, and LesUe 
11. 

i ? 

J O H N A. CHRISTIANS, P.E. 1958, was 
one of several personnel at the U. S. 
Army Mobility Equipment Research and 
Development Center, Fort Belvoir, Va., 
receiving official commendation for their 
achievement in earning a degree under 
the Army's education program. He is 
shown here wifh Colonel Bennett L. Lewis, 
Commanding Officer, who presented him 
with a letter of commendation for his 
achievement in earning a Master's In En
gineering Administration at George Wash
ington University. 

Wicks Smelter Superintendent 
For Blackweli Zinc Co., Inc. 

J1 R A N K L I N D. WICKS, Me t .E . 1953, 
has been promoted to the position 

of smelter superintendent at Black
weU Zinc Co., Inc., an operating unit 
of the A M A X Base Metals Group and 
a subsidiary of American Metal Cl i 
max, Inc. 

BlackweU Zinc operates a smelter 
in Okiahoma which last year pro
duced 90,000 tons of slab zinc. 

M r . Wicks joined A M A X in 1961 at 
the Carteret, N . J . , copper refinery. 
He was manager of new product de
velopment at the time of his transfer 
to BlackweU in 1968 as metallurgical 
superintendent. He holds a degree in 
MetaUurgical Engineering f rom the 
Colorado School of Mines. 

Doran Research Economist 
At D.U. Research Institute 

R I C H A R D K . D O R A N , Met .E . 
:)64, has been appointed re

search economist in the Industrial 
Economics Division, University of 
Denver Research Institute. He wiU 
assist in metal and mineral studies 
which require both technical and eco
nomic approaches. 

Mr . Doran received his Metallurg
ica l Engineering degree f rom the 
Colorado School of Mines and his 
M.S. in Mineral Economics f rom 
Pennsylvania State University. He 
served in the U.S. A r m y as project 
engineer at the Frankford Arsenal in 
Philadelphia. WhUe there he did re
search on the degradation and envi
ronmental effects of metals. 

Campbell Republican Candidate 
For Congressional Seat in Okla. 
m E R R Y L . C A M P B E L L , E . M . 1964, 
A has jumped i n t o Oklahoma's 

F i f t h District congressional r a c e 
a g a i n s t incumbent Representative 
John Jarman (Dem.) 

The young RepubUcan Vietnam 
veteran, who quit a junior executive 
position with Kerr-McGee Corp., to 
run for office, served a year as an 
officer in Vietnam, He said he' saw 
long ago that the Cambodian action 
was necessary. 

"The time has come," he said at a 
recent press conference, "When pos
itive action must be taken to influ
ence and shape the course of events 
which wiU directly affect the Uves of 
a l l Americans and in particular, the 
lives of those of us whO' reside in the 
F i f th Distr ict ." 

He said he saw the threat posed by 
Russia's increased nuclear power as 
being of special concern. 

" A congressman of the 70's must 
understand our present nuclear strat
egy and the need for strong defense. 
This is vital if we are not to be nu
clear blackmaUed by the Communist 
world." 

He also caUed for action to halt 
crime and violence. 

"There are radical minorities in 
our society," he said, "who seek to 
destroy the framework of our de
mocracy. Under perverted ideas of 
freedom and individual rights they 
riot, ass ault and threaten law en
forcement officers, destroy and de
face private nad public property, 
b u m and defUe our f lag, and disrupt 
public ceremonies. 

"In short, they openly advocate 
treason and anarchy. When public 
officials attempt to restore law and 
order, these radicals cry brutaUty 
and repression by the majori ty ." 

Campbell said he believed Congress 
should investigate to f ind out who is 
supporting campus radicals finan-
ciaUy. He advocated that federal 
scholarship aid be withheld f rom stu
dent radicals. 

The candidate said he beUeved be
cause of his background he would be 
well suited to represent the district, 
an oil industry center. 

"It has been said that America is 
playing environmental roulette. 

"PoUution and its adverse effects 
on the quaUty of our environment wi l l 
affect us here in Oklahoma in the 
decade ahead if the proper courses 
of action are not carried out. 

"As we reap the rewards of indus
trial growth in Oklahoma, we must 
also recognize the implications of 
such growth on our ecology." 

CampbeU is a member of Memorial 
Christian Church, Oklahoma City 
Chapter of the Society of Petroleum 
Engineers, and the Oklahoma City 
Junior Chamber of Commerce, 
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Spleltnan Donohoo 

Spieiman Appointed Manager 
Western Operating Division 
Pittsburgh and Midland Coal 

CH A R L E S O. S P I E L M A N , GeoLE. 
1955, has been appointed man

ager of Pittsburgh & Midway Coal 
Mining Co.'s Western Operating Di 
vision and wi l l headquarter in Den
ver, Colo. His responsibilities wi l l in
clude the operation of the Edna Mine 
located near Oak Creek, Colo.; the 
McKinley Mine at Gallup, N . M . , and 
exploration and development in the 
West. Following his graduation f rom 
the Colorado School of Mines in 1955, 
he was employed by the Utah Con
struction and Mining Co. as an engi
neer on exploration and development 
assignments in the United States and 
AustraUa. In 1969, M r . Spielman 
joined the GuU Mineral Resources Co. 
in Denver, as a senior mining engi
neer with the responsibihty for coal 
engineering and development in the 
Western United States. In such ca
pacity, he has been working as a 
consultant with Pittsburgh & Midway 
but as a result of his new position, he 
wi l l be transferred to the coal com
pany. 

M r . Spielman and fami ly reside in 
Littleton, Colo. 

Lt. W.E. Miller Stationed 
At Mountain Home AFB 

I T. W I L L I A M E . M I L L E R , P . E . 
J 1965, son of M r . and Mrs . Roy J . 

Mil ler of 5195 W. 14th Ave. , Denver, 
has arrived for duty at Mountain 
Home A F B , Idaho. 

Lieutenant MiUer is a fuels man
agement officer with a unit of the 
Tactical A i r Command which pro
vides combat xmits for air support of 
U.S. ground forces. 

The lieutenant, w h o previously 
served at Lajes Fie ld , Azores, is a 
1961 graduate of North Denver High 
School. He received his Petroleum 
Engineering degree in 1965 f rom 
Colorado School of Mines and was 
commissioned in 1967 upon comple
tion of Officer Training School at 
Lackland A F B , Tex. 

His wife, Bettye, is the daughter of 
M r . and Mrs . Robert Norris of 8311 
Winkler Drive, Houston. 

If you want to make somebody be
lieve something, whisper it. 

Donohoo Witi Direct TGS's 
New Agricultural Division 

H . V . W. DONOHOO, Geol.E. 1939, 
Medalist 1968, a vice president 

of Texas Gulf Sulphur Co. in charge 
of the potash division, has heen 
named vice president of a new agri
cultural division with headquarters in 
Raleigh, N . C. The announcement 
was made by Dr . Charles F . Fogarty, 
E . M . 1942, D.Sc. 1952 and MedaUst 
1968, president of Texas Gulf Sulphur. 

The company said it has long been 
its plan to merge aU fertilizer ma
terials operations, including produc
tion and sales into one division. Ef
fective Aug. 15, the phosphate and 
potash divisions were combined to 
fo rm the new agricultural division. 

The company earlier this year 
estabUshed worldwide .sales head
quarters for phosphate and potash 
in Raleigh. 

M r . Donohoo has been general man
ager of the potash division since 
July 1966. He joined the company 
in 1957 as assistant manager of the 
exploration department and worked 
primari ly in Cuba and Canada. In 
1961 he was transferred to Houston, 
Tex., as manager of exploration with 
responsibility for al l exploration ac
tivity in the Gulf Coast area. He was 
the company's chief geophysicist xmtil 
his assignment with the potash 
division. 

FoUowing his graduation in 1939 
f rom the Colorado School of Mines, 
he worked for PhilUps Petroleum 
Co. and the Stanolind OU and Gas 
Co. i n the Gu l i Coast. 

He was an instrnctor at CorneU 
University f rom 1941 to 1943 and 
served with the U . S. Navy as an 
electronics officer in both World War 
H and the Korean War, rising to heu
tenant commander. 

FoUowing graduate work at the 
Colorado School of Mines and Colum
bia University, he became an assist
ant professor at the University of 
Utah, where he organized the de
partment of geophysics. 

He was with the exploration staff 
of the U . S. Steel Corp. for f ive years 
before joining TGS. 

In Jxme 1968 the Colorado School 
of Mines awarded M r . Donohoo its 
s i l v e r Distinguished Achievement 
Medal, the highest honor tJie univer
sity can confer upon an alumnus. 
The medal, which has the stature of 
an honorary degree, was awarded at 
the 94th commencement of the school 
in Golden. 

A native of Des Moines, Iowa, M r . 
Donohoo vidU establish residence in 
the Raleigh area. He and his vrife. 
Norma, have two sons. 

" I ' m sor iy you didn't like my new 
short skirt, Grandma," said the coed. 
"But when you were a gir l didn't you 
have to set your cap for the right 
man?" 

"Not my knee cap," snorted 
Grandma. 

Knight 

Knight Elected V-P Operations 
Pittsburgh and Midway Coal Co. 

HE R M A N E . K N I G H T , E . M . 1949, 
was elected vice president-

operations for The Pittsburgh & Mid
way Coal Mining Co. M r . Knight, 
formerly vice president—engineering, 
wiU be responsible for both engineer
ing and operations. 

BiuuudLe or the Colorado School 
of Mines with a degree in Mining 
Engineering, M r . Knight has more 
than 30 years of experience in the 
mining industry. Pr io r to becoming 
associated with Pittsburgh & Midway 
in 1964, he was division manager of 
the Island Creek Coal Co., West Ken
tucky Division. He is a Registered 
Professional Engineer i n Kentucky, 
Missouri, Kansas and New Mexico 
and a member of the American Insti
tute of Mining, MetaUurgical and 
Petroleum Engineers. 

M r . Knight wiU continue to be head
quartered in Pittsburgh & Midway of
fices in Kansas City. 

At the same time, M r . ZagnoU an
nounced the estabUshment of an East-
em, Central and Western Operating 
Division and the appointment of a 
manager for each division. M r . Car l 
L . Saraato wUl be manager of the 
Eastern Division and M r . Charles O. 
Spielman wUl be manager of the West
ern Division. 

Patterson Earns Promotion 
At Inland Steel Plant 

E1 V E R E T T M . P A T T E R S O N , JR . , 
J Met. E . 1951, 4805 White Oak 

Ave., East Chicago, Ind., formerly 
assistant superintendent of No. 2 cold 
strip mUl at Inland Steel's Indiana 
Harbor Works, has been promoted to 
assistant superintendent of the Plant's 
76" hot strip mUl. 

Patterson was born in Jersey City, 
N . J . , but earned his metaUurgical 
Engineering d e g r e e at Colorado 
School of Mines. He began at Inland 
in 1951 as a metaUxu"gist trainee and 
went to his cxtrrent job in 1963. 

A n Idaho potato married a Long 
Island potato. Pretty soon they had a 
Uttle sweet potato, and when the 
little sweet potato grew up it said: 
" I want to marry that radio an
nouncer." 

Said M a m a : " Y o u can't marry him. 
He's a commentator." 
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Charles T. Baroch 

Charles T. Baroch 

CH A R L E S T. B A R O C H , E . M . 1923, 
died in ArUngton, Va . , Aug. 8. 

Interment was at Lynchburg, V a . 

Although born in Chicago, May 18, 
1901, Charles considered Colorado his 
home. He was raised on a homestead 
in the eastern part of the state and 
a ranch in the San Luis Valley. He 
graduated f rom North Denver High 
School in 1919 and received his Min
iug Engineering degree f rom the 
Colorado School of Mines in 1923. 

After graduation f rom Mines, he 
was employed by several mining and 
industrial companies throughout the 
West for 17 years. Dxuring this time 
he did pioneering research on the 
hydrometallurgy of oxide copper ores 
for the Bagdad Copper Corp., HiUside, 
Ar iz . 

In 1940, he entered service with the 
U , S. Bureau of Mines at Boulder 
City, Nev., to participate in the de
velopment of research programs on 
strategic metals. Subsequently he was 
promoted to superintendent and later 
to assistant chief of the Boulder City 
(Nevada) Experiment Station. 

Especially noteworthy was his con
tribution to the development of a 
process for the preparation of alumi
num from potassium alum. He also 
made major contributions to the de
velopment of the commercial process 
that is used today for the magnesium 
reduction of titanium tetrachloride to 
produce ductile titanium metal. As 
chief of the Titanium Development 
Section at Boulder City, he guided re
search and development in the Bu
reau's first demonstration plant and 
also acted as a consultant to the 

embryo American titanium industry 
in solving many novel and complex 
problems connected with the ini t ial 
commercial production of a new re
fractory metal. 

In 1955 Charles transferred to the 
Salt Lake City station, where he 
worked on a cooperative research 
project with General Service Admin
istration to improve the hydrometal
lurgical processes to recover nickel 
and cobalt at a government financed 
and operated plant at Nicaro, Cuba. 

In 1956 he accepted a permanent 
assignment in Washington, D. C , and 
the remainder of his career with the 
Bureau of Mines was spent there. 
Subsequently he became chief of the 
Branch of Rare and Precious Metals 
and was later moved to chief. 
Branch of Non-MetaUic Minerals. He 
continued in this capacity xmtil 1963, 
when, because of his broad metal
lurgical knowledge and experience 
with rare metals, he was caUed upon 
to serve as the Bureau's authority in 
the field of raw materials for nuclear 
energy. His knowledge and advice 
was widely used by officials of the 
Department of the Interior, other 
government agencies, and by indus
try. 

M r . Baroch authored or co-authored 
five Bureau of Mines pubUcations on 
aluminum and titanium. He was the 
co-author of the chapter on Nuclear 
Energy in the A I M E 1959 volume on 
Economics of the Mineral Industry, 
and he was the principal author of 
the chapter on nuclear energy in the 
volume on Mineral Economics (1964). 
In addition he authored six journal 
articles. 

M r . Baroch retired f rom the Bu
reau of Mines Feb. 28, 1969. In July 
of that year he was granted the 
Meritorious Service Award of the 
Department of the Interior in recogni
tion of 28 years of superior service 
with the Bureau of Mines. 

He became a member of A I M E in 
1948. He was active in the District of 
Columbia Section of the Colorado 
School of Mines Alumni Association 
which he served as secretary, vice 
president and president. He was in 
his second round of service to the 
group as secretary when he passed 
away. 

Survivors include his wife, An
toinette (Toni), ArUngton, V a . ; two 
sons, Charles F . (Met .E. 1954), Lynch
burg, V a . , and Edmund F . , (Met .E. , 
Univ. of Nevada 1955); a daughter, 
M a r y Anne Bement, wife of A . L . 
Bement (Met .E. 1954), Boston, Mass,; 
a brother, George F . , Phoenix, Ar iz . , 
and 15 grandchildren. 

The family suggests expression of 
sympathy in the form of contribu
tions to the American Cancer Society. 

—Frank L . Wideman, E . M . 1923 

Brown 

Leroy Tayior Brown 

I E R O Y T A Y L O R B R O W N , E . M . 
J 1926, died AprU 21 after a long 

illness in the hospital at Sharon, 
Conn. UntU his retirement in 1956, 
most of his career as a mining en
gineer was spent in Lat in American 
countries. In 1924 he won a silver 
medal on the Olympic Team for high 
jumping, and for many years he held 
the world indoor record for high 
jumping. 

Born Jan. 25, 1902 m New York 
City, M r . Brown graduated in 1919 
f rom Stuyvesant High School and in 
1923 received a B.S . degree in Physics 
f rom Dartmouth CoUege. He entered 
tiie Colorado School of Mines m 1923 
and three years later (1926) earned 
his E . M . degree. 

Except f o r a two-year period 
(1932-34) when he was employed as 
a safety director in the state of New 
York, M r . Brown's career f rom 1926 
to 1942 was spent as a mine superin
tendent or general manager in Peru, 
Venezuela and Cuba usuaUy in the 
employ of Cerro de Pasco Corp. or 
American Metal Co. F rom 1942 to 
1944 he was assistant manager, Amco 
Magnesium Corp., Wingdale, N . Y . ; 
1944-1949, manager of the Torreon 
Smelter, Cia Minera de Penoles, 
Monterrey, Mexico; 1949-1951, general 
superintendent, Loomis Talc Corp., 
Gouveneur, N . Y . After a number of 
years as a consulting engineer in 
New York, M r . Brown was employed 
as an engineer in Venezuela, return
ing to CaUfornia in 1962 where he did 
consulting work (asbestos). 

M r , Brown is survived by his 
widow, EUzabeth Meyer Brown of 
Sharon; two sons, Leroy Taylor 
Brown Jr . of Mexico City and John 
CarroU Brown of BurUngton, Vt . ; one 
sister, Mrs. Henrietta Mitchell of 
Tucson, Ar iz . , and four grandchUdren. 

Milton M. Levy 

MI L T O N M . L E V Y , E . M . 1916, 
has been reported tO' us as hav

ing died but there is no record as 
to date of his death. 

M r . Levy had been Uving in Los 
Angeles, Calif., and at one time was 
employed by the Deese Date Co. at 
Indo, Calif. 
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Gerald H . Parkinson 

GE R A L D H O Y P A R K I N S O N , E . M . 
1925, the general manager of 

Rhodesia and Afr ican Chrome Mines 
until his retirement a few years ago, 
died Sept. 13 at his home, Daybreak 
F a r m , Somabuia. He was 68. 

M r . Parkinson was born in Illinois, 
and came to Rhodesia 41 years ago. 
He was with the chrome mines for 25 
years and retired at the end of 1966 
to his farm. 

Since then he had been chairman 
and a director of Sable Chemicals, 
Que Que; a commissioner of the Elec
tricity Supply Commission; a director 
of the Matabeleland Farmers ' Co-Op; 
director and consultant for Rhodesia 
Chrome Mines; chairman of Union 
Carbide, Rhomet Que Que. 

In the past he played a prominent 
role in the National Industrial Council 
for the mining industry and was a 
past chairman of the Chamber of 
Mines, a member of the old Rhodesia 
Railways board, and served as group 
chairman of the Gwelo Intensive Con
servation Area committees. 

In 1935 M r . Parkinson married Miss 
Margaret Futter of Somabuia, and is 
survived by his widow, one daughter, 
Mrs . Hazel Quinn, and a granddaugh
ter Colleen. 

John Russell Chambers 

JO H N R U S S E L L C H A M B E R S , E . M . 
1940, died Aug. 14, 1969 in Luth

eran Hospital. Services were held in 
the Chapel of the Angel with entomb
ment in the! Tower of Memories. 

B o m in Boulder, Mr . Chambers 
moved to Denver with his family 
f r o m Sunset, Colo, in 1913. He was 
educated at Golden High School and 
earned his Mining Engineering de
gree in 1940 at the Colorado School 
of Mines. Fo r the next 27 years he 
was engaged in C i v i l Engineering in 
the Denver area. He was married to 
the former Jessie Izett on Dec. 25, 
1938, in Fort Worth, Tex. 

A Mason, M r . Chambers was Past 
Commander of Denver Commandery 
No. 25, Knights Templar, Past Master 
of Temple Lodge No. 84, and a mem
ber of E l Jebel Shrine. 

Surviving i n addition tO' his widow 
are two daughters: Mrs. Ann H . 
Javernick of San Jose, Calif, and 
Mrs . Alice C. Deaton of Lakewood, 
Colo.; a son, Russeil! S. Chambers of 
Kirk land , Wash.; a sister, Helen. C. 
Robinson, of Lakewood; a brother, 
Wayne E . Chambers of Pittsburgh, 
Pa . , and four grandchildren. 

B a l l A s s o c i a t e s , L t d . 

Oil and Gas Consultants 

Douglas Ball, '43 
Cable: BALLOIL 

509 Seventeenth St. 292-4000 
Denver, Colo. 80202 

1926 
Arch F . Boyd, E . M . 1926, retired 

f rom the Atomic Energy Commission 
Fie ld office in Grand Junction in 
July, 1970. Arch was honored by a 
farewell party given by his fellow 
employees at A E C . This is a second 
retirement for Arch after having a 
distinguished career in copper min
ing. Arch and his grandson, David, 
f rom Eagle Mountain, Calif, were in 
our office in mid-August.—WWF. 

1932 
Arthur B . Austin, E . M . 1932, took 

early retirement f rom Hercules', Inc. 
on A p r i l 1 and moved back to Joplin, 
Mo. about the middle of June 1970. He 
writes: "Having l ived in Joplin for 
many years and l iking the mid-West 
seemed reason enough to re-establish 
here. If I can be of any help i n this 
general area let me know. Arthur's 
address is: 2220 Carolina, Joplin, 
Mo. 64801. 

1938 
Louis E . Bremkamp, E . M . 1938, has 

retxffned to the Philippines for a short 
period. The Bremkamps expect to be 
at their home in Hot Springs National 
Park after Dec. 1, 1970. Their address 
at that time wiU be 312 Baffinwood 
Dr. , Hot Springs National Park, Ark . 
71901. 

1942 
John B . Botelho, E . M . 1942, has re

signed f rom Benguet Consolidated, 
Inc. to become mining consultant for 
Santa Ines Steel Corp. He wiU also 

Hugo Riecken 

HU G O R I E C K E N , P . E . 1928, died 
May 27 at his home in Denver 

(522 S. Race). 

Born Sept. 4, 1901 in Colorado 
Springs, Colo., M r . Riecken attended 
elementary and secondary schools 
there. In 1919 he enrolled at the Colo
rado School of Mines and in 1928 
earned a degree in Petroleum Engi
neering. For a number of years he 
was employed by oil and gas com
panies in Seminole, Okla. He was for 
a time assistant superintendent of 
SkeUy OU Co.'s natural gasoline plant 
at Seminole. In the early 1930s he 
joined PhilUps Petroleum Co., Barties
viUe, Okla., where he served for many 
years in the company's Industrial 
Relations Department. 

M r . Riecken is survived by a son, 
Robert J . Riecken of Lakewood, Colo. 

Elmer R. Wilfley. '14 

Wilfley Centrifugal Pumps 

Denver, Colorado 

be doing consulting work on a fee 
basis. His address i s : Sth Floor P L O T 
Bldg. , Legaspi St., Makat i , Riza l , 
PhiUppines. 

1948 
Walter J . Heap, P . R . E . 1948, has 

recently accepted employment as a 
project engineer with the J . F . Pritch
ard. Co. of Kansas City, Mo. The com
pany address is: 46 W. Roanoke Park
way, Kansas City, Mo. 64112. 

1952 
Harry D . Adams, P . E . 1952, has 

been transferred f rom Argentina toi 
England, where his new address is: 
Amoco Europe, Inc., 46-47 PaU MaU, 
London, S.W.I, England. 

1954 
Pablo G . Carpo, M e t E . 1954, who 

has been carried as "Address Un
known" is now Uving at 22 Scout 
Madrinan, Quezon City, PhUippines. 
Mrs . Louis Bremkamp met Mrs. 
Carpo at a luncheon recently in 
Mani la . 

1958 
James L . E i r l s , M.Sc. 1958, man

ager Manufacturing Planning for 
Westinghouse A i r Brake Co., is be
ing transferred to Belgium. His new 
address is c/o L W Manufacturing 
S.A., 48 Chause de Tirlemont, Gemb-
lous, Belgium. 

Dr . Robert S. Hufstedler, D.Sc. 1958, 
is one of three division chairmen at 
Virginia Wesleyan CoUege, a four-
year Uberal arts coUege which had 
its first graduating class in June 1970. 
In addition to his chairmanship of 
the Division of Natural Sciences and 
Mathematics, Dr . Hufstedler is a 
professor of Chemistry. He has taught 
at Texas Tech, Colorado School of 
Mines (where he received his doc
torate), and Old Dominion University. 
He has been a member of the V W C 
faculty since September 1968. 

1960 
Kent P . Pothast, E . M . 1960, re

ceived his M . B . A . graduate' degree 
June 11, 1970 f rom Harvard Business 
School. According to our records, his 
address i s : 2016 North Court, Ot
tumwa, Iowa 52501. 

1964 
John M . GaUoway, Met .E . 1964, was 

awarded his M . B . A . graduate degree 
June 11, 1970 at the 319th Commence
ment ot Harvard University. John's 
address is: c/o Coca Cola Co., P . O. 
Box 2079, Houston, Tex. 77001. 

1968 
Robert A . Reseigh, E . M . 1968, wiU 

complete his army tour by the end 
of the year. During this time he wUl 
continue to receive' maU at his par
ents' home at 1000 Balsam, Denver, 
Cola. 80215. 

1970 
David R . Alison, E . M . 1970, was 

one of two men appointed mining 
engineers by Pittsburgh Coal Co., a 
division of Consolidation Coal Co. H e 
has. been employed as an engineer at 
the Mathies Mines, also operated by 
Pittsburgh Coal. 
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Homecoming 
Oct. 30 and 3 . . 

m H E 1970 H O M E C O M I N G wiU be 
J . celebrated on Friday, Oct. SOth, 

and Saturday, Oct. 31st. 

A t 7:30-12:00 a.m. Alumni Registra
tion at the CoUege Union. 

F r o m 8:00 a.m. to 9:00 a.m. the 
Chuck Wagon Breakfast wiU be 
served for Aiumni and friends at the 
Ben H . Parker Memorial Union. This 
excellent Breakfast offers a chance to 
meet yoxir friends early in the day 
and make plans to take part in aU 
the activities. A special table wiU be 
reserved for each Honor Class. 

10:45 a.m. Homecoming Parade. 
This event has been moved to this 
time in order to aUow the visitors to 

attend the Barbeque and Alumni 
Reception to be held in the Integral 
Club at noon. This event is sponsored 
by the Senior Class as weU as the 
Alumni . 

12:00 Noon Barbeque and Alumni 
Reception. The Barbeque sponsored 
by the Senior Class and Reception 
to be held at noon is important be
cause each of you wiU have an op
portunity to meet Dr. Guy T. McBride 
Jr . , the new President of the Colo
rado School of Mines, at that time. 

1:00 p.m. Dedication of Intramural 
Athletic Field and Parking Lots, a 
gift of NUs Swenson. This event wiQ 
be foUowed by crowning of the Home
coming Queen. 

1:30 p.m. Homecoming FootbaU 
Game, Orediggers vs Western State. 

4:30 p.m. Informal reception with 
coffee and doughnuts wiU be held in 
the College Union after the game. 

5:00 p.m. Fraternity and Dormitory 
Open Houses. It is hoped that the 
many Alumni who are here wUl at
tend the fraternity and dormitory 

open houses where buffet dinners wiU 
be served. 

8:30 p.m. Homecoming Dance wi l l 
be held. 

Honor classes wiU be those who 
graduated m 1950, 1955, and 1960. 
Members of these classes wUl receive 
notices, and our office wiU assist you 
in maldng arrangements for a dinner 
or cocktail party on Fr iday evening 
preceding the Homecoming Pep 
RaUy. 

F o r m e r G u e r r i l l a 

A s s i g n e d , t o A t l a n t a 

Colonel Robert S. Kramer , a former 
guerriUa during World War II, has 
been assigned to Atlanta as the 
Deputy Division Engineer, for the 
U . S. A r m y Corps of Engineers' South 
Atlantic Division. Th© Colonel re
ported to Atlanta about Aug. 1. 

His decorations includei the Legion 
of Merit , Bronze Star Medal with Oak 
Leaf Cluster, and many foreign deco^ 
rations. 

SPACE AGE GEOLOGY AT STATE FAIR 
r r i H E old prospector with the pick 

and shovel has been replaced by 
the space age geologist. This was 
the theme of the Colorado School of 
Mines exhibit i n the Parade of Prog
ress bmlding at the Colorado State 
F a i r in Pueblo. 

Using a new tool, caUed remote 
sensing, the modem day prospector, 
flying in an aircraft f rom 500 feet 
to several thousand above the ground, 
can pin-point features of the terrain, 

geology, mineral, metal, and water 
resources, and many others. 

A test of such exploration is now 
under way, covering 10,000 square 
mUes of south-central Colorado. Called 
the "Bonanza Propect," for a mining 
district i n the area, the project is 
being conducted by the Geology De^ 
partment of the Colorado School of 
Mines' witb the support of N A S A and 
Martin-Marietta, Denver Division. 

The Mines display at the State F a i r 
described the Bonanza Project in de-

taU, showing photos obtained by re
mote sensing and thmr interpreta
tions. Areas other than the Bonanza 
test site also were presented, again 
with interpretations and descriptive 
materials. 

Attracting many visitors to the 
Mines exhibit at tli© State F a i r were 
demonstrations of an infrared radio
meter, a device used in remote sens
ing, and a display featuring a stereo
scope, which gives three-dimensional 
viewing of air photographs. The one 
used in the display was a striking 
aerial view of the mountains at 
Saguache, Colo. 

Geology Department s t u d e n t s 
manned the Mines exhibit. The ma
terial on remote sensing was prepared 

Jor the exhibit by Dr . Robert G. 
Reeves, principal investigator for the 
Bonanza Project. 

Interested visitors at the Mines 
exhibit over the weekend included 
Governor John A . Love and U . S. 
Senator Gordon AUott. 

Remote sensor data is obtained 
through color, color infrared, and 
multiband photography; i n f r a r e d 
imagery; and radar. Using highly 
sensitive cameras and instmments, 
today's geologist may identify and 
interpret urdoiown areas without ex
tensive ground checking. 

Bonanza hopes to prove the prac
tical usage of remote sensing in 
mineral exploration, and speed up 
the disco-very of vi ta l minerals, 
metals, and fuels to feed the demands 
of Colorado and the nation. 

EventuaUy it is planned that remote 
sensing can be adapted to earth-orbit
ing spacecraft such as the proposed 
Skylab. 
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MINES STATE FAIR EXHIBIT EXPLAINED.—Art Pansze. left, Colorado School of 
Mines graduate student in geology, explains an infrared radiometer to two interested 
visitors to the Mines exhibit at the Colorado State Fair in Pueblo, The geology display 
features remote sensing through the use of cameras and highly sensitive equipment such 
as radiometers to locate mineral deposits. 
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Indusfriai Pollufion 
Seminar Nov. 9-11 

L , P . Cowman, marketing director. 
Environmental Sciences, Inc., Pitts
burgh, has announced plans for the 
f i rs t in-depth working seminar on pol
lution which wi l l be held Nov. 9, 10 
and 11 in Pittsburgh. 

The seminar, entitled "Fo r Land's 
Sake," wil l cover a wide range of 
pollution and its inherent problems to 
v a r i o u s manufacturing industries. 
Prominent speakers famil iar with air, 
water, and land pollution problems 
and their consequences wil l discuss 
legislative trends, codes, air and 
water samphng techniques, and equip
ment applications on the information 
fi l led agenda. 

Essentially, ESI provides land and 
water surveys, air and water pollu
tion monitoring, identification of pol
lutants, detailing of specific causes 
of pollution, establishment of air and 
water standards within geographic or 
industrial boundaries, and recommen
dations for specific anti-pollutant 
equipment and solid waste treatment, 
analysis and correction. 

ESI becomes involved in research 
and development to a large degree. 
A n analytical laboratory, state certi
fied, and fuUy equipped with environ
mental technological hardware, it is 
staffed with some of the most promi
nent engineers and scientists in the 
country. 

Mr . Cowman emphasized, "This is 
not a 'How To' seminar. Rather, our 
speakers and attendees wil l discuss, 
in detail, industrial emissions in air 
and water, particulate matter, the 
causes and effects of SO2, sluice prob
lems, thermal pollution and its effects, 
plant site selection, and the econom
ics of pollution control. 

"Since we are not an equipment 
manufacturer, the seminar wi l l re
main objective in the analysis of 
equipment application to specific prob
lems. By the way, we are looking for
ward to a spirited discussion on solid 
wastes disposal and its treatment 
which is a real vi ta l issue in most 
every commxmity today." 

The seminar three-day fee is $200 
and reservations are limited. 

TESTING & ENGINEERING 

CONSULTANTS 
Soils, materials and non-destructive testing. 
Consultlrg geologists and mining engineers. 
Engineering geologists and geophysicists. 

C . R. Johnson, '49 

2S1& Delta Drive Tel, 303—392-6056 
Colorado Springs, Colo. 80911 

AMC Convenfion Session 
Outlines Impact of Mining 
Activities on Environment 

Ladies attending the American Min
ing Congress' 1970 Mining Convention 
in Denver Sept. 27-30, heard firsthand 
reports f rom experts on how the grow
ing public concern for the environ
ment affects themselves, their fam
ilies, and the mining industry. And 
one of the experts was a woman. 

J . Allen Overton, Jr . , A M C execu
tive vice president, said the "innova
t ive" session for the ladies was in
cluded in the convention program "to 
portray the mining industry's own 
deep concern for the environment in 
meaningful terms." 

Lawrason Riggs III, of New York, 
president and chief executive of St. 
Joe Minerals Corp., presided over the 
session in which Dr. J . D, Forrester, 
of Tucson, Ar iz . , dii'ector of the D iv i 
sion of Environmental Engineering 
and Research, Phelps Dodge Corp., 
discussed future mineral needs in re
lation to supplies and ecological con
siderations, Forrester was dean of the 
College of Mines at the University of 
Arizona and director of the Arizona 
Bureau of Mines untd last July when 
he was named to head the new Phelps 
Dodge unit. 

Representing the distaff side was 
Dr. Beatrice E . Willard of Boulder, 
Colo., executive director of the Thorne 
Ecological Foundation, who discussed 
the conditions under which the min
ing industry wi l l be operating in the 
future. A 1947 graduate of Stanford 
University, she received advanced de
grees in botany f rom the University 
of Colorado. Dr . Willard has been an 
environmental consultant to t h e 
Omaha District of the U . S. A r m y 
Corps of Engineers, the Rocky Moun
tain Center on Environment, and the 
White Clouds project of American 
Smelting and Refining Co. A noted 
writer and lecturer, she was honored 
in 1969 by the Colorado Wildlife Feder
ation as the state's Conservationist of 
the Year . 

Discussing the impact of mining 
activities on air and water quahty 
was Ian K . MacGregor of New York, 
chairman and chief executive officer 
of American Metal Climax, Inc. B o m 
and educated in Scotland, he holds 
degrees in metallurgy f rom Univ. of 
Glasgow and Univ. of Strathclyde. 

Mrs . Albert E . Seep of Denver, wife 
of tbe chairman of the board of Mine 
and Smelter Supply Co. and chairman 
of the A M C ladies program, said this 
effort on the part of the Mining Con
gress was most worthwhile because 
it afforded us an opportunity to leara 
in understandable terms just what the 
men of the mining industry are doing 
to protect the environment while they 
produce the raw materials a l l of us 
need. Mrs . Seep said this is part of a 
"broadening public involvement in en
vironmental matters." 

Mining Executive Named 
Bible Week Chairman 

H . Stuart Harrison, president of 
Cleveland-Cliffs Iron Co., Cleveland, 
Ohio, has been named a chairman of 
industry for National Bible Week. 

Harrison is active in a number of 
social, civic and educational agencies 
in Cleveland, including the Business
men's Interracial Committee, Cleve
land Center on Alcoholism, Cleveland 
Play House, the National Conference 
of Christians and Jews, University 
Hospitals, and JOBS, sponsored by the 
National Alliance of Businessmen. 

He holds corporation directorships 
in seven other corporations, and is a 
leader in the iron, steel, and mining 
professional organizations. 

Cement Expert Speaker 
At TIC Symposium 
Nov. 2-4 in New York 

Will iam G. Hime, manager of the 
chemical and petrographic research 
section of the Portland Cement Assn., 
wUl be the keynote speaker during a 
symposium on the inorganic applica-
cations of automated analysis at the 
Technicon International Congress in 
New York City, Nov. 2-4. 

The largest meeting of its kind, the 
Technicon International Congress is 
composed of 10 symposia dealing with 
the most recent advances in auto
mated analysis in cUnical and indus
trial laboratories. 

M r . Hime wiU discuss the new role 
being played by automation in the in
organic industries. The results of a 
six month evaluation of Technicon's 
CSM®6 system for cement analysis 
wUl also be presented. 

The keynoter graduated f rom Hei
delberg College in 1948. He joined the 
Portland Cement Assn. i n 1951. In 1969 
he received a certificate in philosophy 
f rom Northwestern University, retro
active to 1951. 

F r o m 1954 to 1955, M r . Hime was 
associate professor of chemistry at 
Louisiana Tech. He has pubUshed nu
merous papers dealing with X-ray, in
frared, atomic absorption, and other 
techniques for cement analysis. 

Papers wi l l be presented at the Con
gress by leading research scientists in 
each field. 

Now in its f i f th year, the Technicon 
International Congress has attracted 
thousands of scientists and research
ers f rom around the world. In addition 
to tbe presentation of papers, the Con
gress wiU include demonstrations of 
the most advanced techniques of 
chemical analysis and exhibits of the 
newest equipment in the field of auto
mated analysis. 

The Congress wiU be held at the 
New York HUton Hotel. For additional 
information about registration, write 
to Technicon Corporation, Tarrytown, 
N . Y . 10591. 
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W. W. Fertig 

Election of Officers. Anotlier year 
is ending, and it is time to mai l out 
the 1971 Ballot. The Nominating Com
mittee made their recommendations 
and they were accepted by the Board 
of Directors. The new slate of officers 
to be voted on are: 

1971 Officers 
For President—Harrison L . Hays, 

1931 
For Vice-Pres.—Neal Harr , 1954 
For Secretary—Vote for one 

Robert W. Dalton, 1957 
Al f red E . (Ted) Seep, 1968 
Arthur G. Wood, 1941 

For Treasurer—Robert Magnie, 1947 
For Director—CSM Alumni —- Term 

3-years—Vote for one 
Arthur T. Biddle, 1961 
David R. Cole, 1952 
Thomas R. Young, 1952 

For Director — C S M Foundation — 
Term 2-ye ars 

Harold W. Addington, 1943 
The Nominating Committee recom

mended that the same plan be fol
lowed as during the past several years 
—nominatmg only a single candidate 
for each office where experience is 
paramount. Thus, the Secretary for 
1970 has been nominated for vice 
president, and the vice president for 
1970 has been nominated for the of
f ice of president. Three fine Miners 
have been nominated for Secretary, 
and unless the Board changes the plan 
for 1972, then the winner wi l l be nomi
nated for vice-president in 1972. 

Sounds complicated doesn't it? As 
the number of members have in
creased, the officers have had to 
assume more responsibility, devote 
more time to the job. Continuity is 
essential, and I am personally in 
favor of continuing the same system, 
but, of course, the decision rests with 
the Board of Directors. 

The ballot provides' room for write-
in candidates if you wish to express 
your interest i n electing some one 
other than those named by the Nomi
nating Committee. 

Membership Cards. 1971 Member
ship Cards wi l l be mailed automati
cally on October 15th to a l l those 
members who were active in 1970. 
Please return the ballot, the dues 
card (with such corrections as may 
be necessary), and your check in pay
ment of the 1971 dues. 

Fortunately the number of mem
bers increased enough in 1970 to com
pensate for the loss in advertising 
revenues. The recession has cur
tailed industrial advertising, but i t 
now appears that the worst is over. 

Advertising. We want to thank thosei 
loyal advertisers, who have continued 
then- support during 1970. They are 
the kind of friends that we need and 
can appreciate. 

Alumni Meetings at Conventions. 
AU of these wiU be reported in the 
November issue, as the American 
Mining Convention Mines Breakfast 
wUl fae held on Sept. 29th; Society of 
Petroleum Engineers Mines Lxmcheon 
in Houston on Oct. 7th; and the So
ciety of Metals Alumni CocktaU Par ty 
on the evening of Oct. 2nd in Cleve
land. 

You may receive the October Maga
zine in t ime to be reminded to attend 
the Society of Mining Engineers Mines 
Breakfast at St. Louis, Stouffers 
Riverfront Inn, Oct. 22nd. 

Local Section Meeting. On Sept. 
23rd, nine Miners gathered for dinner 
in Houston. They had only three days 
notice of the meeting and I want to 
thank Ray K e r r for his help in get
ting the Miners together. The new 
president of the Houston Section, Ron
ald E . Diedrich, Class of 1957, pre
sided. The fuU report and the names 
of those who attended wiU be i n the 
November Magazine. 

Younger Members, A t our recent 
Loca l Section Meetings, more Miners 
f rom recent classes have been attend
ing. That is wonderful for some of the 
old-warhorses of my vintage' are 
ready and happy to welcome younger 
successors to take over the responsi
bUity of carrying on the activities of 
the Local Section. This is important, 
for it is those sections' that have been 
our strength on a world-wide basis. 

—wwf 

A l b e r t C . H a r d i n g , ' 3 7 

Partner, Blacic Hilis Bentonite Co. 

Casper, Wyoming 

Box I. Mills, Wyoming 

Anaconda Copper Co _ _._ i? 

AUantic-Riehfleld _ _. 51 

Basic Earth Science Systems 40 

Boyles Bros. Drilling Co. _. 8 

Bullock Engineering Co. - - 24 

Consolidation Coal _ 2 

Coors Co.. Adolpli 48 

Dames & Moore 31 

Duval Corp 5 

Eartli Sciences _ _ _ 37 

Ensign-Bickford _ 50 

FMC Corp. 26-27 

Frontier Constructors Inc. - 40 

General Electric Co. 11 
Gulf Oil Co 18-19 
GIBCO __ 22 
Hazen Research - 35 
Heinrich's GEOEX 38 
Heron Engineering _ 37 
Inland Steel Co. _ 21 
Patten Engineering 42 
Professional Cards 20, 22, 37, 38, 40. 

41, 42, 46, 49, 50 
Public Service Co. ot Colo. 29 
Skyline Labs _ —_ 41 
Steams-Roger Corp. _ 7 
St. Joe Minerals Corp 9 
Terrametrics - 20 
Tropicana Hotel 8 
United Leisure Marketing Inc. 34 
Walvoord. 0. W. Inrj 24 
Western Electric Co. 23 
WUfiey. A. R. & Sons. Inc _ 52 

W r o n g C a p t i o n 
We apologize for not having no

ticed that the printer placed the 
wrong caption under the picture on 
page 42, September 1970 issue of 
M I N E S Magazine, The caption shoidd 
have read: 

"Dow Gives Mines Electron Micro
scope.—Roland Fischer, physical re
search metaUurgist, the Dow Chem
ical Co., left., and Dr. Paul Herold, 
head of the Colorado School of Mines 
MetaUurgy Dept., are shovm dis
mantling additional units for the elec
tron microscope recently given to 
mines by Dow. The instrument wUl 
be used by Mines students and re
searchers for determining structure of 
metals. The gift is part of Dow's 
AID university service program." 

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

detonating cord 
RELIABLE—SAFE—FAST—ECONOMICAL—EASY TO USE 

Manufactured in Louviers, Colorodo 

O FRED B. HYNES, '41 
Western Regional Phonei 303-798-8625 

Sales Manager 

THERE IS A TYPE O F PRIMACORD® FOR EVERY TYPE O F BLASTING 
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What's new will probably be 
going on all around you. 
Including whatever you're 
working on. Atlantic Richfield 
is a vital, on-the-move place. 
Always interested in pushing the 
unknown one step further back. 

Constantly on the alert to 
anything which shows promise of 
making our world a better place 
to live in. But working this way 
requires a never-ending supply 
of new Ideas, new energy and 
new ways of looking at things. 

That's you. If you'd like to be 
where the news Is—see our 
interviewer on campus. 

Free-Get a giant 25V2" x 33" 
poster of The Girl for your room. 
Write to: P.O. Box 158, 
Bridgeport, Pa. 19405 

A n E q u a l Opportuni ty E m p l o y e r 



manufacturer who prefers to offer quality 

A g a i n , as a p u m p user, y o u benef i t f rom W i i f l e y ' s a c c e l 

erated and con t i nued research and d e v e l o p m e n t p rogram. 

N o w , th rough innova t ions in des ign of ce ram ic and metal 

armor, thermal s h o c k res is tance a n d s t rength propert ies 

have been improved to g ive y o u a rugged , m a i n t e n a n c e -

free, c e r a m i c - l i n e d p u m p . 

A p p l i c a t i o n s of ac ids , c o m b i n e d w i t h so l ids , are read

ily hand led by the Wi l f l ey c e r a m i c - l i n e d p u m p . O n e c u s -

Sole Licensees and Manufacturers 

I AUSTRALIA ( CANADA 
A. R. WiMlBV (Aust.J Ply. Lid, j Wilflef ol Caiiaila 
P.O. BDI 2D7 I Dniario 
WenlWDFthvllle, N.S.W. I 

1 Australia. 2145 I 

ENGLAND 
Do" Oliver Co.. Lid. 
Ncrlclk House 
Wellesley HoaA 
Croydoii, Surrey 
Englartd 

FRANCE 
DDrr-Gliyei, S.a.R.L. 
B. Rue Bellini 
Paris ISe. France 

tomer, p u m p i n g a c h r o m i c ac id slurry (ex t remely co r ros ive 

and abras ive) w i t h thermal var ia t ion froi f i A C F to 2 0 0 ^ , 

has had p r o l o n g e d , t roub le - f ree opera t ion . 

W i l f l ey M o d e l "AF'packingless c e r a m i c - l i n e d p u m p s 

are o f fered in 2 " x 1 Vz" and 5 " x 4 " s i zes . Ind iv idua l e n g i 

neer ing on every app l i ca t i on . 

Creative ^^^p)^ Engineering 

" IM 

INDIA 
DoK-Qiii/er, Ltd. 
"DDFr-Oliuer House' 
link Roail, Chakala, 
Andheri (Eas(| 
BonihaY-69AS, India 

MEXICO 
WilMey Latinoamericana S.A, 
de C.V. 
Apartado Postal ]̂ 533 
Naucalpan de ivaiel 
Edo. ie MeKlco. Meiico 

NETHERLANDS 
Dorr Oliver, NV 
153 Apoilolaan 
P.O, Bon 7186 
AmslErdam 9, 
Netherlands 

SOUTH AFRICA 
Edw, L, Balemari. (Ply-). I'd, 
34 A mes holt Slreet. 
Braamfonleia. 
Johannesburg. South Alrica 
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