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is a sensitive, direct reading instrument wi th temperature compensated 

magnet system. I t is easy to use and you can depend upon its accuracy. 

Other Geophysical instruments include H o r i z o n t a l Magnet ic Force V a r i ­

ometers, Record ing Cameras and A u x i l i a r y Equipment , Ca l ib ra t ing Coi ls . 

W r i t e for list LlviN.12 for f u l l particulars. 

WATTS DIVISION. 48 ADDINGTON SQUARE LONDON S.E. S. ENGLAND 

.4genf$: The Jarrell-Ash Co., 165 Newbury Street, Bostoit, Mass. 

E. James Acker, '+9, has moved his 
residence in Beeville, Texas, to 150 Ann 
Butke, He is Engineer Trainee with, 
Stanolind Oil & Gas Conripany. 

WiUiam Allen, Jr., '+7, Geophysical 
Engineer in Research department, Phelps 
Dodge Corporation, is addressed at his 
home, 1140-i4th Street, Douglas, Arizona. 

John fV. Barnes, '34, Construction Engi­
neer, Mining department, Stearns-Roger 
Manufacturing Co., has returned to the 
Denver office from an assignment at 
Odessa, Texas. His home address is 1738 
Glencoe Street, Denver 7, where he re­
ceives mail. 

Periev I. Bediz, '41, completed his as­
signment as Geological Engineer with 
E .C.A. in Turkey and has accepted a 
position with the Century Geophysical 
Company in Calgary, Alta., Canada. 

Eric A. Berg, '41, resigned his position 
with the International Minerals and 
Chemical Corporation at Lakeland, Flor­
ida and, at present, is being addressed 
500 So. Race Street, Denver. 

./. }V. Bodycomb, '48, has moved his 
residence to 614 Cleveland Street, Pueblo, 
Colorado. He is Assistant Mining Engi­
neer for the Colorado Fuel & Iron Cor­
poration. 

Jtihn S. Bradley, '48, is serving as 
Graduate Fellow at Columbia University, 
Department of Geoiogy, and is receiving 
mai! in care of the department, 202 Scher-
merhorn H.a!!, New York 27, N. Y. 

Li. Col. F. Erich Hruhn, '22, has been 
transferred from Fort Monroe, Virginia 
to San Francisco, Calif., with address c/o 
Hostess Howe, Fort Mason, SFPE. 

George W. Burgess, '49, Junior Ex-
pioitation Engineer, Shell Oil Company, 
is now being addressed in care of the 
company, Centralia, Illinois. 

H. F. Carpenter, '23, has resigned his 
position as Mil l Superintendent for the 
Cia. Minera Santa Maria del Oro at 
Santa Maria del Oro, Dgo., Mexico, and 
is now being addressed Septima 300, Chi­
huahua, Chih., Mexico. 

Bruce C. Clark, '48, received his dis­
charge from the Army in Decemher 1949 
and in January of this year returned to 
work for the U. S. Smelting, Refining and 
Mining C o m p a n y at their Midvale 
Works. He receives mail at his home, 
653 Milton Avenue. Salt Lake City, Utah. 

fFillis K. Daggett, '3 5, is Manager of 
Welex Jet Services and receives mail 
through Box 234, Ardmore, Oklahoma. 

Charles J. Dunn, HI, '49, Engineer 
Trainee, Gulf Oil Corporation, receives 
mail at iiis home, 505 No. Bernice, Odessa, 
Texas. 

r. L. Donovan, Ex-'26, is in the States 
on vacation from his duties as Chief Engi­
neer for Sinclair Petroleum Company in 
Ethiopia. While here mail will reach him 
at his home. New Cumberland, West Vir­
ginia. 

Morton E. Frank, '06. has a change of 
residence address in Chicago to 5:468 
Hyde Park Boulevard. 

Raymond B. Franklin, '49, Geologist for 
The Texas Company has a new mailing 
address, 448 Washington, Shreveport, La. 

R. L. Gibson, '30, was recently promoted 
to Exploitation Engineer for the Corpus 
Christi, Texas, division of Shell Oil Com­
pany. He joined the company in 1936, 
serving in various exploitation engineer­
ing positions along the Texas and Louisi-

(Continued on page 7) 

Manu(aciurer of 

Denver "Sub-A" 

Flotation Machines,,. 

Standard the 

World Over 

Standard-Reliable—E0icient 
Equipment for Flotation, 
Cyanidation, Amalgamation, 
Gravity Concentration 

"7^ -tHO^Ai 4£a .^Ue4t(U 4eiaUA<£n, and Uf&sUi^i^^" 

D E N V E R E Q U I P M E N T C O M P A N Y 

P . O . B O X 5 2 6 8 • D E N V E R 17, C O L O R A D O 

DENVER il, COtORtBD: P. B. Bm S28S 
m roas ctii i. 4iu suit m. 
EBICIGD 1: n!3 B(liBli!„ 307 K, HicMiaa 

lORHHTO, eHTIRiO: tS RlcSn̂ond StrEit«. 
VINCOUVER, B. C; 305 Ciiilll FoBtler Bid!. 
MCllCD, 0. F.: Edlfltig PiiIrD i% Gaste, S»t( 7 

LGHDOH, ECZ. ENGUHD: JalSsisrf House 
IDHIKNESBSRG, S. tPRiCfi; B Villaet Roid 
SieilMGND, AIISTRMII: 53S Vktotla Stitit 

SEND YOUR ASSAY WORK TO 

2114 Curtis Street MAin 1852 Denver, Colorado 

GOLD OR SILVER, 75c EACH 
Complete Price List on Request. Prompt Service—Accurate Results 

'TANKS FOR YOUR BUSINESS' 

ENGINEERS -— DESIGNERS — FABRICATORS 

4800 YORK ST. DENVER, C O L O . TABOR 7205 
Albuquerque — BIliTngs — Casper — Great Fails — Hutchinson — Omaha ~ Phoenix 

"National" Brands Safety Fuse for use in all Blasting Operations 

Brands 
Sylvanite Black Monarch Bear Black Aztec Triple Tape 

D E N V E R , C O L O R A D O Established 1900 

Rocky Mountain Distributors—Primacord-Bickford Detonating Fuse for 
deep well blasting. 

OIL PRODUCERS AND ROYALTIES 
C A T T L E GROWERS 
506 Neil P. Anderson Building 

FORT WORTH 2, TEXAS 

EDWARD J. BROOK '23 
Herbert D. Thornton '40 Kenneth W. Nickerson, Jr. '48 

The Mines Magazine published monthly by the Coiorado School of Mines Aiumni Association, Inc. Entered as second-class matter, at post office at Denver, Colo­
rado under act of Congress, March 3, 1879. U, S. Subscription rate $-1.00 yearly, foreign rates $5.00, single copy $.50. Copyright 1950, 

by Colorado School of Mines Alumni Association, Inc. 
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A . E, Anderson, '04 
Booking Cruiies to Soufh America 

503! Laurelcrest Lane 

Seattle 5 Washington 

Daniel L Beck, '12 

Aptitude Testing—Sales Training 

Executives Selection & Training institute 

956 Maccabee BIdg. Detroit 2. Mich. 

Byron B, Boa+righ+, '22 

Consiiiting Petroleum & Natural Sas Engineer 

Capital National Bank Building 

Austin, Tê as 

G e o r g e R. Brown, '22 

Brown & Root, Inc. 

Engineering Construction 

Houston Austin Corpus Christi 

Wal te r E. Burlingame, '01 

Astayer—Engineer—Chemist 

2040 Broadway Phone: TA. 3615 

Denver 

W . W . Cl ine, Ex-'29 
President 

San Joaquin Drilling Company, Inc, 

4!7 S. Hill St. Los ARgeles, Calif. 

Wil l H . Coghi l l , '03 

No Consultations 

145 W. Lincoln Ave. Delaware, Ohio 

Ralph D. Curf is , '26 

Production Msnsger 

C, H. Murphy & Co. 

1st Nat'i Bank BIdg. El Dorado, Ark. 

E. E. Dawson, '38 
Manager, Persian Gulf Operations 

Brown Drilling Company 

Long Beach California 

Earlougher Engineering 

Petroleum Consultants —Core Analysis 

3i9 E. Fourth St. Tulsa 3, Okla. 

R. C. Earlougher, '36, Registered Engineer 

Alber t C . Hard ing , '37 
General Manager 

Black Hills Bentonite, Inc. 

Moorcroft Wyoming 

Thonnas S. Harrison, '08 
Consulting Oil Gaologist 

N04 First National Bank BIdg. 

Denver, Coiorado 

& m 9 

LEAVING ACTIVE DUTY WITH THE ARMY 
From M A J O R A R T H U R C . KINSLEY^ '20, 301 Santa Clara Avenue, Alameda, California. 

You have had various addresses for me the past three years, in Korea, where I was 
with the Korean Bureau of Mining as Advisor, and in Sapporo, Japan, where I was a 
member of the Special Coal Production Coal Team, and here in Seodai, where I have 
been Assistant Regional Post Engineer, and now, approaching the age limit, I am being 
returned to the States to leave active duty with the Army. Therefore, kindly change my 
address to my home, as given above. 

I plan on returning to the Department of the Interior at the Field Office in San Fran­
cisco, where I expect to stay for five to ten years more before I think of retiring. 

HAS BABY DAUGHTER 
From COURTNEY E . COOK, ''\9,5542 Highicay No. 9, Corpus Christi, Texas. 

As you see by the address we have been transferred. I am working under the Dis­
trict Engineer here and am enjoying the experience very much. 

My wife and I were very pleased to have received a promotion and raise in Jan­
uary. With the addition of a baby girl, Carol Lee, to our family on October 30, 1949, we 
are very happy. 

Both my wife and I always look forward to receiving monthly copies of Mines Mag­
azine for the latest news about our friends and of the mineral industries. 

ANNOUNCES RETIREMENT 
From F R A N K A . ("Gus") GOODALE, '10, 1007 El Paso Drive, Los Angeles, Cafiforiiia. 

I had the pleasure of attending the celebration of the 75th Anniversary of the found­
ing of the Colorado School of Mines, the last of September, '49, where I met a number 
of my classmates and friends, the reunion with whom I enjoyed very much. 

'I'hese will probably be interested in knowing that, on January 3Ist, this year, I re­
tired from the Los Angeles County Road Department, Bridge Division, after 22 years 
of service, the last 10 of which was "Civil Engineer in charge of Design in Wood." My 
work was concerned mainly with the design of wooden bridges and their maintenance. 

My wife and I will leave Los Angeles around April 1st for an extended automobile 
trip of about six months through a number of southern and eastern states, returning here 
about October 1st. My permanent address will be that given above. 

My kindest regards and best wishes to the Alumni Association. 

APPRECIATION FROM BLUE KEY FRATERNITY 
From A R T H U R S. DICKINSON, President, Golden, Colorado. 

Thank you for sending Mr. Aycardo's contribution. He is typical of Mines' alumni 
all over the world who have contributed to the "M-Protection Fund." Of the total amount 
in the fund {$1,720.00), the alumni have contributed nearly $1,000.00, the remainder 
coming from the student body, the faculty, and the town's people of Golden. 

Our Blue Key War Memorial Fund is functioning very well, and we send our 
thanks again to you for setting up the legal aspects of the fund. 

SENDS CONGRATULATIONS 
From PROF. CHARLES E . ROWE, '02, 1407 Eihridge Avenue, Austin, Texas. 

I just want to congratulate you fellows for publishing the best college magazine I 
know about, and also for running the most successful alumni association. 

RETURNING TO THE STATES 
From CHARLES E . BASSO, '25, 30 Hilp Building. 129 No. Virginia Street, Reno, Nevada. 

Am enclosing herewith check for 1950 dues which is a bit overdue for which I trust 
you will pardon. 

I have resigned my position here with the C M U C P and leave next month (May) 
sailing from Antofagasta, Chile, on June 3, arriving in New York the I9th. Please 
change my address to that given above. 

Will take a much needed rest and then will be available for another assignment. 
Will stop off in lienver to give you my personal saiudos. 

P R I N C I P L E S O F S T R U C T U R A L G E O L O G Y 

4 T H E D I T I O N 
By C. N. Nevin, Professor of Geology, Corneli University 

1949 410 pages, 6 x 9 250 tifus. $6.00 
Dispvisses tlio physical rhai'acterisLics of rociiK. witb strpss and strain rclatious, flex­

ures, faults, joints, and cleavage. Roc-k structurpB assoeiiitod with iRiieous intiiiRioiis uml 
unconsolidated sediments. Solntioti of pi-obJenis of structtirii! ffeology by orthographic pro-
jpetion iind other graphical methods are illustrated by 52 typical probleniB and methods 
of solution shown. The book is a \ahiable reference tor every gcoloffist's library. 

734 Cooper Building THE MINES MAGAZINE Denver, Coiorado 

METAL TREATING & RESEARCH CO. 
James Colasanti, '35 

651 Sherman St., Denver 3, Colorado Keystone 4973 

Commercial Heat Treaters — Consulting Metallurgical Engineers 
High performance of tools and mechanical products through selection and treat­
ing of metals. 
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• ASSAY FURNACES 

• METAILURGICAL CLAY 

GOODS 

• CUPEL MACHINES 

• SAMPLERS 

» SIEVES 

• BALANCES 

• CHEMICALS 

« BURNERS 

• REFRACTORIES 

• APPARATUS 

I 
\ 
I _ 

Witti metal prices down and operating 
expenses up, it becomes increasingiy 
important for the mine operator to 
know the exact value of ore before it 
Is mined. Accurate assaying is essen­
tial. 

For the 74th consecutive year, THE DEN­
VER FIRE CLAY C O M P A N Y oFfers you a 
complete line of dependable, up-to-date 
assaying equipment. 

// it's used in an assay office we hove it. 

For economy and accuracy, call on: 

D E N V E R F I R E C L A Y 

ELPASO,TEXAS fnip^ SALT LAKE 
NEWYORK.N.Y. i JJ^y CITY.UTAH 

DENVER, COLO., U. S. A. 

Those interested in any of the posi­
tions listed may make application 
through "Mines" Capability Ex­
change, 734 Cooper Building, Denver 
2, Colorado. 

(841) INSURANCE SALESMEN. An old estab-
lislied life insurance cooipany olfers excellent op­
portunities for inexperienced and experienced 
salesmen. The type of men wanted should be cap­
able of eaiTiiriff several thousand doilare per year. 
(liOO) MINE FOREMAN. A position is open 
for mine foreman in Africa who has had expe­
rience in top-slieinit methods and the use of 
square sets. Must be capable of handlinfr bad 
ground in wide veins. Production will probably 
run several Imndred tons per day. Applicant 
must have had wide experience and be able to 
produce with native labor. Salary open. 

(1142) TOPOGRAPHICAL ENGINEERS. One 
of the Federal Bureaus has positions open for 
Topographical EnjjineerB ooverinK work in the 
Roeky Mountain Region. These will be rated as 
CS-6 fjrade. Starting salary per year. $3100, 
plus expense allowance when away from head-
(luarters. 

(1143) DESIGNING ENGINEER. One of the 
Sock Drill Manufaetnring Company's has a posi­
tion open for a Rock Drill Designer who has had 
three to five yeare experience in the desiEnin-r 
of rock drills. Salary open. 
(1146) JUNIOR SALES ENGINEEH. A com­
pany selling construction equipment in the Rocky 
Mountain territory Las a position open for a .Jun­
ior EiiRineer to train in connection with sales 
and service. Moderate salaiy to start on but good 
opportunity for advancement for the right man. 
( l l i T ) SALKS ENGINEER. A company located 
in Ohio manufacturing and selling concrete 
masonry construction materials has a position 
open for Sales Service Engineer wbo has had en­
gineering experience in concrete construction and 
estimating costs. Should have good personality 
and ability to sell concrete products. Salary will 
depend on experience and ability of applicant. 
(114S) JUNIOR MINING ENGINEER, An east­
ern manufacturer of iron products has a posi­
tion open for young mining enfjineer in connec­
tion with their iron mines. Applicant should have 
some minins: experience and ability to supervise 
men. Salary will depend upon e.xperienee and 
ability of applicant. 

(1153) PHYSICISTS AND RESEARCH ENGI­
NEER. . A research oreaniKation established in 
the middlewest has positions open for physicists, 
and electrical engineers with good background 
in physics, electronics and electricai research. Ap­
plicants should have Master's or Doctor's degrees. 
Salary open. 

(1154) MNING OR METALLURGICAL ENGI­
NEER. A well established company pperating in 
foreign countries has a position open for an en­
gineer who has ore-bu.ving e-tperience and a good 
knowledge of the Spanish language. Salary open. 
(115.̂ )) MiNING AND METALLURGICAL ENGL 
Nii^ER. A company operating non-metallic mines 
in the south has a position open for graduate 
engineer to work in open pit mining and carry 
on research work for the Botation of imu-metal-
lies. However, several months training will be 
required before taking on an executive position. 
Salary open, 

(1171) MILL FOREMAN. A South American 
mining company has a position open for a gradu­
ate metallurgist as Mill Foreman, Applicant must 
have had experience iu the operation of flota­
tion and concentration equipment. Must have 
a good working knowledge of Spanish and be 
able to Ruccosstully handle South American em­
ployees. JIust report single status for six months. 
Salary open with liberal vacation allowance and 
free living quarters, Bonns to the right man. 
(1171a) MINE FOREMAN, A South American 
mining company has a position open for Mine 
Foreman, Must be a college graduate with min­
ing experience and a good working knowledge 
of Spanish, Must report single status for six 
months. Salary open and includes air transporta­
tion to South America together with liberal vaca­
tion allowance and salary. Free living quarters, 

(1172) RESEARCH CHEMICAL ENGINEERS. 
A South American mining company has a posi­
tion open for Research Chemical or Metallurgical 
Engineers under 30 years of age. Must be famil­
iar with analytical proeedurca in the determina­
tion of all elements, including rare metals. 
Salary open. 

(1176) METALLURGIST, An aircraft manufac­
turer has position open for metallurgical gradu­
ate with education and experience covering met­
allurgical testing of ferrous and non-ferrous 
metals as well as physical processing, heat treat­
ment, welding practices and ability to coordinate 
these practices with the application of metals 
for manufacturing. Salary open. 

(1178) JUNIOR METALLURGIST. A mining 
company in South America lias position open for 
Junior Metallurgist with some experience in ore-

î ressing and laboratory work. Knowledge of 
Spanish is desirable. Starting salary. SSOOO per 
year plus living quarters. Transportation by air, 
free. Yearly bonus of 1 month. 3-year contract. 
(1181) MINE MANAGER. A mining company 
with extensive operations in Central America has 
a position open for Mine Manager. Applicant 
siiould have exLensive Latin-Amci'ican experience 
and a successful record as General Supt,. Asst. 
Mgr. or Mgr. Only top men will be considered. 
Good opportunity for a qualified man. Salary 
open, 
(11S2) SALES ENGINEER. A large steel com­
pany has position open for Sales & Service Engi­
neer. Must be thoroughly acquainted with oil­
field practice and have had 5 to 10 years expe­
rience. Applicant must have administrative abil­
ity and excellent personality. Fine opportunity 
for the man who can meet requirements. Salary 
depends upon experience and ability of applicant. 
(IISG) JL'NIOK MINING ENGINEER. Wei! 
known mining company operating in Central 
America has position open for Junior Mining Engi­
neer who is qualified to make underground and 
surface surveys and maps. Good opportunity to 
advance into production. Salary open, 
(11S7) JUNIOR S A L E S ENGINEER, Well 
known manufacturing company has position open 
as Junior Sales Engineer for a livewire young 
engineer. Good opportunity to advance. Territory 
eventually to be covered will be in the Rocky 
Jlonntain Region, Salary open. 
(IISS) DRAFTSMAN & DESIGNING ENGL 
NEKR. Well known consulting engineering or­
ganization located in the middle-west has a po­
sition open for designing engineer who has had 
extensive e.\porience with the cement industry. 
Should have had from 5 to 10 years experience 
of which 3 to 4 years have been drafting and 
designing. Probable salary. $400 to $oOO per 
moiith. 

(1192) SURVEYOR & DHAFTSMAN. A prom­
inent engineer located in Colorado has position 
open for young man with experience surveying 
and drafting. Salary open. Good opportunity for 
the right man. 

(1193) DRAFTSMAN AND DESIGNING EN­
GINEER. A company operating iu California has 
position open for experienced designer and drafts­
man. Must have knowledge and experience co\'er-
ing steel and concrete design and also working 
loiowledge of typical underground layouts, in­
cluding car dumps, chutes, loading pockets, haul­
age systems, etc. Probable starting salary, $450 
to $iiOO per month. 

(1194) MINING ENGINEER, A well known 
conipaivv operating a gold mine in Central 
America has position open for mine maiiager, 
Aiq)]icant must have had several years ex)>erience 
in operation of mines in Latin America. Salary 
ilepends upon qualifications and exiierience of ap­
plicant. 

("1197) RESEARCH METALLURGIST. A well 
known research organization is setting nr> a new 
department covering researcli in connection with 
projects for pyro- and hydro-metallurgy. Appli­
cant must be able to direct research and be well 
grounded in physical chemistry an<l especially 
therniodynamies. Should iiai'e few years experi­
ence in concentration of ores. Salary will de­
pend uijon the experience and ability of appli­
cant, 

(IIHK) JUNIOR METALLURGIST. A company 
operating lai^e concentration mill in an eastern 
state has position open for a .Tmiior Metallurgist. 
Processes invoLe gravity, magnetic and fiotation 
methods. Probable salaiy Lo start, $2,T0 Lo $275 
Tier in on lb. 

(1199) PETROLEUM ENGINEER. A company 
operating in a southern state has position open 
for Petroleum Engineer 30 to 40 years of age 
with experience in natural gas transmisison and 
distribution. Will bo necessar.y to tra\el approx­
imately 50% of the time, Salaiy open, 

(1200) MINING ENGINEER. Federal position 
open for Mining lingiiieer and Technologist who 
has had experience in coal mine operations, steel 
plants and gas manufacturing plants. Foreign em-
plOi.viuent. I'robable salary $'?fi(H) per month plus 
travel and liidng expenses. 

(1203) MINING GEOLOGIST. Fosirion open in 
Mexico for Mining Geologist. Siust have at least 
five .vears experience. Length of present engage­
ment, six months. Jfay be extended longer. Start­
ing salary, $450 per montb, U. S. Cy,, plus travel 
expenses. 

(1204) CHEMIST, A company operating smelter 
and sulphuric acid plant has position open for 
Junior Chemist. Routine work consists of deter­
mination of content of ores and analysis of prod­
ucts. Starting salaiy. $250 per month with good 
opportunity for advancement, 

(1205) MINING ENGINEER, Position open for 
Mining Engineer in connection with Greek min­
ing. Applicant must have broad experience in 
operation, examination and report work in con­
nection with non-ferrous metals. Rrobabie salary, 
about $9{lilO per year plus living allowance. 

(1209) MINING ENGINEER. Company operating 
in South America has position open for assisfanf 
to Mining Superinleiident. Man most have had a 
tew years mining experience, be able to stand 
high altitudes and report single status. Three 
year eontrael. Probable salary, $400 to $500 
PCI' month. 
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K. L. Koelker, '14 

Consulting Mining Engineer 

318 Jopiin St. Jopiin, Mo. 

Jean M c C a l l u m , '10 
Mining & Me+ailurgica! Engineer 

Consulting 
722 Chestnut St. St. Louis I, Mo. 

Vincent Miller, '35 

Exploration Servico Company 

Bartlosville Oklahoma 

Cleveland O . Moss, '02 
Consulting Petroleum Engineer 

Estimates of Oil and Gas Reserves 
Valuation—Production Problems—Proration 

208 Midco BIdg. Tulsa 3, Okla. 

Frank Purdunn, '30 

Subsuffacft Engineering Company 
431 Kress Building Houston, Texas 

310 Thompson BIdg. Tuisa, Oklo. 

J . Ross Reed. '37 
Field Engineer 

National Electric Coil Company 
751 New York Dr. Altadena. Calif. 

Joseph J . Sanna, '41 
Clirlstensen Diamond Products Co. 
Mining—Petroieum—Construction 

Diamond Sits S Supplies 
1975 South 2nd West, Salt Lake City 13, Utah 

W m . D. W a l t m a n , '99 

325 So. Plymouth Boulevard 

Los Angeles 5 California 

Elmer R. Wi l f ley , '14 

Wtlflsy C«ntnfugal Pumps 

Denvsr, Colo. 

John H . Wi lson, '23 

Independent Exploration Company 

1411 Electric Building 

Ft. Worth, Texas 

John H . Winchel l , "17 
Attorney at Law 

315 Majestic BIdg. Denver, Colo. 
ALpine 5251 

Harry J . W o l f , '03 

Mining and Consulting Engineer 

420 Madison Ave. New York 17, M. Y 

6 

These contributors to "Mines" Place­
ment Service assure its success and con­
tinuous expansion. It makes it possible for 
"Mines" Men to improve their employment 
by automatically presenting their qualifi­
cations to the employer best suited to make 

use of their services. Your contribution 
now may insure your future advancement 
or that of some other "Mines" Man who 
has the ability but not the contacts with the 
better job. Every "Mines" Man takes a 
pride in watching this list grow. 

M . T . Honke, Jr., '48 
George Baekeland, '22 
Max Schott, Hon., '40 
J . L. Fusselman, '42 
H . V. Stewart, '49 
G. F. Kaufmann, '21 
N. J . Christie, '35 
H . D. Graham, '48 
V. G. Gabriel, '31; '33 
Wilfred Fullerton, '12 
M . John Bernstein, '47 
H . L. Muench, '40 
G . N. Meade, '41 
T . N. Alien, '41 
G . W . Schneider, '21 
H . J. McMichael, '39 
Robert McMillan, '41 
E. E . Davis, Ex-'29 
C. W . Desgrey, '26 
Floyd L . Stewart, '43 
M . S. Patton, Jr., '40 
D. M . Davis, '25 
John Biegei, '39 
L. F. Elkins, '40 
R. G. Finlay, '39 
L. E. Smith, '31 
F. C. Bowman, '01 
F. F. Frick, '08 
Franklin Crane, '43 
B. F. Zwick, '29 
J . A . McCarty, '35 
Hildreth Frost, Jr., '39 
H . W . Evans, '49 
J. R. Medaris, '49 
P. B. Shanklin, '48 
M . W . Miller, '49 
T . A . Hoy, '49 
J. R. Newby, '49 
j , P. Bonardi, '21 
C. A . Weintz, '27 
F. D. Kay, '21 
J. C. Andersen, Jr., '45 

T . L. Goudvis, '40 
R. E . Bueii, '41 
Daniel H . Dellinger, '31 
A . C. Harding, '37 
R. L. Scott, '42 
P. W . Crawford, '22 
M . L. Gilbreath, '33 
R. F. Dewey, '43 
J. A . Kavenaugh, '38 

J. G . Johnstone, '48 
Wm. C. Lieffers, '48 
F. 'E. Woodard, '42 
Wm. H . Bashor, Jr., '49 
T . H . Allan, '18 
T . F. Adams, '29 
C. V. Woodard, '44 
Otto Herres, '11 
E. J. Brook, '23 
J . W . Gabelman, '43 
J, B. Ferguson, '30 
D. W . Butner, '15 
A . G. Hoel, Jr., '40 
R. L. McLaren, '32 
J. A . Davis, '39 

C. D. Reese, '43 
W. F. Distier, '39 
G. W . Mitchell, '23 
N. H . Donald, Jr., '39 

Parker Uddell, '03 
G. M . Miner, '48 
J, B. Larsen, '36 
J. A . Clark, '21 
H . E . Lawrence, '48 
F. W . C. Wenderoth, Ex-'3 
V. R. Martin, '41 
T . J. Lawson, '36 
Marvin Yoches, '40 
C. C. Towle, Jr., '34 
J. N. Gray, '37 
D. W . Reese, '48 
S. E . Anderson, '32 
Herbert Schlundt, '43 
F. E . Johnson, '22 
W . E . Norden, '34 
P. A . Jennings, '3+ 
W . R. Parks, '38 
Masami Hayashi, '48 
G . R. Rogers, '48 
G. O. Argail, Jr. '35 
J. R. McMinn, '42 
R. M . Frost, '48 
R. D. Eakin, '48 
K . B. Hutchinson, '39 
W. S. Chin, '49 
K . W . Nickerson, Jr., '48 
T . V. Canning, '32 
L. O. Green, '32 
James Colasanti, '35 
W . E . Bush, '41 
R. C. Pruess, '42 
B. E , Coles, Jr., '49 
Finley Major, '47 
W . J . McQuinn, '46 
R. E . Cheek, '43 
G. H . Shefelbine, '35 
W . H , Nikola, '41 
S. E . Zelenkov, '36 
G. H . Fentress, '49 
J . L. Bruce, '01 
W . L. Falconer, '41 

G. P. Mahood, '24 
J. A . Bowler, '39 
W . C, Kendall, Ex-'47 
J . C. Smith, Ex-'35 
E . L. Durbin, '36 
W . D. Caton, '35 
W . A . Conley, '19 

H . H . Christy, '22 
F. E . Lewis, '01 
E. C. Royer, '40 
E. A. Berg, '41 
G . A . Smith, '34 

H . L. Jacques, '08 
S. C. Sandusky, '48 
J. W . R, Crawford, III, 
O. P. Dolph, '25 
A . M . Keenan, '35 
W. H , Breeding, '39 
N. S. Whitmore, '29 
R. G. Hill, '39 
L, E , Wilson, '27 
L. P. Corbin, Jr., '40 
W. J, Rupnik, '29 

F. C. Aldrich, '48 
R. H . Sayre, Jr., '34 
R. W . Evans, '36 
J. D. Moody, '40 
M . F. Barrus, '43 

THE MINES 

A. E . Perry, Jr., '37 
E . F. Petersen, Jr., '37 
W . H , Friedhoif, '07 
R. R. Ailen, '40 
F. A . Seeton, '47 
W . C. Pearson, '39 
N. M . Hannon, Jr., '47 
M . W . Bali, '06 
M . M . Tongish, '43 
J . E . Tuttle, '49 
E . E . Fletcher, '45 
R. D. Segur, '41 
W . A . Elser, '48 
E. S. Rugg, '43 
R. L. Biradley, '47 
F. Clinton Edwards, '41 
E . D. Hyman, '48 
Nikolai Belaef, '27 
G . S. Schonewald, '48 
S. J. Marcus, '45 
A . H . Logan, '38 
P. M . Howell, '38 
A . D . Swift, '23 
H . D. Campbell, '42 
R. R. Bryan, '08 
R. W. Knapp, '40 
S. H . Hochberger, '48 
G . V. Atkinson, '48 
Robert Bernstein, '42 
C. G. Hayes, '41 
I. R. Taylor, '48 
E. G . Snedaker, '14 
R. L. Brown, '44 
H . C. Bishop, Jr., '43 
G. G. Griswold, Jr., '14 
V. N. Burnhart, '32 
K . E . Bodine, '48 
H . F. Holiiday, '42 
R. D. Locke, '44 
B, E . Duke, '39 
W . D. Lord, Jr., '44 
Christian Kuehn, '41 
Douglas,Ball, '43 
L. I. Railing, Jr., '47 
H . F. Carpenter, '23 
R. P. Olsen, '49 
E . M . Watts, Ex-'26 
L . O. Storm, '40 
W. B', Barbour, '37 
J . R. Hailock, '49 

E . W . Steffenhagen, '41 
W . W . Simon, '15 
R. F. Corbetta, '48 
J. H . Vose, Jr., '39 

48 J . L. Bolles, '49 
B. W . Knowies, '08 
G. B. Harlan, '49 
Gene Meyer, '37 
G . A. Parks, '06 
C. W . Campbell, '47 
J. N. Wilson, '42 
J . S. Phillips, '49 
A . F. Beck, '25 

F. J. Weishaupl, '49 
Victor Bychok, '42 
C. F. Fogarty, '42 
M . M . Aycardo, Jr,, '41 
(Continued on page 39) 
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PERSOHRL nOTES 
CContinued from page 3) 

ana Guif Coast until two years ago when 
he was named Reservoir Engineer in the 
Corpus Christi division. 

Horace A'. Goodell, '42, District Geol­
ogist for Union Oil Company, who was 
recently transferred to Denver from Lar­
amie, Wyoming, now has his family with 
him and they are residmg at 980 Flower 
Street, Lakewood, Colorado. 

iVilliurn H. Goodhue, '49, has accepted 
position as Engineer with Peter Kiewit 
Son's Company on the Ross Dam at Rock-
port, Washington. His mailing address is 
Box 516, Mount Vernon, Washington. 

Masami Hayashi, '48, is Topographical 
Engineer for the U . S. Geological Survey 
with mailing address Route 3, Box 227, 
Golden, Colorado. 

R. E. Hochscheid, '48, has been trans­
ferred by The Dorr Company from West-
port, Connecticut, to their Denver office, 
1009-17th Street. 

George W. Hoffman, Jr., '48, is now 
being addressed Box 911, Thermopolis, 
Wyoming, having been transferred by the 
Continental Oil Company from Ponca 
City, Okla. 

Lyte R. Jenkins, '49, Metallurgist, Re­
search department, Carnegie-Illinois Steel 
Corporation, resides at 927-13th Avenue, 
Moline, Illinois. 

Arthur J. Jersin, '49, is Petroleum Engi­
neer for Texas Pacific Coal & Oil Com­
pany with address in their care. Box 635, 
McCamey, Texas. 

Charles R. Johnson, Jr., '49, resigned 
his position with the Richmond Explora­
tion Company in Venezuela to accept one 
with the Standard Oil Company of Cali­
fornia. His new address is in care of the 
company, David Keith Building, Salt 
Lake City, Utah. 

Warren 0. Johnson, '49, Field Engineer 
for the Republic Natural Gas Company, 
is now located in Dallas, Texas, with 
home address 1109 No. Crawford. 

James A. Kavenaugh, '38, has moved 
his residence from Los Angeles to Arca­
dia, California, 4087 Lynd Street. He is 
serving as Technical Advisor for Revere 
Copper & Brass, Inc. 

Harry E. Lawrence, '48, is Assistant 
Superintendent, Lead Smelting division, 
Goldsmith Bros. Smelting & Refining 
Company. He is addressed in their care, 
1300 West 59th Street, Chicago, Illinois. 

T. J. Lawson, '36, resigned his position 
with the Neptune Gold Mining Company 
in Nicaragua and has returned to the 
States. At present he is being address in 
care of Dr. H . W . Houf, E. 1302 Wil -
mette, Colorado Springs, Colorado. 

William R. Lewis, '40, Assistant to 
Superintendent, Electro-Metallurgical 
Company, has moved his residence to 
4815 Lafayette Circle, Niagara Falls, 
N. Y . 

R. F. Miller, '43, resigned his position 
with The Texas Company to enter the 
Army, his new address being IsC Lt., ^Hq. 
29th Engr. Base, Topographical division, 
A P O 900, c/o Postmaster, San Francisco, 
Calif. 

Norman S. Morrisey, '42, is now re­
siding in Tulsa, Oklahoma, 1530 East 
14th Street, He is associated with Stano­
lind Oil and Gas Company. 

Fred A. Nagel, '40, resigned his position 
with U. S. Gypsum Company to accept 
one with Pre-Fabricated, Inc., of Denver. 
He is now being addressed 855 Hum­
boldt Street, Denver. 

(Continued on page 8) 

O n both metalUcs and non-metallics, maximum re'-

covery requires greater application of the latest 

chemical processes and more efficient development 

of power. 

When Stearns-Roger builds your refinery you gain 

a threefold advantage: (1) wide experience in the 

most modern processes, (2) ability to furnish, com­

plete, a power plant that meets every requirement 

and condition, (3) facilities and "know-how" for 

faster construction based on money-saving design 

and engineering. 
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T E S T D W f t 

OTHER PRODUCTS ^ 
MoiSco Fahrenwald FiaFation Mochinesi Genuine Wilfley Tnblesi M«sea-McCarlh|r 
Hot Miller̂ : Reek Bit Giinders; Density Cantraller$: Belt Feedeis; Pincti Valves; Assay 
and Laboratoty Supplies and Equipment: Complete Milling Flants; Canstam Ski Lifts, 

Main OHice: DENVER. COLORADO, U.S.A.: El Posa; TH E 
Salt Lake City: 1775 Btoadway, New Yatk, N. Y.; 
Canadian VIeliers, Ltd., Monlreol: W. R. Jud̂ en, 
Santiaga and Lima; The Edward J. Nell Co., Manila, 

CContinued from page 7) 

Richard B. Nelson, '47, Mine Face Boss 
for Potash Company of America, receives 
mail at his home. 910 No, Canal Street, 
Carlsbad, New Mexico. 

G. L. Neumann, '21, Mining Engineer 
for U . S. Bureau of Mines is being ad­
dressed in their care, College Park, 
Maryland. 

Daniel Oakland, '49, has been trans­
ferred from Harvey, lilinois, to Chicago 
by the Whiting Corporation for whom he 
serves as Sales Engineer Trainee. His 
new address is 6341 So. Western Avenue, 
Chicago 36, Ills. 

IViUiarn D. Oivens, "45, T e c h n i c a l 
Trainee for Union Oil Company of Cali­
fornia, is addressed 216 East Elm Street, 
Fullerton, Calif. 

/ f . G. Park, '49, Field Engineer, Pe­
troleum Service Company, is now located 
in San Antonio, Texas, where he is ad­
dressed 442 Delmar Street. 

Warren L. Parks, Ex-'4S, resigned his 
position with New York & Honduras 
Rosario Mining Company in Honduras, 
and, for the present, is being addressed 
Apple Valley, California. 

Walter E. Redmottd, Jr., "40, has moved 
his residence to 686 So. Gilpin Street, 
Denver 9. He is Manager, M.R.G. Tech­
nical division. Gates Rubber Company. 

John L, Rohison, '31, after a few months 
vacation in the States, has returned to 
Bolivia as General Manager for Cia. 
Huanchaca de Bolivia at Pulacayo. 

John H. Ross, Jr., '34, Vice-President of 
Ross Manufacturing Company has a new 
home address where he receives mail, 
1228 Arno Road, Kansas City Missouri. 

Richard S. Russ, '37, resigned his posi­
tion with Aluminum Ore Company at 
East St. Louis, Illinois, to take over the 
duties of Plant Engineer for the Reynolds 
Metals Company at Bauxite, Arkansas. 
His mailing address is Green Hills Farm, 
Route 2, Box 437, Benton, Arkansas. 

Robert W. Sneed, Ex-'49, receives mail 
at his home, 2233 Fairfield Avenue, Okla­
homa City, Okla. He is District Sales 
Manager, Eastman Oil Well Survey Com­
pany. 

David Squibb, '34, called at the Alumni 
oiiice the early part of April while on a 
several days visit in Denver. He is Sales 
Representative for Victaulic Company of 
America, his home address being 56 
Lincoln Avenue, American Fork, Utah. 

Thomas M. Straney, '28, has a change 
of address to c/o American Smelting & 
Refining Company, Angangueo, Mich., 
Mexico. 

W. A. Van Hook, '35, Field Super­
intendent for StanoHnii Oil & Gas Com­
pany, has moved from Thermopolis, 
Wyoming, to Midwest, with P. O. Box 
Number 818. 

R. 0. Walker, '24, has moved from 
Denver to Vernal, Utah, P. O. Box 301, 
where he is serving as Superintendent for 
Richland Oil Development Co. of Mon­
tana. 

W. P. Morris, '30, formerly Mine Super­
intendent, Potash Division, International 
Minerals & Chemical Corporation, re­
signed that position to accept one as Gen­
eral Superintendent of Duval Sulphur & 
Potash Company. He is still in Carlsbad, 
New Mexico, with P. O. Box number 510. 
His home address there remains the same 
1001 No. Halagueno Street. 

W. T. Millar, '22, who has been serving 
as Mining Engineer with the U . S. Geo­
logical Survey and, recently, at Grand 
Junction, Colorado, has been transferred 

p. I.: The Ore & Chemical Corp., BO Broad St., Hew 
York 4, N. Y., Represttntatives for Continental Europe. 

to the Bureau of Mines with headquarters 
at College Park, Maryland. 

Norman M. Nichols, '40, Computer for 
the Honolulu Oil Corporation, receives 
mail at his home, 821 No. Hay Street, 
Montebeilo, California, 

H. E. Nyberg, '06, has a change of ad­
dress in Mexico City to Articulo 123, No. 
41, Depto, Numero 204, Mexico, D. F., 
Mexico. 

Henry Rogatz, '26, Consulting Geol­
ogist, has moved his offices in Dallas, 
Texas, to 1215-16 First National Bank 
Building. 

Harold A. Rogers, '42, Civil Engineer 
for Bechtel Corporation, has a new resi­
dence address, 278 Wilshire Avenue, Daly 
City, Calif. 

Arthur W. Ruff, Jr., '49, is taking grad­
uate work at the University of Arizona 
under a teaching fellowship and receives 
mail in care of Department of Geologj', 
University of Arizona, Tucson, Arizona. 

A. T. Rylands, '34, Division Production 
Manager, Shell Oil Company, has moved 
his residence to 3230 Austin Street, Corpus 
Christi, Texas. 

William W. Sabin, '49, has a new resi­
dence address in Salt Lake City. 975 East 

S U P P L Y C O M P A N Y 

1st South Street. He is Chemical Engineer 
for Utah Oil Refining Company. 

Rodney L. Samuelson, '48, receives mai! 
through Box 5X2, Cottage Grove, Oregon, 
where he is serving as Lumberman for the 
Coast Pacific Lumber Company. 

/ / , A. Saivitzke, '37, General Manager 
and Treasurer of Empire Painting & Dec­
orating Company, resides at 621 West 
Jefferson, Detroit 26, Michigan. 

Lt. Col. T, J. Skeahan, '27, who has been 
overseas with 584th Engr. Const. Group 
for some time has been returned to the 
States and, at present, is being addressed 
Fort Logan, Colorado. 

Joseph R. Soper, Jr., '44, is Assistant 
Mine Engineer for the Duval Sulphur & 
Potash Company at Orchard, Texas. 

William F. Spain, '47, has recently ac­
cepted position as Mine Superintendent 
with the Yankee Mines, Inc., at Sunbeam, 
Idaho. 

D, F. Sylvester, '38, is now Engineer for 
the Austin Bridge Company, residing at 
1006 Drayton Street, Savannah, Georgia. 

H. B. Starbird, '97, Consulting Engineer, 
has moved his residence to 856 Devon 
Avenue, Apt. 5, Los Angeles 24. Calif. 

(Continued on page 34) 

8 THE MINES M A G A Z I N E ® M A Y . 1950 

Y U B A offers you information and consulting 
service based on actual operating experience and 
over 40 years of designing and building bucket lad­
der dredges and dredge parts for use from Alaska 
to Malaya, from Siberia to Colombia. Y U B A dredges 
now in use are producing big yardages on many 
types of alluvial deposits. 

No matter what your dredging problem—deep 
ground, hard bedrock, clay, boulders, levee build­
ing; deepening, widening or changing channels; cut­
ting canals, or production of sand and gravel, Y U B A 
can furnish the right dredge for the job. 

Room 709 > 351 California St., San Froncisco 4, Colif ornia, U. S. A. 

AEENTS { SIME, DAHBY & CO., LTD. • Sit40AP0RE, KUALA LUMPUR, PENANG. 
SHAW DARBY K CO., LTD.,14 & 19 LEADENHALL ST., LDNDDN,E.C.3. 

C A B L E S : Y U 8 A M A N , SAH rRAMCISCD ' SKAWDARSCa, LDKDDH 

DEPENDABLE CLASSIFIERS T H A T IMPROVE 
P E R F O R M A N C E , SIMPLIFY OPERATION 

AMD LOW^R MAINTENANCE. 

m 

• High efficiency 
, • Dependable performance 

• Trueiine stroke 
• Large capacity 

Large and quiescent pooi areas give high overflow 

efficiency. Long "Trueiine" strokes, parallel to the 

tank bottom, discharge the maximum quantity of 

sands. Fabricated steel construction gives extra 

strength end long service. 
WRITE FOR BULLETIN 

Compact Drive 
Smooth Operation 
Metallurgicolly Right 

M O R S E B R O S . M A C H I N E R Y C O M P A N Y — 
E.STABLiSMED 1898 D E N V E R , C O L O R A D O , U . S. A . ( C A B L E M O R S E ) 
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s o l i d h i t f l a t t e n s a b a s e b a l l m o m e n t a r i l y , b u t 

t h e h o r s e h i d e is g e n e r a l l y r e a d y to g o w i t h t h e n e x t 

p i t c h . C F & I G r i n d i n g B a l l s n e v e r f l a t t e n . . . t h e y ' r e 

m a d e f o r t h e b e a t i n g t h a t c o m e s f r o m c o n t i n u o u s 
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T h e y ' r e h o t - f o r g e d a n d c a r e f u l l y h e a t t r e a t e d f o r 
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t h r o u g h o u t t h e i r l o n g l i f e . 
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T h e C o l o r a d o F u e l a n d I r o n C o r p o r a t i o n 

GENERAL OFFICES: DENVER, COLORADO 

PACIFIC COAST SALES: THE CALIFORNIA WIRE CLOTH CORP. 

OAKLAND, CALIFORNIA 

/ 

WICKWIRE ROPE, INDUSTRIAL SCREENS, MINE RASLS & 

ACCESSORIES, REALOCK FENCE, CLINTON WELDED WIRE 

FABRIC, GRADER BLADES AND OTHER CUTTING EDGES 
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V Duckfown back in Roh+'s time. The Isabella Smelting Works in 1875. 

By EZELL F L O U R N O Y , '32 

Mining Engineei', Boyd Mine 
Tennessee Coppe r Company 

Copperhi i ! , Tennessee 

T i i e famous Ducktown Basin M i n ­
ing Distr ict lies in the southeastern 
corner of the State of Tennessee, and 
is surrounded by the beautiful foot­
hills of the Great Smolty Mountains 
of N o r t h Carol ina and Tennessee. 
Extensive timber cutting, which sup­
plied the charcoal and fuel for the 
plants in tbe earlj ' decades of the in­
dustry, did away wi th the trees which 
once flourished in the Basin. T h e many 
years of exposure to gases, f rom roast­
ing heaps and blast furnaces before 
sulphur gas-recovery plants were built, 
completed the job of denuding the 
Basin of nearly a l l its vegetation so 
that, now, it is a rather bleak look­
ing place. 

Coppe r Discovery 
T h e Basin was quite a wilderness 

in the f a l l of the year 1843, when 
copper was discovered by a M r . L e m -
mons wbo was prospecting for gold on 
Potato Creek, later the site of the 
famous Hiwassee and B u r r a Bur ra 
mines. It was a very disappointing 
discovery, for gold was the ultimate 
goal of the prospector at that time. 
It was not unt i l 1847 that A . J . 
Weaver, a German mining engineer, 
appraised the old Lemmons workings. 
In due time, 31,210 pounds of oxide 
ore was shipped by Weaver , in two 
lots, to a Boston smelter. T h e lots 
assayed 14.5% and 32 .5% copper, re­
spectively. Such was the beginning of 
copper mining in the Duck town Basin, 

and by 1854, some twenty odd mining 
companies bad been formed. Some 
of these companies performed little or 
no mining, and it was not long be­
fore the larger and more prosperous 
companies had absorbed many of 
them. 

Between the years 1858 and 1860 
the mining operations of the Basin 
had narrowed to three major corpor­
ations, namely, T h e U n i o n Consoli­
dated M i n i n g Company, T h e Polk 
County M i n i n g Company, and T h e 
B u r r a Bur ra Copper Company. These 
companies operated, at one time or 
another, al l of the present known ore 

bodies. It is wi th due respect that one 
must speak of the old-time prospector 
of tbe Duck town Basin, for not an 
outcrop has been found that was not 
known to him some eighty or ninety 
years ago. 

Consolidafton 
In the course of time the mining 

companies of tbe Duck town Basin had 
their trials and tribulations, and in 
1936 the final consolidation took place. 
A t that time the Tennessee Copper 
Company purchased the only other 
remaining operating company. T h e 
Tennessee Copper Company now con­
trols the whole of the twentj'-five 
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Diagrama+ic representation oi original ore formations of the Ducktown district. 

square miles of mining territory of 
tbe Duck town Basin, in which it oper­
ates, at present, six mines, wi th a 
total production of we l l over one mi l ­
lion tons of ore a year. 

These ores are conditioned in two 
flotation plants, for subsequent use in 
two roasting and sintering units, and 
one reverberatory furnace and con­
verter unit. T h e SO2 gas produced in 
these operations is used to make sul­
phuric acid in three contact and one 
chamber acid plants. T h e sulphuric 
acid is shipped to fert i l izer and com­
mercial plants. T h e iron sinter is 
shipped to various steel producing 
plants. A considerable proportion of 
tbe blister copper is used to make 
copper sulphate and copper fungicides 
in the Company's plants, and the re­
mainder is shipped to refineries. T h e 
zinc concentrate produced at the flo­
tation plants is shipped direct to a zinc 
smelter. 

In discussing the trends in mining 
of the Duck town ores, one must go 
back to the geology of the Basin. 

Geo iogy of Basin 

According to Professional Paper 
139, Geology and Ore Deposits of the 
Duck town M i n i n g Distr ict , T e n ­
nessee, by W . H . Emmons and F . , . B . 
Laney, the rocks of the Ducktown 
Basin are almost whol ly metamor­
phosed sediments, of Lower Cambrian 
Age. T h e metamorphic rocks all be­
long to the Great Smoky formation. 

" T h e Great Smoky formation in 
the Duck town district consists mainly 
of graywackes, which make up prob­
ably two-thirds of the formation; the 
remaining third is divided between 
arkose, graywacke conglomerate, con­

glomerate, mica schist, slate, stauro-
lite schist, and garnet schist, in the 
order named. Limestone occurs prob­
ably near the middle of the formation, 
immediately beneath tbe staurolite 

schist, in thin and probably discontin­
uous and lenticular beds." 

" T h i s limestone is not known to be 
exposed at the surface at any place 
within tbe district, and indeed its oc­
currence was not suspected unt i l the 
limestone or its equivalent marble was 
found in the mines. T h e limestone is 
in the same stratigraphic zone as the 
ore deposits, and when followed along 
its strike and dip it is found to grade 
into a rock composed of the gangue 
materials of the ore, wi th more or less 
of the ore itself. In nearlj ' every mine 
in the district, the massive sulphide 
ore presents incontrovertible evidence 
of having replaced beds of limestone. 
. . . T h e ore deposits then represent 
original beds or lenses of limestone." 

T h e ore deposition was the last of 
tbe major geologic events taking place 
in the later part of the Paleozoic era 
and fo l lowing the period of intense 
regional metamorphism. T h e intense 
metamorpbism produced three main 
anticlinal folds wi th corresponding 
synclines, closely compressed and for 
the most part overturned and steeply 
pitching, wi th a somewhat uniform 
dip of 6 0 ° — 8 0 ° S. E . 

(Continued on page 14) 

T Geological Relation of Orebodies in the Ducktown Basin. 
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T A B L E I 

A N A L Y S I S O F T H E O R E S O F S E V E R A L O F T H E M I N E S A S 

R E P O R T E D B Y R I C H A R D O . C U R R E Y I N 1854. 

Per Cent 

Mine Type of Ore Copper 

Cuichote -.- _.._Green Carbonate - - 21.5 
Cherokee Red Oxide -. 
Polk County - - _....Black Oxide 
Isabella _Black Oxide 
London - Red Oxide .. 
East Tennessee -- - Black Oxide 
Eui"eka - - -..Black Oxide 

40.0 
29.5 
26.5 
44.0 
20.5 
24.0 

T A B L E I I 
S M E L T I N G S C H E D U L E O F 

T H E I S A B E L L A S M E L T I N G W O R K S , I N 1876 

From "Dticktoiun Back in Rahi's Time" 

Firs t—Roast ing the ore—500 ton piles. 
Second—Smelting for first matte—50 ton piles. 
Th i rd—Roas t ing tbe first matte. 
Fourth—Smelt ing for second matte and black copper. 
F i f th—Smel t ing for blister copper. 
Sixth—Refining. 

T A B L E I I I 

C O M P O S I T I O N O F P Y R I T I C O R E S 

l̂ tis'd Biirr.T Calloway Eiiicka Isabella LoTidoii 
Mineral Mine Mine .\liise Mine Mi[!e Mine* 

C u - 0.65 -- 1.45 2.03 0.80 0.72 1.96 
Fe 41.4 28.9 33.5 40.6 41.8 26.31 
S 33.0 21.3 23.0 27.5 29.0 16.78 
S i O - - 9.0 28.6 38.32 9.6 9.2 38.05 
AI-.O3 1.00 5.60 2.49 1.09 1.51 3.06 
C a O 4.4 3.3 9.61 4.0 3.5 6.83 
M g O 2.46 2.03 10.07.. 4.06 3.08 2.15 
Z n 0.61 1.10 2.65 0.40 0.40 0.88 
P 0.014 0.047 — 0.018 0.019 — 
^Analysis of ores beliveei! the years 1900-I91R. Tiicse mines are not in production. 

Mary 
Mine*' 

2.51 
31.12 
20.18 
24.05 

3.27 
7.67 
3.01 
3.14 

Pnlli; 
County 
Mine* 

1.96 
31.47 
20.12 
28.83 

3.40 
6.30 
2.76 
1.88 

T A B L E I V 
F R O M P R O F E S S I O N A L P A P E R 139 

G E O L O G Y A N D O R E D E P O S I T S 

O F D U C K T O W N M I N I N G D I S T R I C T , T E N N E S S E E 

A N A L Y S E S O F G O S S A N I R O N O R E S 

Burra 
Mine 

C u 0.48 
Fe 4 i . l l 
S — 
S i O ^ : 8.98 
A L O 3 3.41 

C a O — 
O , C O . , Etc — 
P - 0.045 
H . . O 13.65 

Ores of Ducktown Basin 
I 'he ores of the Duck town Basin 

vary considerably in grade and com­
position in the various mines. No t ­
ably, the B u r r a Bur ra , London, East 
Tennessee, M a r y , and Cal loway ores 
are comparatively high in copper, in 
somewhat narrow pyrrhotitic siliceous 
veins; while tbe ores of the Boyd, E u -

14 

London Isabella Mary 
Mine Mitie Mine 

0.70 0.40 0.75 
40.01 54.67 49.23 

—- 0.74 0.65 
14.64 6.68 8.72 
3.10 0.45 2.63 
— 0.46 0.30 
— 23.43 21.10 
0.O63 0.038 0.08 

14.13 13.70 10.30 

reka, Isabella and Cherokee mines are 
low in copper but are massive pyrrho-
tite and pyrite deposits. Sphalerite oc­
curs in varied amounts in each of the 
two general types of deposits. T h e 
ores are practically phosphorus free, 
and contain but little gold (see Table 
n i ) . 

T h e eras of metamorphism and ore 

T A B L E I V (Continued) 
E S T I M A T E D C H E M I C A L C O M P O S I T I O N 

O F R I C H S E C O N D A R Y C O P P E R O R E S 

( B L A C K C O P P E R ) A T D U C K T O W N 

C u 25.0% 
Fe 20.8 
S 20.0 
S iO^ 13.5 
AI2O3 2.2 
C a O 0.8 
C O . , — 
M g O 0.6 
M n O 0.1 
SO4 - - 7.6 
Z n 0.1 
H 2 O 8.5 
H . O in S i O . 0.8 

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

O F R I C H S E C O N D A R Y C O P P E R O R E S 

( B L A C K C O P P E R ) A T D U C K T O W N 

Pyrrhotite 25 .0% 
Pj'rite and Marcasite 5.0 
Chalcopyrite 2.5 
Chalcocite (Includes a li t t le 

Covelli te) 27.4 
Kao l in 4.0 
Chalcanthite 9.0 
Melanterite 10.0 
Goslarite 0.2 
Sulphur 1.0 
Gypsum 1.0 
Quar tz 8.8 
Silicates 5.3 
W a t e r 0.8 

l^ote: In Table I R . O . Currey re­
ported the Black Copper Ores as 
Oxides. 

deposition were fol lowed by a long 
epoch of erosion and many hundreds 
of feet of the original formation were 
eroded away, forming the present 
structure. It was during the latter 
part of the period of erosion that tbe 
gossan ores were formed, and beneath 
the gossan ores were tbe rich "black 
copper" ores (see Table I V ) which 
graded into the primary ores at tbe 
water table level. T h e black copper 
ore zone averaged about four feet in 
thickness, while tbe gossan ores ex­
tended upwards of one hundred feet 
or more. 

A t the present time the ores of the 
Duck town Basin are being mined for 
the sulphur, iron and copper content, 
in the order named in respect to their 
econoinic value, for the manufacture 
of sulphuric acid, iron sinter, copper 
sulphate and copper fungicides. 

In the early mining of the gossan 
ores, open cut methods were used ; and 
as tbe black copper ores were beneath 
the gossan ore, cribbed shafts were 
sunk and the black copper was mined 
in much the same manner as a "deep 
placer." 

T h e black copper ores were soon 
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•V Copper Hill Plant. 

depleted and graded in depth to tbe 
sulphides of iron and chalcopyrite. It 
was at this point that an important 
change took place in the copper grade, 
as the black copper ores assayed some­
times as high as 4 4 % copper (see 
Tab le I ) . T h e sulphide ores assayed 
f rom less than one per cent to two or 
three per cent copper. 
Smelting 

T h i s change in ore brought about 
the construction of smelting works, 
which consisted of roasting sheds, 
blast furnaces, and reverberatory fur­
naces. T b e blast furnaces were of the 
type siiown in cut. It took nearly four 
months to produce metallic copper 
f rom the time the ore was first placed 
on the roast heaps. T h e smelting 
schedule was somewhat as shown in 
Table I I . It was not unt i l tbe year 
1866, when a process was invented 
and patented for forcing air through 
the molten matte produced by the fur ­
naces, vaporizing the sulphur and pro­
ducing a blister copper, that a real 
improvement in the smelting of the 

copper ores took place. T h i s improve­
ment also stimulated and revived tbe 
Duck town Basin as a whole. 

T h e drop in grade of the ores and 
the improvement of the smelting proc­
ess brought forth the necessity for im­
provement in mining to produce larger 
tonnages of the low grade copper ores. 
T h i s meant the sinking of deeper and 
better shafts, dr iving of levels and 
raises, and eventually the process of 
stoping the ore blocked out in develop­
ment. 

Mining Methods 
In nearly a l l of the mines prior to 

1912, a system of underhand stoping 
was employed. Essentially, the method 
was as follows (see Figure I ) : Shafts 
were sunk, usually in the footwall , 
and crosscuts driven f rom the shafts 
to the ore body at 100 foot intervals. 
A t these intersections, drifts were 
driven along the footwall of the ore. 
A l o n g tbe footwall dr i f t and at inter­
vals of 50 to iOO feet, raises were 
driven f rom one level to the other. 

An old-fashioned water wheel. Bellows operated by waterpower were used 
to produce blast for the smelting furnaces at Ducktown until the wheels 

were replaced by steam engines. 
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Figure I—Underhand Stope Method Applied to Narrow & Wide Ore Bodies. 

F r o m these raises, leaving 25 to 30 
foot level pillars, the ore was under­
hand stoped in a l l directions to the 
level below. T h e stoped ore, fa l l ing 
into the raise holes, spilled out on the 
level below and was band mucked 
into one ton cars and trammed to the 
shaft. 

A s the ore and walls stood very 

we l l , supporting timber was not 

needed. In some cases, where low 

grade ore or waste was encountered, 

these portions were lef t as pillars. 

T h i s method, although fai r ly suc­

cessful, was far from being a safe, ef­

ficient method of mining, and the 

(Continued on page 16) 
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Figure 2—Overhand Incline Slice S+ope Method Applied to Narrow & Wide Ore Bodies. 

miner was miable to ciiecic the back 
of the stope for scale and balk ground. 

T h e underhand stoping gave way 
in most of the mines to methods of 
overhand stoping, for two reasons: 
One, reduced mining costs and; sec­
ond, greater safety for the miner. 

T h e open, overhand stoping meth­
ods as practiced in the Duck town 
Basin mines (see Figure 2) consisted 
of dr iving crosscuts to the orebody at 
intervals of 100 feet, f rom shafts sunk 
in or near the footwal l , and dr i f t ing 
along tbe footwall of the orebody. 
Raises were then driven f rom one 
level to the other where needed, for 
stoping, service manways, and to af­
ford ventilation. Pi l lars were lef t 
around the manway raises. I n excep­
tionally wide veins, crosscuts were 
driven f rom the footwall d r i f t at con­
venient intervals; and in this case 
the stopes were laid ofif along these 
crosscuts f rom the hanging w a l l to the 
footwall , leaving pillars between the 
stopes. 

T h e stoping consisted of incline 
slice rounds around the mining raises, 
blasting the ore down to the floor of 
the drifts or crosscuts, and hand load­
ing the ore into cars to be trammed to 
the shaft. Some muck was lef t in the 
stope to afford access to the back of 
the stope, and the same process was 
repeated unt i l the stope was mined 
out. T h i s method resembled very 
much the conventional r i l l back stope 
of the present day. 

In the Isabella and M a r y mines, 
openings of f rom 100 to 200 feet in 
wid th and over 100 feet in length and 
100 to 200 feet in height were not un­
common. T h i s method was possible 
due to the nature of the ore, which 
stood very w e l l and needed no support 
except for the irregularly spaced man-
way and stope pillars. 

Change In Mining Methods 
Improves Mil l ing Efficiency 

In mines wi th veins of narrower 
width , such as the Bur ra B u r r a mine, 
a combination of the open overhand 
and the conventional shrinkage stope 
methods were used. These stoping 
methods were used unt i l the advent 
of selective flotation mi l l ing , in the 
early twenties. It was then found 
that the flotation of the sulphide ore 
was being affected by oxidized ore. 
T h e oxidation took place in the stopes, 
where the ore was broken and allowed 
to stay for months at a time, exposed 
to the action of water and air, as in 
the shrinkage and overhand stoping 
methods. T h i s problem was solved 
by the introduction of the sublevel, 
underhand stoping method, a method 
by which the ore broken would be 
trammed and delivered to the flotation 
m i l l wi th in a matter of a few days. 
T h e mi l l ing operation began, almost 
at once, to function wi th an excellent 
increase in recoveries. 

In order for a mi l l ing process to 
operate at a high efficiency, it is im­
perative that the mining department 
strive to accommodate the m i l l by 

delivering to it an ore of uniform char­
acteristics. T h i s may be accomplished 
by the blending of ores at the m i l l 
storage bins, or by selective mining, 
or by pull ing high and low grade 
stopes in such a ratio that a uni form 
m i l l head is obtained. Close super­
vision and stope sampling is impera­
tive, and the latter method mentioned 
above is practiced in the Duck town 
Basin today, with excellent success. 

Introduction of Sublevel 
Underhand Stoping 

T h e introduction of tbe sublevel 
underhand stoping method brought 
forth another development—the use 
of grizzlies for drawing and tram­
ming the ores f rom the stopes. 

T h e method of sublevel underhand 
stoping as practiced in narrow veins 
of the Duck town Basin is as follows 
(See Figure 3) : T h e main levels are 
spaced 200 feet apart, and the 8x8 
drifts along the footwall of the vein 
are carried to the extent of tbe ore-
body. A t intervals of 230 feet, 5x5 
manway raises are put up f rom one 
level to tbe next. F r o m these raises, 
at 40 foot intervals, 4x6 sublevels are 

V Figure 2A—Shrinkage Stope Method Applied to Narrow Ore Body, 
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Figure 3—Sublevel Underhand Stope Method Applied to Narrow Ore Body. 

driven along the footwall . A l o n g the 
main haulage level, between tbe man-
way raises, pul l hole or mining raises, 
at 40 foot intervals, are put up the 
first sublevel. A t one end of the 
block, one mining raise is extended to 
the haulage level above and connected 
to each sublevel. O n the main haul­
age levels, the mining raises are fixed 
for g r izz ly loading, and in most cases 
the draw holes are reamed together on 
45° slopes. A refinement in gr izz ly 
loading has introduced the use of 25 
horsepower slusher drags for loading 
the ore into the cars. 

I n mining, the stopes are retreated 
towards the manways by reaming the 
mining raise at each sublevel by a 

series of slabbing rounds around tbe 
raises to form benches, and in sequence 
the benches are dri l led and blasted 
away. T h e stopes, in this method, are 
mined f rom the first sublevel above 
the reamed draw holes, and so on to 
the level pi l lar of the main haulage 
level above. A t no time is a miner, 
working on a lower sublevel, exposed 
to the stoping of a sublevel above. 

T h e ore is trammed into six ton 
cars and hauled by five ton battery 
motors to a gathering station. F r o m 
the gathering station, a seven ton 
battery motor hauls the cars to a ro­
tary car dump at the shaft skip load­
ing storage pocket. 

It is seen that wi th each improve­

ment in rainmg, an improvement in 
the safety conditions automatically 
took place; and it was primarily a 
safety measure that brought about the 
latest change in mining in the Duck­
town Basin. 

Diamond Drill Blasthole Method 

T h e introduction of r ing dr i l l ing, 
or diamond d r i l l blasthole stoping, 
was the outcome of a safety measure 
to protect the miner in the sublevel 
underhand stopes, in which the min­
ing bench had a tendency to slough off 
or f a l l awa3^ T h i s sloughing was con­
fined primarily to the Boyd M i n e ore-
body, a massive sulphide crossed by 
numerous joint floors or seams. 

(Continued on page 18) 



Although diamond d r i l l blasthole 
stoping was adopted as a safety meas­
ure, it is interesting to note that the 
method has proven to be very eco­
nomical in mining some of tbe Duck ­
town Basin ores. 

T h e blasthole stoping (Noranda 
type) is used extensively in the Boyd 
M i n e . Al though this method of stop­
ing is comparatively new, there is a 
definite trend in mines a l l over the 
wor ld towards the use of diamond 
d r i l l blasthole stoping, wi th reserva­
tions and adaptions to their particular 
problem. So it might be of interest 
to discuss in detail the practice used in 
the Boyd M i n e . 

A s previously stated, the Boyd ore-
body is a massive sulphide, varying in 
widths up to 300 feet, wi th steeply 
dipping foot and hanging walls . T h e 
orebody is lenticular, tapering at the 
extremities to thin, unminable veins. 
It also tapers and narrows down near 
the top of the orebody to very irreg­
ular shapes. T h e main Boyd orebody 
does not reach the surface, and was 

Early Day Prospecting. 

tapped by a crosscut f rom the 10th 
level of the B u r r a B u r r a mine; con­
sequently, the Boyd ore has been de­
veloped f rom this level up. A t the 
present time, ore has been blocked out 
for 1500 feet along strike and to 400 

feet above the 10th level. 

Or ig inal ly , the stope pillar system 
for sublevel underhand stoping (see 
Figure 4) was laid out for 70 foot 
stopes and 40 foot pilars, but it has 
been found that stopes of 180 feet be­
tween pillars w i l l stand. 

T h e stope shown in Figure 5 was 
the first stope in which blast hole 
stoping or r ing dr i l l ing was practiced 
on a large scale, and experiments with 
burdens between slices, burdens at 
points or bottoms of holes, and charg­
ing and blasting of the slice rounds, 
were carried out. It was found that 
a burden of 4 feet between slice 
rounds was the most economical, wi th 
a burden at the points of the holes of 
between 7 and 9 feet. 

In the early development of the 
stope, the draw holes into the slusher 
drifts were reamed in the conventional 
manner, and the undercutting to the 
reamed pul l holes was done by the 
conventional sublevel underhand stop­
ing method. It was soon found that 

••Figure 5—Boyd Mine—Elevation thru Ring Drilling Slope. 
-v Figure 5A—Boyd Mine—Section AA show­

ing Ring Drilling. 
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Isabella Shaft and Mine Buildings, 

V Figure 6—Typical Stope Layout. 
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the undercut could not be carried 
more than five or ten feet ahead of 
the slice round, because of the fa l l ing 
out of large blocks of ore in the back 
of the undercut when a slice round 
was blasted. Since it was not possible 
to maintain such an interval by sub-
level underhand stoping, a method of 
r ing dr i l l ing the undercut in slice 
rounds, not unlike the stope slice 
round, was devised. It was then that 
the undercut could be controlled and 
the fa l l ing out of large blocks of ore 
f rom the back of the undercut was 
stopped. 

T h e typical slice round shown in 
Figure 5 produces approximately 7100 
tons of ore, at 2.5—-2.65 tons per foot 
of hole dri l led. D r i l l i n g is done wi th 
Sull ivan H S 15 machines using E X , 
2 foot change, d r i l l rods and concave 
plug diamond bits. A n average of 127 
feet of hole is drilled per man shift. 

Fo r blasting, x 12^' stick, 
high velocity ammonium gelatin dyna­
mite is used. T h e loading of the holes 
is done according to a loading chart 
corresponding to the slice round d r i l l 
pattern; about 8 0 % of the feet of hole 
dri l led is loaded. T h e blasting is done 
electrically, using one victory cap in 
each dr i f t attached to primacord ar-
r:mged to each hole. I n long holes, 
the primacord is placed in the hole to 
a depth that not more than 30 feet of 
dynamite is beyond the primacord. 
T h i s is to insure the proper propaga­
tion of the dynamite. 

CContinued on page 24) 
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C O L O R A D O S C H O O L O F MINES, G O L D E N C O L O R A D O 

Engineers' D a y at the Colorado 
School of Mines has been, since its 
inception in 1927, an important event 
in the school year. It has provided 
an opportunity for undergraduates to 
meet practicing engineers; for engi­
neers to get an idea of what Mines 
has to offer and for potential Mines 
students f rom the high schools to get 
acquainted wi th Mines and its meth­
ods for training mineral engineers. 

T h e Sixteenth A n n u a l Engineers' 
Day held on A p r i l 21-22, 1950, was 
the result of months of preparation 
by a hardworking student committee, 
who arranged a program of addresses, 
technical sessions, contests, luncheons, 
and industrial exhibits measuring up 
to the same high standard of excel­
lence which has characterized E - D a y 
during the past sixteen years. 

Friday, Apr i l 21 
T h e E - D a y program began offi­

cially at 8:30 A . M . in the Steinhauer 
F ie ld House, when guests were regis­
tered and the Exhibi t Section was 
opened to the public. 

Exhibif Section 
A very popular part of the E - D a y 

celebration was the Exhibi t Section 
which occupied most of the floor space 
in tbe F ie ld House. Forty-six indus­
trial , research, and government or­
ganizations displayed examples of 
their products and distributed litera­
ture descriptive of their manufacture 
and uses. 

T h e small scale working models 
which were exhibited by some firms 
gave visitors a good idea of the per­
formance that might be expected f rom 
f u l l size equipment. 

A most interesting process model 
was that of an open hearth steel man­
ufacturing unit which was displayed 
by the Colorado Fue l and Iron Cor ­
poration. T h i s tiny model was a per­
fect replica of an actual unit in opera­
tion at C . F . and I.'s steel plant in 
Pueblo, and, through the use of clever 
l ighting and various moving parts, 
duplicated the original in everything 
but size insofar as the eye could see. 

Another interesting exhibit by 
Morse Brothers Machinery Company 
displayed a working model of a 
Morse T r u l i n e Classifier, actuated by 
an electric motor. T h e tiny parts of 
this model moved in perfect imitation 
of the original and gave a very clear 

idea of the principal of mechanical ore 
classification. 

T h e exhibit of diamond dr i l l ing 
tools by the Christensen Diamond 
Products Company attracted engi­
neers and hardrock "miners" who 
were given an opportunity to examine 
these new tools and discuss their use. 
Bj^standers were amused, however, at 
the evident disappointment of several 
lady visitors who had not been pre­
pared for the entirely ungemlike ap­
pearance of the industrial diamonds. 

T h e U . S. A r m y , Corps of E n g i ­
neers, had an interesting display of 
scale model bridges and some of the 
basic infantry weapons. O n view 
were models of a wooden trestle 
bridge and the famous Bailey bridge. 
Weapons shown were the calibre 30 
light machine gun, the Browning 
Automatic Rif le , and the "tank-bust­
ing" Bazooka. 

A t 9:30 A . M . directly across f rom 
the F ie ld House in an open lot, the 
George E . Fa i l ing Supply Company 
and the Lane-Wel ls Corporation co­
operated in an exhibition of oil d r i l l ­
ing techniques which drew a large 
crowd. Us ing a Fa i l ing 1500-SS 
Holemaster portable rotary d r i l l , a 
crew f rom the George E . Fa i l ing 
Company drilled a hole approxi­
mately thirty feet deep, meanwhile 
answering many questions about their 
impressive, truck-mounted r ig. Then , 
wi th the hole dri l led, Lane-Wel l s ex­
perts sunk a short piece of casing and 
gave a demonstration of gun perfora­
tion. T h i s demonstration was re­
peated at intervals during both days 
of the celebration. 

M a n y other exhibits equally as in­
teresting as those mentioned were 
shown in the F ie ld House. There 
were rock dr i l l ing tools, oil field, re­
fining and mi l l ing equipment, explo­
sives and detonating hook-ups, labo­
ratory ceramics and many more. 

T h e exhibitors (listed below) de­
serve a great deal of credit for the 
excellence of their displays and for 
their willingness to cooperate w i th 
Mines: 

Abrams Aerial Survey Corp.; Allen 
Bearings Co.; American LaFrance Foam-
ite Corp.; Baker Oil Tools; Black, Sivalis 
and Bryson, Inc.; Card iron Works; Car­
ter Oil Co.; Christensen Diamond Prod­
ucts Co.; Coloratio Builders' Supply Co.; 
Colorado Iron Works Co.; Coors Porce­
lain Co.; Denver Fire Clay Co.; E . I. 
duPont de Nemours & Co., Inc.; Eastman 

Oil Well Survey Co.; Gardner-Denver 
Co.; The Geoiograph Co.; George E . 
Failing Supply Co.; General Electric Co.; 
Independent Pneumatic Tool Co,; Inger-
soll-Rand Co.; International Cementers, 
Inc.; J. J, Monaghan, Inc.; Joy Mfg. Co.; 
Landes, Zachaiy & Peterson; Lane-Wells 
Co.; Lufkin Foundry and Machine Co.; 
Mine Safety Appliances Co.; Morse Bros. 
Machinery Co.; Oil Wei! Supply Co.; 
Peterson Co,; S. M . Jones Co.; Skilsaw, 
Inc.; The Colorado Fuel & Iron Corp.; 
The Mine & Smelter Supply Co.; The 
National Fuse & Powder Co.; The 
Stearns-Roger Mfg. Co.; The Texas Co.; 
Univ. of Denver, Bureau of Industrial 
Research; U. S. Array, Corps of Engi­
neers; U. S. Bureau.o£ Mines; U. S. Bu­
reau of Reclamation; U . S. Geological 
Survey; Vulcan Iron Works; Western 
Machinery Co.; Worthington Pump & 
Machinery Corp. 

Fire-Fighting Demonstration 
A t 8:30 A . M . the American L a 

France Foamite Corporation staged a 
spectacular fire-fighting demonstra­
tion which showed the effectiveness of 
modern fire-fighting equipment. In an 
open place between the F ie ld House 
and the Physics Bui ld ing , American 
LaFrance experts quickly extin­
guished small gas fires using various 
types of small portable equipment. 
Then gasoline was poured into a 
large, water-filled pit which had been 
dug for the demonstration. Firemen 
ignited the gas and then, using a 
water spray and pumping truck, ex­
tinguished the fire in about six min­
utes. Gasoline was then poured in a 
second time and ignited and the fire­
men attacked the forty foot flames 
with Foamite. T h e heavy, milky, 
l iquid smothered the fire in a matter 
of seconds and the spectators were 
properly impressed. 

Principal Address 

T h e speaker of the day was M r . 
Pau l V . Keyser, w e l l known petro­
leum engineer and head of Socony-
Vacuum Laboratories' lubricating de­
partment. M r . Keyser spoke at the 
General Assembly in the Golden 
Theatre at 10:30 A . M . to a capacity 
audience. 

T i t l e of his address was, " T h e 
Changing Status of the Engineer in 
Industry and O u r Democratic Soci­
ety." T h e main theme in M r . Key­
ser's speech was the idea that the en­
gineer must do more than that which 
is merely required of him. T h e 
speaker pointed out that there is in ­
creasing need for men wi th engineer­
ing training and the engineer's way 
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of thinking in municipal and govern­
mental affairs as we l l as in industrial 
management. 

" T h e engineer has not lived up to 
the challenge presented to h im," said 
M r . Keyser and he went on to point 
out the three prevalent faults which 
tend to prevent the engineer f rom 
assuming his proper importance in so­
ciety. Engineers, according to the 
speaker, are prone to become "com­
placent and professionally introspec­
tive" and to "put methods and means 
before ends." 

T h e speaker concluded wi th a 
seven-point program for the young 
engineer who wants to attain real 
prominence in his profession; " 1 . De ­
cide upon an objective in l i fe . 2. 
Force yourself to deal wi th people 
who are not your professional asso­
ciates. 3. Every day do something for­
eign to your normal routine. 4. Con­
tinue your education, never stop 
learning. 5. Participate In civic af­
fairs. 6. Learn how to express your­
self. 7. Practice self-appraisal." 

M r . Keyser's ease of manner, his 
excellent delivery, and the interest of 
his subject combined to make his ad­
dress highly enjoyable and informa­
tive. 

Presentation of Awards 
F o l l o w i n g the address by M r . K e y ­

ser, was the presentation of awards 
to outstanding Mines students. 

M r . M . L . Robertson, President 
of the Colorado Engineering Counci l , 
presented that organization's silver 
medal for the Outstanding Senior E n ­
gineer to Charles W . Irish. Cer t i f i ­
cates of M e r i t were given to the run­
ners-up for this honor, John R . W e y ­
ler, M a r t i n S. French and Hubert E . 
Berninghausen, 

Named as the Outstanding Sopho­
more by Sigma Gamma Epsi lon was 
L l o y d Best who received an award of 
twenty dollars. 

Leon E . Borgman was given a suit­
ably inscribed slide rule as the Out ­
standing Freshman by T a u Beta P i . 

T h e technical paper awards were 
sponsored by Kendrick-Bel lamy Co. , 
Fred M . M a n n i n g D r i l l i n g Co . , Inc., 
and proceeds f rom the E - D a y Pro­
gram Booklet. 

First prize of fifty dollars werit to 
John H . Bassarear for his paper on 
Taconites. Second prize winners were 
Robert D . Tur l ey , who wrote on the 
origin of geodes and Robert N . H e n ­
dry, whose paper described a system 
of gravity mucking. Hendry received 
thir ty dollars and T u r l e y was given 
a Brunton compass. T h e twenty dol­
lar third prize went to Stewart Chu­
ber, who wrote on aerial magnetom­
eter surveying. 

S. S. G . Luncheon 

A t noon on Friday, the Student 
Society of Geophysicists gave a lunch­
eon at the H o l l a n d House in Golden. 
Luncheon guests heard an excellent 
address by D r . Thomas C . Poulter, 
Associate Director of Research, Stan­
ford Research Institute. 

Assembly for High School Students 

A t 1:00 P . M . approximately 150 
high school students assembled in the 
M i n i n g Bu i ld ing where members of 
the Mines faculty briefed them on the 
degrees offered at Miiies and at other 
Colorado schools. Pr incipal address 
at this assembly was given by Profes­
sor Pau l Keat ing who spoke amus­
ingly and to the point on the subject, 
" W h a t Is Engineering?" 

T h e assembly concluded wi th the 
awarding of Mines scholarships to the 
three high-scoring high school stu­
dents in the examination which had 
been given earlier in the day. They 
are Lewis T . Reynolds, South H i g h ; 
Ronald K . June, East H i g h ; and 
Danie l W . Richardson, Jr . , Whea t 
Ridge H i g h . 

Technical Sessions 

Beginning at 2:00 P . M . and con­
tinuing throughout the rest of the 
afternoon an excellent program of 
technical sessions included addresses, 
motion pictures and discussion periods 
covering every major aspect of the 
minerals industry. 

Petroleum Exploration and 
Exploitation 

T h e first speaker in this section was 
M r . P . E . Fi tzgerald of D o w e l l , Inc., 
whose subject was, " T h e Use of Plas­
tics in D r i l l i n g and Production of 
M o d e r n D a y O i l Fields ." Fo l lowing 
M r . Fi tzgerald, D r . Theodore A . 
L i n k , a Canadian consulting geologist 
described, wi th the aid of slides, the 
"Theory of Transgressive and Re­
gressive Reef (Biotherm) Develop­
ment and O r i g i n of O i l . " 

Mining and Mineral Exploration 

" T h e M i n i n g Industry and the 
Geologist" was the subject chosen by 
D r . Rodgers Peale, consulting geolo­
gist and first speaker of this session. 
A f t e r giving a general picture of the 
mining industry as it is today, M r . 
Peale drew f rom his experience and 
offered some good advice to the young 
geologist. 

Fo l lowing M r . Peale, M r . O . W . 
Bi lharz , president of the Bi lha rz 
M i n i n g Co. , Inc., spoke on " M i n i n g 
in the Tr i -Sta te A r e a . " M r . B i lha rz 
told of some of the things that had 
happened to him during his long expe­
rience as a mining engineer. H e de­
scribed the difficulties he had encoun­
tered getting started in mining and 

pointed out some of the ways of over­
coming the ordinary difficulties which 
a mining engineer meets. T h i s down-
to-earth narrative made interesting 
listening and was thoroughly enjoj'ed 
by the audience. 

Coa l Mining Engineering 
T h e first speaker in this session was 

M r . G . R. Harr i s , president of the 
Hayden Coa l Co. , who discussed some 
"Pract ical Problems of Coa l M i n ­
ing ." 

A film shown through the courtesy 
of the Joy M f g . Co. , provided the 
second part of this session. Enti t led 
"Trackless Coa l M i n i n g , " the film 
showed various pieces of Joy auto­
matic coal mining equipment being 
applied under different mine condi­
tions. 

Metallurgical Engineering 
T h e first paper to be read in this 

session was by D r . D . Gordon Cra ig , 
M i l l Chief of the N e w Jersey Z i n c 
Plant . M r . Craig 's paper was entitled, 
"General Meta l lu rg ica l Problems as 
Encountered at the G i l m a n Plant . " 

Fo l lowing M r . Cra ig , M r . Thomas 
P . Fahey of the American Smelting 
and Refining Company spoke on 
" T h e Smelting of Concentrates," 

Petroleum Refining Engineering 
" F l u i d Catalytic Cracking and 

General Processes" was the title of 
the first paper in this session. It was 
prepared and read by M r . W y a t t L . 
W a l k e r of the Continental O i l C o . 

Second speaker was M r . J . H . 
Dea, Chief Lubricat ion Engineer, 
T h e Texas Co. , who described " T h e 
Manufac tu r ing of Greases and T h e i r 
Uses." 

Geophysical Engineering 
A paper entitled, "Geophysics and 

Geophysical Explorat ion for Petro­
leum" began this session. It was pre­
pared and read by D r . M . M . Slot-
nick of the Humble O i l and Refining 
C o . 

Second speaker was M r . H . Wayne 
H o y l m a n of the Fa i rch i ld A e r i a l Sur­
vey C o . M r . Hoylman presented a 
very interesting paper entitled " T h e 
Airborne Magnetometer and Aer i a l 
Prospecting." 

Aer ia l Surveying 
M r . Talber t Abrams, President, 

Abrams Aer i a l Survey Corp . was the 
speaker at this session. M r . Abrams, 
one of the pioneers in the field of 
aerial surveying, described the devel­
opment of the techniques and some of 
the work being done in the field. 

Listeners were particularly inter­
ested in the speaker's views on w o r l d 
economics backed up by his travels In 
sixty-four countries since the war. 

(Continued on page 24) 
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By 

D. V . C A R T E R * 

(Continued from April, 1950) 

Important matters which greatly 
affect morale and the effectiveness of 
an organization and its subdivisions-
interdepartmental relationships are: 

(1) Managerial leadership 
(2) Managerial fairness 
(3) Employee fairness. 

Manager ia l Leadership 

is the crucial element in any organ­
ization or subdivision of any organi­
zation,—for example: a department. 
In the beginning management was re­
sponsible for the founding of an enter­
prise. Its fortunes thereafter were di­
rectly related to the sk i l l and ability 
of its leaders. Management, in order 
to cope wi th the many problems, not 
only to maintain and continue its exist­
ence in business, had to avail itself of 
every legitimate means and of every 
opportunity to expand its activity to 
promote its growth. G r o w t h and ex­
pansion of an individual's business, a 
partnership, or a corporation or 
company, is not a happen-so. It is 
true that fortunate "breaks" or op­
portunities present themselves, some­
times, when least expected. Likewise 
over a period of time we a l l know un­
desirable events, conditions and cir­
cumstances tend to balance out the 
fortuitous opportunities, which means 
that over a period of time these cyclic 
effects trend toward an algebraic zero. 
Therefore we can assign the reason 
for the existence, and perhaps in most 
cases the growth, of a commercial en­
terprise to be due to sheer ability in 
the broadest sense. Sheer ability as 
used herein constitutes a l l the attri­
butes necessary to the internal good 
health of a business plus good relation­
ship wi th a l l it has dealings wi th and 
the performance of a public service. It 
is a fundamental premise that execu­
tives, management and department 
heads possess self-starting ability. 

A s time goes on new talent must be 
supplied for continued business health. 
Personnel depreciation is as real as 
the depreciation of physical facilities 
or the depletion of an oi l and gas res-

* Chief Petroleum Engineer, MaEnoiia Petrolciini 
Company. 

Presented before tlic joint meetiny of Texas Sec­
tion, A , L M . M . E . at Coilege Station, Texas, De­
cember, 1947, and published by permission. 

ervoir. It could be said then that man­
agerial leadership must perpetuate it­
self if the business in question is to 
continue its existence. Manager ia l 
leadership can very we l l be compared 
to the mainspring of a watcii-—it must 
be elastic but it must not snap. 

Managerial Fairness 

may be defined as the commercial 
application of the "Golden R u l e " ap­
plied wi th business acumen. M a n a ­
gerial fairness not only includes the 
creation of policy wi th in and without 
the company and its public relation­
ship, but what we are here concerned 
with—the fair treatment of its em­
ployees. T o achieve a high degree of 
managerial fairness is no mean accom­
plishment. O n it depends, to a great 
extent, the morale of its employees. In 
the broadest sense, it is the cornerstone 
of satisfactory employer-employee re­
lationship. 

Employee fairness is an equal re­
sponsibility to managerial fairness. 
Here again employee fairness may be 
defined as the "Golden R u l e " applied 
wi th business acumen and common 
sense. T h e thoughtful and considerate 
tecimical employee does realize that 
the proper employment of manage­
ment, technical sk i l l and capital wi th 
the aid of others is necessary if they are 
to gain a satisfactory livelihood and 
the public to be benefited. Under our 
free enterprise system promotion is 
dear to the hearts of a l l participants 
of their organizations. Aga in it can be 
said that promotion throughout an or­
ganization is our free enterprise way 
of replacing personnel depreciation 
and for staying abreast of expansion 
needs. 

O f late J'ears all of us have been 
aware of the attention focused on the 
matter of fair compensation. It affects 
a l l f rom the top "boss" to the latest 
and most inexperienced employee. Its 
solution is always the application of 
the "Golden Ru le . " A l l concerned 
should apply the "Golden R u l e " in 
their thinking and consideration of 
this pertinent matter. W e must al-
waj's keep in mind that only so much 
is available for maintaining the con­
tinuance of the establishment in busi­
ness, for capital rent—dividends and 
adequate compensation for the efforts 
of a l l the employees, management in ­
cluded. T h e same holds true for the 

man in business for himself. Manage­
ment, like a l l employees, has a real 
boss—the stockholders. Management 
has to realistically "make good" just 
as emploj^ees do. Managements are 
competitive as are employees. T h u s 
we see that in reality there is no dif­
ference in principle between the obli­
gations of management and employees 
—they must both make good if they 
are all to continue in business. 

T h e writer has long held to the 
opinion that the employer and the 
prospective engineer employee should 
consider and examine each other on a 
fiftj'-fifty basis. Managements of pro­
gressive organizations realize that em­
ployment of engineers is strictly a mu­
tual affair. T h e prospective technical 
employee considers the company's rep­
utation for fairness in dealing wi th 
promotion, his opinion of its manage­
ment, particularly as it affects its abil­
ity to stay in business and provide pro­
motional opportunities. T b e matter of 
compensation and salaries is impor­
tant but not paramount. T h e engineer 
and prospective engineer-employee are 
looking very hard at managerial policy 
concerning supervisory and work rela­
tionship as we l l as adequate dual re­
muneration as discussed before. 

In the beginning man was in busi­
ness for himself, consequently he was 
an independent thinker f rom necessity 
for his existence. T h e n it is only na­
tural that as mass effort has grown 
into what we now know as the corpo­
rate form of business organization, dif­
ferences should arise. T h i s brings us 
to the point emphasized earlier in this 
paper that a very important part of 
the technical engineer's compensation 
comes in the form of accomplishment 
—as it does wi th anyone who takes 
pride in his ski l l of accomplishment. 

In order to provide a satisfactory 
plan for both employer and engineer, 
the minimum of supervisory control 
and the maximum of freedom in car­
rying on his work is desirable. It is 
desirable because man inherently is 
freedom loving. Under these condi­
tions the able survive and the ineff i ­
cient and those lacking initiative w i l l 
prove to be onl j ' mediocre or perhaps 
fa i l . Adequate instruction, advice and 
support are requisites to the smooth 
operation of any w e l l managed petro­
ieum engineering department. H o w -

(Continued on page 30) 
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By J . H A R L A N J O H N S O N . '23 
Professor of Geo logy and Curator of 

the Geolog ica l Museum Colorado 
School of Mines 

Period M a y f o November 1949 
Interest in the museum is continu­

ing steadily. T h e number of visitors 
is increasing, while students are using 
it more and more. 

In the early spring, the museum 
was able to purchase several tal l exhi­
bition cases. T h i s enabled some ad­
ditional exhibits to be put on display. 

New Exhibits 
D u r i n g the period a number of new 

exhibits were prepared and placed on 
display. These Include: 
1. A selected series of specimens from the 

Maguire Ore Collection, purchased for 
the museum through the assistance of 
H, J. Van der Veer, '30. 

2. A suite of minerals, ores, and rocks 
from the Braden Copper Company's 
Teniente Mine, at Sewell, Rancagua, 
Chile, 

3. A suite of specimens illustrating struc­
tural features of the Hartz Mountain 
ore deposits of Germany, 

4. The Randall Mineral Collection, one 

V'-

Figure I—Synthetic Mica from the Colorado School of Mines Research Laboratory, 

during this period. T h e y are listed 
below. W e are glad of this opportun­
ity to publicly acknowledge these 
gifts and to thank the donors. Such 
gifts are of great assistance as the 
museum depends largely on them for 
the growth and improvement of its 
collections. 

of the historical private mineral col­
lections of Colorado, now loaned to 
the Museum. 

5. Additions to the series of exhibits of 
the minerals of the important metals. 
These exhibits contain examples of al! 
(he common minerals of the metal and 
some of the rarer ones. There are 
several specimens of the more common 
or important minera! to show different 
colors, form, etc. The latest additions 
to this series are those for gold, silver 
and aluminum. 

T h e curator spent the summer of 
1949 in Japan, Okinawa, Saipan, 
T inean and Guam, H e visited a num­
ber of Universities and several mu­
seums in Japan, 
Gif ts Received May to 
November, 1949 

A number of gifts were received 

• Figure 2—Cretaceous Ammonite from Peru, Gift from Isaac Tafur, ex-'49, 
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May 1949 
/Vm. F. Dukes 'SO—Chrysocolla from 

North Table Mountain.Golden, Colorado. 
Firffile Easternvood '49—Gypsum from 

Carlsbad, New Mexico, 
W. IV. Scott '49—Caicite from Carls­

bad, New Mexico. 
International Minerals ajid Chemical 

Corporation—a. suite of materials from 
their Carlsbad Plant. 

Andrew IVolikowski 'SO—Fossil leaves 
from near Coa! City, Illinois. 

June 1949 
E. H. Stevens, ex. Faculty—Tetrahe-

drite from Sonora, Mexico, 
Dr. L. IV. LeRoy '33—Collection of type 

specimens illustrating his a r t i c l e on 
"Voidal concretions in western Vene­
zuela." 

Edward IV. Cowperthwaite '13—Native 
gold from Smuggler Union Mine, Te!-
luride, Colorado, and native copper and 
silver from Michigan, 

July to September 1949 
G. E. Woodward '33—^Cinnabar from 

Nevada. 
C. W. Campbell '47—A suite of mu­

seum specimens from the Charcas Dis­
trict, Mexico, 

S. Power Warren '13—Fossil shark 
teeth from Florida. 

R. C. Holmer '38 — Schroeckingrite, 
Wamsutter, Wyoming, 

C. N. Bell II of Golden, Colorado-
Native gold in quartz from the King 
Lease, Inc., Camp Bird Mine, {W-254 
Stope W.-2 level) Ouray, Colorado, 

George His '52—Caicite crystals—Page 
County, Virginia. 

Wm. F. Dukes 'SO—Caicite and selenite 
from El Paso County, Colorado. 

October 1949 
Myron Kiess '25-—Schroeckingerite from 

Wamsutter, Sweetwater Company, Wyo­
ming. 

Don Kochersperyer '43 —• Placer tin 
from Chorolque, Boliva. 
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/ . fV. Hill '49—Asphalt etc. from Kan­
sas Oil Pools. 

Keftnet/i B. Larson '51—Collection of 
vanadium minerals from Peru. 

R. C. Holmer '38—-Windkanter and fos­
sil wood from 40 miles north of Wam­
sutter, Wyoming. 

F. L. Michaels '25—Slab of Ordivician 
fossils from Covington, Kentucky. 

mjm OF imnifiG 
oucK Toujn Bflsin 

(Continued from page 19) 
T h e dr i l l ing and blasting of a com­

plete slice round produces about 300 
tons of ore per man shift. I n the 
primary breaiting, about 0.18 pounds 
of dynamite is used per ton of ore 
broken. T h e secondary breaking, in 
the slusher drifts, consumes about 0.35 
pounds of dynamite per ton of ore 
trammed. 

In the futuT'e it is planned to de­
velop the stopes for diamond d r i l l 
blast bole stoping along the lines of 
the typical pattern shown in Figure 
6. T h e mining of a stope wi th a long­
itudinal length of 180 feet between 
pillars and with widths up to 300 feet 
is possible, because of the fa i r ly strong 
foot and hanging walls and the de­
velopment of the controlled undercut. 

T h e history of the 100 years of 
mining in the Duck town Basin has 
shown the ultimate faith of mine 
owners and managers in the wealth 
of the ores of the Basin, even during 
lean years. T h e i r goal has always 
been to improve working conditions 
in the mines and plants, and efficiency 
of operations. T h i s is true today, wi th 
the completion of the new circular 
Boyd manway shaft this past year. 
T h i s year, the sinking of the vertical 
circular Central Ore Hois t ing Shaft 
has been started. Through this shaft, 
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Paul A. Head '51—A polished slab of 
siliciiied wood surrounded by algae from 
Eden Valley, M^yoming, 

Frank Weishaupl '49—^Blue Halite 
from Carlsbad, New Mexico, 

Dr. Warren O. Thompson—University 
of Coiorado—Eocene algal limestone from 
near Springville, Utah. 

in years to come, a l l of the ores mined 
in the Basin w i l l be hoisted. 
Acknowledgments 
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Barb Dance 
Friday's activities came to a close 

wi th a dance sponsored by the Barb 
Organizat ion which was held at 9:00 
P . M . in Guggenheim H a l l . It was a 
f i t t ing close to a very enjoyable day. 
Saturday, Apr i l 22 

T h e E - D a y program for Saturday 
began at 9:00 A . M . wi th the reopen­
ing of the Exhibi t Section in the F ie ld 
House. T h e day was warm and fair , 
as had been the previous day, and a 
large crowd was gathered to watch 
the D r i l l i n g and M u c k i n g contests 
which began at 9:30 A . M . 

E. M. Paris '40—-Vanadium minerals 
from S. W. Colorado. 

More/an J. Davis of the Humble Oil 
and Refining Company, Houston, Texas— 
A group of museum specimen of crystal­
lized gj'psum witb sand inclusions from 
Kenedy Company, Texas. 

/ . Harlan Johnson '23-—Shells from the 
Marianas Islands. 

November 1949 
Dr. E. H. Stevens of Rapid City, South 

Dakota—Pierre fossils from South Da­
kota. 

Edward M. W arren 'SO — Nahcolite 
from the Bureau of Mines Oil Shale plant 
west of Rifle, Colorado. 

W. P. Hewitt of Santa Eulalia, Mexico 
—Ore specimens from Chihuahua. 

Radlenath Segal graduate student at 
C.S.M.—a fossil tree trunk from the 
Somerset Mine of the Calumet Fuel Com­
pany, through the courtesy of the mine 
superintendent, M r . S, C. Harvey. 

Museum Needs 

Minera ls f rom Mexico , Central 
America, I d a h o , Arkansas and 
Georgia are very poorly represented in 
our collection, as are minerals of anti­
mony and cadmium. 

Fossils of Cambrian, Silurian, M i s -
sissippian, Permian, Triassic, Jurassic 
and Eocene are badly needed, both for 
our study collections and for exhibits. 

Fossil trilobites, sponges, grapto-
lites, and stronatopora of any age f rom 
any locality. 

Drilling Contest 

Eight two-man teams sponsored by 
student organizations competed in the 
d r i l l ing contest which was sponsored 
by Theta T a u , U s i n g equipment 
loaned by the Wor th ington Pump 
and Machinery Corp. , the students 
made the rock dust fly and honey­
combed a heavy boulder wi th holes. 
A team composed of Richard Preston 
and Robert Shipley, representing 
Sigma P i Epsilon, carried off d r i l l ing 
honors and a ten dollar prize. 

Mucking Contest 

Seven husky students competed in 
the mucking contest sponsored by the 
Mines Chapter of A . I . M . E . T h e ob­
ject was to load a 20 cubic foot ore 
car, push it down a length of track, 
and back to the starting point and 
dump i t — a l l at break-neck speed. It 
was a nip and tuck battle but Bob 
Shipley once again showed his prow­
ess by winning the ten dollar prize 
wi th a time of four minutes and 
twentj'-three seconds — and that was 
going some! 

Drawings for door prizes ended 
the activities for the day and there 
were many prizes ranging f rom hair 
cuts to shrimp dinners—-all donated 
by the Golden merchants. 

A t 4:30 P . M . the doors of the 
F ie ld House closed and the Sixteenth 

(Continued on page 39) 
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• Photograph shows the extreme ductiiity of the spheroidal graphite 
cast iron. Shown is a bar of ductile iron cut from the wall of an eight 
inch diameter ductile cast iron pipe. It has been twisted cold through 

1260 degrees. 

By W I L L I A M H . S P A l 
Pittsburgh Technical I 

Development & Researcl 
The International Nickel 

Although gray iron is a complicated 
alloy, it may be considered simply as 
being made up of graphite flakes in a 
ferrous background, and it is com­
monly referred to as graphite flakes 
dispersed throughout a "steel" matrix. 
T h a t the latent properties of this 
matrix are altered extensively by the 
graphite present is evident in a com­
parison of the properties of gray cast 
iron and cast steel. T h e properties of 
the gray iron are dependent on the 
structure, not only of the matrix, but 
also of the graphite; and for a given 
matrix structure, the properties of the 
iron may vary rather widely wi th the 
amount, distribution, size, and shape 
of the graphite. 

Graphi te Structure—Flake Graphi te 
W h i l e graphite is generally consid­

ered to enhance certain properties, in­
cluding machinability, damping capac­
ity, thermal shock resistance, and wear 
resistance, it has always been consid­
ered to effect a great depreciation of 
the ductility, toughness, and strength 
potential of the matrix. T h i s is due 
primari ly to the shape of the graphite, 
which crystallizes in the form of flat 
plates distorted by the matrix forming 
simultaneously. Such shape not only 
constitutes a severe notch effect on the 
matrix wherever It occurs, but f rom 
the strength standpoint, is equivalent 
to a crack. Thus a potential tensile 
strength of a pearlitic matrix of per­
haps 125,000 psi may be discounted 
by as much as 7 5 % by the presence of 
graphite flakes to a level in the vicinity 
of 30,000 psi depending, of course, on 
the size and distribution of the flakes 
and the amount of graphite present. 
T h e discount of the potential tough­
ness and ductility of the matrix is far 
greater; when values for elongation 
can be found for gray iron, they' are 
seldom seen to exceed a scarcelj'^ de­
tectable 0.50%, and control of the 
flake structure has li t t le effect towards 
reducing this tremendous discount. 

Graphite flake structure similarly 
affects the elasticity and stiffness of 
the matrix, which would f o l l o w , 
Hooke's l aw of proportionality of 

* Talk before the Baltimore and York Chapters 
of the American Society for Metals, Waynesboro, 
Pa., October 12, 1949, 

Stress to strain at a value of 30 mil l ion 
psi were it not for the graphite flakes. 
They not only discount the potential 
value of the matrix to about 20 m i l ­
lion for a small amount of graphite 
( low carbon iron) randomly distrib­
uted and to as low as about 10 mil l ion 
psi for a large amount of graphite 
(high carbon i ron) , but they also 
cause the apparent modulus to de­
crease steadily wi th increasing strain. 
Because of this effect on the stress-
strain relationship, there Is no appar­
ent yield strength measurable in flake 
graphite Iron. 

T h e amount of flake graphite pres­
ent has a pronounced effect on the dis­
count of the matrix potential. T h i s is 
expressed in practice by the use of 
larger amounts of steel In the furnace 
charge in an attempt to reduce the 
total carbon in the iron. However, 
there is a l imit f rom the process stand­
point to this means of attempting to 
approach the level of properties latent 
in the matrix. 

T h e distribution of the graphite 

flakes throughout the matrix has con­
siderable effect on the discount of the 
matrix potential. Dendri t ic graphite 
forms a continuous network and thus 
a direct line of weakness across a sec­
tion along which fracture can pro­
ceed easily, scarcely hindered by the 
high strength matrix. T h e distribu­
tion is influenced by several factors, 
but it can be most practically and 
simply controlled by inoculation to 
provide a random distribution of the 
flakes. T h i s means of control becomes 
Increasingly effective as the amount of 
graphite present is reduced, but its 
influence In reducing the effect of the 
graphite flakes on the matrix reaches 
a l imi t at random distribution. 

T h e size of the graphite flakes also 
affects the discount of the matrix po­
tential ; and although this is control­
lable to some extent by the amount of 
graphite present, it is more closely as­
sociated with cooling rates, which in 

castings is usually fixed by section size. 
T h e lower order of properties towards 
the center of heavy sections of gray 
iron, associated wi th the larger flakes 
at the slower cooling rates, is we l l 
known. T h e extent of this effect is 
complicated by the influence of mass 
on the matrix itself. 

T h e shape of the graphite in gray 
Iron, as mentioned earlier, is primarily 
responsible for the depreciation of the 
potential properties in the matrix. 
T h i s basal plane shape is one for 
which the ratio of surface area to 
unit volume Is very large and thus ex­
ceedingly detrimental to the continu­
ity and therefore the mechanical prop­
erties of the matrix. Consequently, 
control of the shape of the graphite to 
one of a lower ratio of surface area to 
unit volume would seem e^^ective and 
desirable to more nearly approach the 
potential of the matrix. Heretofore 
this is about the only factor influenc­
ing the properties of gray iron over 
which no predictable nor effective con­
trol has been possible. 

Spheroidal Graphi te 

However, at the annual meeting of 
the American Foundrymen's Society 
in Philadelphia on M a y 7, 1948, H . 
M o r r o g h of the Bri t ish Cast Iron Re­
search Association revealed in his 
paper entitled "Product ion of N o d u ­
lar Structure in Cast I ron" that cast 
iron wi th the graphite in the spheruli-
tic form could be obtained under l i m ­
ited conditions by treatment wi th 
cerium. In the discussion of this paper 
by T , H . Wickenden of T h e Interna­
tional N i c k e l Company, Inc., it was 
announced that a new cast engineer­
ing material^ possessing high strength, 
high elastic modulus, and a substantial 
amount of ductility had been devel­
oped and that the process for making 
this new material is based on the intro­
duction into the Iron of a small but 

^Patented by The Internatiimai Nickel Company, 
Inc., U.S. Patents Nos. 2,485.760 and 2,4KS,761. 
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•vA—As meifed'and cast, without processing. 'T B—As melted, processed and cast. 

00 X 

250 X 
Figure i—Transformation of gray iron to ductile cast iron, showing the change of graphite from flake to spheroid. 

effective amount of magnesium or 
magnesium containing alloj'^, an effec­
tive addition of whicli produces a con­
version of graphite to a spheroidal 
form in the init ial as-cast condition re­
sulting in an increase in strength to a 
value several times that of the base 
iron. T h i s was a result of a number 
of years of basic studies on cast iron 
in the laboratory of T h e International 
Nic i i e l Company, Inc., out of which 
came the discovery of means whereby 
deep-seated changes can be caused in 
the formation of graphite in cast iron, 
one of which is its formation whol ly in 
the form of spheroids free f rom the 
flake form so famil iar in gray iron. A n 
example of this conversion of the 
graphite f rom the flake to the spheroi­
dal form is shown in Figure 1 for a 
heat of high carbon cupola iron, the 
base chemistry of which is 3.6% car­
bon and 2.4% silicon. Figure 1 A 
shows the unetched and etched micro-
structure of the iron as melted down 
wi th the famil iar graphite flakes and 
pearlitic matrix. Figure 1 B is the 
same iron after processing to trans­
form the graphite to the spheroidal 
form. These micrographs reveal the 
as-cast structure without any heat 
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treatment, showing the graphite as dis­
persed spheroids, each p a r t i a l l y 
sheathed in ferrite in a pearlitic mat­
rix. T h e mechanical properties corre­
sponding to t h e s e structures are 
shown in Table I. 

T h i s graphite is definitely not "nod­
ular" as the word is known and used 
to refer to the form of temper carbon 
obtained on annealing white iron in 
the production of malleable. Such 
temper carbon, resulting f rom the dif­
fusion and agglomeration of amorphus 
carbon fo l lowing the breakdown of 
iron carbide, is distinctly nodular in 
appearance as contrasted wi th the 
crystalline graphite spheroids of spher­
oidal carbon cast iron. 

Thus wi th a means of controlling 
the shape of the graphite to the form 
of spheroids, the minimum surface 
area for a given volume is attained, so 
that the amount and size effects of the 
graphite, so potent in gray iron, are 
minimized; and the sharp notches of 
flake graphite are eliminated. Instead 
of a continuous or semicontinuous net­
work of graphite, there occurs a com­
plete continuity of the matrix wi th no 
easy paths for fracture to fo l low. Con­

sequently spheroidal graphite Duct i le 
Iron shows a white steely fracture in 
contrast to the black fracture of nodu­
lar graphite black heart malleable, and 
in contrast to the dul l , dark fracture 
of flake graphite gray iron. 

A s a result of converting the shape 
of the graphite f rom flake to spheroi­
dal, the potential properties of the 
matrix are much more nearly ap­
proached. A s an actual example of the 
effect on the discount of the matr ix 
potential by control of the shape of 
the graphite f rom the flake to the sphe­
roidal form, during the development 
work several years ago in translating 
the production of Duct i le I ron f r o m 
the laboratory stage to the commercial 
level in a production foundry which 
was producing a 3 .3% carbon, 2 .4% 
silicon, soft cupola iron of about 25,-
000 psi tensile strength in light sec­
tions, adequate for the washing ma­
chine parts being made, some of this 
iron was taken off and processed, wi th ­
out interfering in any way with nor­
mal operations, to produce a spheroi­
dal graphite Duct i le I ron which had 
75,000 psi tensile strength in 3 " sec­
tions wi th an elongation of 12%. 
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Table I 

Growth Test Dota Obtained at I600°F. 

Growth, Depth , 
CompOBition, Pel Pel of Oxide 

Increaeo Peno- • 
Typa ot Graphite in tratlon. 

Material Form C Si NI Cr Lenoth In. 

Gray Ifon Flake 3.5 2.5 12.1 0.50 

Chromium 
Iron Ftidte 3.0 1.9 0.8 1.3 2.8 0,093 

DiKlHo 
Cast Iron Spherolda) 3.D 2.4 1.8 2.1 0.S» 

Table II 

Range of Propertiet ObfainabU from Ductila Cast 
Iron, As Influenced by Phosphorus and Manganese' 

Contents. Tests Conducted on 0.505 Tensile Bars. 

Base iron 
Com(»sjUon 

VIeld 
StrengU) 
(0.2 pel 
ô set), 
1000 Pel 

Tenwta 
Strength, 
1000 Pal 

EJ<mg.,> 
Pet Bhn 

3.2-3.8 C, 1.8 Z.5 St, 0.3 
max Mn, OJKmax P 50-60 77-98 6.8-10.0 225-240 

Same aaaboveexcepthlghor 
7S-80 85-90 O.S min 260-300 

3.2-3.6 C, 1.8-2.6 Si, 3.6 
Nl,0.10Mn,0.04max P.. 9t 120 2.6 310 

•r Figure 3-A—Comparison of stress-strain curves of plain gray 
iron (3.45% 0, 2.10% Si) and ductile cast Iron 3.7% C, 1.8% Si), 

> Measured on 2-ln. gage aeclion, &.5G9 In. diam. 

Table 111 

T h e effect of the amount of gra­
phite, when in the spheroidal form, is 
rather inconsequential, the mechanical 
properties of Duct i le I ron being rela­
tively insensitive to variation in car­
bon over the range 2 .5% to 4 .0% and 
showing excellent values in the me­
dium and high carbon range, as can 
be seen in Figure 2. T h i s lack of sen­
sitivity to the amount of graphite pres­
ent provides an important advantage 
f rom the process viewpoint in that 
fluidity, castability, and solidification 
characteristics are a l l excellent at the 
higher carbon ranges, near the eutectic. 
Machinabi l i ty in this carbon range is 
also excellent. 

A s might be expected f rom the ef­
fect on the tensile properties, a sim-
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ilar effect on elasticity and stiffness is 
found. Spheroidal graphite has so 
lit t le effect on the modulus of the ma­
t r ix that there is a straight-line_ rela­
tionship between stress and strain up 
to high levels of stress, thus enabling 
the measurement of yield strength in 
Duct i le Iron, as shown in Figure 3. 
T h e amount of spheroidal graphite has 
li t t le influence, discounting the matrix 
modulus of 30 mi l l ion psi f rom about 
10% {26,500,000 psi) at a carbon 
level of 2 .5% to about 2 0 % (24,600, 
000 psi) at a carbon level of 3,6%, 

Al though mass influences the prop­
erties of the matrix, which are depend­
ent on structure, grain size, etc., as it 
does in steel, it also influences the 

950 

graphite structure in gray iron by in­
creasing the flake size in larger sec­
tions and lit t le control can be exer­
cised over this. Spheroidal graphite, 
however, is influenced very li t t le by 
mass, and consequently the mass ef­
fect in Ducti le Iron is almost entirely 
its influence on the matrix. Figure 4 
shows the influence of section thick­
ness on the mechanical properties of 
Duct i le Iron. 

T h e effect of spheroidal graphite on 
certain other properties of the matrix 
are as might be expected, in view of 
the effect on the mechanical proper­
ties. Fo r example, the low damping 
capacity of the matrix is only moder­
ately increased by the spheroidal 
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graphite in contrast to the greater 
•damping effect of flalce graphite. T h i s 
provides, incidentally, an easy means 
'of distinguishing between the two 
types of graphite, as the spheroidal 
graphite iron rings when struck. 

Because of the continuity of the 
matr ix wi th spheroidal graphite, Duc ­
t i le Iron affords no easy paths for 
penetration of internal oxidation 
which is generally considered to be 
the cause of the growth of flake 
graphite gray iron subjected to service 
at elevated temperatures. T h e results 
of growth tests in which 1" diameter 
bars, 3 " long were given 100 cycles 
of alternately heating at 1600° F . for 
XYz hours and air cooling for 1 hour 
are shown in Table I I . T h e sphe­
roidal graphite Duct i le Iron surpassed 
even a nickel chrome heat resisting 
type of flake graphite iron, both wi th 
nrespect to growth and depth of oxide 
penetration. 

T h e shape of the graphite, i.e., 
flake or spheroidal, probably has less 
effect on machinability than does the 
structure and thus the properties of 
the matrix. O n the basis of equivalent 
hardness levels. Duct i le Iron is as free 
machining as graj ' iron, but on the 
basis of equivalent tensile or trans-
averse strength, it far surpasses the 
machinability of gray iron. T h e ma­
chined surface of Duct i le Iron tends 
to be smoother and exhibits less tear­
ing than does that of gray iron. 

W e a r is another factor somewhat 
diff icul t to evaluate and is governed 
perhaps considerably more by factors 
such as matrix structure than by the 
shape of the graphite. Comparative 
wear tests so far indicate that the me­
chanical wear resistance of iron con­
taining spheroidal graphite is at least 
as good as that of an iron of the same 
chemistry containing flake graphite. 

T h e shape of the graphite also 
seems to have lit t le effect on weld-
ability. Duct i le I ron is readily arc 
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• Figure 4-A—Relationship between elongation, tensile 
strength and hardness in completely fed sections of one inch 
of as-cast ductile iron with proper chemical composition. 

welded in the same manner as gray 
iron using the newer types of rods for 
machinable welds such as N i - R o d or 
similar types. In using such rods, the 
graphite spheroids do not revert to 
flake graphite, but instead, merely 
float off into the molten zone. 

Production 
In the announcement of the com­

mercial development of this material, 
it was pointed out that successful pro­
duction of spheroidal graphite is not 
qualified by limitations on carbon, si l i ­
con, sulphur, or phosphorus levels. 

Duct i le I ron is easily produced wi th 
practically any base iron in any wel l -
controlled foundry in a l l types of 
melting equipment without concern 
for special raw materials or special 
equipment. 

Contrary to many reports of ini t ial 
investigations of this material, which 
started as a result of its announce­
ment, production of Duct i le Iron is 
completely without hazard, consist­
ently reproducable, economical, and 
f u l l y commercial. Evidence to this 
effect seems adequate in that it is pro­
duced in 41 commercial foundries, 
one single order has involved 250 tons 
of castings, and production has hit 50 
tons in one day in one foundry. In the 
shop of a producer of heavy equip­
ment, 50,000 lbs. has been poured in 
one mold. In another foundry as 

many as 1,200 castings have been 
made off of one pattern. These, inci-
dentallj ', were 19-pound axle hous­
ings on four separate orders. Some 
15,000 castings for similar applica­
tion, p low shares, have been made of 
varying pattern designs. 

T h e production and application of 
this material is continually acceler­
ating, and such statistics are quickly 
outdated, so it is w e l l to qualify these 
figures as of September, 1949. 

It is considered that gating and 
risering should fo l low the practice 
used for low carbon, high strength 
gray iron, although a considerable 
variety of castings of complicated 
shape have been made successfully 
wi th gates and risers designed for 
malleable iron, gray iron, and steel. 
T h e casting qualities of the material 
are excellent w i th about the same 
fluidity as gray iron of sirnilar base 
composition. I t has a tendency toward 
piping, and if improperly fed, may 
collapse inwardly rather than form 
internal shrinks, which provides 
rather simple inspection. 

Mafrix Struciure 
Besides the effect of graphite on the 

matrix, the properties of the matrix 
itself can be altered in a manner simi­
lar to that for steel to affect the net 
properties of the iron. A s is we l l 
known, this is manifest largely in the 
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cooling rate, which is a function of 
section size unless heat treatment is 
applied. M a t r i x structures ranging 
f rom low strength mixtures of ferrite 
and pearlite to the higher strength 
pearlite and st i l l higher strength acic-
ular structures are obtained by in­
creasingly faster cooling rates. In nor­
mal foundry practice, cooling rates 
are generally governed by section size. 
However, the balance between carbon 
and silicon contents and nominal bal­
anced alloy additions can serve and 
are utilized to obtain these structures 
when the cooling rate is necessarily 
fixed, i.e., to obtain the higher 
strength structures associated wi th 
faster cooling rates, in larger sections 
which cool more slowly. W i t h further 
alloy additions, and wi th sufficient 
nickel, the austenitic structure, fami l ­
iar in the Ni-Resist types of cast 
irons, may be retained. 

These same matrix structures can, 
of course, be produced in Ducti le 
Iron, but in the absence of the harm­
f u l effects of flake graphite, the prop­
erties of these matrix structures them­
selves are considerably more nearly 
approached. W i t h the elimination of 
the variables in the effect of graphite 
on the matrix, a relative relationship 
is found between hardness, tensile 
strength, and elongation, approaching 
those relationships found in the mat­
rix itself. Consequentlj', hardness can 
be used as an index of the properties 
of properly made Duct i le Iron. Fo r 
example, in the case of steel, to which 
the matrix might he considered equiv­
alent, tensile strength bears a fa i r ly 
constant ratio to Br ine l l Hardness 
Number, generally taken wi th in scat­
ter band limits as being 500. In prop­
erly made Duct i le I ron this ratio is 
also a constant wi th in a noirraal scat­
ter band expectancy. Al though this 
has been determined f rom the results 
of a great number of commercial 
heats to be approximately 4 1 0 ± 3 5 , 
the exact extent of the scatter band is 
st i l l not statistically limited, but it is 
likely that it w i l l be found to be con­
siderably less than ± 3 5 . 

Thus these properties may be de­
fined and correlated wi th the various 
familiar ferrous structures which may 
be obtained cither by suitable heat 
treatment (cooling rates) or by suit­
able alloying, neither of which affects 
the shape of the spheroidal graphite, 
and may be plotted conventionally 
along the smooth curves, or rather 
bands, in the manner of famil iar prop­
erty charts. It is emphasized that the 
values mentioned for the various 
structures are all within bands of rea­
sonable scatter. 

Fo r example, a pearlitic matrix in 
Ducti le Iron may be obtained as-cast, 
having high tensile strength in the v i -
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cinity of 100,000 psi w i th elongation 
around 2 J ^ % at a hardness level of 
perhaps 235 B H N , (See Fuj. 4A.) 

F r o m this structure we can depart 
in either direction along these curves, 
depending on heat treatment (cooling 
rates) or alloying, to dil¥erent struc­
tures with different properties. W e 
might m.ove up to the acicular struc­
ture, being considerably higher in 
strength and hardness (perhaps 170,-
000 psi and 420 B H N ) and lower in 
ductility than the pearlitic structure. 
W e might move in the other direction 
along the curves down to a completely 
ferrit ic structure wi th no combined 
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Figure 5—Influence of silicon on mechan­
ical properties of I" sections in the as-cast 

condition. 

carbon present to realize a maximum 
ductility of perhaps 2 5 % elongation 
wi th moderate strength of about 70,-
000 psi at a hardness level of 160 
B H N . T h i s ferritic structure may be 
obtained as-cast or by annealing at the 
subcritical temperature of about 
1275° F . , after the material has 
reached a temperature of 1650° F . on 
heating, to breakdown the matrix 
structure. 

Composite structures between these 
may be obtained by suitable alloying 
or suitable heat treatments such as 
annealing or normalizing and tem­
pering or quenching and tempering, 
just as associated wi th steel, to obtain 
composite levels of properties. By suit­
able alloying, austenitic structures 
may be obtained as-cast which have 
tensile strengths of better than 60,000 
psi at elongation values of better than 
10% and with high impact strength. 

In Duct i le Iron the elements intro­
duced by the raw materials of cast 
iron, such as manganese and silicon, 
exert their f u l l alloying potentialties 
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just as in steel, the manganese acting 
as a hardening element and pearlite 
stabilizer and the silicon as a ferrite 
hardener. In addition, the effect of 
phosphorus is appreciable in lowering 
ductility and toughness through the 
formation of a brittle phosphide net­
work, just as in steel. T h e effect of 
manganese and phosphorus on the 
mechanical properties of Ducti le I ron 
can be seen in Table I I I , while the 
influence of silicon over a wide range 
is illustrated in Figure 5. 

Thus it is obvious that the produc­
tion and uti l ization of Duct i le I ron 
involves considerably more than 
merely the introduction into the iron 
of any magnesium alloy. T h e proper 
one of a number of such alloys is re­
quired in order to achieve the differ­
ent objectives of structures and prop­
erties which may be necessary for a 
particular application. These objec­
tives may range f rom the maximum 
ductility of the ferritic structures to 
the maximum tensile strength of the 
acicular structure, together wi th vary­
ing degrees of machinability, wear, or 
heat resistance, etc. As can be appre­
ciated, a multitude of combinations of 
properties are required to suit a mul t i ­
tude of different applciations. 

Appl icat ion 
It should be evident that in man)'' 

waj's Duct i le Iron closes the gap 
which has existed between cast i ron 
and steel. Applications in a l l types of 
machinery parts, such as crankshafts, 
heads, pistons, housings, frames, etc.,, 
are multitudinous and readily suggest 
themselves f rom the properties dis­
cussed and published. Its ductility i n ­
dicates that its thermal shock resist­
ance may surpass that of the high car­
bon castings heretofore used fre­
quently in such service and suggests 
such applications as pig molds, ingot 
molds and glass molds, where it is 
already in service, and railroad car 
wheels. Because of its superior growth 
and oxidation resistance, it is finding 
application in parts serving at ele­
vated temperature, such as grate bars^ 
furnace parts, engine parts, etc. In 
maintaining properties to heavy sec­
tions in a manner similar to steel, i t 
has found application in such heavy 
castings as anvil blocks and metal 
working rolls. 

I n the final analysis, some of the 
factors governing the selection of a 
material to meet the engineering re­
quirements of a given application maj"" 
be considered as properties, econom­
ics, availability, and fabrication. D u c ­
tile Iron shows important advantages 
wi th respect to each of these factors,, 
and wi th the information and data 
available, potential applications are 
indeed a tantalizing challenge to the 
engineer. 



T E C H n i C R L SOCIETIES flllD R S S O C I f l T I O n S ITlEETinGS 
Addi t ional National Petroieum 
Counci l Members Named 

Secretary of the Interior Oscar L , Chap­
man annoimced the appointment of five 
new members of the National Petroleum 
Council. Secretary Chapman stated that 
the additional appointments were made 
to give more adequate representation to 
particular segments of the petroleum in­
dustry, 

The Council, created in 1946, is an ad­
visory body to the Secretary of the In­
terior on petroleum matters. The last 
quarterly meeting of the Council was 
held in Washington on April 26. 

The members appointed are: Ralph K. 
Davies, American Independent Oil Com­
pany, San Francisco, California; War­
wick Downing, of Denver, Colorado; 
James P. Dunnigan, Producers Refining 
Compatiy, West Branch, Michigan; Harry 
Leyendecker, Independent Refiners Asso­
ciation of America; Sid W . Richardson, 
of Fort Worth, Texas. 

NATIONAL REPRESENTATIVES OF 
AGRICULTURE, LABOR, AND 
INDUSTRY STRESS NEED FOR MORE 
UNDERSTANDING AT CARLSBAD, 
N. M., ANNUAL FORUM 

More realistic and greater collabora­
tion between business management, labor, 
and agriculture is needed to make Amer­
ica strong enough to face its future 
problems according to the concensus of 
representatives of those fields at the an­
nual Carlsbad Forum on Agriculture, 
Labor, and Industry which concluded a 
two-day session recently at Carlsbad, 
New Mexico. 

Speakers from all over the United 
States stressed the urgent need for greater 
understanding between the various seg-

FuncTion or peiRouum 
E n C i n E E R i n G O E P E I R T m E n T S 

(Continued from page 22) 
ever, it must be constantly kept in 
mind that petroleum engineers are as 
a group educated and ambitious and 
are therefore appreciative of the op­
portunity to develop and demonstrate 
their prowess of their profession. 

T h e n there is the case of the petro­
leum engineer who possesses the sk i l l 
and ability and means and is otherwise 
so constituted that he prefers to go 
it alone—usually after an apprentice 
period or longer in the employ of 
others. A s has been stated previously 
the engineer who enters this highly 
competitive petroleum business on his 
own or associates himself wi th part­
ners is a good thing for the business. 
H e , like the employee of a major com­
pany who strives for and receives pro­
motion, is replacing the depleted per­
sonnel ranks of independent operators. 
Thus a balance is maintained between 
company and individual operators and 
competition is insured and maintained. 
Conclusions: 

(1) Petroleum engineering has definitely 
established itself as a recognized and 
necessary profession and vocation and 
an integral part of the oil and gas 
business. 

ments of the American economy if this 
nation is to withstand future conflicts 
between the democratic and totalitarian 
ideologies. 

in summing up the viewpoints raised 
by speakers at the conference, Prof. Henry 
M . Busch, head of the social science de­
partment at Cleveland College of Western 
Reserve University, pointed out that 
forum participants agreed that good 
management-labor relations were good 
human relations and their benefits ex­
tended throughout our entire economy. 

D. A . Hulcy, vice president of the 
United States Chamber of Commerce and 
head of the Lone Star Gas Company of 
Daiias, Texas, reminded the forum that 
the great issues of the country basically 
are not determined by Congress or execu­
tive administradon and cannot be passed 
on to others. Such issues must be met by 
the individuals and groups involved in a 
manner that recognizes that everybody, 
actually, in this country is "in the same 
boat," and will rise and fall together 
economically. 

At the same time, Robert Oliver, re­
gional director for the CIO at Dallas, 
Texas, charged that many interests were 
opposed to planning as a means for im­
proving our economic system. He declared 
that a planned economy does not neces­
sarily mean a controlled economy, and 
called for more collaboration in economic 
planning as a means of averting depres­
sions and raising the standards of living 
for individuals. 

Oscar B. Jesness, chief of the agricul­
tural economics division of the University 
of Minnesota, warned that all economic 
groups in the country would lose many 
of their rights if their demands were out 
of proportion to the rights of other groups. 

(2) Opportunities for promotion within 
large organizations are unlimited. 
Many executives came up through the 
petroleum engineering route either di­
rectly or after serving a turn in super­
visory and management positions. 
Many engineers prefer to enter the 
producing and drilling business on 
their own—here too opportunity is un­
limited. 

(3) Opportunities are great for those in­
clined to research work, 

(4) More and more engineers so inclined 
and possessing the ability will fill 
supervisory positions throughout an 
organization as well as executive and 
management level. 

(5) Competition and the ever increasing 
need for personnel with a scientific 
and engineering background and a 
proper understanding of the business, 
demand and will continue to demand 
the employment of scientists and en­
gineers throughout ail levels of the 
oil and gas business, 

(6) Management will be wise to provide 
the environment necessary for a sense 
of job accomplishment. 

(7) Mutual consideration and the applica­
tion of the "Golden Rule" in all mat­
ters on the part of both management 
and the engineer-employee will 
greatly assist in the furtherance of 
desirable relationship. 

(8) You can rest assured that alert man­
agement is looking hard at what they 
consider promising engineering per­
sonnel. Likewise management should 
realize that engineering personnel is 
examining management personnel 

Industrial peace, without strikes or use 
of force, is important not only to union 
labor but all segments of the American 
economy such as farmers, consumers, and 
the unorganized working class according 
to Glen B. Wall, research analyst for the 
International Brotherhood of Electrical 
Workers, Washington, D. C , who cited 
the experience of his own union in help­
ing maintain a "strikeless" industry. 

Ralph C. Smith, assistant director of the 
Los Alamos Scientific Laboratory of Los 
Alamos, N. M . , told the forum how 
atomic research is a symbol of what is 
needed in American life. 

John W . Knorr, cotton farmer of Ros-
well, N, M . | called for a new farm and 
food program that recognized the need of 
American people for a better diet, laying 
the stress on more proteins and reducing 
the trend to the Oriental diet of cereals. 

Charles T , Estes, assistant to director 
of the Federal Mediation and Concilia­
tion Service, Washington, D. C , told the 
forum that actually much unity of purpose 
and interest existed between the various 
segments of the American economy, but 
lack of realistic communication channels 
between them prevented greater under­
standing. 

Panel discussions during the forum at­
tempted to develop a program for im­
proving relations between agriculture, 
labor, and management. 

Presiding officers of the forum sessions 
included Dorrance D. Roderick, publisher 
of the El Paso Times; Jack Sitton, editor 
of Carlsbad Daily Current-Argus; T , M . 
Cramer, vice president of United States 
Potash Company of Carlsbad; and G. T . 
Harley, manager of the potash division. 
International Minerals & Chemical Cor­
poration, Carlsbad. 

rather closely. Engineers are gauging 
management policies and changes in 
management as they may, in their 
opinion, affect and influence their fu­
ture. 

(9} Management should recognize accom­
plishment. 
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Improved Voltage-Type 
Accelerat ing Relay [713) 

An improved voltage-type accelerating 
relay, designed specifically for starting 
single-phase, capacitor-start, and capac­
itor-start capacitor-run motors, has been 
announced by General Electric's Control 
Divisions. 

According to engineers, the new relay 
is particularly applicable where adverse 
atmospheric conditions exist or where_ it 
is desired to have remote control which 
can be incorporated into an explosion-
proof case. 

Designated as CR1057-J, the relay will 
find its most common application in the 
control of hermetically sealed refrigerator 
compressor motors. It can be furnished 
with or without cover, can be wired from 
top or bottom, and all parts are corrosion 
resistant. Extensive life tests prove that 
the relay easily withstands the most 
severe vibrations encountered in compres­
sor application. 

l"he voltage principle employed elimi­
nates voltage drop at motor terminals 
usually encountered with current-type re­
lays. Extremely wide differential between 
pickup and drop-out voltage gives posi­
tive operation of the control desipte wide 
variations in line voltage. The relay 
meets all Underwriters' Laboratories 
specifications. Contact rating is 50 am­
peres at 115 volts and 30 amperes at 230 
volts. In normal operation, the contact 
handles start-winding current only. 

New " W e t W a t e r " Capsule (714) 
A new "Wet Water" capsule for on-

the-line treatment of ordinary water or 
sea water to increase its effectiveness In 

putting out fires has just been announced 
by Mr, Miner W. Allen, President of I 
Aquadyne Corporation, 220 East 42nd | 
Street, New York 17, N. Y. 

The capsule is a solid composition 
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weighing three pounds and containing 
highly concentrated active blends of 
wetting elements especially selected for 
fighting fires. It is multiphase and in­
stantly missible with water at all normal 
temperatures through a wide pH range. 

Each capsule produces 1,000 gallons or 
more of multiphase "Wet Water" {re­
duces surface tension from 72 dynes to 
30 dynes) from any source of ordinary 
water or sea water at a treatment cost 
of SVz mills per gallon—approximately 
one-fifth the cost ordinarily prevailing. 

Crane Automat ic Vent and 
Drain Valve Improved (7! 5) 

By using a simplified ball-type seating 
mechanism instead of tbe customary disc, 
Crane Co, has improved its automatic 
vent and drain valve to assure more ac­
curate seating and longer life. 

The valve is easy to install in water 
or oil piping systems to remove entrapped 

air, or in compressed air systems to re­
move water and oil. Operation is fully 
automatic. The cycle of filling and empty­
ing keeps repeating with each accumula­
tion. 

A complete range of sizes is available 
to take care of all air requirements up to 
150 lbs. per sq. in., and water up to 125 
lbs. per sq. in. Body and cap of the valve 
are cast iron, the float copper. The ball 
seat is Exelloy, and the ball is of hard­
ened stainless steel. 

The air vent and the water drain valve 
is only one of the complete line of valves, 
fittings and pipe manufactured by Crane 
Co., 836 So. Michigan Ave., Chicago, 
Illinois, Literature is available on request. 

Tournapull Avai lable 
Wi th Dozer Blade (716) 

A bulldozer blade attached to the 

J 

Model D Roadster Tournapull is being 
announced by R. G. LeTourneau, Inc., 
Peoria, Illinois earthmoving equipment 
manufacturer. The dozer blade is sus­
pended in front of the Tournapull, cable-
activated and is electrically-controlled by 
a switch mounted on the dash control 
panel. 

The blade has a bowl length of 6'854", 
height of blade and bowl is 32^". Its 
cutting edge is reversible, with hard-sur­
faced, replaceable tips, and can be raised 
3' above the ground. 

Equipped with bulldozer the D Road­
ster Tournapull Scraper can be used 
either as a dozer or scraper. Since all 
tools are on one rig, no time is consumed 
in changing from dozer to scraper oper­
ation, the manufacturer points out. It can 
also push load other D's in fleet operation, 
and can be roaded under its own power 
over the highway between scattered jobs. 

New Fork Lift for Moto-Bug (717) 
A hydraulic lift attachment for the 

M O T O - B U G has been designed by tbe 
Kwik-Mix Company of Port Washington, 
Wisconsin. Development of the lift was 
revealed in a new catalog recently re­
leased by the company announcing a num­
ber of improvements for the handy power 
wheelbarrow. 

Adding the fork lift feature to the 
M O T O - B U G greatly increases the unit's 
usefulness in special handling problems, 
particularly in industrial plants, shops 
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and in construction work. Tiie manually 
iiperated iiydraulic pump lifts a capacity 
load of 500 pounds, Forks tilt to the rear 
to assure better load balance and are ad­
justable to a minimum width of 33 inches 
for clearing narrow aisles and doorways. 

New Headrest Gogg le (718) 
A headrest goggle for gas welders, cut­

ters, burners, brazers and furnace men 
with new, simple means for making it 
easily adjustable to any bead size is an­
nounced by American Optical Company, 
Southbridge, Mass. 

The company has adapted the "free-
floating" headgear long used on A O weld­
ing helmets for use on the goggle. A slight 
twist of a knob adjusts the goggle to the 
wearer's head size, and It may be in­
stantly changed to the "olf-guard" posi­
tion by a flick of the wrist. The mecha­
nism is enclosed in a hhre tube for 
insulation and to prevent hair pulling. 

Designed to be worn over eyes or per­
sonal glasses, the goggles have well 
ventilated, indirect side shields to keep 
out sparks, meta! splashes and stray light 
rays. The new headrest goggle may be 
obtained with either Noviweld or Novi-
weld-Didymium lenses in several shades; 
replaceable cover lenses are provided to 
protect these more costly filter lenses. 

New Zinc Al loy (719) 
Zinc, in the past a weak metal of little 

use in engineering, now can be made as 
strong as brass, according to a General 
Electric scientist. 

Dr. R. H . Harrington, of the G - E Re­
search Laboratory, has developed a new 
alloy composed principally of zinc, with 
small quantities of copper and beryllium 
added, which has approximately the same 
strength and electrical characteristics as 
brass. The alloy is said to be considerably 
cheaper than brass. 

Called "zncube" (pronounced "zin-cue-
be"), from the chemical symbols for its 
makeup, the alloy has about eight times 
the useful strength of any zinc alloy now 
in use, Dr. Harrington said. A foot-long 
strip of ordinary zinc l / l 6 of an inch 
thick will droop slowly from its own 
weight when held horlzintal at one end. 
With the addition of a small percentage 
of copper and beryllium, however, zinc 
takes on a springy, resilient quality. 
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World's lorgesf bomber, the B-36 is undergoing experimental tests with e°*^'^P''"°/-*yP^ 
landing gear at Fort Worth. Tex. One ot the two main gears above is being '^P.tf .''y 
enqinelrs prior to inltiai flight. The rubber belt tracits. the single disc brakes tleftl and the brake 
bog el °lt ma;.ufacturld by the Geodyeor Tire & Rubber Co. Each belt ,s 1' '"^^^^^MI, Ml 
inches In circumference and has a thickness of one Inch except for an J ^ , !" J."/ 
center which fits Info the bogie whee s ot. The belting is reinforced wifh brass-plated steei caUie. 
Ihe tra^k gear Is designed fir a maximum average of 57 P««»ds. pressure per square mch en 
landing strip, compared fo a pressure of 156 pounds per square mch exerted by the conventional 
wheel-type gear on a B-36 at the same gross weight. 

New Test Sieve Shakers (720) 
The Syntron Co., 705 Lexington, Homer 

City, Pa. have a new vibrating, test sieve 
shaker for laboratory screen analysis 
work. 

Small in size, easily portable and quiet 
in operation they operate on common 110 
volt, A ,C , convenience power outlets. The 
vibrating action of the Shaker is produced 
by the Syntron patented electromagnet 
drive energized by rectified, half-wave 
A . C , current—3600 vibrations per minute 
from 60 cycle. There are no bearings, 
gears, belts or pulleys, etc, to maintain 
and replace—^no lubrication required. 

Amplitude of vibration is regulated by 
a rheostat located in tbe front of the base 
cabinet—readily accessible for quick and 
easy setting, A reset timer provides ac­
curately timed test periods. The Sieve 
Shaker is mounted on three adjustable 
feet that permit perfect leveling to the 
spirit level on the base rim. 

It is simple and easy to place the six 
8" diameter sieves In the shaker—-or to 
remove them. Just put the nested sieves 
in place and lock by pulling down on the 
handle. T o remove, just push the handle 
up—releasing the locking pressure and 
take them out. 

New Address for Syntron's New 
York Sales and Engineering Of f ice 

Syntron Company, Homer City, Pa,, 
manufacturers of vibratory m a t e r i a l 
Handling equipment, portable power tool 
equipment and allied Items, announce the 
removal of their New York Sales and 
Engineering Office, from its old address 
in Long Island City to 1860 Broadway, 
New York 23. Telephone facilities have 
already been installed and the new num­
ber is Judson 6-1507. 

G - E Equipment Gives Peerless 
Most Modern Pump Lab 

Electric equipment recently installed at 
the Indianapolis plant of the Peerless 
Pump Division, Food Machinery Com­
pany, has given that company what is 
believed to be the most up-to-date pump 
laboratory in the world. Supplied by Gen­
eral Electric, the equipment in general 
consists of dynamometers, adjustable volt­
age power supply, and control. 

Engineers at Peerless will use the ap­
paratus in extensive testing of centrifugal 
pumps at the laboratory to further the 
company's manufacturing and develop­
ing program. 
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Technical Grads Train with G - E 
for A tomic Energy Work 

The first ten technical graduates have 
reported at Hanford Works in the state 
of Washington, to begin the newly-in­
stalled General Electric Company rota­
tional training program, believed to be 
the first program of its kind at any U.S. 
atomic energy plant. 

According to D. W . McLenegan. of the 
Technical Personnel Office at the pluto-
nium manufacturing plant, approximately 
50 promising young technical graduates 
at a time ultimately wilt receive training 
through this latest Innovation in personnel 
recruiting and training for work in the 
nation's atomic energy program. 

General Electric, prime contractor to 
the U. S. Atomic Energy Commission for 
the operation of Hanford Works, has for 
more than 60 years had a similar rota­
tional training program for newly-em­
ployed engineers at most of its manufac­
turing plants throughout the country. A l ­
though officially named the Student En­
gineering Program, it is known through­
out engineering circles, and to its more 
than 18,000 alumni, as the G E "test" 
course. 

W m , Bishop Named Audi tor for 
New Sales District 

General Electric's newest and twelfth 
Apparatus Department sales district, es­
tablished March 1 with headquarters at 
St, Louis, will be known as the Mid-
States District, it was announced by G. 
F. Maughmer, manager of the district. 

Concurrently, Maughmer announced 
the appointment of William Bishop as 
District Auditor for the territory which 
includes all sales areas in the company's 
St. Louis, Kansas City and Omaha re­
gions. In addition to those at St. Louis, 
Kansas City and Omaha, there are com­
pany offices at Sioux City, Iowa; Lincoln, 
Nebraska ; Wichita, Kansas ; Springfield, 
Illinois; Memphis, Tennessee; and Little 
Rock, Arkansas. 

Western Machinery 
Company Consolidates 

Harry N, How, President of Western 
Machinery Company, has announced the 
consolidation of the firm's Western-Knapp 
Engineering Division with its equipment 
manufacturing Division. The merging of 
activities of the two organizations creates 
a new division of the firm to be known 
as the Wemco Division. 

Business activities of the newly formed 
Wemco Division will be to: (1) manu­
facture and market the metallurgical 
equipment line known to industry as 
Wemco Products, and, (2) design and/or 
construct metallurgical and mineral proc­
essing and beneficiation plants, 

Ralph B. Utt, formerly General Sales 
Manager, has been named General Man­
ager of the Wemco Division. Western 
Machinery Company home offices are at 
760 Folsom Street, San Francisco, Cali­
fornia. 

Hewitt-Robins Declares Dividend 

Directors of Hewitt-Robins Inc. has de­
clared the regular quarterly dividend of 
25 cents per common share, payable June 
IS, 1950, to stockholders of record May 
25, 1950. 

Directors also elected Ellis B. Gardner, 
Jr., Assistant Controller of the corpora­
tion. L. J . Clifford, Assistant Secretary, 
was not reelected to that post. All other 
officers were reelected. 

Hewitt-Robins Financial Report 
Hewitt-Robins Inc. has reported 1949 

net income after all charges of $628,765, 
equal to $2.25 per share of capital stock 
outstanding, as compared with $737,767, 
or $2,65 per share In 1948. Net sales for 
the year ended December 31, 1949 totaled 
$19,792,292, as compared to $19,623,002 
for 1948. 

The company's financial position was 
reported as Improved during the year. 
In his annual report, Thomas Robins, 
Jr., president, said that as a result of re­
duced inventories the company had ap­
proximately one million dollars more in 
cash at the end of 1949 than it did at the 
close of 194S and that net current assets 
at the year end amounted to $6,263,750, 
an Increase of $109,000 during the year. 

American Bralce Shoe Merges 
Canadian Subsidiaries 

American Brake Shoe Company an­
nounces the consolidation of all operations 
of its Canadian subsidiaries into one Cor­
poration, the Dominion Brake Shoe Com­
pany, Ltd., a wholly owned subsidiary 
which operate all the Canadian plants of 
the parent company, The operating assets 
and business of Joliette Steel Limited and 
Ramapo of Canada, Ltd. were acquired by 
Dominion Brake Shoe Company, Ltd. The 
operating divisions will be the Brake Shoe 
Division, joliette Steel Division, Canadian 
Ramapo Division, American Brakeblok 
Division, and Kellogg Division. 

Dominion Brake Shoe Company, Ltd. 
will make its principal office at 1405 Peel 
Street, Montreal, P. Q., Canada, It will 
continue to operate plants located at Lind­
say, Niagara Falls and St. Thomas, in 
Ontario, and at Joliette, Quebec, 

Wal te r A . Huber Appo in ted 
Genera l Manager of Roeblings 
W i re Rope Division 

• H p 

Waiter A. Huber 

Charles R. Tyson, president of John 
A. Roebling's Sons Company, announced 
that Waiter A . Huber has been appointed 
general manager of the Wire Rope Divi­
sion, 

Mr, Huber assumed his new duties 
on April 1. He is a national figure in the 
wire rope Industry, For the past nine 
years, he has served as manager of pre­
formed wire rope sales for the American 
Chain and Cable Co., Inc., and prior to 
that had served as assistant to the presi­
dent and sales manager of the wire rope 
division of the Jones and Laughlin Steel 
Corp. He has been secretary of the Wire 
Rope Institute for the past ten years. 

Link-Beit Elects 
Davidson Vice-President 

Link-Belt Company has announced that 
at a recent meeting of tbe Board of Di­
rectors, Mr. David E . Davidson was 
elected vice-president for sales with head­
quarters at executive offices, 307 N, Mich­
igan Ave., Chicago (1). A l l officers who 
served last year were re-elected. 

D. E. Davidson E. P. Berg 

Mr. Davidson, a mechanical engineer­
ing graduate of Armour Institute of 
Technology (now I.I.T.), has been gen­
eral manager at the company's Pershing 
Road plant, Chicago, since 1947. He 
entered the employ of the company's Cald­
well plant, Chicago, in 192+ in the shop. 

Announcement is also made that Mr. 
Eugene P. Berg, formerly assistant gen­
eral manager, has been appointed general 
manager of the Pershing Road plant, to 
succeed Mr. Davidson. 

Mr. Berg, a mechanical engineering 
graduate of Purdue, began his Link-Belt 
career by working in the Pershing Road 
shop during vacations, 1929 to 1937. 

R. D. Moody '36, Named Manager 
of Al l is-Chalmers' Los Angeles 
District 

R. D. Moody, manager of Allis-Chal­
mers San Francisco district since July, 
1947, has been named manager of the 
Los Angeles district succeeding C. W . 
Schweers, who has been appointed man­
ager of the company's New England 
region with headquarters in Boston. 

Moody is succeeded as San Francisco 
manager by James A . Longley, Jr., who 
has been a sales representative in that 
ofiice since March, 1946. 

A graduate of the Colorado School of 
Mines, Moody was employed by the Min­
eral Engineering Co., Los Angeles, and 
the Riverside Cement Co., Riverside, 
Calif., before joining Allis-Chalmers in 
May, 1938. He was connected with the 
company's Knoxville and Chattanooga 
offices before transferring to San Fran­
cisco. 

O . V. Tally Named Manager of 
All is-Chalmers' Midwest Region 

Otho V. Tally has been named manager 
of Allis-Chalmers Midwest region suc­
ceeding Benjamin F. Bllsland, who is 
retiring July 1 after more than 30 years 
of service, according to an announcement 
by J, L. Singleton, vice president and 
director of sales of the company's general 
machinery division. 

Tally, w h o s e headquarters are in 
Chicago, was formerly manager of the 
St. Louis district. He is succeeded there 
by Baldwin G. Witty, formerly a sales 
representative in the company's Chicago 
office. 
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Ailis-Chalmers Financial Statement 
The Aliis - Chalmers Manufacsuring 

Company in the annual report to stock-
hoMers disclosed March 16 a profit for 
the year ended December 31, 1949, of 
$18,755,461 as compared with a profit of 
$15,441,523 for the previous year. 

Waiter Geist, Allis-Chalmers president, 
said in the annual statement to stock­
holders that "the year 1949, despite the 
effect of the coal and steel strikes on our 
national economy, was the biggest peace­
time year in the history of the company." 

Total sales billed in 1949 amounted to 
$351,097,878 as compared with $328,101, 
328 in 1948. The division of the 1949 sales 
billed and other income amounting to 
$352,282,215 is: materials and operating 
expenses, $213,018,700 or 60.4 per cent; 
wages and salaries, $99,888,251 or 28.4 
per cent; all taxes, $20,619,803 or 5.9 per 
cent; retained for working capital, $12, 
556,484 or 3.5 per cent; and dividends, 
$6,198,977 or 1.8 per cent. 

Goodyear Stockholders Approve 
New Pension Plan and 
Re-elect Directors 

Stockholders of the Goodyear Tire & 
Rubber Company at their annual meeting 
recently overwhelmingly approved a new 
pension plan which provides company-
paid benefits for 30,000 hourly-rated em­
ployees and 14,000 salaried employees. 
The plan, which provides minimum pen­
sions of $100 per month, will become ef­
fective April 1, subject to approval of the 
Commissioner of Internal Revenue. 

At the same meeting, all directors of 
the Company were re-elected. They are: 
A. G. Cameron, R. S. Damon, R. DeYoung, 
T . M . Girdler, E . B. Greene, J. C. Hun-
saker, Howard L. Hyde, P. E . H . LeRoy, 
P. W. Litchfield, John P. McWilliams, 
Robert G . Payne, B. A . Polsky, George 
A. Sloan, C. F. Stone, E . J . Thomas, 
Lewis B. Williams and R. S. Wilson. 

!950 Off icers Chosen 
for Goodyear Board 

P. W . Litchfiehl was re-elected chair­
man of the board and chief executive 
officer of the Goodyear Tire & Rubber 
Company at a meeting of directors which 
followed the 51st annual meeting of stock 
holders recently. Mr. Litchfield has been 
chief executive officer of Goodyear since 
1926 and has served continuously as a di­
rector of the company since 1906. 

E. J. Thomas, president of Goodyear, 
was also re-elected and Howard L. Hyde, 
who has been general counsel and assist­
ant secretary, was elected general counsel 
and vice president. Other executive offi­
cers re-elected include R. S. Wilson, P. E . 
H. LeRoy, R. DeYoung, H . M . Linforth, 
R. P, Dinsmore, F. W . Cliraer, vice presi­
dents; Z. C. Oseland, treasurer; W . D. 
Shllts, secretary; C. H . Brook, comp­
troller; H . W . Hiilman and J . F. Ben­
nett, assistant treasurers; W . M . Mettler, 
Assistant Secretary; H . D. Hoskin, H . L. 
Riddler and J . E , Caldwell, assistant 
comptrollers. 

Goodyear Declares Dividends 
Directors of the Goodyear Tire & Rub­

ber Company recently declared regular 
quarterly dividends of $1 a share on the 
common stock and $1.25 per share on the 
$5 preferred stock of the company. Both 
dividends are payable June 15 to stock­
holders of record May 15. 

Goodyear Board President 
Ge ts Swedish Decoration 

Insignia of the Royal Order of Vasa, 
First Class, recently conferred on P. W . 
Litchfield, Goodyear Tire and Rubber 
Company's Board Chairman, by King 
Gustav of Sweden, was formally pre­
sented to the Akron Industrialist on 
March 27, by the Swedish King's repre­
sentative. Consul General G. Oldenburg. 

The European Constitutional Monarchy 
honored Mr. Litchfield for his interest 
during many years in developing close 
business relations of mutual business 
benefit to both Sweden and the United 
States, Oldenburg said. 

The Royal Order of Vasa was origi­
nated in 1772. It is awarded by the King 
of Sweden to Swedish subjects and Citi­
zens of other countries for merit and 
outstanding service in the fields of in­
dustry, commerce, economics and the pro­
fessions. 

International Minerals Announces 
Expansion Program in Florida 

One of the most important expansion 
and development programs ever to be un­
dertaken in the Polk county, Fla., phos­
phate fields was announced recently by 
Louis Ware, president of International 
Minerals & Chemical Corporation, before 
a joint meeting of the membership of all 
civic clubs in Bartow. 

Principal projects in International's 
new program, which when completed will 
represent an investment of approximately 
$4,000,000, include: 1. Plans for the erec­
tion of a new office building as head­
quarters for the company's Florida phos­
phate operations. 2. Purchase of a site for 
location of the new office building, the 
property being acquired for this purpose 
consisting of a 60-acre tract just south of 
Bartow's city limits. 3. Plans for construc­
tion of a new plant for the manufacture 
of multiple superphosphate and phosphate 
chemicals, including dicalcium phosphate 
for animal feed ami chemical purposes. 
4. Plans for the construction of a new 
large sulphuric acid plant. 5. Plans for 
the construction of a new, modern ma­
chine shop, warehouse and service center 
to serve all of the company's Florida op­
erations and which will be located at the 
Noralyn mine. 6. Plans for erection by 
the company of a new Phosphate Divi­
sion analytical laboratory-

R. P. Thomas Appo in ted Market 
Survey Specialist by 
International Minerals 

Dr, R. P. Thomas, professor of soils 
at the University of Maryland, has been 
appointed market survey specialist for the 
plant food division of International Min­
erals & Chemical Corporation, according 
to an announcement by Louis Ware, presi­
dent. Dr. Thomas' current assignment on 
International's staff covers the agronomic 
phase of plant food market studies under 
the supervision of Maurice H . Lockwood, 
vice president in charge of the plant food 
division. 

FuncT ion O F P E T B O L E U I H 
EnGinEERinfi DEFRRTmEIITS 

(Continued from page 30) 

try," Oil Weekly 13 (13} 29-30, June 11 
(1934). 

E . N. Kemler, "A Functional Analysis 
of the Engineer's Place in the Petroleum 
Industry," Petroleuvi Ejit/ineer March, 

1941, pp. 27-28 ; April, 1941, pp. 50, 52, 54; 
May, 1941, pp. 58, 60, 63, 66; June 1941, 
pp. 56, 58. 

Don R. Knowlton, "Closer Association 
Between the Production Engineer and his 
Operating Co-Worker," API Drilliny and 
Produclion Practice, 303-307, (1941). 

R. H . McLemore, "The Petroleum Engi­
neer and the Oil Company," Oil Weekly 
86 (5) 47-48, July 12 (1937). 

C. V. Millikan, "Petroleum Engineering 
as ail Aid in Exploration Geology," Bull. 
Amer. Assoc. Petrol. Geol. 24 (8) 1370-
1376, Aug. (1940). 

J. L. Perry, "Engineers Need More 
Than Mere Technical Capacity," Mining 
and Metallurgy, June, 1944, pp. 291-292, 

Harry H . Power, "Petroleum Engineer­
ing Education and the Quantitative Ap­
proach," A I M E Tech. Pub, No. 1815, 
Petroleum Technology 8 (2) M a r c h 
(1945). 

Clarence B, Randall, "Management 
Speaks to the Graduate," The Atlantic 
Monthly 180 65-69_, Oct. (1947). 

Kenneth S. Ritchie, "The Executive and 
Self-Management," Mining and Metal­
lurgy, May, 1944, pp. 260-262. 

A. C. Rubel, "What Management Ex­
pects of an Engineer," {Joint meeting, 
Texas Section, A I M E , University of 
Texas, Austin, Dec. 18-19, 1946), 

Fremont R. Schmieder, "The Young 
Petroleum Engineer and his Future in 
Corporate Enterprise," (AIME, Los An­
geles meeting, Oct. 29-30, 1941). 

W . W, Scott, "Petroleum Engineering 
Education," A I M E Petroleum Develop­
ment and Technology, 667-673, (1937). 

Thomas F, Smiley, "J. R. Suman has 
Picked a Queer Hobby," Oil and Gas 
Journal 29 (18) 41, 76, Sept. 18 (1930). 

Bowman Thomas, "Application of Pe­
troleum Engineering to Drilling and Pro­
duction Work," Petroleum Engineer 17 
(10) 174, 177-178, 180, 182, 184, 186, 188, 
Reference Annual (1946). 

Mitchell Tucker, "Proration Engineers 
Must Prepare Way for Sound Future Pro­
duction Program," OH and Gas Journal 
35 (5) 48, 50-51, June 18, (1936). 

Frank M . Wlllibrand, 'Requirements for 
our Petroieum Engineer," Oil Weekly 121 
(13) 52-53, May 27 (1946). 

PERSOnflL nOTES 
CContinued from page 8) 

F. G. Van Stratum, '48, Petroleum Engi­
neer for Continental Oil Company, has 
been transferred from Lance Creek to 
Casper, Wyoming, where he receives mail 
at his residence, 1033 So. Melrose Street. 

James E. Woodhurn, '31, Supervisor for 
Seismograph Service, Ltd., is now being 
addressed Box 69, Basrah, Iraq. 

L. David Wosk, '24, is addressed 3605 
Landa Street Los Angeles 26, Calif. 

Capt. Jerome Zohn, '47, has a new ad­
dress in Spokane, VVashlngton, to W.O. 
R.C., Geo. Wright Air Base, P, O. Box 
686. 

UJEDDinGS 

Kochersperger - Hacker 
Mr. and Mrs. Glen Hacker of Byram, 

Connecticut, have announced the mar­
riage of their daughter, Joy, to Donald 
Kochersperger on December 26, 1949. 

The couple are now at home in LaPaz, 
BoliA'ia, where Mr. Kochersperger, '43, is 
district superintendent for Cie. Aramayo 
de Mines en Bolivie. Their mailing ad­
dress is Casilia 674. 

(Continued on page 44) 
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irics (it very auiiisius' 

(5479) AIR COMPRESSOR. Form 3150 by lii-
Keraoii-Raiid, 11 Broadway, New York 1, N. Y, 
Twunty iiaseB (toscribiiiK ami iilustratiua- tlie 
XLE pieetric'-driveii coiupreBaor. PhotosrauiiR aiKl 
tfNt point out desisi! improveiiieiita am! coii-
slruetioi! features ioui show the uuit iu various 
iuKta!latia»B. _ 
(54S0) P U L P DENSITY INFORMATION. Bulle-

tiu No. .S1C-B1 by Denver Equipmeut Co., 141IU 
]7th St., Denver IT, Uo!o, Descrihra pulp lini-
sity scales s'Vius aLivaiitaaeii of desisu. iuehnied 
is a very useful chart ai^'i"^ data on i>ulp deu-
sities within the rauKes oi l,3o to 1,S,") spcoific 

T548I) RUBBER-LINED PUMPS. Bullotiu OSB-
7311 by AlliK-Chalpiers life. Co.. i)S'Z S. 70th 
St,, Jliiwaukce, Wise. SiNteeii paKes desevibiiis 
iiud ilhisti'atiiia: the new BHL and SUL-C rubber-
]iiied pumps desijiued in haudle abrasivp liciuids 
foutaiuins' HOliils iu suspeusioii. Gives coiistrue-
tiou aiKl desiau features, capacities, diuieusioiis 
atid iu.struotioiis tor peleetiou, iiistaJlatiou, oper­
ation, aud maintenance of pumps. 
(5482) "HARDINGE HIGHLIGHTS," Mareh. 
1950, by Ilardiuse Co., luc, York, Pa. The lirst 
issue ot a uew company maaaniue. Features, iu 
ihis issue an illustrated story of the installation 
of three clariiiers iu the Columbus, Ohio, water 
piant. 
(5483) V-BELT DRIVES "fiates Industrial 
News," March 1950. by tiates Rubber Co.. 999 
South Broadway. Denver, Colo, Four passes de-
soribiua' and iltustratuie various problem-sol vine 
applications of V-belt drives on oouipreasoi-s, a 
lathe, conveyor belt and hammer mill, 
(54S4) A L U M I N U M PRODUCTS. ''Alcoa Ahun-
inuni News Letter," March 1H50, by Aluminum 
CoiupaiLy ol America, 6540 (iulf Blda,. Pilts-
buj'eb 19. Pa, KiKht pages describiua; various 
alumiuum products, interestinir article in this 
issue telis about the new aliuuiiium alloy coins 
being' minted in Italy. 
(54&5> O L A R I F L O C C U L A T O R . Bulletin 0801 
by The Dorr Co., 570 Lexington Ave., New York 
22., N, v. Kifiht paaes describing aud illustratinK 
a new unit that provides clarihcatioii and floc-
culation in the same tank, OperatiuK principle ot 
tbe unit is e.\]ilained and information is provided 
on types and SIKOS. fields of application and ad-
van I asres. 
(5486) "TOMORROW'S T O O L S — TODAY!" 
First y.uartor, 1!)50, by Lane-Wells Co., 5f>10 
South Soto St., Los AuKcles 11, Calif. A 40 
[laR-e illustrated company magazine containing-
articles and items of techiiica! and general in­
terest. In section H.l of the I'acker Handbook, 
wliicli is a regalar feature, is described tiie use 
of packers in acldizinff operations. Also included 
is an index of technical articles published in the 
magazine during: 19aS-1949. 
(54S7) RECONDITIONED MACHINERY. Bulle­

tin TiOl by iloi'se Bros,. Machinery Co., I'. 0, 
BON- 170S, Denver 1, Colo, A 32 page illus­
trated catalog listing numerous items of recon­
ditioned mine, mill, machine sliop, and wood­
working shoiD efiuipment, 
<54SS) "POPULAR HOME," Spring 195(1, by 
United States G.'iTSum. 300 W, Adams St., Chi­
cago G, 111. A 16 pag-e company magazine offer­
ing illustrated articles aud items on home 
Imildina: and interior decorating: with the ac­
cent on tlie use of materials mamifactui'ed by the 
t'ompanv. 
(54S9) TRACKLESS COAL CUTTER. Bulletin 
C-:i3 by .loy Mfg-. Co.. Henry W, Oliver BIdg., 
rittshuvgh 22. î a. Describes aud Illustrates the 
lil-RTT trackless coal cutter. fjiviuK information 
on construction, operation, maintenance and vari­
ous advantages. Photos show unit in operation 
and drawings give specifications. 
(5490) "NiCKELSWORTH," Vol. XVI, No. 3, 
by the International Nickel Co., Inc., 67 Wall 
St., New York 5. N,Y'. Eight pages describing 
and illustrating interesting aprJlieations of nickel 
and nickel alloys. Items in tliis issue concern 
use of nicke! in pickling equipment, water res­
ervoirs, extraction towers, constmction. sail boats 
and others, 

(5491) "ANALYTICAL REAGENTS." A 170 
page catalog listing analytical reagents and other 
lahoratory chemicals manufactm'ed by Mailiiick-
rodt Oliciiiical Works and stocked and distributed 
by 'rile Mine and Smelter Supply Co., li'ii 
ITth St., Denver 17, Colo, With prices. 
(5492) CONVEYORS. Form No. fil2 hy Pioneer 
Engineerhig Works. Minneairalis IK, Minn. Fifty 
pages desci'ibing and illustrating con\'e.yor equip­
ment. Tables and charts give complete informa­
tion on sizes, dimensions, capacities, speciflea-
tioiis and horsepower, Inchided are con\ei'ors. 
belts, framesections. idlers, drives, belt tight­
eners, backstops, motor mounts aud all other cou-
vevor accessoi'ies. 
(5493) INDUSTRIAL HOSE. "Cafes Industrial 
Hose Reporter," April 1050. by Cates Rubber 
Co., 999 South Broadway, nonver. Colo, Four 

Send your publications to Mines Magazine 
73A Cooper Building, Denver, for review _ in 
these columns. Readers will piease mention 
Mines Magazine when requesting publications 
from the manufacturer. Readers may order 
publications from this office bv giving index 
number. These publications are FREE, 

pages describing- and illuslrating applications of 
air, water, steam and grain handling hose. Con­
tains list of all types and sizes of hose made 
aii<i gives locations of all distributors in Rocky 
.Mountain area. 
(5494) BORTZ DIAMOND BITS. BiiRetin .No. 
•)1-A hy Sprague and Henwood, IiiC. Scranton li, 
Pa. Four jiages describing and il lustra tin;!: "I'ru-
cast" bortz diamond bits, including; standard cor-
ins?:, solid non-coring. Mush .ioint casing, single 
tube reaming- shell anil double tube reaming: 
shell bits, 
(5495) DIESEL-ELECTRIC "SWITCHRULE" by 
General Electi-ic Co., Schenectady. .N, V. A use­
ful slide rule made of heavy cardboard which 
gives speed and capacity of Diesel- electric loco-
!5iotives on various grades. Also gives speed-
tractive eilort curves for various weight locomo­
tives. 
(5496) "RARIN'-TO-GO," March 195U. by The 
Frontier Reiining' Co., Cheyenne, Wyo. A 12 
page, illustrated company mae:azino containing 
articles and items of interest to employees and 
distrihutoi's, Inchided with this issue is a list 
of indetiendeiit dealers in seven Hocky Mountain 
slatei-. 

(5497) FLOTATION. Bulletin 483 by Morse 
Bros. Machinery Co., Denver, Colo. Twelve pages 
describing and illustrating "Jetair" flotation 
maeiiines, E.splains operation, gives constmction 
features and shows installations for various 
types of ores all over the world. Data on ca])aci-
ties also provided, 

(5498) TEST SIEVE SHAKERS. Folder by Syn­
tron Co.. Bo.x 220, Homer City, Pa, Doscrihes 
(with photos) "Vihrating test sieve shakers and 
standard screen scale testing sieves." Ksplaiiis 
advantages of the units aiid gives specifications 
and capacities. 

(5499) TARIFFS. " A T L Topics," March J950, 
by The American Tariff League, 19 West 44tii 
St., New Y'ork i S. N. Y', Contains iiiforniation 
on foreign trade ajid tiie tarilf set-up. This issue 
discusses developments in the ECA program, the 
import-export balance, and a commg- meeting-
of aii intern atioiial tariff and trade organiaa-
tioii. 

(5500) ADJUSTABLE SPEED DRIVES. Bulle­
tin fJI':A-5334 by General Electric Co., Schenec­
tady. N, Y', Twenty-four pages explaining the 
advantages of adjustable speed drives and giving-
teehiiical inforiiiation on several uiiits. A com­
parison chart compares the performaiice features 
and characteristics of all drives discussed. 

(5501) "ON TOUR," March l!i50, by The Union 
Oil Co., Union Oil BIdg., Los Angeles 14. Oalif, 
A 34 page illustrated company liiagazine. This 
is.sue features a very intei'esting article on the 
eonstrnetion of tbe new Tacoma Narrows bridge 
in the state of Washington. 

(5502) FOUNDRY DUST CONTROL. Four page 
illustrated bulletin by Afjuadyne Corp., 220 East 
4:!nd St., New York 17, N. Y. Explains a systeiu 
of dust control through the use of a "wet water" 
arrangement involving the use of the Aquadyne 
"H.y d rob 1 e nd er." 

(5503) LIME SLAKING AND GRIT REMOVAL. 
Bulletin No. 72S1 by The Dorr Co,, 570 Lexing­
ton Ave,, New Y'ork 22, K, T. h'our pages de­
scribing iuid ilkistrating the Dorrco siaker. Gives 
opeiation, construction features, sizes and capac­
ities, and advantages. Photographs show typical 
installations, 

(5504) STREET AND HIGHWAY ACCIDENT 
DATA, "Main Street" by Tbe Travelers Insurance 
Co,. Hartford, Conn. A 32 paffe booklet giving 
statistics on auto accidents and iihistrating driv-

i)ig '"dont's" wifh 
cartoons. 
(5505) EARTH-MOVING EQUiPIWENT, "Le 
Tounieau Co-Operatoi',"'' Fchi'.-March 1950, by 
R. C I.e Toui'iieau, Inc., Peoria. III. Sixteen 
pages desci'ihiug- aiid illustrating- heavy, earth-
moving eyuipnient and showing- the equipniciit as 
ajipliei! to vai'ious t.vpes of ,iobs. Also iiicluded 
are items on proper operation and equipment 
maintenance, 

(5506) DIESEL-ELECTRIC SWITCHERS. "Die­
sel-Electric Switchers in Industrial Plants" by 
A. B. McMillon, published by General Eieclrie 
Co., Schenectady, N. Y'. An H page illustrated 
article discussing the use of Diesel-electric indus­
trial locomotives mid explaining wii.y the.y give 
belter performance and more ecoiioniical opera­
tion. Tables, charts and statistics provide tech-
iiieal information, 

(5507) "FLUOR-O-SCOPE" April 1950. bv The 
KUior Corp., Lid. , 2500 S, Atlantic Blvd,. Los 
Aiigeles 22, Calif. This issue of the Fluor Com­
pany magazine <iisplays the results of a new erli-
torial polie.v and a conipletel.v revamped format, 
it is a nmch improved publication and gives ex­
cellent coverage of Fluors far-flung activities. 
(550S) DIESEL ENGINES. Form 12725, bv 
The Caterpillar Tractor Co., Peoiia S, ill, A IG 
page illustrated booklet contains complete infor­
mation on models D397, D3S(i, !)37r) and D3G4 
Diesel engines. .Covers oiilstanding advantages 
and qualities and contains specification and per-
foimiance charts. 

(5509) DIAMOND BITS AND REAMER SHELLS. 
Bulletin by ,Toy Mfg, Co., Henry Oliver 
Bidg., Pittsburgh 22, Pa. Kight pages descrihuig 
and illiist rating "Truco" diainoiid bits and 
reamer shells. liicludes data on coi'ing- bits, blast-
hole bits, casing- hits azid shoes and reamer shells. 
Also included is a list of Joy service depots 
throughout tbe world, 

(5510) THE CARBORUNDUM CO, 1949 AN­
NUAL REPORT. Twenty pages containing infoi--
mation on the Company's progress durmg '49, 
listed under the following hoadiiigs: Finaiiciai 
Ueport in Brief; President's SuEumary; Financial 
liesuits; Sales Progran); Pi-oduction Facilities; 
Product Deveioimient; Industrial Relations; Bal­
ance Sheet; and Stateiuont of Income. Also in-
eluded is information on comi)any officials and 
locations of offices and plants. 

(5511) "MANUAL OF ELECTRIC INSTRU­
MENTS." GET—10S7A by Oenei'a! Electric Co.. 
Schenectady 5, N, Y'. 150 pages with mmieroiie 
illusti-atioiis eoiitaiiiing descriptions nf the funda­
mentals of conslruclion aud operating principles 
of all major types of electric instruments such as 
thermocouples, synchroscopes, frequency meters 
and electric tcleiiicters. Price $1,00. 

(5512) "NICKEL TOPICS," March 1950, bv 
The Internationa) Nickel Co., Inc. G7 Wall St., 
New Y'ork 5, N . Y. A 12 page illustrated mag­
azine describing and illustrating various uses of 
nickel aiid nickel-alloys in jaw crushei's. castings, 
electric tools, gas turbine. uiii\-ersa! .joints and 
many others. Also includes list of stock and 
seivice centers for "inco" products. 

(5513) " T H E BEACON," March 1950, by The 
Ohio Oil Co., Findlay, Ohio. A 36 pa^e emplo.yee 
magazine contaliiing illustrated articles and 
items devoted inainly to compan,v affairs and 
employee personals. This issue contains the 
fourth of a series o! articles on the Hoover 
Report. 

(5514) DOUBLE T U B E COREBARREL. Bulletin 
No, 175 by Sprague and Henwood. Inc., Scranton 
2, Pa. Describes and illustrates Series " M " 
double tube corebarrel giving advantages of the 
equipment and information on its use. A parts 
list is also provided, 

(5515) "GE WELDING ARCS." Bulletin GEO-
20-B by General Electric Co., Schenectady 5. 
N. V. SLsteen illustrated pages describing new 
twists in weldiiig and various uses of welding 
products. Included is Part XLIV hi an excellent 
series of articles entitled "Production Processes 
. . . Their Influence on Design," 

(5516) "MINERAL INFORMATION SERVICE." 
April 1, 1950, by California Dept, of Natural 
Resources, Division of Mines, Ferry BIdg., San 
Kraiicisco 11, Calif, A monthly news release 
concerning the mineral resources and industry 
of California. This issue coiitains articles on fhe 
<lisco\'ery of jadeite in Oalifornia; the chlorine 
caustic- iiidusti'.v; gem minerals and others. 

(5517) "PROGRESS NEWS," March 1950 bv 
The Gates Rubber Co.. 999 South Broadway. 
Denvoi', Colo. A 28 page illustrated emidoyee 
magaKine containing- articles and items concern­
ing company progress, emjdoyee organizations, 
personals and sales. 
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OFFICERS OF ALUMNI ASSOCIATION 

JAMES COLASANTi, '35 
President 

A. GEORGE SETTER, '32 
Vice-President 

ROBERT W. EVANS, '36 
Secrelary 

DONALD J. DRINKWATER, '42 
Asst. Secretary 

MALCOLM E. COLLiER, '22 
Treasurer 

WILFRED FULLERTON, '12 
Asst. Treasurer 

ROBERT J. McGLONE, '27 
Executive Committee 

HARVEY MATHEV /̂S, 'i3 
Executive Committee 

CARL !. DISMANT, '3i 
Executive Committee 

FRANK C. BOWMAN, '01 
Executive Manager 

COMMITTEE CHAIRMEN 

ADDISON B. MANNING, JR., '40 
Athletic 

ROGER M. SCHADE. '21 
Aiumni Endowment 

MALCOLM E. COLLIER. '22 
Budqet and Finance 

CHARLES O. PARKER, '23 
Nominations 

HARRY J. McMlCHAEL, '39 
Capability Exchange 

HERBERT W. HECKT. '36 
Publications 

LYNN W. STORM. '02 
Research and Investigations 
A. GEORGE SEHER, '32 

Membership 
JOHN H. WINCHELL, '17 

Legislation 
ED. F. WHITE, '36 

Public Relations 

PUBLICATION COMMITTEE 

HERBERT W. HECKT, '36 
Chairman 

WILLIAM M. TRAVER, 'i6 
Vice-Chairman 

BERNARD M. BENCH, '30 
HOWARD A. STORM, '29 

CLYDE O. PENNEY, '36 
MARVIN ESTES, '49 

M E E T I N G S 

Executive Committee Meetings 
3rd Monday of each month, Alunini Office, 

7:30 P. M. 
Aiumni Council Meetings 
4th Thursday of each month, Argonaut 

Hotel, 6:30 P. M. 
Publication Committee Meetings 
2nd Monday of each month, Alumni 

Office, S P. M. 
Magazine StafF Meetings, Alumni Office 

on call. 
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EXECUTIVE C O M M I T T E E M E E T I N G 
T h e regular meeting of the Execu­

tive Committee of the C o l o r a d o 
School of M i n e s A l u m n i Association 
was held in the A l u m n i office, 734 
Cooper Bui ld ing , Denver, on M o n ­
day, A p r i l 17, 1950. 

T h e meeting was called to order 
by President James Colasanti at 7:35 
P . M . 

Roll Ca l l 
Members present: James Colasanti, 

President; A . George Setter, Vice 
President; Robert W . Evans, Secre­
tary; C a r l I . Dismant, Robert J . 
M c G l o n e . Committee chairmen : E a r l 
L . Durb in , E d w i n F . W h i t e , H a r r y 
L . M c N e i l l , Robert Spaiding. Frank 
C . Bowman, Executive Manager . 

Members absent: M a l c o l m E . C o l ­
lier, Treasurer ; Harvey Mathews. 
Committee chairmen: Addison B . 
Mann ing , Roger M . Schade, Charles 
O . Parker, L y n n W . Storm, Herbert 
Heckt . 

T h e minutes of M a r c h 20, 1950, 
were read and approved. 

President Colasanti called for the 
Treasurer's report and reports of 
standing committees as fo l lows: 

Treasurer's Report 
M r . Bowman reported in M r . C o l ­

lier's absence. 
Financial ly, the association is in 

good shape. Fo r the 2 5 % budget 
period 30.7% of the a n t i c i p a t e d 
receipts have been received and 2 2 % 
of the budgeted expenditures have 
been spent. Fo r this period the associ­
ation shows a net profit of $5,413.27. 

M o v e d by M r . M c G l o n e the re­
port be accepted; seconded by M r . 
Setter; passed. 

Alumni Endowmeni' Commit tee 
M r . Bowman reported for M r . 

Schade. 
D u r i n g M a r c h 1950, $68.00 was 

received and $172.43 spent, leaving a 
balance in the Endowment F u n d as 
of M a r c h 31, 1950, of $1939.41. 

T h e P l a c e m e n t F u n d showed 
receipts of $286.16 during M a r c h 
and disbursements of $471.31. A s of 
M a r c h 31, 1950, tbe fund shows a 
cash balance of $1167.83. 

M o v e d by M r . Dismant the report 
be accepted; seconded by M r . M c ­
N e i l l ; passed. 

Athlet ic Commit tee 
M r . Bowman reported in M r . 

Manning ' s absence. 
Receipts to the L o a n F u n d in 

M a r c h amounted to $23.00, making 
a total of $869.95 in the checking ac-
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count, $4760.37 in the savings account 
and $523.00 in outstanding notes. 

T h e annual " M " Awards dinner 
w i l l be held on Thursday, A p r i l 20, 
1950 at the Mines Cafeteria. A n ­
nouncements have been sent to a l l 
local alumni. 

M o v e d by M r . Evans the report be 
accepted; seconded by M r . Dismant ; 
passed. 

Capabi l i ty Exchange Commit tee 
M r . D u r b i n reported there had 

been much more activity in M a r c h 
than there had been in February. 
D u r i n g M a r c h there were 18 calls for 
men, 23 recommendations made, and 
2 placements reported; 1323 letters 
were mailed; 434 men are on the 
active list, and 71 calls for men re­
main unfilled. 

Letters have been wri t ten to all 
men on the active list requesting their 
files be brought up to date. 

Letters have been wri t ten to all 
former employers who have used the 
placement service. 

Letters w i l l be mailed to determine 
the interest that may be aroused by 
the publication of a semi-monthly bul­
letin previously discussed. 

M o v e d by M r . Dismant the report 
be accepted; seconded by M r . M c ­
Glone ; passed. 
Instruction Commit tee 

M r . M c N e i l l reported that the 
committee had not met as a whole, 
however procedures are beginning to 
shape up. A session w i l l be held wi th 
Dean Signer and then wi th members 
of the faculty. 

Present graduating engineers are 
better polished than they have been 
in the past. D r . Coolbaugh started 
this trend toward more polished engi­
neers and D r . Parker carried on 
through wi th this course of action. 

T . W . Nelson, '34 of M a g n o l i a 
Petroleum Company in Dal las has 
been added to the committee. H e is 
interested in the post-graduate school. 

Methods of getting suggestions for 
bettering the courses at the school was 
discussed. 

M o v e d by M r . Setter the report be 
accepted; seconded by M r , M c G l o n e ; 
passed. 

Budget & Finance Commit tee 
N o report. 

Legislation Commit tee 
N o report. 

Membership Commit tee 
M r . Setter reported that dues have 

been coming in very w e l l this year. 
Letters have been sent out to delin­
quents wi th the hopes of speeding up 
the outstanding dues. 

A s of M a r c h 31, 1950, there were 
1159 annual members, 194 l ife mem­
bers and 63 associate members. 

(Continued on page 37) 
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Prof. Clark B. Carpenter 
was presented a plaque at a recent 

meeting of Sigma Gamma Epsilon 
fraternity c o m m e m o r a t i n g his 25 
years of service. H e is Grand Presi­
dent of the professional engineering 
fraternity. 

T h e dinner meeting was given in 
honor of Prof . Carpenter and 14 new 
members. 

N o r m Domenico, '48, s h o w e d 
kodachromes of seismic and gravity 
work on the Seward ice field in 
Alaska . W o r k i n g wi th students f rom 
Cal i fo rn ia Institute of Technology, 
where he received his masters degree, 
Domenico spent three months deter­
mining that the depth of the Seward 
ice was 2000 feet. H e has returned to 
Mines to study for his doctorate. 

Silver Diplomas 
to be given at graduation this year 

w i l l show a change in the heading 
f rom the School of Mines of the State 
of Colorado to Colorado School of 
Mines . 

T h e body of the unique "sheep­
skin" w i l l be essentially the same wi th 
a few minor changes in wording. A l l 
signatures at the bottom of the di­
ploma w i l l be omitted except those 
of the president, the secretary of the 
board of trustees, tbe dean, and the 
head of the graduating department. 

Pictures of the new diploma and 
a complete list of changes and addi­
tions w i l l be available as soon as the 
master diploma is received hy the 
school engraver, Carson L . Doss. 

Dr. F. M . Van Tuyi 

head of the geology department at 
Mines, has writ ten an article entitled, 
"Petroleum Geology." It is writ ten in 
semi-popular style and w i l l be the 
opening chapter of a book to be 
published by the Interstate O i l Com­
pact Commission. A n introduction to 
historical and structural geology, a 
discussion of the origin and occur­
rence of petroleum, and a summary 
of the methods by which oi l is found 
make up the article. 

T h e book is being published to im­
prove oil-producing practices by edu-
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eating producers in the possibilities of 
secondary recovery and other modern 
engineering methods. Copies of tbe 
book w i l l be available f rom commis­
sion officers in the Capi tol Bui ld ing , 
Oklahoma Ci ty , Oklahoma. 

The Annual Mil i tary Bali 
of tbe R O T C unit at Mines, spon­

sored by the local chapter of Scabbard 
and Blade, honorary mili tary frater­
nity, was held in the Silver Glade 
room of the Cosmopolitan Hote l , 
Denver, tbe latter part of M a r c h . 

Highl igh t of the affair was the an­
nouncement of promotions of cadet 
officers to command the R O T C unit 
at the annual formal inspection on 
A p r i l 18. Twenty-f ive Colorado men 
were among the fiftj'-three receiving 
promotions. 

New Equipment 
for the experimental mine at Idaho 

Springs has been received by the min­
ing department. T h e m a c h i n e r y , 
valued at about $1500.00, was given 
to the school on a loan basis. 

T h e equipment was secured largely 
through the efforts of E d w i n F . 
W h i t e , '36, manager of the Denver 
Machine Shop, distributors in this 
area of L e R o y - Cleveland mining 
equipment. 

Included in the equipment are a 
Reverse A i r Feed Sinker, a M o d e l 83 
seven-foot air column, an S-11 Stoper, 
and a 35-pound wet sinker d r i l l . 
Other machinery w i l l be forthcoming 
as soon as it can be installed in the 
mine. 

Results of the Recent 
Student Election 

show Robert M e n k of Denver is 
next year's student body president. 
M e n k , who is also president of the 
Barbs, becomes president of the A s ­
sociated students and their governing 
body, the Student council. H e de­
feated Pau l Hodges who w i l l serve 
as vice president of the student body. 

D i c k Bench of Glendale, C a l i ­
fornia, is the newly-elected athletic 
representative. 
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Mines' Athlet ic Fund 
was the recipient of a $500 gift 

f rom the Student council's account as 
donated by the governing group. 

T h e council felt that because of an 
excess In their books the gift should 
be given to the financially needy 
athletic fund. 

T h e amendment to the constitution 
concerning representation on the A t h ­
letic council was read and approved 
for the second time. 

T h e student board of publication's 
financial obligations have been done 
away wi th , and in the future a l l of 
the board's finances w i l l be handled 
through the Student council's account. 

Fo l lowing the policy of previous 
years the editor and business manager 
of T h e Oredigger and Prospector w i l l 
be awarded a one third share in the 
profits of their respective publications. 

T h e budget committee made the 
fo l lowing recommendations w h i c h 
were approved: First , the assistant 
student treasurer w i l l receive $ i 0 per 
month for a twelve month period. 
Second, the salary of the publications' 
photographer w i l l be raised to $25 
per month for a nine month period 
and an assistant photographer w i l l be 
given $10 per montb for the same 
length of time. 

»LUmni BUSIHESS 
(Continued from page 36) 

T h e committee w i l l talk to the 
seniors in the very near future. 

M r . Setter reported that he is too 
busy to efficiently discharge his duties 
on the committee and would appoint 
a vice chairman to handle the mem­
bership campaign. 

M o v e d by M r . Evans the report 
be accepted; seconded by M r . Dis ­
mant; passed. 
Nominations Commit tee 

N o report. 

Public Relations Commit tee 
M r . W h i t e reported there was no 

financial statement available at the 
present time on the dinner for D r . 
Parker. T h e dinner was a great suc­
cess. 

CContinued on page 39) 
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ARIZONA 
Two meetings in yesr, second Saturday in 
April and October. H. Z. Stuart, '36, Bisbee, 
Vice-Pres.r C. A. Davis, '27, Phoenix, Vice-
Pres.; V/. V/. Simon, '15, Superior, Vice-Pres.; 
B. G . Messer, '36, Secretary-Treasurer, Rt. I, 
Box 40, Globe, Aril. 

BAGUIO 
Frank E. Delahunty, '25. President; Luther 
W. Lennox, '05, Secretary-Treasurer, Ben-
guef Consolidated Mining Co., Baguio, P. I. 
Meetings upon call of secretary. 

BARTLESViUE 
Burt R. Kramer, '42, President; John W. 
Tynan, '4i, Vice President; Richard M. Brad­
ley, '36, Secretary, Cities Service Oil Co., 
Bartlesvllle. Luncheon meetings every Friday 
noon in the Burlingame Hotel Coffee Shop. 

BAY CITIES 
Louis DeGoes, '48, President; George Play-
ter, '30, Vice President; Clyde Osborn, '33, 
Secretary; James N. Peros, '38, Treasurer. 
Visiting Miners contact Secretary, c/o 
Western Machinery Co.. 762 Folsom Street, 
San Francisco, Calif., Exbrook 2-4167. 

BIRMINGHAM 
Robert J . Blair, '39, President; Stanley M., 
Waiker, Ex-'ll, Vice President; Hubert E. 
Risser, '37, Secretary-Treasurer, Bradford 
Mine, Dixiana, Alabama. Meetings held 
upon call of secretary. Visiting "Miners" 
please contact secretary. 

CENTRAL OHIO 
Roland B, Fischer, '42, President; Frank M. 
Stephens, Jr., '42, Secretary-Treasurer, Bat­
teile Memorial Institute, Columbus, Ohio, 

CENTRAL WYOMING SECTION 
Herbert Schlundt, '43, President; Lynn D. 
Efvin, '40, Secretary-Treasurer, c/o Stano­
lind Oil & Gas Co., Casper, Wyoming. 
Meetings, first Saturday, March, June, Sep­
tember, December. 

CLEVELAND 
Joseph R, Gilbert, '42. Secretary, 14513 
Northfieid Ave.. East Cleveland !2, Ohio. 
Meetings last Friday of each month at the 
Carter Hotel, Cleveland. 

COLORADO 
E. S. Hanley, '34, President; Herbert W. 
Heckt, '36, Vice President; David Roberts. 
'40, Treasurer; William J . Holtman, '43, 
Secretary, 930 Downing St., Denver, Colo, 
Meetings upon call of Secretary, 

EASTERN PENNSYLVANIA 
Names of Officers and notice of Meetings 
to be announced later. 

GREAT LAKES 
Francis W. Mann, '43, President; R. D. Fer-
nald, '37, Vice President; Stanley Ohlswager, 
Ex-'49, Secretary. Meetings: Fourth Friday, 
January, April, October. Visiting Miners con­
tact President, c/o Standard Oil Co. (Ind.), 
Pipeline Dept., 910 So. Michigan Ave., 
Chicago I. 
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HOUSTON 
Albert L. Ladner, '27, President; McKay G. 
Donkin, '29, Vice President; W. Bruce Bar­
bour, '37, Secretary, c/o The Second Na­
tional Bank of Houston, Oli & Gas Div.. 
Houston. Monthly luncheon meetings held 
on the first Tuesday at Noon, Tenth Floor of 
the Houston Club. Visitors please contact 
the secretary at The Second National Bank 
of Houston. 

T h e Houston Section held their 

regular monthly luncheon at the 

Houston Club Tuesday, A p r i l 4th. 

A capacity crowd of 30 attended, 

among whom were two newcomers 

who were introduced: H e r b e r t 

Barnes '49, and W i l l i a m Alicire '48, 

both wi th Shell O i l Company. 

T h e regular Miners attending were 

as fo l lows: 

Jim Pittinger, '49; John Tuttle, '49; 
Irwin M , Glasser, '43; James L. Ballard, 
'25 ; Carl F. Beilharz, '25; Geo. R. Brown, 
'22; Vernon Redding, '40; Glenn E . Bader, 
Ex-'27; R, K. Tracy, '28; Lester Truby, 
'48; Stanley A . Wtckstrom, '38; Donald 
M . Davis, '25; McKay G. Donkin, '29; 
Raymond A . Kerr, '3 6; Jack B. Ferguson, 
'30; Donald I. Gahagan. '27; K . Pat Hur­
ley, '22; Albert L. Ladner, '27; Julian K. 
Pawley, '40; L. E . Wichmann, '21; Ken­
neth R. Bowie. '30; Howard K. Schmuck, 
'40; Charles E , Redmon, Jr., '39; Herbert 
Treichler, Jr., '40; W . B. Barbour, '37; 
R. J. Arnold, '49; Myron C. Kiess, '25; 
Samuel C. Sandusky, '48. 

KANSAS 
All activities suspended. ' 

MANILA 
John R. Wagner, Jr., '40, President; Ernesto 
C. Bengzon, "21, Vice-President; M, M. 
Aycardo, Jr., "41, Secretary-Treasurer, 3rd 
Floor Soriano BIdg., Manila, P. i. Luncheon 
meetings second Saturday all even months 
of the year. 

MONTANA 

A. B. Martin, '23, President; M. R. Hoyt, 
Ex-'08, Vice-President; C . B. Hull. '09, Sec­
retary, 854 W, Silver, Butte, Montana. Meet­
ings upon call of Secretary. 

NEW YORK 
Russell J . Parker, '19, Rupert B. Lowe, '22, 
Co-Chairmen; Fred D. Kay, '21, Secretary-
Treasurer. Room 2202, 120 Broadway, New 
York 5, N. Y. Telephone: Worth 2-6720. 
Monthly meetings. 

NORTH CENTRAL TEXAS 

OKLAHOMA 
Nell Whitmore, '29, President; George W. 
Reed, '35, Vice-President; Carl R. Holmgren, 
'38, Sec'y-Treas., 2612 East 13th St., Tulsa, 
Oklahoma. Luncheon meetings each and 
every Tuesday noon in the Hotel Tulsa 
Coffee Shop. Always glad to have fellow 
Miners when In Tulsa. 

OKLAHOMA CITY 
J . S. "Monty" Montgomery, '31, President; 
H, M. "Hugh" Rackets, '42, Vice President; 
M. O. "Shorty" Hegglund, '41, Secretary-
Treasurer, o/o Stanolind Oli and Gas Co., 
First National Building, Oklahoma City. 
Okla. Meetings, first and third Thursdays of 
each month at the Oklahoma Club. Lunch­
eon 12:00 Noon. Alt Mines Men are cordially 
invited to drop in. 

PACIFIC NORTHWEST 
A. R. Kesling, '40, President, 2915 Holgate, 
Seattle; Phone: PR-7392. W. i. Sedgely, '40, 
Secy-Treas., 6040-36th Ave., S. W. Seattle 
6; Phone: AV-864!. Meetings upon call of 
Secretary. 

PENNSYLVANIA-OHIO 
SECTION 
William H. Sparr, '39, President; George G. 
Yeager, '40, Secretary, 3229 Circle Drive, 
Pittsburgh 27, Pa. Meetings upon call of of­
ficers. 

SOUTHERN CALIFORNIA 
John Biegei, '39, President; A. J . Helser, '43, 
Vice President; C. J . Cerf, '41, Treasurer; 
Franklin S. Crane, '43, Secretary, c/o Oilwell 
Supply Co., 934 North Alameda St., Los 
Angeles. Telephone: MUtual 7311. 
Scheduled meetings second Monday of Jan­
uary, April, July and October, at OHicers' 
Club, 2626 Wilshire Blvd., Los Angeles, 6:30 
P.M. Phone Secretary for reservation. 

T b e Spring meeting of the South­

ern Cal i forn ia Section was held on 

A p r i l 10, 1950, at a new location, 

" T h e Officers C l u b , " at 2626 W i l ­

shire B l v d . , Los Angeles, Ca l i f . 

T h e meeting was presided over by 

John Biegei, our newly elected Prexy. 

Committee reports were read and ap­

proved and other business taken care 

of by the group. 

T h e speaker of the evening was 

M r . George Thomson, Special Agent, 

Federal Bureau of Investigation, who 

gave an Interesting talk on the B u ­

reau, its history, activities and other 

particulars. 

E. J. Brook, '23, President; J . W. Peters, '38. 
Vice President; H. D, Thornton, '40, Secty.-
Treas. {Ft. Worth] 506 Nell P. Anderson 
BIdg., Fort Worth, Texas, Telephone: 3-3058; 
Henry Rogati, '26, Secty-Treas. (Dallas] 407 
Southland Life BIdg., Dallas, Texas, Tele­
phone: Riverside 4846. Four meetings during 
year, second Monday of month, February, 
May, September and November. 
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M a n y new faces were in evidence, 
Including D i c k M o o d y f rom San 
Francisco; he is now the new Dis ­
trict Manager of the Los Angeles area 
for A l l l s - Chalmers Manufac tu r ing 
Co . Robert P . Obrecht was a guest 
f rom the San Francisco region. 
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Preston Grant, Ex-'33 
Lester S. Grant, '99 
T . H . GarneCt, '11 
jno. C. Mitchell, '39 
W, W. Lowrey, Ex-'41 
Robt. E . Simon, '48 
R. E . Watson, '43 
R. C. Cutter, '49 
C. E. Stiefken, '41 
Heine Kenworth}', '32 
Ardris Haig, '36 
F. M . Nelson, '25 
W, P. Morris, '32 
C. E . Dismant, '31 
G. Keith Taylor, '23 
T . L. Wells, '29 
Jean Goldsmith, '41 
Oscar Davila, '47 
V. L. Mattson, '26 
D. C. Derinser, Jr,, '24 
J. W . Hyer, Jr., '42 
M . G. Zangara, '48 
C. E . Prior, Jr., '13 
LeRoy G. Hall, '35 
Ralph Bowman, '48 
G. Featherstone, Jr., '43 
Orville P. Smith, '49 
John A . Bowsher, '34 
I. C. Stipe, '40 
Chas. L. Wilson, '44 
Victor R. Martin, '41 
D. J. McMuUen, '44 
Paul B. Davis, '39 
W . K. Dennison, Jr., '40 
John J. Rupnik, '33 
E. C. Philpy, '49 
V. G. Gabriel, '31; '33 
Robert G. Wheeler, '49 
Dale Nix, '26 
E, E . Hand, Jr., '12 
W. E . Burleson, Ex-'26 
John C. Dyer, '27 
Geo. M . Thomas, '44 
Ninetta C. Davis, '20 
William S. King, '49 
Chas. M . Tarr,_'38 
George E . Norris, '27 
A, W . Heuck, '36 
William G. Park, '49 
L. D. Turner, '41 
J . L. Soske, '29 
ino. B. Boteiho, '42 
b. B. Mazer, '47 
Joe T , Robison, '49 
James W . McLeod 
Douglass F. Evans, '25 

Chas. T . Pease, '48 
John H . Winchell, '17 
C. W . Gustafson, Ex-'34 
M . L. Talley, '49 
L. F. Bombardieri, '41 
T . E . Howard, '41 
D. M , Coleman, '49 

,C. J. McGee, '47 
Andrew Milek 
Chas. B, Hoskins 
Jack F. Frost, '25 
C. E . Osborn, '33 
John M . Suttie, '42 
H . Z. Stuart, '36 
R. E . Lintner, '43 
M . O. Whitlow, '49 
Clark W. Moore. '32 
Ben E . Terry, '33 
Jack D. Duren. '48 
P. M . Ralph, '48 
W. E . Ellwanger, '43 
John Robertson, Jr., '49 
F. L. Stewart, '43 
K. E , Lindsay, '40 
L. H . Shefelbine. '43 
L. E . McCloskey, '47 
C. A. Einarsen, '47 
J. H. McKeever, '47 
A, N. Nelson. '26 
Geo. A . Kiersch, '42 
H . K. Schmuck, Jr., '40 
R, L. Hennebach, '41 
Roy F. Carlson, '48 
Ralph L. Bolmer, '44 
Jas. D. Alderman, '49 
jos. R. Soper, Jr., '44 
K. T . Lindciuist, '46 
Robt, F. Barney, '35 
Charles S. Pike, '39 
Clyde O. Penney. '36 
Jack Q. Jones, '40 
Thos. E. Gaynor, Jr., '48 
R. P. Comstock, '41 
FL L. Gardner, '27 
G. A. Golson, '42 
C. N. Bellm, '34 
K. H . Matheson, Jr., '48 
Charles O. Clark, '49 
R. K. Lisco, Ex-'47 
Fred C. Sealey, '17 
Wm, G. Cutler, '48 
J. E. Serrano, '20 
D. R. MacLaren 
A. E . Calabra, '48 
John A . Fraher, '44 
B. B. LaFollette, '22 
N. S. Morrisey, '42 
A. C. Levinson, '47 
W . M . Traver, '16 
George D. Tarbox, '38 
Julian B. Willis, '40 
John J. Butrim, '42 

David P. Morse, '49 
N. H . Norby, '49 
Wm. M . Aubrey, Jr., '43 
Robert W . Price, '35 
A. A. Bakewell, '38 
W . P. Gillingham, '47 
Geo. O. Argali, Jr., '35 
Theodore W. Sess, '34 
Robert L, Garrett, '45 
V. L. Easterwnnd, '49 
A. F. Suarez, '41 
P. Aiber Washer, '26 
James E . Werner, '36 
Thomas H. Cole, '43 
Alex A . Briber, '48 
C. F. Cigliana, '41 
W. W. Fertig, Ex-'24 
L. E . Saiisa, '38 
Charles P. Gough, '48 
James M . Perkins, '49 
R. A. Marin, '45 
I. W . Bodycomb, '48 
R. B. Nelson, '47 
Charles W. Tucker, "47 
Billy F. Dittman. '49 
W. Fred Caspar, '43 
Louis Hirsch, '49 
H . A . Brnna, '41 
C, C. Crawford, '40 
R, S. Warfield, '48 
R, S. Bryson, '49 
Ernest E. Braun, '49 
C. D. Frobes, '24 
Lonis C. Rubin, '27 
W. T . Townsend, '48 
Edmond A. Krohn, '43 
Wm. G. Robinson, '48 
John Robertson, '22 
T . A, Manhart, '30 
John M . Carpenter, '35 
N. E . Maxwell, Jr., '41 
M . B. Seldln. '48 
John F. Whalen, '49 
A. L. Carver. '43 
J. P. McNaughton, '42 
Harry E . Lawrence. '48 
John W . Chester, '44 
W, T . Miliar. '22 
John M . Tufts, Jr., Ex-'38 
A. F. Boyd, '26 
David P. Morse, '49 
Thos. P. Bellinger, '47 
Robert f. Black. '49 
R. W . Parker, '49 
Lester B. Spencer, '4+ 
G. H . Lancaster, '41 
Marvin E. Lane, '44 
A. G. Hampson, Ex-'51 
C. W. Gustafson. Ex-'34 
T . E. Phipps, '49 

Those present were: 
Bill Boyle, '12; R. C. Walker, '48; 

Gower Waters, Ex-'09; P. M . Howell, 
'38; J. Bailagh, '10; H. C. Armington, 
•07; F. A. Foley, '49; R. G. Godfrey, '38; 
N. M , Nichols, '40; K. W. Ward, '43; H . 
D. Campbell, '42; C. A . Spicer, Ex-'OS; 
C. A. Rockwood, '12; W. D. Abel, '06; 
H . C. Eddy, '09; j . E . Warnecke; H . J, 
Wallace. '04; FI. R. Kilgore, Ex-'08 ; J. P. 
Finger, Ex-'IO; Wm. F. Dogan, Ex:-'12; 
Sid French, '08; W . A. Gardiner, Ex-'05 ; 
R. M . Fidiaway, '16; R. W. Fullaway, 
Guest; F. L. Stewart, '43; Otto C. Whit-
aker. Guest of Sidney' Small, '17; R. L. 
Housman, Ex-'21 ; A . M . Turner, '21; 
Merle Jackson, Ex-'22; H . L. Young, '39; 
T. A. Kavenaugh, '38; W. Levy, '48; R. 
F. White, '18; L M . Charles, '21; J, H . 
Boistad. '43; E . E . Dawson, '38; Ben H . 
Anderson, '34; J. R. Slover, Ex-'37; S. L. 
Jackson, '36; W . W . Clure, Ex-'29; W. Z. 
Bancroft, '36; Wm. V. Beggs, '37; T . E , 
Giggey, '35; R. W . Heindel. '32; R. W. 
Crabtree, '31; H . E . King. '03; E . C. 
Curzon, '23; Wm. C. Wattles, '03; R. S. 
Brummelt, '26; E . W . Westervelt; W . C. 
Prigge, '42; F. A. Brown, '21; V. P. Pen-
tegoff, '28; J. G . Hathaway, '42; John 
Biegei, '39; F. S. Crane, '43; Rufus M . 
Smith, '29; A . J. Heiser, '43; Robert P. 
Obrecht, '34. Guest. 

ST. LOUIS 
James E. O'Keefe, '37, President; Floyd M. 
Beileau, '23, Secretary-Treasurer, 955 Tuxedo 
Blvd., Webster Groves, Mo. 

UTAH 
H. J . Vander Veer, '30, President; Wallace 
W. Agey, '39, Secretary-Treasurer, 852 So. 
!9th East St., Salt Lake City 5, Utah. 

WASHINGTON. D. C. 
Marcus G. Geiger, '37, President; Frank 
E. Johnson, '22, Vice President; Leroy M. 
O t i s , '14, Secretary-Treasurer, Mutrklrk, 
Maryland. 
Scheduled evening meetings called for the 
third Thursday of every other month at the 
Continental Hotel, Washington. D. C. Spe­
cial meetings arranged when warranted. 

C n G i n C E R S ' D f l V 
CContinued from page 24) 

A n n u a l Engineers' D a y was over. 

Conclusion 
T o M a r t i n S. French, his student 

committee, and the faculty advisor, 

go the gratitude and commendation 

of a l l who attended the E -Day cele­

bration. T h e fine program and the 

srnooth handling of the activities 

spoke clearly of hard work and care­

f u l planning. Committee members 

were: 

Martin S. French Chairrnan 
Walter M . Chapman Vice Chairrhan 
Louis M . Hovart — — Exhibits 
Jasper N. Warren - - - Advertising 
Howard A . Anderson - Registration 
Frederick T . Quiett - Activities 
Joseph R. Driear High School Exams 
H, E . Berninghausen Publicity 
Wayne F. Bohanan - Geophysics 
Emory V. Dedman Ass't Geophysics 
Harry L. Shiveiy Coal Mining 
Ross M . McDonald - Metal Mining 
Arthur Meyer - - . Mining Geology 
William H . Everett Metallurgy 
Robert H . Muench Metallurgy Ass't 

Glenn W . King - Petroleum Production 
John V. Newhouser Petroleum Geology 
Warren S. Dronen -— Petroleum Refining 
Carl F. Yuenger - - Ass't Pet. Ref. 
Gordon L. James Ass't Pet. Ref. 
George M . Ball .... Engineers' Day Dance 
Franklin F. Clark - Faculty Advisor 

(Continued from page 37) 

T h e A n n u a l Banquet, preceding 

Commencement at Mines , w i l l be 

held Thursday, M a y 25, 1950, at 

Daniels & Fisher's. T w o speakers for 

the dinner were suggested: Map le T . 

H a r l , Chairman of the Board of the 

Federal Deposit Insurance Corpora­

tion, and George T . Har ley , M a n ­

ager of International Minera ls & 

Chemical Corporation. It was sug­

gested that it be left to tbe committee 

to decide on the speaker. 

M o v e d by M r . Evans the report 

be accepted; seconded by M r . Dis­

mant ; passed. 

Publication Commit tee 
M r . Bowman reported for M r . 

Heckt . 

Financially, the magazine is in 
good shape. Fo r the 2 5 % budget 
period 27 .5% of the budgeted income 
for tbe year has been earned and 
18.1% of the alloted expenditures 
have been spent. 

T h e A p r i l magazine should be 
ready for mailing around A p r i l 20. 

There Is plenty of material on hand 
for the M a y Issue. 

(Continued on page 41) 
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These books may be obtained 
through the Book Department of 
The Mines Magazine. 

The Road Ahead, 
America's Creeping Revoiution 

By John T , Flynn, The Devin-Adair 
Co., New York. 1950. 160 pages. $2.50. 

Here is a book which has an excellent 
chance of becoming the instrument for the 
crystallization of that large body of pub­
lic opinion which stands in opposition to 
the leftward trend of our government in 
matters political and economic, particu­
larly the latter. 

Aside from its other values, this book 
will serve a useful purpose in that it 
takes a siiind unegii'wocally and ivlt/ioiit 
prete7ise on an issue, t/ie finer potJtts of 
iv/iic/i hwve too long been surrounded 
ivit/i the mists of abstraction and emo­
tionalism. The author names names with­
out regard to position or prominence and 
without apology or evasion. Readers on 
any side of the political fence will be 
forced to admire his refusal to hedge on 
the issues he discusses. 

Drawing a forceful parallel between 
political and economic developments in 
this country and the rise of Fabian Social­
ism in Britain, the author traces the swing 
away from pure capitalism which has 
characterized recent U. S. developments 
in the theory and practice of national 
economics. He names the persons and or­
ganizations responsible for this trend and 
he describes just how it is being accom­
plished. 

Calling for positive action, M r . Flynn 
sets forth a series of steps to be taken 
against the anti-capitalistic trend now ex­
istent and readers will like the freshness 
of his approach. 

For many a reader who has been wan­
dering about in a confusion of doubt and 
bewilderment in matters political and eco­
nomic, this book will serve as a literary 
catalyst, resolving loose thinking into a 
solid core of strong conviction and, in­
deed, it is about time. 

Prosperity Unlimited 
By Carl Wilken, lithographed, Sioux 

City, Iowa. 1947. 158 pages. 31 Charts. 
$3.00. 

The author of this very interesting 
book is a farmer, a very articulate one 
to be sure, but a farmer, nonetheless, 
with all the farmer's innate respect for 
and faith in agriculture per se. This fact 
is quite evident to the reader as he per­
uses the opinions and ideas set forth in 
the hook. 

The basic tenet of Mr. Wilken's eco­
nomic theories is his unshakable belief 
in the paramount position of agriculture 
in the national economy. Quoting Ben 
Franklin he says that there are only three 
ways for a nation to become wealthy, i.e.: 
war, exploitation, and agriculture, and he 
assembles some powerful evidence in sup­
port of this idea. In consequence, he adds, 
"there is only one answer to our eco­
nomic problems. We must maintain farm 
prices at parity If we wish to have the 
foundation for full employment and pros­
perity." 

In the area of world trade, the author 
decries the blindness which brings a con­
stant stream of imports of "cheap" for­
eign goods into this country, Says M r . 
Wilken, 'A pound of copper in Chile at 8 
cents per pound may cost less, but it will 

also reiluce the exchange market for manu­
factured goods in exact ratio. Industry, 
instead of having a market for 17 cents 
of finished goods for each pound of cop­
per it uses, will have a market for only 
eight cents. / / this policy forces the Ari­
zona miner out of a job, then industry 
will hwve to pay taxes to keep him on re­
lief out of the 8-cent market in Chile." 

Thus the author exposes the fallacy 
of "cheap" imports. He points out, also, 
the dangers to the development of domes­
tic industries which are a consequence of 
hi'per-importation. 

"Free enterprise," says Mr. Wilken, 
"must have a 'governor' if we are to es­
cape the 'boom and bust' cj'cle and this 
'governor' should be stable prices." He 
insists that, "a stable price level does not 
remove the incentive to produce but pro­
tects it. Industry must realize that profits 
should be made through efficiency In pro­
duction rather than the up and down 
swing of the price level." 

All of these ideas are presented with 
much factual and statistical material to 
support them but their principal force 
comes rather from the obvious sincerity 
and conviction of their author. Many 
readers will disagree with the writer's 
economic theories but they will be hard 
put to refute them as forcibly and as fac­
tually as they are presented. The phe­
nomenon of a new economic theory being 
presented interestingly and in simple lan­
guage will draw loud cheers from those 
who have suffered through weighty, wordy 
tones on economy which say less in ten 
pages than this little book says in one 
paragraph. 

Out of My Later Years 
By Albert Einstein, Philosophical L i ­

brary of New York, New York, 1950. 
282 pages. $4.75. 

Perhaps the most Interesting feature of 
this book consists of Einstein's comments 
on the nature of scientific thought and on 
the human mind as an instrument of com­
prehension. 

There is reality; at least our intuition 
tells us so. And there are concepts of real­
ity and "constructs" of the mind which 
may or may not correspond to reality. "On 
the stage of our subconscious mind," says 
Einstein, "appear in colorful succession, 
sense experiences, memory pictures of 
them, representations and feelings" and 
the "totality" of this "is such that by 
thinking it can be put in order." This 
is a fact, he says, "which leaves us in awe 
but which we shall never understand." 
"One may say," he continues, "the eternal 
mystery of the world is its comprehensi-
bility," and again, "In guiding us in the 
creation of such an order of sense expe­
riences success in the result is alone the 
determining factor." 

He speaks of "primary concepts, inti­
mately connected with typical complexes 
of sense experiences," of a secondary 
and a tertiary layer tied less and less 
directly to the sense experiences and so on 
toward a system "of the greatest conceiv­
able unity." "We do not know whether 
this ambition will ever result in a definite 
system." He has hope that it may, but in 
the meantime "Today's systems of con­
cepts contain deep-seated incongruities." 

He proceeds to outline the progress so far. 
"No one must think," he says, "that 

Newton's great creation can be over 
thrown in anj' real sense." Though we 
have made "important progress since the 
time of Newton, we still have no formula­
tion of physics from which the whole com­
plexity of investigated phenomena and of 
partial theoretical systems of a successful 
kind could be logically deduced." 

He proceeds historically to the "notion 
of the material point," as fundamental to 
mechanics, to trouble with the theory of 
light as its "wave" character was re­
vealed, to the very successful theory of 
the electro-magnetic field, and, to the un­
resolved conflict between the "field" and 
the "material point" concepts. Newton's 
theory could no longer explain the whole 
of physical reality. 

Then as to relativity, Einstein speaks 
of the Maxwell-Lorentz Theory, how its 
success brought confidence that the electro­
magnetic equations for empty space are 
valid, along with the statement that light 
travels in space with a certain constant 
velocity C. It was necessary to recognize 
the law of a constant velocity of light for 
all inertial systems. "By this procedure 
time lost its absolute character and was 
included with the special coordinater 
(X.Y.Z,) as of algebraically (nearly) 
similar character." 

Notions of anything like a fixed frame 
of experience for "absolute motions" had 
to go. Also the sense of time as a separate 
entity, flowing on at a uniform rate, re­
gardless of an3'thing else. And in their 
place came notions of space that may 
somehow be curved or warped, of meas­
uring rods becoming shorter as their 
speed increases, measurements of time; 
also that change according to some law, 
and, all this inexplicable without the use 
of ingenious mathematics. 

No doubt this set of concepts is success­
ful in many aspects. The bystander may 
ask: "Are they merely tools to employ in 
using the forces of Nature? As we use 
them, will we develop an intuition as to 
their meaning and relation to reality?" 

The relation E = Mc", is one of these 
concepts. That some corrolary of it is suc­
cessful, we have Hiroshima to witness. 

Einstein speaks of "those parts of the 
general relativity theory which can today 
be regarded as final" but adds that they 
still leave two logically unconnected parts, 
gravitational and electro-magnetic, in a 
total field, nor have they explained the 
atomistic structure of matter. 

There are difliculties with the quantum 
theory also. As to that, he says, "Prob­
ably never before had a theory been 
evolved which has given a key to the in­
terpretation and calculation of such a het­
erogenous group of phenomena." Still he 
thinks it is "apt to beguile us into error 
in our search for a uniform basis for 
physics" and this because of incomplete­
ness as an "outcome of the statistical na­
ture of the laws." 

He concludes his scientific discussion 
as follows: "Some physicists, among them 
myself, cannot believe that we must 
abandon, actually and forever, the Idea 
of direct representation of physical reality 
in time and space, or that we must accept 
the view that events in nature are anal-
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ogous to a game of chance. It is open to 
every man to choose the direction of his 
striving; and also every man may draw 
comfort from Lessing's fine saying, that 
the search for truth is more precious than 
its possession." 

"The whole of science," Einstein states, 
"is nothing more than a refinement of 
every daj' thinking." Some of his think­
ing on other subjects is of a familiar 
"every day" sort, and some is like his 
scientific thinking. For instance, in regard 
to ethics, he says, "If we can agree on 
some fundamental ethical propositions, 
then other ethical propositions can be 
derived from them." "Ethical axioms are 
found and tested not very differently from 
the axioms of science. Truth is what 
stands the test of experience." 

As to religion, he believes a "reli­
giously enlightened" person has freed 
himself as well as he can from the "fetters 
of his selfish desires" and has aspirations 
"to which he clings because of their super-
personal value." Again, "Science can only 
he created by those who are thoroughly 
imbued with the aspiration toward truth 
and understanding. This source of feel­
ing, however, springs from tbe sphere of 
religion."—"Science without religion is 
lame, religion without science is blind." 
He says, however, "Teachers of religion 
must have the stature to give up the doc­
trine of a personal God." 

As to government, he believes in social­
ism and a planned economy, but he says, 
"A planned economy as such may be ac­
companied by the complete enslavement 
of the in(!ividual."—"How cati the rights 
of the individual be protected and—a 
counter weight to the power of bureau­
cracy be assured?" 

He believes that the only means to in­
sure peace is a super-government, a world 
government. It should come by agree­
ment, but this is hardly possible, human 
passions being what they are. More likely 
it will come by conquest. 

He is ardently for freedom, of the in­
dividual to follow his creative bent. He 
is for tolerance, and deplores race prej­
udice against the negroes, aud of course 
as against Jews. As regards this latter 
prejudice it is remarkable that he can be 
as objective as he is. He is a humanitar­
ian. His wish is for the good of mankind. 

One who reads this book will be spend­
ing his time among great and original 
ideas and in the company of an inspiring 
personality. 

Reviewed by L. JV. Storjn, '02 

Industrail Materials Handling 
By 1. M . Footlik, C. F. Yarham and J . 

F. Carle. Lincoln Extension Institute, Inc. 
Cleveland, Ohio. 1950. $4.75. 

The rather ambitious aim of this excel­
lent new book is to make a science out of 
industrial materials handling, or, as the 
publishers put it, "to establish a basic 
philosophy for thinking and acting objec­
tively in effecting savings of money, time 
and effort in the industrial handling proc­
esses by the application of the new anal­
yses, equipment and procedures to existing 
needs." 

One very interesting phase of this new 
approach is a newly devised set of sym­
bols used to represent handling equip­
ment, motions and men on Flow Process 
Charts and plant layout. 

An idea of the coverage may be gotten 
from the following chapter headings: De­
velopment and Scope of Materials Han­
dling; Fundamentals of Materials Han­
dling Operations; Selection of Materials 
Handling Equipment; Handling Equip­
ment—Floor Operated; Handling Equip­
ment—Miscellaneous; Convej'ors; Over­
head Handling Equipment; Power Indus­
trial Trucks; The Ford Truck; Pallets 
and the Pallet System; Unit Loads; Plant 
Layout; How to Make a Materials Flan-
dling Analysis; A Typical Industrial Solu­
tion; and Materials Handling Organiza­
tion. 

Industrial, personal, educational and 
research institutions, professional societies 
—everyone interested in industrial tech­
nology will welcome this fine book which, 
for the first time, attempts to bring to­
gether all the basic information In this, 
industry's greatest cost-saving area. 

Introduction to Theoretical 
igneous Petrology 

By Ernest E, Wahlstrom, Professor, 
Department of Geoiogy, University of 
Colorado. John Wiley & Sons, Inc., New 
York. 1950. 365 pages, illustrated, $6.00. 

Written primarily in answer to the need 
for a basic textbook for the study of Igne­
ous petrology, this book is designed to pro­
vide for the reader the background neces­
sary for the understanding of fundamental 
concepts and the awareness of trends of 
thought in the field. 

Noting the ever-increasing emphasis on 
the quantitative aspects of petrology, the 
author has stressed the quantitative ap­
proach to the subject. He presents a sur­
vey of the theory and practice of geo­
physics and of physical chemistry—espe­
cially the phase rule. 

The text is clear and concise and the 
many excellent line drawings and tables 
add to the clarity of the subject matter. 
Students will be grateful for Dr. Wahl-
strom's wisdom in submitting the manu­
script of this work to his students for 
criticism. The results of this plan are evi­
dent in the unusually detailed explana-

HERON ENGINEERING GO. 
PE. 6097 

Plant layout and design of mine, mill and 
smelter facilities, including structures, 
aerial tramways, and waste disposal sys­
tems. 
2000 So. Acoma St., Denver, Colo. 

tions. A further aid to the understanding 
of this text is the Appendix which ex­
plains some "Physical-Chemical Concepts 
Useful To Petrologists." 

One of the great difficulties in the study 
of igneous petrology, particularly in its 
theoretical aspects, has been the fact that 
practically all of the worthwhile literature 
on the subject is scattered widely through­
out a vast body of technical papers and 
journals and in bits and pieces in various 
textbooks not primarily devoted to the sub­
ject. The average student (or anyone else, 
for that matter} does not have the time 
to seek out and absorb all of this scat­
tered information. 

Moreover, many students find the highly 
technical language and the complex mathe­
matics involved in the literature on the 
subject completely beyond their ken. 

This excellent book goes a long wa '̂ 
toward remedying that situation and will 
fulfill a great need both In the classroom 
and for those concerned with the practical 
application of petrological knowledge. 

fliumm BusmESS 
(Continued from page 39) 

A l l material for the 1949 Yearbooit 
and Directory and a l l but the last 20 
pages have been printed. 

T h e 1949 Index should be ready 
for mai l ing wi th the A p r i l issue. 

T h e June issue w i l l be the Special 
Commencement Number. 

T h e 15th Annua l Petroleum N u m ­
ber is planned for publication in Sep­
tember. Letters are being writ ten to 
obtain articles and advertising. 

M o v e d by M r . Dismant the report 
be accepted; seconded by M r . M c ­
N e i l l ; passed. 

Research and Investigation 
Commit tee 

M r . Spalding reported for M r . 
Storm. 

(Continued on page 43) 

New and Up-to-date 

INTRODUCTION TO 

By F.rnest E. Wahlstrom, Uniuersity of Colorado 
Feafiin'ng— 
® an understandable explanation of petrologic theory. 
• pointed summaries of modern thought and classic papers in the 

held. 
* background data sufficient for evaluating the modern literature 

of igneous petrology. 
• the modern physico-chemical viewpoint. 
• an exclusive compilation of phase rule diagrams, 
* an appendix of "physicaUcheinicai concepts useful to petrolo­

gists." 
1950 365 pages 159 iUiis. S6.00 

Order your copy today from 

MINES MAGAZINE 
734 COOPER BLDG. DENVER, COLO. 
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Sales Secrets from o Master Salesman! 

How I Raised Myself from Failure to 

By FRANK BETTGER 

A remarkable book by one of the biggest producers 
in the sales fieid. Should aid anyone in organizing 
his efforts no matter what iiis occupation might be. 
The author teiis how he made a $250,000 sale in 
fifteen minutes ajiainst a dozen competitors. Says 
Date Carnegie, "When I started out to sell, I would 
gladly have walked from Chicago to New York to 
fiet a copy of this book if it had been available." 

276 Pages S3.9S postpaid in U. S. 
Order your copies today from 

734 COOPER BLDG. 
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Baseball 
T h e M i n e s Baseball team opened 

the 1950 Season at Golden hy drop­
ping a heartbreaking 13-15 decision 
to the Denver Universi ty nine on 
M a r c h 31, 1950. M i n e s jumped into 
a 5-0 lead at the end of one inning as 
the first six men in the batting order 
hit safely. A t the end of three innings, 
the Orediggers sported a 9-3 lead only 
to lose out in the late innings of play. 
Catcher Fred Hohne, Second Base­
man John Volosin and Pinch Hi t t e r 
Ralph Anderson powered balls out 
of the park for home-runs. Jack We}'^-
ler's running catch of a low sinking 
liner in the 5th inning provided the 
game's fielding highlight. 

M i n e s again lost to D U in a return 
game the fo l lowing day by a 1-6 score 
as A r t Dollaghan, the Pioneer's pitch­
ing ace, silenced the Oredigger's bats 
wi th a neat five-hitter. Sophomore 
T o m M c L a r e n , a right bander, 
pitched a creditable game in his first 
college appearance. 

O n A p r i l 4, the M i n e s squad jour­
neyed to Colorado Springs to win a 
thriller f rom Colorado College by a 
6-5 score. L e f t y Joe Alberts was 
working wi th a 5-0 shutout going into 
the 6th inning, when his wildness en­
abled C . C . to tie up the ball game. 
Norman K o r n , Mines ' first baseman 
proved to be the man of the hour 
coming through wi th a home run in 
the seventh inning to ice the victory 

•v "Lefty" Joe Alberts, Senior Pitcher Coio­
rado School of Mines—Spring, 1950. 

for the Orediggers. K o r n and Wey le r 
were the hitting stars for the Blasters, 
garnering four and three hits respec­
tively out of the eight hits collected by 
the entire Mines team. 

By BILL A N D E R S O N 

O n A p r i l 7 and 8, the Mines team 
dropped two slugfests against Colo­
rado Universi ty by scores of 6-18 and 
9-29, Ger ry Bond, Joe Alberts and 
Ralph Anderson walloped homers 
against the Buffs. 

Something new was to have been 
added to the sports program at Mines 
with the inauguration of a Sunday 
doubiebeader with Western State, 
which was scheduled on A p r i l 16. T h e 
double b i l l was rained out, however, 
so the Mines nine w i l l have to wait 
unt i l M a y 14 for a Sunday game 
scheduled at tbe L o w r y Airbase. 

Mines lost to the Regis Rangers 
on A p r i l 19 by a 8-15 score. Neither 
Joe Alberts nor H u r l e y Pepper, 
Mines ' two top pitchers, could check 
the Regis hitting spree. 
Track 

T h e Colorado School of Mines 
track team opened their season wi th 
an indoor dual meet at the D . U , field-
house on M a r c h 18, losing to the 
talented Pioneers by a score of 8 2 ^ 
points to 30-}i points. Pau l Vaughan, 
Mines distance ace won both the mile 
and the two mile runs. Roy Essary 
also accounted for a first place wi th 
his throw of 44 ' in the shot put. 
T h e summary fo l lows: 
50 yd. Dash —Tesone (DU), Barnes 

(DU), Senter (DU). Time 5.5. 
440 yd. Dash —Benich (DU), Weber 

(DU), Brown (Mines). T i m e 51 
seconds 

8:80 yd. Dash —Teel (DU), Goodwin 

•Aim, i ^ ^ * " ' ^ . ^ , 

••Front row, left to right: Hurley Pepper, Coach Karamigios, and Fred Hohne. Middle row, left to right: Gerry Bond, Paul Musgrove, Joe 
Alberts, Dick Bench, Howard Loenshal, John Volosin, Bob Wilson, Stewart Chuber, Russell Nelson, and Dave Wilson. Back row, left to right: 
Bob Einarsen, William Wilson, Tom McLaren, Eugene Smith, Terry Quiett, Jack Weyler, Ralph Anderson, Wallace Arnold, and Bruce Wentner. 
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(DU), Dickinson, (Mines) Time 2:04.9. 
Mile Run—Vaughan (Mines), Montgom­

ery (Mines), Kovar (DU) Time 4:49.8. 
Two-mile Run—Vaughan (Mines), Flem-

ming (DU). Zakhmi (Mines) Time 
10:44.5. 

50-yd. Low Hurdles—Hiserman (DU), 
Beardsley (Mines), Webb (DU) Time 
6 seconds flat. 

High Hurdles —Martin (DU), Webb 
• (DU), Gaulke (Mines) Time 6.5. 
One-lap Dash —Senter (DU), Bitzer 

(Mines) Time 17.7. 
Shot Put — Essary (Mines), Precaido 

(DU), McCarthy (DU). Distance 44 
ft. in. 

Pole Vault—Cook (DU). tie for second, 
Champion (Mines) and Gibson and 
Servatius, both Mines. Height 11 ft. 6 
in. 

High Jump—Tie between BifHe and Fln-
berg, both DU. Tie for third between 

Adams, Connelly and Irish, all Mines, 
and Martin (DU). Height 5' 10." 

Broad Jump—Biffle. (DU), Cook (DU), 
Tesone (DU). Distance 23' 7." 

Eight-lap Relay—Denver (Wever, Hol-
brook, Senter, Benich). Time 2:32. 
Pau l Vaughan placed third in the 

college mile run in the Colorado U n i ­
versity invitational indoor meet at 
Boulder, finishing behind Fi tzmorris 
of C U . and Jewell of Colorado State, 
in a blanket finish with 5 3'ards sep­
arating Vaughan f rom the winner. 
T h i s was the first occasion in two sea­
sons that the Oredigger marathoner 
had placed lower than second. 

T h e dual meet scheduled with 
Colorado State on A p r i l 15 was post­
poned unt i l Tuesday, M a y 2, due to 
heavy rains. 

Tennis and Go l f 

T h e outlook is none too bright for 
the spring minor sports program at 
the Colorado School of Mines , as both 
the number one and two men on the 
tennis team have graduated and the 
golf team finds itself with no return­
ing letter winners. Tennis Coach 
Kei th Bowen has five returning letter-
men who are finding tough going to 
make the six man squad. Newcomers, 
Chuck Stewart and D o n Moore are 
presently rated number one and two. 
Returning lettermen are B i l l Chu , 
M i l t A l d r i c h , Roy Pixler , C l i f f Stock-
wel l , and D i c k Zoerb, 

The 1950 Mines Tennis Schedule is as 
follows: 
April 15—Colorado State College at Colo­

rado Mines. 
April 21—Regis at Colorado Mines. 
April 22—Colorado Mines at Colorado 

College. 
April 29—Colorado Mines at Regis. 
May fi—Colorado A. & M . at Colorado 

Mines. 
May 12—Denver University at Colorado 

Mines, 
May 19-20—Conference Meet at Colo­

rado Mines. 
The 1950 Mines Golf Schedule is as 

follows: 
April 15—Coiorado Mines at Colorado 

College. 
April 21—Fitzsimons at Colorado Mines. 
April 27—Colorado College at Colorado 

Mines. 
April 28—Regis at Colorado Mines (ten­

tative). 
May 12—Colorado Mines at Regis (ten­

tative). 

v Norman Korn, Senior . . . . , 
rado School of Mines—Spring, 1950. All-

conference past two seasons. 

In the tennis opener against Colo­
rado Universi ty the Orediggers failed 
to w i n a match. Charles " R e d " Lewis 

and Pat Merc ier are presently rated 
number one and two on the Mines 
G o l d team. 

Spring Football 
T h e Mines spring football drills 

were climaxed by an intrasquad game 
on A p r i l 14, at Brooks F ie ld . Head 
Coach, F r i t z Brennecke, divided the 
squad into two teams—one composed 
of last year's squadmen and varsity 
letter winners and the other, last 
year's freshman squad. T h e veterans' 
team defeated the frosh of 1949, 19-6 
with a l l scoring coming in the second 
half. T h e varsity's first touchdown 
was set up by a 28 yard pass f rom 
Bob Jacobsen to M a x Settlemyre. A 
5 yard plunge by E d Zio lkowski gave 
the winners a brief 6-0 lead in the 
third quarter. T h e frosh came back 
minutes later to score on an 8 yard 
pass play, B i l l M o r g a n to blocking 
back, Jason Johnson. Vars i ty re­
turnees were ahead to stay shortly be­
fore the end of the third quarter, on 
a pass f rom Bob Jacobsen to M a x 
Settlemyre good for 18 yards and 6 
points. D i c k Barnes added the extra 
point f rom placement. T h e outstand­
ing play and run of the day came in 
the last period when Ray Govett in­
tercepted a B i l l M o r g a n pass and 
lateraled to Dave Brown, who went 
56 yards for the remaining varsity 
points. Outstanding in the line for 
the varsity team were Settlemj're at 
end, center A d a m Thomas, and guard 
Gera ld JefEeries. T h e frosh line play 
was lead by Bob H o w a r d a rugged 
186 pound guard from Toledo, Ohio , 
end K e n D u n n , and tackle George 
Schmidbauer. Backs earning commen­
dation were fullback E d Ziolkowski , 
blocking back John Conners returning 
f rom the 1948 team and wing back 
Dave Brown . Jason Johnson, a fine 
blocking back prospect and B i l l M o r ­
gan starred for the losers. W h i l e 
spring practice was not whol ly satis­
factory due to the number of varsity 
performers of 1949 who were excused 
and the weakness of last year's fresh­
man team, Coach Brennecke is not 
pessimistic concerning next year's out­
look as only three first string regulars 
were lost by graduation and casualties 
due to scholastic failures are thus far 
lower than anticipated. 

Special Business 

A n application for Associate mem­
bership was presented f rom Dona ld 
Harr ison Bla i r of Albuquerque, N e w 
Mexico . H e met a l l the required 
qualifications and had submitted the 
necessary fees. M o v e d by M r . Setter 
the application be accepted; seconded 
by M r . M c N e i l l ; passed. 

Adjournment 
N o further business appearing the 

meeting was adjourned at 10:00 P . M . 
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S L u m n i B u s i n e s s 
CContinued from page 41) 

Cataloguing of the alumni is being 
continued. A t the present time this 
research shows a high percentage of 
Mines M e n are in high positions in 
business and industry. 

Classifications according to classes 
w i l l be the next project. 

T h e aim of this research w i l l be to 
show the public how good Mines 
M e n really are and to show tbe State 

T H E MINES M A G A Z I N E 9 M A Y , 

Legislature that there is some purpose 
in the Colorado School of Mines . 

T h i s committee w i l l collaborate 
with the Instruction committee. 

M o v e d by M r . M c G l o n e the re­
port be accepted; seconded by M r . 
Setter; passed. 

General Report 

M r . Bowman reported that every 
thing had been covered in the pre­
vious reports. 

1950 
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u iEDD ines 
(Continued from page 34) 

Hochberger - Weiss 
Mr, and Mrs. Nathaniel Weiss have 

announced the marriage of their daugh­
ter, Jane, to Samuel M , Hochberger on 
February S, 1950, in New York. 

Mr. Hochberger, of the class of '48, 
is sales engineer for Atlas Powder Com­
pany. The couple are residing at 1232 
South 9th Street, Ailentown, Pa. 

ert Hugh, on January 17, 1950. Janet Ann 
is three and a half years of age and 
Thomas, Jr, twenty-one-rnonths. 

The Hoys have recently returned to 
Denver to make their home, he having 
been transferred from New York. Mr. 
Hoy is technical service representative. 
Explosives department, E . I. duPont de 
Nemours & Co. The family is residing 
at 1337 Chase Street, Denver 14. 

A daughter, Corinne Valerie, arrived 
at the home of Mr. and Mrs. Andre 
Marin on February 15, tipping the scales 
at 7 lbs., 10 oz. This is their second child, 
the first being a son. 

The family home is 1914 Belie Terrace, 
Bakersfield, Calif. Mr. Marin, '45, is 
geologist for Western Gulf Oil Company. 

Robert T . Krueger, '34, has listed his 
son, Robert Edward, in the class of 71 at 
Mines. The baby arrived on September 
30, 1949 and is much thought of by his 
three sisters. 

Mr. Krueger is Engineer for the U. S. 
Bureau of Reclamation. The family Is now 
residing in their new home at 8500 West 
10th Avenue, Denver. 

Krohn - Peil i ib 
On April 23, 1950, Edmond A , Krohn 

and Miss Evelyn Pellillo of Denver were 
united in marriage. They are now resid­
ing at 3215 Race Street, Denver 5. 

Mr. Krohn of the class of '43, is asso­
ciated with the Robinson Brick and Tile 
Company of Denver. 

Mr. and Mrs. Douglas Ball welcomed 
a daughter into their home on February 
26 whom they have named Anna Gail. 
They have three sons. The baby's paternal 
grand-father, Max W. Ball. '06, is especi­
ally proud of his first grand-daughter. 

Douglas, '43, is associated with his 
father as oil and gas consultant with of­
fices at 1025 Vermont Avenue, Washing­
ton, D. C. 

Mr. and Mrs. G. W . Hoffman, Jr. an­
nounce the birth of Katherine Ann, De­
cember 30, 1949, weighing 61bs., 5 oz. She 
has a big brother, all of one year. Mrs. 
Hoffman is the youngest daughter of Dr. 
and Mrs. F. M . Van Tuyl of Golden, l^r. 
and Mrs. G. W. Hoffman of Idaho Springs 
are paternal grandparents. 

Mr. Hoffman, '+8, is employed by Con­
tinental Oil Company with a new address 
in care of the company, Ponca City, Okla­
homa. 

Mr. and Mrs. William W . Scott are 
the parents of a daughter who arrived 
February 26. Mrs. Scott is the former 
Marian Marica of Golden. Mr. Scott, who 
was graduated last May, is petroleum 
geologist with the Union Oil Company at 
Newcastle, Wyoming. 

A request has been received to enroll 
the son of Mr. and Mrs. Robert C. Arnim 
in the class of "1970" at Mines. He ar­
rived at the home of his parents on Jan­
uary 5, 1950 but his name was not given 
in the request. 

Mr. Arnim of the class of '50 is petro­
ieum engineer, specializing in mud con­
trol, for Baroid Sales division, National 
Lead Company. The family home is 
2325-B Chester Lane, Bakersfield, Cali­
fornia. 

M r . and Mrs, Thomas A . Hoy an­
nounce the birth of their third child, Rob-

M r . and Mrs. Arthur E . Calabra, '48, 
announce the arrival of "a future 'Min­
er'" Richard Lee, on October 9 of last 
year. The family are residing at 4234 
Decatur Street, Denver 11. 

Mr. and Mrs. Phil H . Garrison wel­
comed into their home on February 9 their 
fourth child, a 6-pound, 1-ounce daughter 
whom they have named Sharon Alene. 

Mr. Garrison, '39, is Seismograph Field 
Supervisor for Stanolind Oil and Gas 
Company with mailing address Box 3092, 
Houston 1, Texas. 

Right—Used as a level, 
clinometer and p l u m b . 
Opening the lid out paral--
le! with the face of the in­
strument produces a long 
edge, parallel to the line 
of sight, permitting its use 
as a level, clinometer or 
plumb. 

The "Brunton" is widely used for reconnaissance and prelimi­
nary surveying on the surface and underground, for taking 
topography, and for geological field work. 
In addit ion to taking horizontal and vertical angles, it may be 
used as a prismatic compass, level, clinometer, plumb, or 

al idade. 

Essentially, the Brunton Is a magnetic 
needle set in an accurately graduated 
circle in a case which opens info a 
versatile sighting arrangement. In addi ­
tion, there Is a level attached to a ver­
nier for reading vertical angles. Size 
closed, 234x3xM/8 In. Weighs S^i^OO 
only 8 o z . Price QQ 

MAIL THIS COUPON 
W. H. KISTLER STATIONERY CO. 
IS36 Champa St., Denver, Colo. 

J For the enclosed check Q, money order • , in fhe amount 

j °f 5 , please send me the following: 
• No. F2000 Brunton Transit in 9uadrants 534 00 

I a No. F30̂ 0 eall and Socket Tripod Head ...Z 7.20 
• No. F30S0 Tubular Extension Tripod 18 00 
• No. F3000 B Leather Case 3.40 

1 6 3 6 C H A M P A S T . ' D E N V E R , C O L O R A D O 

I 
Name 

Address 
' City 
I 

State 
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N' E W machines, new methods and advancements 
in equipment engineering help industry in­

crease production and lower costs. Here are new 
developments, recent installations by Allis-Chalmers 
for the crushing, cement and mining industries — 
electric power — food processing. They illustrate 
the breadth of this company's service to all industry. 
There are few products for American good living 
that are not processed at some point with the aid of 
machinery built by AUis-Chaimers. 

i A H G l R CAPACITIES, BETTER CONTROL 
That's what the ore and rock products industries wanted — 
and that's what Allis-Chalmers now gives them in the new 
series of Hydrocone fine reduction crushers. Pushbutton con­
trol of product size and automatic reset are atnong the fea­
tures. Sizes up to 84" diameter cone and 17" feed. 

Allis-Chalmers built these un­
usual 220,000 volt transform­
ers for a big West Coast utility. 
They feature load ratio control 
on the low voltage (72,000 
volt) winding •— and corona-
free insulation offering excep­
tional resistance to severe im­
pulse voltages. 

A-3058 •mm 

FIRST OF ITS KIND IN THE WORLD 
Tbis new continuous solvent extraction plant daily recovers 
1^2 tons of palatable, salable oi l frotn rice bran. It was en­
gineered and equipped by Allis-Chalmers for the American 
Rice Growers Co-operative Association of Houston, Texas. 
Its owners expect it to pay for itself in a few years. 

WKITE for a free copy of the big illustrated 
ALLIS-CHALMERS ANNUAL REVIEW for 1949. 
Address ALLIS-CHALMERS, 786 S. 70th St., 
Milwaukee, Wisconsin. ^ 

Hydrocone is an Alhs-Clialmers trademark. 
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Denver 2. Colo., 1641 California St, 

Kistler Stationery Company * 44 
Diinvfir, Colo, 

Lesehen & Sons Rope Co., A 
St. Louis, Mo., 5909 Kennerly Ave. 

Link-Belt Company * 
Chicago, HL, 300 W. Pershing 8d, 
Atlanta, Ga., 1116 Murphy Ave,, B,W. 
Indianapolis, Ind., 220 S. Belmont Ave. 
San Francisco, Calif., 400 Paul Ave. 
Philadelphia, Pa., 

204B W. Huntington Park Ave. 
Denver, Colo,, 531 Boston Bidg, 
Toronto, Can., Eastern Ave. & Leslie St. 

Lufkin Rule Co 
Saginaw, lliclilgan 

Mace Company, The * 
Denver, Colo., 2763 Blake SI. 

Manning, Fred M., Inc 
Denver, Colo., Continental OH BIdg, Martin Decker Corporation 
Long Beach, Calif. 

McElroy Ranch Campany 
Ft. Worth, Texas, 506 Neil P. 

Anderson BIdg. 

McFarlane-Eggers Mchy. Co 
Denver, Colo., 2763 Blake St. 

McKeehen Clothing Co 
Golden, Colo,, 1222 Washington Ave. 

Merrick Scale Mfg. Co. 
Passaic, New Jersey 

Metal Treating fi Research Co, 
Denver 3, Colo,, 651 Sherman St, 

Metropolitan Barber Shop 
Golden, Colorado 

Midwest Steel & Iron Works Co 
Denver, Colo., 25 Larimer St. 

Mine & Snieiter Supply Company 8 
Denver, Coiorado 
El Paso, Texas 
New York, N. Y., 1775 Broadway 
Salt Lake City, Utah 
Montreai, Canada, 

Canadian Vickers, Ltd. 
Santiago, Chile, W. R. Judson 
Lima, Peru, W. It. Judson 
Manila, P. I., Edward J. NeH Co. 

Mines Magazine * - 4, 41 
Denver, Colo., 734 Cooper Building 

Morse Bros. Machinery Company *—. 9 
Denver, Colo,, 2900 Broadwaj, 

P. 0. Box 1708 
Mosebach Elect. & Supply 

Pittsburgh, Penna, 
1115 Arlington Ave. 

Mountain States T. fi T. Co 
Denver, Colo., 931 14th St. 

National Fuse & Powder Company* 3 
Denver, Colo. 

Nat'l Malleable & Steel Casting Co 
Cleveland, Ohio, lOGOO Quincy Ave, 

National Titanium Co 
Nuclear Development Lah 

Kansas City, Mo., Box 7601 
Oliver United Fillers 

N. Y,, N. Y„ 60 E. 42nd St. 
Osgood Company 

Ma lion. Ohio 
Paramount Cleaners 

Golden, Colo,, 809 12th St. 
Parker & Company, Charles 0. 3 

Denver, Colo., 2114 Curtis Street 
Price Company, H. C. * 

Bartlesviile, Okla. 
J,os Angeles, Calif. 
San Francisco, Calif. 

Professional Cards 4, 6 

Public Service Company of Colo, * 
Denver, Colo., Gas fi Electric BIdg. 

Pure Oil Company 
Chicago, His., 35 E. Waeker Drive 

Roebling's Sons Company, John A. * 
Trenton, New Jersey 
Denver 16, Colo,, 4801 Jackson St. 

Seismic Explorations, tne 

Seismograph Service Corporation 
Tulsa, Oklahoma 

Silver State Printers —. 
Golden, Colorado, 1313 Jackson St. 

Sinclair, Harry (Hard Rock) * 
Denver, Colo,, 2224 Weiton St. 

Spang & Company 
Butler, Pennsylvania 

Stearns-Roger Mfg. Company * 7 
Denver, Colo,, 1720 CaliEornia SI. 

Stephens-Adamson Mfg. Co 
Aurora, Illinois 
Los Angeles, Calif, 
iiellevllle, Onlailo, Canada 

Stonchouse Signs, Inc. * — 
Denver, Colo,, 842 Larimer St. 

Strawn's Book Store 
Golden, Colo., 1205 Wasliington Ave. 

Thomas-Hickerson Motor Co 
Denver, Colo., 1000 E. 18th Ave. 

Tierney Jewelry Co 
Goiden, Colo., 
120G Washington Ave. 

Topside Oil Company -
Denver, Colorado, Symes BIdg. 

Union Supply Co 
Denver, Coio., 1020 Market St. 

United Geophysical Company, Inc 
Tulsa 3, OWa,, 823 Thompson BIdg, 
Pasadena 1, Calif., 595 E. Colorado St. 

Uriiuiiart Service * . . -
Denver, Colorado, 306 Mercantile BIdg. 

Vulcan Iron Worifs Co 
Denver, Colo., 1423 Stout St. 

Western Machinery Co. * 
San Francisco 7, Calif., 7S0 Folsom St. 

Western Oil Tool fi Mfg. Co 
Casper, Wyo., Box 360 

Wilfley & Sons, A. R. * Back cover 
Denver, Colo., Denham BIdg, 
New York City, 1775 Broadway 

Williams Gauge Co. * 
Pittsburgh 13, Pa., 
1620 Pennsylvania Ave. 

Yarnail-Waring Company * 
Pluladeliihia, Penna, 
Denver, Colo., 1550 Blake St. 

Yuba Manufaeturing Company * 9 
San Francisco, Calif., 351 California St. 

No business can stay heaithy without an 

occasional overhaul of its production 

set-up—particularly when a seller's market 

begins to quiver. 

Molybdenum steels may be just what the 

doctor ordered to reduce production costs, 

and still maintain the product's reputation 

for consistent performance. 

Send for our comprehensive 400'page 
book, free; "MOLYBDENUM: STEELS, 
IRONS, ALLOYS." 

CUMAX fURMiSHES AliTHORITAIIVE ENGINEERING DATA ON MOIVBDEHUM APPLiCAIIONS 
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In every plant vfliere slurries, sands or 
slimes must be handled on a cost-reduc­
ing basis, WILFLEY sand pumps can 
meet every requirement Vfith. a comfort­
able margin of reserve capacity. These 
famous pumps deliver continuous, trou­
ble-free performance without attention 
...stepped-up production...actual dollar-
savings in power and operation. There 
is an economical WILFLEY pump size 
for every pumping problem. Individual 
engineering on every application. Write 
or wire for complete details. 

Companion to the famcus 

WILFLEY Acid Fiimp 

^ 1 

At one of America's foremost cement plants, the 8 
inch WILFLEY Slurry Pumps (illustrated) deliver 
cement slurry continuously at maximum pumpable 
density, with substantial power savings and mini­
mum replacement of wear parts. 

i l l S a Denver, Colo., U . S . A . 

NEW YORK O F F I C E ; 1775 BROADWAY, NEW YORK CITY 


