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*CARDS

A. E. Anderson, '04
Booking Cruises to South America
: 8031 Laurelcrest Lane :
1 Seattle & Washington

Daniel L. Beck, '12

]  Aptitude Testing—Sales Training |
| Executives Selection & Training Institute §
956 Maccabee Bidg, Detroit 2, Mich. &

| Byron B. Boatright, '22 |
: Consulting Petroleum & MNatural ©as Endineer
Capital National Bank Building
Austin, Texas

. 1
Warren T. Bostwick, Ex-'31
Lease Broker
Qil & Gas Leases Acqguired for
Your Account :
| 1264 Elizabeth St Phone: EAst 1636 §
q Denver 6, Colorado

George R. Brown, 22

Brown & Roof, Inc,

Engineering Construction
1| Houston Austin Corpus Christ: §

W. W. Cline, Ex-'29
President

2 San Joaquin Drilling Company, Ine. &

B417 S. Hill St Los Angeles, Calif

Will H. Coghill, '03
.. No Consultations :
| 145 W, Lincoln Ave. Delaware, Ohic

Ralph D. Curtis, ‘26
Production Manager

i C. H. Murphy & Co. g

I} 15t MNat'l Bank Bldg. El Dorade, Ark.

E. E. Dawson, '38.

Manager, Foreign Operations
: Brown Drilling Company :
B long Beach California §

Earlougher Engineering
Petroleum Consultants — Coie Analysis
H 319 E Fourth St Tulsa 3, Okla §
{{ R. C. Earloughar, *36, Registered Engineer |

Albert C. Harding, '37

General Manager
Black Hills Bentonite, Inc.
Moorcroft Wyoming

Thomas S. Harrison, '08

Consulting Ol Goolagist
1104 First National Bank Bldg,

Denver, Colorado

Lellers . . .

TRANSFERRED TO NEVADA .
From W, L. Burnmast, '41, Box 664, Blko, Nevada,

Would you please change the address on my copieg of Mines Magozine to that
given above.
oo tI’ve been fransferred by Standard Oil of California to their Great Basin Dis-
riet.

There hag heen quite a bit of geological aetivity in thiz area and there are a
number of Miners around. Darn near enough for an alumni group!

CHANGING FROM ENGINEERING TO RETAIL BUSINESS
From Resert J. MoGovERN, *49, 141 Argyle, Pueblo, Colorado.

1 would like to change my mailing address to that given above until a more
permanent one is established.

I am giving up my engineering profession to enter the “drug retail” business
with a well established firm in Pueblo.

FPlease keep my copies of the magazine coming through because I enjoy getting
rews from the “old Alumns.”

TWO INTERESTING NEWS ITEMS
From Comartes L. WILgon, '44, 1306 Lyndale Ave., Austin, Minn,

I have been so busy the last two months looking for Minnesota’s three days of
sammer that I have neglected to teli you that cur second son, Scott William Wilson,
was born Aungusi 8rd. If hell, high water or the Communists don't kill him off, he
shoutd be at Mines in 18 years,.

I might also mention that my brother, Jim Wilson, Ex-45, was married Sep-
tember 1st te Miss Sally Jones of Austin,

You are doing a fine job on the magazine—I really like to see it pop up in the
mailbox every month,

GREETINGS TO THE MINERS
From Groree H, MacGzmrcon, '97, Terrebonne, Gregon,

It ig a long time since we met and it is about time that I drop you a line.

Some of the older boys may ask about me so tell them I am about washed up.
Have gone on cratches or the iike for about six vears. Main cause was the electric
shock I received at the time my father was killed, the summer of '96. It shattered
my left hip and I've been getting worse the older I get.

Algo my wife has been in a wheel chair for over a year, the result of a car
accident.

Best regardsg to all the boys.

HAS BEEN KEPT BUSY
From Rouprr F, Herwnow, '27, 3337 Douglas Roud, Apt. 4, Tolede 13, Ohie.

Please accept my humble apology feor not sending in my dues long before now.
Guif moved me from Harlan, Kentuclky, to their Toledo Division office as staff engi-
neer this spring—learning my new job, housge hunting, and cther misfortuneg have
kept me plenty busy,

Would appreciate your gending this on to the mailing department of Mines
Magazine so they will have my correct address,

My check ig eneclosed and I hope you will feel it is better late than never,

CHANGES POSITION
From Kenwerd R, Bowirn, "30, Union Sulphur & Oil Company, 663 Gulf Building,
Houston, Texas,

Ag you wiil probably gather from above change of address I have resigned
from Shell Oil Company and am now employed by Union Sulphur & 0Oil Company
as assistant produetion superintendent,

My offices and headguarters will be here i Houston, but I shall have super-
vision of all production in the state of Texas,

I made the change effechive Cct. 1, 1950, and am: very enthused about ii. I shall
still maintain my newly acquired home here in Houston.

ENJOYS HIS NEW WORK
From Epwagp W. LurHY, '50, Box 181, Gilman, Colorado.

A few lines to thank you once again tor the iob.you go well recommended me,

We have been at Gilman for a month now and I have found the work, as well
ag the people I work with, very pleasing.

We are on a six-day week which makes it impossible to drive into Denver hut
it ever the opportunity offers itself we'll be dropping in on you.

With the winter coming on I'll be glad to get my copies of Miney Magazine
since I expect to be snowed in most of the time and will find the magazine the best
way to keep in touch with the happenings at Aines.

ANNOUNCES SON'S ARRIVAL
From Arsemr J. QUINLIVAN, JR., '49, 2907 Bast 14th Ave, Denver, Golo.

I hope you can excuse my hegligence in not noiifying you immediately of my
latest change of address; this is given above,

The one main item which has caused me to be so careless in attending to things
is the recent arrival of my first son, David Charles, My wife and I naturally, feet
we can justly be proud and I want all interested alumni to know of his arrival on
June 14, even at this late date.

Eneclosed ig the card giving corrections for Mines Alumni Directory and Year
Book.

(Continued on page 45)
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A section of o 30” wide link-Belt roller-bearing bell conveyor
handling 500 !ons of gypsum rock an hour, showing standard
Link-Belt trouvghed idlers. In the foreground is one of the Link-Belt
belt training idlers tha! prevent damuge fo the beli from mis-
alignment due to off-center loading, strelch, or improper splicing.

For materials conveying, whether the problem is ton-
nage, distance, or a combination of both for any of
an almost endless variety of materials, heavy or light,
ranging in size from large lumps to fines, for con-

tinuous or intermittent operation, it is a Link-Belt job.

Junction of fwo link-Belt reller-bearing belt conveyors
showing link-Beft welded-steel foot pulleys and the
rubber-tread impac! idlers that chsorb the shock of fall-
ing material, protecting the idlers and preserving the belt.

Link-Belt designs the belt conveyor system to meet
your requirements, builds the various elements, as-
semblies, supporting structures and enclosures, and
installs the job complete. With Link-Belt, experience
puts the right equipment in the right place for the
specific application and service. Every detail is given
the proper attention for trouble-free performance,

efficiency, and endurance.

It will pay you to put your materials handling

problems up to link-Belt, Ask our nearest office.

-BELT
s § b
A o i)

Link-Belt standard ball- and roller-bearing pillow blocks
and fakeups wsied 1throughout the flat bell conveyo
system which carries wall boaord,

LINK-BELT COMPANY

Chictogo 9, indicnapealis 6, Phitadelphio 40, Aflants, Houston 1,
Mirneapolis 5, San Francisco 24, los Angeies 33, Secttle 4,

Terenio 8, fohonnesbury, Offices In Princlpai Citles.
12,051
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TECHNICAL MEN WARTED -

. 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 estal-
lished life insttrance company offers excelient op-
portunities for inexperienced and experiencel
salesmen, The type of tmen wanied should be cap-
able of earning several thousand dollars per yeur.

{1171) MILL FOREMAN. A South American
mining company hag a positien open for a gradu-
ate metallurgist as Mii} Foreman. Applicant must
have had experience in the operation of flota-
tion and coneeniration egquipment., Must have
a good working knowledsze of Spanish and be
able to successfully handle South American eni-
ployees. Must report single status for six months,
Salary open with tiberal vacation allowance and
free living quarters. Bonus to the right man.

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

(1188) DRAFTSMAN & DHSIGNING ENGI-
NEER, Well known consniting engineering or-
ganization located in the middle-west has a po-
sitien open for designing engineer who kas ha
extensive experience with the cement industry.
Sheould have had from 6 to 1{ years experience
of which 3 to 4 years have been drafting and
desigtrl:]tng. Probable salary, $400 to $500 per
month.

{1199} PETROLEUM ENGINEER. A company
operating in a southern state has position open
for Petroleum lngineer 30 to 40 years of ape
with experience in natural gas transmisison and
distribution. Will be necessary to travel approx-
imately 60% of the time. Salary open.

{1209) MINING ENGINEER. Company operating
in Seuth America has pesition cpen for assistant
to Mining Superintendent. Man must have had a
few years mining experience, be able to stand
high aititudes and report single status. Three
vear contract. Probable malary, $400 to $8&00C
rer month,

{1216) MINE FOREMAN, A South American
mining company has position open for Mine
Foreman whoe has had severnl years experience
in metal mining and is a cellege graduate. Must
have working knowledege of Spanish and be either
single or willing to go sinple status for at least
six months, Three vear contract, Starting salary,
$4200 per year plus a bonus of one month saiary
for each year, Tour weeks vacation. Free living
quarfera,

{(1216) MILL SUPERINTENDENT. A well
known mining company in South America has
position open for Mill Superintendent with eev-
eral years experience in miBing operation. Latin
American Dbackground is esgential, Three year
econtract with housing provided., Approximate
starting salary, $56000 per year.

{1225) ENGINEER AND PHYSICIST. A ship.
yard has position open for an Engineer and
Physicist with experience in the contral of
sound and vibration. Must be able to develop
new fechniques for reducing and controlling
these elements. Probable starting ealary, $5400
per annum,

{1228} METALLURGIST. Foreign company has
position cpen for a young Metallurgist with
some  actual  experience in  ore beneficiation.
Natural aptitude for research important. Salary
open.

(1239) SEISMOGRAPH PARTY CHIEF., A well
known pecophysical cempany has position open for
Party Chief in connection with geophysical work
in Canada. Applieant ghould have at least two
years experience as Party Chief in sgeismic fleld
werk, Single man preferred, Starting salary $600
to $760 per month, depending upon experience
and ability. Good ¢hancea for advancement
within six months,

(1243) CONCENTRATOR MILL TOREMAN. A
copper mining company with 1500 ton milling
planté has position open for mill foreman with
experience in the flotation of copper ores, Living
and climatie conditions are geod. Salary open
dep;mding upon experience and ability of appli-
oang,

(1244 SMELTER FOREMAN, A foreign opera-
ted copper smelter hag position open for a smelter
foreman, with experience in smelting flotation
concentrates in reverheratory furnace with pul-
verized coal as fuel. Must have had experience
with horizontal copper converters and copper
cagting machine, Good living and housing condi-
tions. Salazy open depending upon experience and
ability of applicant,

(1257) JUNIOR MINING ENGINEER., One of
the large coal mining companies bhas position
open for a young mining engineer as trainee for
engineering and operation in one of their coal
mines. Salary open,

]

Two grinding mills running side by side . ..
one accepting only moderate amouats, of ore
but always overfull, never turping out the
tonnage expected of it. The second mill,
grinding ravenously, always delivering well
over its capacity rating. The size was the
same, construction made the difference.

Conventional trunnion overflow mills run
nearly half full at normal speeds, with a
balanced load condition which uses only
part of the power made available hy the
driving motor. MARCY Low Pulp Line
mifls have a higher rate of discharge, use a

much thicker pulp. Grinding medium, coated
with thick pulp, delivers a2 full impact
drop with faster reduction., The load in a
MARCY is never balanced, always uses the
full torque of the driving motor.

In the case quoted here, the second mill,
a MARCY, paid off in 29.6% faster grind-
ing and proportionately lower costs per
square foot of floor space, This is a true
story taken from records of operating mill-
ing plants. Ask us to give you complete
facts on MARCY grinding under your con-
ditions. QOur engineers can show you
how MARCY mills will save you money in
many ways., Write for out free enginecring
services,

OTHER PRODUCTS
Massco Fab ald Flotation Machi M
MeCarthy Hor Milfers; Rock Bit Grinders, Density
Cnlntrqiie:s: Belt Feeders; Pinch Valves: Assuy ond
Sugplies and Equi F Mili- f:

ing I’!nnls.,

Muin Office: BENYER, COLORADO, U.5.A,; Ef Paso;
Salt Lake City; 1776 Broodway, New York, N.Y.;
Canedion Vickers, Ltd, Menkregh; W. R. Judsan,
Santiage and Lima; The Edward J. Nell Cu., Monile,
P. I.; The Ore & Chemical Corp,, 80 Broad 51, New
York 4,N.Y,, Rep ives for Canti 1 Furope,

(1259} MINING ENGINEER. An eastern manu-
facturing company has position open in the ore
buying department of their crganization, which
is engaged in the furnishing of raw materials
for the company., Applicant sheuld have knowl-
cdge of metals and ores of celumbium. tantalam,
cobalt, tungsten, nickel and others. Salary ohen.
(1261) JUNIOR MINING ENGINKER. A western
mining company bhas a pesition open for Junior
Mining Engineer who ir qualified to handle sur-
veying, mapping and draffing, Salary open.
(1262) ASSAYER AND CHEMIST. An old es
tablished assay office has position open for an
assayer and chemist whe has had considerable
experience in complete analysis of ores and
mctals, Good opportunity for the right man.
Salary will depend upon the experience and
ability of the applicant.

(1268) GEOPHYSICISTS. A well known geo-
vhysical corporation has positions open for party
chiefs, computers, osbervers, gurveyors and others.
Good opportunities for men with experience and
also recent graduates. Top noich men willt be
required for every iok, Salaries will be in pro-
portionr to a man's experience and ability,
(1274) GEOPHYSICAL ENGINEER., A geophy-
sical company with headquarters in Dallas has
position open for Computer and Draftsman as
trainee on seismograph erew. Man with smali
amount of previous experience preferred. Salary
opei,

(1277} PROCESS ENGINEER. A large chemical
manufacturing company extending their plant
facilitics has poesition open for Process Engineer
with ak least five years experlence in designing,
construction, estimating and plant operation.
Starting salary $350 to $450 per month, depend-

ing upon experience and ability of applicant,
Execellent epportunity for advancement, Loecation
in Rocky Mountain Regien.

(1279) MILL SUPERINTENDENT. A  well
known mining company with operations in South
America has  position, open for metaliurgical
graduate who has given special attention to ore-
dressing and had several years experience in flo-
tation plant operation and testing work, Must
have held previons positions of responsibility.
Age under 45 years, Shonld have speaking knowl-
cdge of Spanish. Must understand maintenance
of mill equipment., (apacity of mill, 1000 tons.
Zine, lead sulphide ores. Married man preferred,
travel expenses paid for man and family, Liberal
vaation altowunce. Living auarters furnished,
Starting galary, $600 per menth, U. 8, Currency,

(1290) ELECTRICAL ENGINEER. A large man-
ufacturing company in the East has pogition
open for electrical engineer capgble of design.
ing and developing radar systems.. Three years
experience required in eleetronice and closely
related fields, Salary open.

(1294) GENERAL MINE FOREMAN, A South
American mining compsny has position open for
general ming foreman between the ages of 20
2nd 40 years with underground experience using
room and pillar methods, Operations are largely
mechanized. Production of 1000 tons daily, Two-
year contract. Furnished house available, Prob-
able starting galary, $450 per month, U. 8.
Currency. .

(1295) MINING GQEOPHYSICIST. A mining
company with international operations has a po-
sition open in their exploration department for

(Continued on page 7)
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(Continued from page 6)
a young graduate epgineer with University train-
ing in Physics and Klectrenics, who is interested
in gepphysical field werk in connection with min-
ing exploration. Applicant should be between
the ages of 26 and 30 years and willing to travel
in any patt of the werld, Salary open,
(1299) -ASSAYER & CHEMIST., One of the
Sonth Americar mining companies has position
open for assayer and chemist, Applicant must
have had experience in fire assaying and wet
determinutions, Probable stariing salary, $4000
per year plus bomus,
(1304) JH. MINING ENGINEER., One of the
large coal mining companies with operations in
the western country has posifions open for two
Jr, Mining Engineers as trainees in the Engi-
neering Department, Salaries open.
{1805) ASSISTANT GEQPHYSICS PROFES-
SOR. One of the eastern colleges has position
open for Assistant Professor in (eophysical De-
partment who has a knowledge of fimdamental
principles and their relationship to techniques
in exploration geophysies, Probable salary, $400
per month for fen months,
{1306 GEUPHYSICS INSTRUCTOR, A posi-
tion is open with the Geophysieal Depariment
of an eastern college for a man who desires to
do graduate work at the same time assisting in
laboratory and teaching, Salary, $120 per month
for ten months plus free fuition for graduate
worl.
(1307 JR. METALLURGIST, A large manu-
facturing company in Ohio has position open for
Jr. Melallurgist in research work. Must be well
trained in fundamental principles of Metallurgy,
alert and industricus, Probable salary, $275 per
moenth based on 40-hour week,
(1808) DRAFTSMAN AND DESIGNER, One of
the larpe cement companies has position open in
iheir plant for Drafteman and Designer, and As-
gistant Plant Engineer, Probable starting salary,
$300 per month,
(1300) JR. GEOLOGICAL ENGINEER. QOne of
the majer oil companies hap position open for
Jr, Geological Engineer for training in geophysi-
eal work, Must have good knowledge of mathe-
matics, single and willing to accept foreign em-
ployment. Salary open,
{312316) MINING ENGINEER, An eastern coal
mining company has pogition open for Mining
Engineer with experience in suriace and under-
greund asurveying and alse in plant desipn and
construction. Salary open.
(1318% JR, CHEMICAL OR METALLURCGICAL
ENGINEER., A woll known industrial company

prove it!

& Unretouched photo of rim
section from a card Semi-Steel
Heat-Treated wheel. Note depth

and uniformity of chill in tread
and flange.

The job of improving and controlling the
metallurgy of Card Wheels never stops. They are close-
grained, strong, tough, and excel in wear resistance.
Years of cost-cutting service in hundreds of mines

GEIRS

Denver 1, Colorado
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has nositiens open for Jr, Chemical Enginesrs or
Metallurgists, for trainees in some of their nlants,
Sajaries will depend upon the gualifications of
applicants,

{1819 JR. MINING ENGINEER. A company
with mining operztions in the middle-west hae
position open for Jr. Mining Engineer as frainee
for supervision in preduciion capacity.

(1321 METALLURGIST., A well established
smelting and refining company hag position open
for a Metallurgist capable of handling icb as
Asgistant te General Foreman. Applicani should
have had at least 5 years amelter experience o7
refining experience. Salary open.

(1822) INDUSTRIAL ENGINEER. A well estab-
lished eastern company has position open for
Industrial Engineer 35 to 45 years of age, Must
he praduate of recognized engineering college
with manufacturing experence in metal working
industry ss Plant Epgineer or Assistant Plant
Manager. Salary apen, depending upen qualifi-
cations of appiicant.

{1324) PETROLEUM ENGINEER. One of the
Iarge research and dovelopment companies has
pasition open fer petroleum eagineer who has
had experience in research and peservoir engi-
ncering. Man with geed background in reservoir
engineering studies and few years field experience
requived. Salary depends wpen experience and
ability.

(1825) JR, MINING ENGINEER, One of the
government bureaus hag position open for am
undersindy whoe is interested in securing sta-
tisties pertaining to the mineral indusgtries, Trob-
able location in Rocky Mounfain Hegion., Start-
ing salary about $800 per month,

{1326} JR. CHEMIST., A mining company well
established in the western country has position
open for Jr. chemist for emplovment in their
assay laboratory., Applicant should have good
knowledge of assaying and chemical laboratory
methodz, Salary open,

(18273 BEISMOLOGIST, One of the major oil
companies has position open for seismic inter-
pretor with at least fowr ycars previous experi-
ence preferably in California or Louisiana; Tor-
eign employment, Single status for 80 days.
Salury depends upon the experience and ability
of applicant,

(1328) PETROLEUM GEOLOGIST. A well
known petroleum company operating in  the
United States and foreign countries has position
apen {for Assistant Petroleem Geologist in con-
nectien with oue of fheir foreign operations.
Applicant shonlid bé able fo report single status
and work will eonsist of directing progress of
care drills and interpretation of data te form
structural maps. Man with at least two years

(Continued on page 44)
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CARDS
K. L. Koelker,

5 Consulting Mining Engineer
318 Joplin St. Joglin, Mo. |

Jean McCallum, '10

Mining & Metallurgical Engineer
Consulting
'1‘22 Chestnut 5t.

i Vincent Miller, '35
) Exploration Service Company

Bartlasville

Cleveland O. Moss, ‘02

Consulting Pedroleum Engineer
Estimates of Qil and Gas Reserves
4 Valuation-—Produciion Problems—Proration §
£ 208 Midco Bidg. Tulsa 3, Okla. §

J. Ross Reed, '37

Division Manager
: National Electric Coil Company -
B (751 New York Dr, Altadena, Calif. |

Joseph J. Sanna, 4|

i Chrlsiensen Diamond Preducts Co.
§ Mining—Petroleum—Construction
i Dlamond Bits & Supplies i
111975 South 2nd West, Salt Lake City 13, Utah B

Wm. D. Waltman, '99

_ 325 So, Plymouth Boulevard
i Los Angales 5

Elmer R. Wilfley, 'I14
Wilfley Centrifugal Pumps

Denver, Colo,

John H. Wilson,
:5 Independant Exploration Company
{411 Electric Building
Ft. Worth, Texas

John H. Winchell,
Attorney at Law

315 Majestic Bidg.
i Alping 5251

Harry J. Wolf,
Mining end Censulting Engineer
New York 17, N. Y. §

420 Madison Ave,

St. Louis |, Mo.

OKlahoma

California ;5

Denver, Colo.§

CONTRIBUTORS TO PLACEMENT FURND

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

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. Allen, 41

G, W, Schoeider, ’21
H. ]J. McMichael, '39
Robert McMillan, "41
E. E. Davis, Ex-'29
C. W. Desgrey, '26
Fioyd L. Stewart, '43
M. 8. Patton, Jr., 40
D. M, Davis, '25
John Biegel, '39

L. F, Eikins, 40

R. G, Finlay, '39

L. E. 8Smith, ’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. Buell, '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. Asams, '29

C. V. Woodard, '+
Otto Herres, 11

E, J. Brook, 23

J. W. Gabelman, 43
J. B. Ferguson, 30
D. W. Butner, 15

A, G. Hoel, Jr, 40

FOR 1950

Parker Liddel}, '03

G, M. Miner, 438

J. B. Larsen, '36

J. A, Clark, 21

H, E. Lawrence, '48

F, W, C. Wenderoth, Ex-"36

V. R, Martin, *41

T. J. Lawson, 36

Marvin Yoches, '40

C. C, Towle, Jr., '34

}. 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, 34

W, R. Parks, 38

Masami Hayashi, 48

G. R, Rogers, '48

G, O, Argall, Jr, '35

J. R. McMinn, 42

R. M. Frost, '48

R. D. Eakin, '48

K. B. Hutchinson, '39

W. 8. Chin, 4%

K. W. Nickerson, Jr., '48

T. V. Canring, '32

L, O. Green, 32

James Cofasanti, '35

W. E. Bush, 41

R. C. Pruess, '42

B. E. Coles, Jr., '49

Finley Major, 47

W. J. McQuine, ’46

R, E, Cheek, '43

G. H, Shefelbine, 35

W, H. Nikola, '41

S, E. Zelenkov, 316

G. H. Fentress, '49

J. L. Bruce, '01

W. L. Falconer, 4}

G. P, Mahood, '24

J. A, Bowler, 3%

W. C. Kendal], Ex-'47

. Smith, Ex.'35

. Durbin, 36

. D. Caton, '35
. A, Conley, '19%
. H. Christy, 22
. E. Lewis, '01

. C, Royer, '40
. A, Berg, '41

. A, Smith, "4
. L
. C.

. W,
. P,
. M,
. H.

r«O

Jacques, 08
Sandusky, '43
R, Crawford, 111, '48
Dolph, '25
Keenan, '35
Breeding, 39
. §. Whitmore, 29
. G. Hill, 39
. E. Wilson, '27
. P, Corbin, Jr., '40
. J. Rupnik, 29
. Aldrich, 48
., Sayre, Jr.,, '3
Evans, '16
. Moody, '4¢
M. F. Barrus, '43
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use of their services. Your contribution
now may insure your future advancement
or that of some other “Mines” Man whe
has the ability but not the contacts with the
better job, Every “Mines” Man takes a
pride in watching this list grow.

A, E, Perry, Jr., '37
E. F. Petersen, Jr., '37
W, . Friedhoff, 07
R. R. Allen, '4¢
F. A. Seeton, '47
W, C, Pearson, 39
N. M. Hannon, Jr., 47
M. W. Ball, '06
M. M Tongish 43
J. E. Tuttle, 49
E. E Fletcher, '45
R, D. Segur, 41
W. A, Elser, 48
E. 8, Rugg, '43
R. L, Bradley, '47
F. Clinton Edwards, '41
E. D, Hyman, 48
Nikolai Belaef, '27
G. 8. Schonewald, 48
8. 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
., G, Hayes, 41
1. R. Taylor, '48
E. G. Snedaker, '14
. L, Brown, '44
. C. Bishop, Jr., 43
. G. Griswold, Ir., '14
. N. Burnhart, '32
. E. Bodine, '48
. F. Holliday, 42
. D, Locke, "#4
, E, Duke, ’39
W. D. Lord, Jr., '#4
Christian Kuehn, 41
Pouglas Ball,
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, 17
1. R Halleck, "49
W, Steffenhagen, 41
. Simeon, ’15
F, Curbctta, 48
H. Vose, Jr, 39
L. Bolles, '49
W. Knowles, 08
B. Harlan, 4%
Gene Meyer, '37
G. A. Parks, 06
C. W, Campbell, '47
J. N. Wilson, '42
J. 8. Phillips, 49
A. F. Beck, '25
F. J. Weishaupl, ‘49
Victor Bychok, '42
C. F. Fogarty, 42
M. M, Aycardo, r., ‘4§

(Continued on page 44)
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P sceline”
RAKE CLASSIFIERS

DEPENDABLE CLASSIFIERS THAT IMPROVE
PERFORMANCE, SIMPLIFY OPERATION
AND LOWER MAINTENANCE,

High efficiency
Dependable performcnee
Trueline stroke
Large copaocity

Large and quiescent pool arcas give high overflow

efficiency. Long “’Trueline” strokes, porallel to the

tank bottom, discharge the maximum quontity of

sands, Fabricated steel comstruction gives extra

strength and long service,

Compact Drive
Smooth O_perution
Metallurgically Right

WRITE FOR BULLETIM

Yisit our Art and Engineering Depari-
ment for atfractive gifts you can use in
your office . . . in your home. Select now
from our complete stocks, representing
America's finest lines for artists and
ergineers.

Indoor - Outdoor
Thermometer

Tells both indoor and outdoor
temperatures, Thermometer
mounted indoors, capillary
bulb outdoors., Simple to in-
stall, no holes to bore. 9l/2 in.
high, 2V in. wide,

No. 404-A — Gunmetal gray
plastic case, Silver toned
scale oo $7.50

No. 404-B— Ivory plastic case,
‘Gold color scale e $7.5¢

< istler’s
1636 CHAMPA ST. « DENVER, COLO.

Electromatic

POWER TOOL KIT

Greatest value ever offered in power tools!
Fractional HP motor runs over 20,000 rpm
—AC.DC—110-120 volt. Complete with 50
useful, high quality steel accessories. Lus-
trous burgundy plastic

chest keeps power tool and s 95
accassaries ready for in- -

stant use,
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Dr. Meboille
. Coolbaugh
President
Emeritus

o

Coﬂwaa,o
School

0/ mned
$ied

Dr. Melville F. Coclbaugh,
president emeritus of Mines,
passed aoway suddenly the morn-
ing ol September 9, following «
heart aftock,

He was a noted educator,
which career he began upon com-
pletion of hig college work ot Colo-
rado College in 1902, After taking
graduate work at Columbia University and special re-
search work at Massachusetts Institute of Technology,
he served on the faculties of Colorado College, Colum-
bia University, South Dokotr School of Mines, and
Case School of Applied Science in Cleveland. In 1925
he was noamed president of the Colorado Schocl of
Mines which position he held until 1946 when he re-
tired and became president emeritus,

Honorary law degrees were conferred upon him
by Colorade College i 1925 and by Colorado Univer-
sity i 1927, and honorary doctor of enginesring de-
gree wag given him last vear by Colorade School of
Mines,

Dr. Coolbaugh was born February 8, 1877 in Cool-
baugh, Penna,, o town named for his family. He was
recared in lowa where his parents moved when he was
o child.

During World War I he served in the chemicad war-
fare division, following which he was director of re-
search for Metals Exploration Compony in Denver
unil 1925,

Throughout his career Dr. Coolbaugh held several

i2

i

DR, M. F. COOLBAUGH

state and federal appeintments. He served as secre-
tary of the Colorade Geologica! survey, as a member
of the Colorado state plomning commission, and as a
member of the state mineral rescurces board. In 1947
he served on President Truman’s “ninsteen mom'’ for-
eign ald committee. During World War II he was re-
gional representative for the government’s Engineer-
ing Bcience end Managemeni Wer Training program
for Colorado, Wyoming, Ulah, Idaho ond Montome,
He held membership in momy technical societies in-
cluding the American Institute of Mining cnd Metal-
lurgical Engineers, the Mining and Metallurgical In-
stitute of America, cnd Sigma ¥i.

His arficles hove appeared in voricus technical
journals and his extensive research in ore freaiment
netted him foreign as well as United States patents.
After his retirement, he was engaged in metallurgical
research until the time of his decth.

He is survived by his wife, the former Osio Smith
of Colorade Springs, to whom he was married in 190%;
a daughter, Mrs. Lois Mae Hinkley of Aurora, Colo-

(Continued on page 43)
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w Homecoming — Open House at Cafeteria for Alumni and

their wives,

Homecoming festivities this year an
Oct. 7, at the Colorado School of
Mines drew more Alumni than ever
before in the history of the school.
This was matched by activities, larger
in number and scope, 1n addition to
the Mines’ Colorade College football
game which CC won 21-12.

Alumni and their wives, on campus
for the celebration totaled an esti-
mated five hundred persons, and
nearly all attended a coffee and donut
period after the game, Among the
crowd the following were seen:

Herh Waterman, ’50; Norm Johnson,
'50; Arch Boyd, '26; Robert McMillan,
1; C. M. McDaniels, '50; 8. Meltzer,
'50; Clyde I. True, '35; T. O. May, 49;
Gordon M, Miner, '43; Warren 8. Dro-
nen, 's0; Mr. & Mrs. A, S, Dickinson,
'50; Howard R, Keil, '39; John M, Coke,
28; George L. Robb, ’38; Edward L.
Pike, '49: W, A. Freeman, '23: Neii E.
Johanson, '22,

Eaz] C. Phillips, '31; Mr, & Mrs, B,
W. Knowles, '08; Mr, & Mrs. M, R.
Mott, '44; My, & Mrs. Russell H. Volk,
'26; Wilbur E. Volk, ’25; J. Russell
Chambers, '40; A. W. Pfeil, ’27; Frank
E. O'Neill, "12; L. C. Thomas, '12; D,
E. Newton, '48; F. X. Corbett, '26; Mr,
& Mrs, F. J. Laverty, '25; Mr, & Mrs,
8. J. Bueris, Jr., '15; H., W. Addington,
W3 ; W, H. Williams, 't7; Jack B. Ben-

+ Homecoming Game — Pres. Yanderwilt's Box and Crowd.
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Marilyn "Mike"

OCTOBER 7, 1950

pett, '49; William H. King, '28; Edward
Matsen, ’34; Caspar Hofmanea I, '36;
Cecil R, Walbridge, ’29; Mr. & Mrs, Her-
bert W. Heckt, 36,

Mr. & Mrs. Claude L. Barker, '31;
Mr. & Mrs. Carl 1. Dismant, '31; Mr. &
Mrs. Robert L. Stark, '31; Mr, & Mrs.
Frank E, Briber, '16; Mr, & Mrs. Harvey
Mathews, *13; Mr. & Mrs. Bruce B, La-
Foliette, 227 Mr, & Mrs. Hugh M. Con-
nors, '22; Mr, & Mrs. Charles O. Parker,
23; Mr. & Mrs, Clare Evans; Mr. &
Mrs. Graham R, Miller, '24; Mr, & Mzrs.
Arthur W, Buell, 08, '23; Mr, & Mrs.
William B. Miiliken, ’93; Mr, & Mrs, A,
George Setter, ’32; Mr., & Murs, James
Colasant:, '35; Mr. & Mrs. Edward J.
Brook, ’23; Mr, & Mrs, Frank C. Bow-
man, ‘01,

Col. & Mrs., Wendell W, Fertig, Ex-
24 Mr. & Mrs. Ben H. Parker, 24, '32,
34 William H. Courtier, '28; Vincent
Miller, ’35; Albert H. Bradford, ’09;
Mr. & Mrs, Gurnett Steinhauer; Mr, &
Mrs., Stanley C, Haney, '37; Mr, & Mrs.
Edmund C. Bitzer, '2%, '32; ]J. Marvin
Kleff, *06, and sister; Mr. & Mrs, Keppel
Brierly, '34; Mr. & Mrs, Albert L. Pierce,
22 Mr. & Mrs. Will M. Traver, Jr,
163 Robert E. Bond, ‘28; Mr. & Mrs.
Benjamin €, Essig, '15; Harry ], Mec-
Michael, *39; Mr. & Murs, Harry L. Mec-
Neill, 24; Mz, & Mrs, Carver B, Ellis,
"33, 739,

The weekend opened officially with
a soap box derby Friday afterncon,
where first place
was won by Sigma
Alpha Epsilon.
Nine cars entered
the three-block
downhill dash, and
were judged by of-
ficials, Professors
Warren J. Mason,
Rabert B, Oshorn,
and W. Alan Ste-
wart.,

Five hundred
people attended
the Friday night
rally held in Stein-
hauer fieldhouse

1€ECO

v Homecomifig Queen and Atendants: Mae Chase, Denver; Queen
Bolender, Gelden; Pat Carney, Golden.

NG

where Miners crowned brown-

haired, brown-eyed Mrvs. Marilyn
“Mike” Bolender, Golden, their
queen. Her two attendants were
Mrs. Pat Carney, Golden and Miss
Mae Chase, Denver. Coach Fritz
Brennecke made the presentations and
followed through with an old Mines’
tradition of kissing the queen. The
queerr and her attendants led the
torchlight parade Friday night
through the streets of Golden to City
park where a bonfire program was
held.

Judging of house decorations was
held Saturday morning, despite a
whipping wind which damaged dis-
plays of three of the houses. First
place was won by Kappa Sigma.
Ahimni then attended open heuse at
the Integral club.

The float parade from City park to
Brooks field preceding the game gave
Miners another chance te compete for
prizes, and Sigma Alpha Epsilon
walked off with top honors in this
event.

By 2:00 p.m. kicko#f time, the wind
died, and more than five thousand
fans saw the game played in beauti-

(Continued on page 22)
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COLORADO

By H. W. C. PROMMEL, Ex.-'20

Consulting Geologist and
Mining Engineer
Denver, Colorado

May I precede my reviews on
MINING with a few general re-
marks, Let us face the facts for a
minute, Europe as well as our own
country is now conironted with possi-
ble invasion by Communist Russia.
Are we and our Allies prepared for

it? NO!
History Repeats liseif

History repeats itself. There have
been several invasions of Eurepe by
northern Mongolian hordes, and Eu-
ropean Russia and its satellites are
suffering under their yoke today. At-
tila and his legions overran Europe in
the 5th century. Although not actually
defeated at Chalons-Sur-Marne in
northern France, his army was so
slaughtered that he was never again
able to terrify Europe.

Early in the 13th century Genghis
Khan overran Asia Minor and con-
tinued his conquests into Persia,
Russia, Poland, China, and Tibet. His
kingdom stretched from the Volga to
the Pacific and from Siberia to the
Persian Gulf, 1874 million lives were
ruthlessly destroyed during his rule, It
took Furope 400 years to check his
influence,

1 was in Russia and Siberia from
1930 to 1932, At that time there were
some 2000 American and 2000 Ger-
man engineers over there. The char-
acter of Bolshevism is definitely Mon-
golian, Today these hordes are again
dominating half of Europe and en-
deavoring by foul means to force their
yoke on the rest of the world.

TIME magazine under its heading
“Background for War" asks:
“War Now?’—"Or When?"—"Or
Never?” T'o me the answer is simple.
So-called Communism, or these
Northern Mongolian hordes can
ONLY be held in check by superior
force or power, — they will respect

*Address before State Chamber of Commerce meet-

ing, Cosmopolitan Hotel, Denver, Colorado, Septem-
ber 18, 1950,
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NOTHING else. We can only win
without a war if we are prepared for
the worst kind of a war; by half-
hearted, lukewarm, and dilly-dallying
preventive measures we are selling
our country and the rest of the world
down the river, And time is growing
very short!!

World War Il Adjustments

It is well to review adjustments
made in World War 1, but new
factors considered today should be
hased on preparedness in the shortest
possible time for an all out war, With
the fdregoing in mind let me review
briefly adjustments made in mining in

Colorado during World War II.

In our State we are mostly con-
cerned with a large number of small
mines; in fact, from reading Jack
Foster's delightful little articles on the
Editorial page of the Rocky Moun-
tain News, describing his frequent
trips to ghost mines and mining towns,
you might be lead to believe that min-
ing in Colorado is a thing of the past
and now stone dead. Actuaily, due to
present economic cenditions and metal
prices which the small miner finally
receives for his laber after a myriad
of deductions, our mining industry,
while still existing, is being slowly
throttled to death,—indeed an un-
pleasant situation in the present emer-
gency.

Adjustments made in mining during
World War II consisted in closing
down gold mining completely in Octo-
ber 1942 by Order L-208. During
1941 placer gold produced in Colo-
rado reached its highest dollar value
over a period of 73 years; a little over
a million dollars; by 1943 it was down
to $12,000. Lode gold mining which
had also been on the upswing, fared
similarly, The Administration hoped
that by closing gold mines, gold
miners would be made available for
mining copper, lead, and zinc, This
turned out so disastrously wrong, that
miners who had volunteered or had
been drafted into the army had to be
released from the army to produce
much needed metals, Small miners had
a hard time with priorities for much
needed equipment and supplies. Had
it not been for a premium price for
lead, copper and zinc which assured
the miner of at least some profits, we
would have been short on much
needed metals. The whole emphasis
was on producticn, and exploration
and development work had to be neg-
lected. Some imported metals reached
us, but much went to the bottom of
the seas together with needed ships
due to submarine warfare.

Taxpayers Money Goes to
Foreign Countries

After the emergency was over, not

only were premium prices discon-
tinued, but metal prices spiraled down-
ward while freight charges, labor and
equipment and supplies went the op-
posite way. ‘T'o make things still worse,
E.C.A. and point four programs giv-
ing financial aid, that is, American
Taxpayer's money, — to underdevel-
oped countries, was being pushed in
‘Washington. Such aid consisted in
building of roads, delivery of mining
machinery and other heavy equipment
and providing technical advice and
supervision, for which we expect to
import critical raw materials and
metals from these countries, with no
assurance that they are able to de-
fend themselves in case of war and
prevent the material from falling into
the hands of the enemy.

The American miner therefor inds
himsel{ in the peculiar position of pay-
ing taxes until it hurts, with proceeds
used to hamper home industzy and his
own means of livelihood. As a result
nearly 80% of all western mines have
closed down.

I firmly believe in the righteousness
of peace time imports of critical ma-
terials and metals of which there is a
shortage in our own country in order
to meet civilian and government pro-
duction and take care of stockpiling;
World War II has shown us the
necessity of doing so. But when we
do so af the expense of our own mining
industry, in time of unpreparedness;
when we allow our mines to fili with
water and timbers to rot, such action
borders on treason. Would it not be
wise to assist our OWN mining in-
dustry, keep the mines working, de-
velop ore reserves, or at the very least,
keep our mines in a stand-by conditian,
ready for any emergency! That should
be a part of our program for prepared-
ness, 1f war does come, many of our
imports will be cut off and we will
not be able to meet the heavy demand
for metals from our own mines, filled
with water, and timbers rotted away,
and shafts, tunnels and entries caved.
It takes time to unwater and re-
habilitate 2 mine and such efforts,
however valiantly made after a war
starts, may be “T'OO LITTLE" and
"“TOO LATE.”

Colorado Still Has Mineral

"The mineral resources of our State
are FAR from being exhausted. Our
mineral belt extends from Boulder
county through the state In a scuth-
westerly direction to Blackhawlk, Cen-
tral City, Idaho Springs, Lawton,
Dumont, Empire, Georgetown, Silver
Plume, Montezuma, Breckenridge,
Alma and Fairplay, Leadville, Gil-
man, Aspen, Gunmson, Lake City,
Summitville, Creede, Ouray, Silver-

(Continued on page 22)
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w Examining Soils within a magnetic anomaly, Cobar,

New South Wales

w M1, Lyell, Tasmania,

SAMPLING AND TESTING OF SOIL AND
ROCK FOR COPPER, LEAD AND ZINC
IN GEOCHEMICAL RECONNAISSANCE

By V. P. SOKOLOFF*

introduction

Applied geochemistry or geochem.
ical prospecting is a study of normal
and anomalous distribution of eco-
nomic chemical elements in rocks,
soils, plants, waters and other suitable
natural bodies and materials, in aid
to geological and geophysical explora-
tion for economic mineral deposits.
This study is based on a body of data,
to the effect that geochemical anom-
alies in parts of the regolith may be
associated with presence of economic
prospcc%ing targets, under certain con-
ditions, Such associations were dem-
onstrated in a variety of environments,
in different parts of the world, No
economic successes had been claimed,
however, so far, in the professional
literature, due chiefly or entirvely to
the geochemical prospecting, with one
exception previously cited. There may
be several reasons for such reticence,
aside from the relative newness of the
subject, some of which may be now
considered in brief.

The technical compenents of geo-
chemical prospecting are not particu-
larly difficult to maintain at a reason-
able level of sexrviceability and exist-
ence, kind, dimensions, and intensity
of peochemical anomalies are easily
established, as a rule. Interpretation
of geochemical anomalies is not a
simple problem, however, Intensity
of geochemical anomalies is not neces-

*The Isaiah Bewman Schocl of Geography, The
Johns Hopkins University,

sarily an indication of the intensity or
economic value of the target they may
represent. In fact, some geochemical
anomalies may be vestigial, represent-
ing targets destroyed or dissipated by
erosion and by other catastrophic
agencies. Furthermore, the spatial re-
lationship between the anomaly and
the target may be and generally is not

¥, P. SOKOLOFF

a simple one. There is generally no
precise direct linear least distance re-
lationship, in space, between the anom-
aly and the target. 'The size of tar-
gets is generally small, in deposits of
economic metals, especially in vein de-
posits. Regardless of the size of the
anomaly, the small target is not easily
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hit by the deep exploration conducted
entirely on the geochemical evidence.
Occasional direct first hits are most
likely to be due to luck rather than
science,

It is reasonable therefore, pending
further develepments in prospecting
for blind ere bodies, to make use of
the applied geochemistry for attain-
ment chiefly of one kind of objective,
namely:

In relatively larpe areas of sus-
pected but not proved mineralization,
where thick eluvial (residual) soil
cover conceals geological structures,
the geochemical prospecting is prob-
ably the quickest and the cheapest
method of sorting the more economic-
ally promising part of the area from
the less promising onmes. The reduc-
tien of size of the area of potential
economic interest so accomplished, un-
der certain conditions, permits appli-
cation of mere reliable and more
costly exploration methods, such as
costeaning, quantitative chemical an-
nalysis, a detailed study of geologic
structures, geophysical studies and ul-
timately, deep drilling which is the
only way of ascertaining presence of
concealed ores.

A summary of sampling and test-
ing procedures here presented is an
outcome of the geochemical explora-
tion in Australia in 1948-49. A de-
tailed account of the exploration is
now in preparation® and some individ-
m. P.; Dallwitz, W,; Debnam, A.; and
Treszise, J. “Geochemical Esxploration in Australia

in 194849." The Commonwezlth Bureau of Mineral
Resources, (In preparation),
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uzl projects had already been dis-
cussed,?? :

The extensive literature on the
dithizene procedures was summarized
and discussed by Sandell! and, less
comprehensively, by Prodinger b
Adaptations of individual reactions
are common in the literature® 7 8

The emphasis of the present report
is on the practical field application of
the tests, in environments and terrains
where the explorer is limited in his
equipment and facilities and is com-
pelled to rely on the resources of his
judgment and observation rather than
on additional technical facilities and
supplies practically non-procurable,
in remote areas. Much prominence is
given accordingly, in the report, to in-
terferences and off-shade colors, int the
colorimetric tests, and their probable
or certain significance, to recognition
of troubles due to the contamination
or deterioration of reagents, and to
many other practical hints, both
testing and in sampling of the ter-
rains.

Sampling

Selection of sampling sites and ma-
terials, the sampling procedure, and
prevention of contamination of sam-
ples in taking, in transport, and in
storage may be here touched upon in
brief. Ordinary care and common
sense are sufficient generally to min-
imize the errors inherent in such op-
erations.

#Zokoloff, V. P. “Geochemical Rccounalssa.ncc in
Wallaroo Mmmg DlslrlLt South Australia.” Mining
Review 88 32-64,

2gokoloft, V. P. “Geochemxca] Prospecting Meth-
wads Bring Results in Australia.” Mining [Forld 12
(4y: 26-28, 1950,

‘Sandcli, E. B, “Colorimetric Determination of
'Tléres of Metals.” Juterscience. New York, 1944
48

"l’lodmger W. Orgamc Reagcnts Used in Quan-
titative Inorgamc Analysis.” Elscvier Publishing Co,
New York, 1940, 203 pp.

SLakin, H, W.; Stevens, R. E.; and Almond, H.
*Ficld Method for the Detcrmmatlun of Zinc in
Soils.' - Economic Geology 44 (4).

Huft, L., C. A Bensitive l‘ield Test for the
:E%eavyf(}\[etals in Waters.? Keonomic Geology 43

3(,Imholm 0. E. "Geochemical Survey in On-
tarie.” The x’l[iniug Magasine, Aprily 245-247. 1950,

= Exploration Camp, Cape York, Queensiand,
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Objectives or purposes of sampling
were discussed earlier in this report.
The sampling programme depends en-
tirely on the kind and purpose of the
prospecting problem, The geochemical
background is established by a prelim-
inary examination of soil profiles to
ascertain both vertical and lateral dis-
tribution trends of the metals in ques-
tion in non-mineralized parts of the
area, A similarly detailed study is re-
quired to establish the geochemical ex-
pression of known targets in the area.
Both the background and the expres-
sion may be given by traverses over
and across the strike or the prejection
of an ore body, provided the traverses
are sufficiently long to reach into the
country, all other things being com-
parable. Spacings of reconnaissance
grids or traverses depend on the size
of the probable target. Depth of the
reconnaissance sampling depends on
the zonal and the anomalous trends
in the distribution of the metal sought,
as established by the background and
the expression respectvely. Similar
considerations determine sampling of
rock outereps or-of rock in shafts and
in drill cores,

The sampling technigue is necessar-
ily flexible. Augers, cork-screw or
post-hole, crowbars, spades, or any
reasonable or available equipment had
heen employed. Projects like the Wal-
laroo required a compressor to pene-
trate the caliche layer and to reach
the palaeosol wherein the geochemical
expression of the bedrock was sought
and established. Rock outcrops or
shafts are sampled dirvectly, by break-
ing-off suitable specimens with a ham-
mer, It must be remembered that
sampling is but the means to an end
{not an end in itself), that our search
is for indications and not for values,
and that productivity of the recon-
naissance depends on productivity of
sampling, There is no particular merit
in compositing, unless it actually fa-
cilitates the work. Individual tests
may mean more in their variation that
perfectly reproducible tests on a num-
ber of perfectly mixed composites.

In sampling drill cores, attention
should be paid to possible contamina-
tion of the core surface with metallic
tools and with oils. The contaminated
surface may be chipped off with care-
fully directed hammer blows or may
be eliminated by washing with gaso-
line, soap and strong acids, followed
by water. Samples of cutcrops, par-
ticularly of bedded, layered or frac-
tured rock may be contaminated by
wind-blown or other materials. This
contamination may ¢r may not be im-
portant. It is best, however, always to
clean such samples, in any reasonable
way, before preparing them for the
analysis.

In sampling soils at a pre-deter-
mined depth, eg. with a post-hole

“auger, the hole need not be cased as

a rule, unless the upper horizons are
particularly loose or unless the sur-
face is known to be contaminated. It
is best, in any event, to take the cen-
tral part of the soil core and to discard
materials on the periphery. The use
of water, to facilitate boring, is coun-
ter-indicated.

A common cause of contamination
in transport is the use of weak paper
bags and improper packing of the sam-
ples, A contamination during storage
may be traceable to laboratory dusts,
These can be easily avoided.

PREPARATION OF SAMPLE

Rock, Drill core and rock samples
are pulverized to about 150-200 mesh.
1 mechanical grinders are not avail-
able, the pulverization is accomplished
by hand. The sample is crushed with
a hammer and rolled to fineness on a
heavy steel plate, with a heavy steel
roller. If sieves are available of suf-
ficient purity to prevent contamina-
tion of the sample on screening, the
powdered sample is screened. Screen-
lrlg is omitted, in the absence of pure
iron or ;)iastlc: sieves and the uniform-
ity of grinding is judged by touch and
feel. Effects of the lack of uniformity

are mm}mueé by taking large aliquots

S

v Tools, left to rlghf !arge casing; small casing; small auger; exfen-
sions; ballrace;

pressure handle; brace; stilison,
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w Inserting small casing after using
intermediate auger.

of pulverized material, e.g. 5-10-20
grams, for the test.

Soil. Screening to remove gravel-
sized particles {coarser than 2 mm.)
is essential, 1f suitable screens are not
available, the coarse particles can be
removed by hand. Separation of
coarser from finer materials is facili-
tated, in loose-textured materials, by
shaking the dry sample in a dish or
a beaker, in the horizontal plane. The
coarser materials accumulating on top
can be easily scooped then and dis-
carded. A preliminary test to ascer-
tain distribution of metals between
the coarse and the fine fractions of the
sample is always desirable. The prep-
aration procedure may require modi-
fications, depending on the results of
this test.

Gravel-free materials may be mived
manually or, if heavy-textured, rolled
to fineness and then mixed. Possible
lack of uniformity is minimized as
formerly by taking large aliquots for
the test.

Flant Materials. In the absence of
metal-free ball mill, air-dry samples
sufficient to yield 0.1-0.5 g. ash
{4-6g. dry weight is generally ade-
quate) are crushed by hand and i
nited to whiteness over an open flame.
Hand erhing may be preferable to
grinding in & mill as it assures a bet-
ter meration of the %’1mple during the
combustion and a minimum of losses
of Cu and Zn as volatile carbonyls.
A preliminary charring of the test ma-
terial with a few drops of concen-
trated F.SO, reduces the time of the
ignition to about 34 hr. on the aver-
age, minimizes fusion of the alkali
silicates and stabilizes generally the
trace metals in the ash. The carbon-
ate-oxide content of the ash is mini-
mized by this pre-treatment and the
extraction of the ash is facilitated,

except in cases where Ca is unusuaily
high.

The ignition is carried out in a sil-
ica dish over an open flame but a clean
well aerated muffle furnace is alse
usable, Stnrmg of the ash with a rod
of pure iron or a sturdy glass rod fa-
cilitates the combusion, although such
stirring is rarely needed, with the
H.SO, pre-treatment.

The white ash constitutes the test
material and is treated accordingly,
depending on need and judgment.

The well known Mg (NO;). fu-
sion may be useful also, but only with
very finely pulverized materials.

M ater. No special treatment is re-
quired, except fltration, if water
samples are tested dirvectiy after they
are collected. 1f the samples are to he
stored for some time before testing,
clear filtered samples should be acidi-
fied first with HCl (unless Ag is
sought; if so—H.80, is preferable),
to pH2 or thereabouts, and then
stored, in glass-stoppered bottles, No
rubber or cork should be used ; rubber
contains encugh Pb, as a rule, some-
how to contaminate the sample; cork
generally contains Zn.

PREPARATION OF TEST
SCLUTIONS

It is not always necessary to aim at
a complete extraction of the test
metals from the test material, in the
geochemnical reconnaissance. Different
forms of metals may each have an in-
dependent prospecting significance, for
reasons already stated in this report.
‘T'he best reasonable procedure to suit
the prospecting problem in question
should be devised in every particular
cise and applied intelligently rather
than cook-book fashion. The main eco-
nomic purpose of geochemical pros-
pecting should not be allowed to be-
come obscured by unnecessary refine-

+ Jackhammer used instead of the inter-

mediate auger where underlying rock is toe
hﬂrd'

ments. Refinements are parts of defin-
itive guantitative procedures suffi-
ciently well known and indispensable
in the more advanced stages of the ex-
ploration, but not in the reconnais-
sance,
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w Clay removed from small auger.

Copper. In examining rock and
drill cores from the sulphide zene,
roasting alene, roasting followed by
KHSO, fusion, and digestion with
aqua regia are generally sufficient to
render most if not ail of the Cu sol-
uble in mineral acids. KHSO, fusion
is definitely unsatisfactory. Aqua regia
extraction is apparently the most suit-
able procedure. A few prams of the
pulverized sample are treated with a
few mis. of | : 3 aqua regia, in large-
bottomed pyrex beakers, The mass is
evaporated to dryness on a steam bath
or on a het plate with an asbestos
tap. A single evaporation is generally
adequate. The nitrates are decomposed
with 2-3 successive evaporations to
dryness with a few mis. concentrated
HCL: Clp is driven off, as a rule, if
the procedure is carried out with care,
The residue is taken up in HCl (or
H.80,) of desired strength, The sus-
pension is filtered, generally with the
addition of enough NH,F to precipi-
tate the iron. The filtrate constitutes
the test solution.

Indications of Cu in oxidized rock
could be obtained consistently by ex-
traction of powdered samples with
mineral acids, without any pre-treat-
ment. A proportion of copper in re-
duced rock (some Wallaroo cores) is
also extractable with mineral acids,
without any pre-treatment. The use-
fulness of indications so obtalned de-
pends entirely on the problem in gues-
tion.

In the examination of scils, in cer-
tain types of terrains only, a simple
acid extraction may be sufficient to
obtain indications and even semi-quan-
titative values for the “free” (le.
mineral salts), the occluded, and the
exchangable forms of Cu, The crystal-
structure forms and the organic forms
are not represented in such extracts,
to any appreciable extent,
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Organic forms of Cu are contained
chiefly in the upper horizons of soils,
the horizons that are very rarely use-
ful in the reconnaissance, excepting
perhaps, studies in the dispersion train
phenomena. Their prospecting signifi-
cance is minor or none, in all areas
so far examined. Should there be any
need, however, to examine such mate-
risls in the future, the organic sub-
stance must be decomposed either with
the conventional nitric-perchloric acid
digestion, or with aqua regia, Mg
(NOg)y fusion, strong H,0O, with
HCI, as in the mechanical soil analy-
sis, by ignition preceded by charring
with concentrated H.SO,, or in any
other suitable way.

If the prospecting indications are
to be sought in the crystal-structure
Cu only, that is, in Cu that is locked
in the clay minerals, the adventitious
free and cccluded forms of Cu may
be removed by elutriation with a di-
lute mineral acid and the elutriated
sample oxidized by heating and fused
with KHSOy, to decompose the clay
mineral.

Test solutians for Cu in general
should be in HCl or H.80, at pH
I -2, Separations of interfering sub-
stances are described under ‘“Tests.”
It may be noted that the Ag interfer-
ence tends to be depressed in HCi
and the Au interference — in the

H,50, selutions.

Zine, Procedures outlined for Cu
apply also 1o Zn.

Lead, Pb appears to have a ten-
dency to be more easily extracted by
acetates than by mineral acids frem
}'ocks and soils alike, This tendency
Is not easily explainable and may be
due to our limited range of observa-
tions.

In the examination of powdered
unoxidized rock, roasting alone, fol-
lowed by an acetate extraction at pH
5-6 appeared adequate in obtaining
substantial indications of Pb, in excess
of those obtained with the KHSO,

fusion. Cold acetate extracts were suf-

ficlent; on occasions, fo obtain con-
sistent indications of Pb in outcrops
of oxidized rock. It may be noted that
galena is somewhat soluble in acid to
neutral acetates,

T'he acetate extraction was sufli-
cient also in obtaining indications of
Pb in soils. Most if not all of Pb in
a variety of soils in different climates
appears to be in the free form, as more
or less sparingly soluble salts, or else
in the organic forms. The latter are
prominent in waterlogged areas. Oc-
cluded forms of lead are apparently
rare or none-existent, nor is there any
evidence of Pb in the crystal structure
of clays. There is no reason, however,
why Pb could not substitute for K
in some clays, in view of the similarity
of their size and despite the difference
in their charge.

It appears best therefore, pending
further developments, to reiy on the
acetate in the preparation of test solu-
tions for Pb. Unoxidized rock should
be roasted prior to the extraction.
Soils low in organic matter should be
extracted directly. Humus-rich soils,
muck, peat, etc. should be oxidized or
burned, as described under Copper.

TESTS
Copper

Approximately 6 gammas of diva-
fent Cu react with about 30 gammas
of dithizone forming a reddish purple
keto-dithizonate extractable by CCly
from acid solutions. Fractions of a
gamma of Cu are detectable,

The test is relatively simple and
reliable. Copper blanks in most rea-
gents and waters, including the tap
water supplies, are insignificant. Some
distilled waters, however, contain cop-
per, especially if the stills are new or
clean,

Presumptive Test.

{1) Aliquot of test solution in
H:50y or HCI at pH 2 to 1 is
shaken with e.g. 5 mis. of 0.001%
dithizone in CCly, (Certain Jots of
dithizone contain a factor that seems
to retard the extraction of Cu with-

out affecting the test. Prolonged shak-
ing Is recommended.}

(2} The resulting reddish purple
colours may be interpreted as Cu, in
the absence of interferences and off-
shades,

Interferences.

(1) Trivalent Fe is the most com-
mon interference {divalent Fe has no
effect), In practice, straw-coloured to
vellow HCI extracts of soil or rock
contain enough Fe to require its elim-
ination, This can be accomplished by
adding solid NH4F (or NaF) to the
test solution, until the iron colours
disappear and by filtering the solution
to remove the precipitate, The filtrate
should be clear and colourless, pH of
the solution, following the precipita-
tion of iron ammonium fAuoride,
should be checked and adjusted, if re-
quired.

Unless Fe is removed, it interferes
with the estimation of Cu in two
ways: (a) By hindering the extrac-
tion of Cu from the aqueous layver.
{b) By oxidizing dithizone, Thus
low recoveries of Cu and the yellow
off-shades ir the CCly are the unde-
sirable effects of Fe, If Fe is absent
or not excessive, however, and if the
extraction is done in the cold, these
two interferences are not very Impor-
tant, in the presumptive field test,
("This was the case in the Wallarco
project, where very little or no Fe
was extractable with 0.01N mineral
acids from the ancient clays.)

(2) Oxidizing agents such as Cly,
if present in the test solution, will oxi-
dize the dithizone into a canary-
vellow substance. This oxidized prod-
uct does not react with the metals and
can be recognized accordingly. It can
be also recognized by its shade (dis-
tinct from Au or Ag dithizonates)
and by the rapidity of its development.
0.1g. of solid NH,OH, HCI added
to the filtrate will eliminate this in-
terference.

(3) Au, Ag, Hg, Pd form cal-

oured dithizonates within the same

= Rolling dried clay on cast steel plate.

w Crushed clay ready for weighing.
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pH range as Cu. Au, Hg and Ag par-
ticularly have an aflinity for dithizone;
a few gammas of either will keep hun-
dreds of gammas of Cu from reacting.
The goiden yellow faintly reddish-
tinged dithizonates of Au and Ag can
be decomposed easily with KI, per-
mitting Cu to react with the dithi-
zone. ‘LT he iodide may be added to the
test solution before, during, or after
the extraction. Successive extractions
with fresh portions of the dithizone
may also be employed, to remove Au
and Ag, prior to the extraction of Cu,

(4) Zn, Pb, Cd, Ni, Co, and some
others do not react with the dithizone
on the acid side of pH3=+ and there-
fore do not interfere with the Cu test.

(5) Large amounts of Bi (orange
yellow dithizonate) may interfere
with the detection of Cu. ‘I'rivalent
TL oxidizes dithizone slowly, in the
manner of Fe, into a yellowish sub-
stance. Pd dithizenate (green) may
produce an illusion of a negative tes,
with a slight off-shade of the reagent
green which may be easily ascribed to
other causes. Hg dithizonate {(orange)
was insufficiently studeid, nor was the
Pt dithizonate.

Thus Bi, T, Pd, P¢, and pos-
sibly Hg remain as potential inter-
ferences. Practical effects of such in-
terference are not important, in the
interpretation of the reconnaissance
for which the presumptive test Is in-
tended to serve.

Reagents

(1) Dithizone, 0.001% in CCly.

(2) NH,F, selid.

(3) NH.OH.HC(I, solid.

{(4) KI, solid.

(3) Cu-free water, tap or distilled.
Zinc

Approximately 6 gammas Zn react
with about 50 gammas of dithizane
forming a cherry-red keto-dithizonate
extracted by CCly from weakly acid
to weakly alkaline solutions. Frac-
tions of a gamma of zinc are detect-
able, under certain conditicns.

The test is not an easy one to make,
chiefly because the high zinc blanks in
all reagents, waters and glass, as well
as because of certain chemical interfer-
ences.

Presumptive Tesi.

(1) Aliquot of test solutien con-
taining a few gammas of zinc is
brought to pHS3 to 6 with an acetate
buffer,

(2} The buffered solution is ex-
tracted with eg. 5 mls, of 0.001%
dithizone in CClg in the presence of
about ¥4 g NasS:Os. (The thiosul-
phate may be added later, if desired,
and the extraction repeated),

(3) ‘The remaining colours may be
interpreted as Zn.

Cd is apparently eliminated, in the
presumptive test, but Sn, Ni, Co, and
Tl may interfere, if present in large
amounts. Al may interfere with the
extraction, as if by helding some Zn
in the aqueous phase.
Interferences.

{1} Pb, Cu, Ag, Au, Hg, Pt are
eliminated by the *addition of
NﬂzSzOg. Cd 1s not eliminated.

(2) Cd may be removed from the
CCl; layer containing the mixed
dithizonates by washing it with NagS
solution.

(3) High amounts of Sn, if pres-
ent, may be removed by volatilization
with Brs - HBr, following evapora-
tion of the CCly extract, The residue
taken is agua regia, etc, and re-tested
for Zn as above.

{4) High amounts of Ni and Co
may produce brown off-shades in the
CCly. Their elimination is tedious.
The test solution is made neutral with
NH,OH; the precipitate is dissolved
in 5%KCN; KCl is added to pH
3 - 4; the solution is buffered with the
acetate at pH 5 to 6 and extracted as
above.

(5) The oxidizing interferences
described under “Copper” appear to
be rare. They can be probably elim-
inated with NH.OH.

S = T g g S EAE

% Station ([ranch} at end of mail route,
Nerthern Territory

(6) High Zn blanks in all waters
and reagents is a major difficulty with
the test. The blanks may also develop
on storage of reagents almost in any
kind of giass. Dusts of diverse kinds
are likely to contain zinc. {Even be-
fore the test solution is prepared, the
probability of contaminating the sam-
ple with Zn from tools, sieves, air-
borne materials etc. is greater than
that of contamination with most other
metals, These considerations, together
with a generally high zinc background
in soils, rocks, etc, detract from the
interest and the value of the test).
Reagents.

(1) Dithizene, 0.001% or
0.002%, n Zn-free CCly

(2} NH, or Na acetate buffer, 1
to 2N, agueous, Zn-free, 2N,

THE MINES MAGAZINE @ NOVEMBER, 1950

(3) Nag8:0;, Zn-free, solid.

(4) NaoS, Zn-free solid.

(5) Redistilled water, Zn-free.
Lead

Approximately 18 gammas Pb react
with about 50 gammas of dithizone
forming a cherry-red keto-dithizonate
extractable by CCly from almest neu-
tral to alkaline solutions, Small frac-
tions of a gamma of Pb are detectable,
under optimum conditions.

The test 1s subject to serious errors
and to interferences that are not easily
recognized or easily eliminated. Lead
blanks are generally low in the rea-
gents, unless the materials are in con-
tact with rubber.

Presumptive Test.

(1) Aliquots of test solution con-
taining several gammas of lead are
buffered at pH7* with an acetate buf-
fer.

(2) The buffered solution is ex-
tracted with eg. 5 mls. of 0.001%
dithizone. The extraction may be in
the presence of KCN. An easier prac-
tice was to add KCN after the extrac-
tion.

(3) The remaining colours, fol-
lowing the agitation with KCN, may
be interpreted as due chiefly to Pb.

Monovalent Tl is co-extracted with
Pb and Bi may be co-extracted,
Interferences.

(1) Zn, Cd, Cu, Au, Ap, Hg and
probably a number of others, includ-
ing trivalent T1, are eliminated in the
presence of KCN,

(2} Monovalent T1 may be elim-
inated by making the aqueous phase
59 KCN solution. Some lead is also
lost, however, in the excess of KCN,
at least where certain lots of KCN
are used.

(3) Bi may be removed, together
with some others, by a preliminary ex-
traction of the test solution at pH3 - 4
with the dithizone, whereupon the
aqueous layer is buffered at pH7+ and
examined for Ph.

{4) There seem to be some other
interferences, the nature of which is
not vet understood, These would be
eliminated probably by following the
customary quantitative procedure in
which Pb is extracted in the presence
of NHy citrate and NH,OH, fol-
lowed by NH,OH, KCN, etc., at pH
8.5 to 9.0. :

(5) Pb dithizonate appears to be
somewhat soluble in alkaline solutions,
in the presence of NH4OH or excess
KCN. This solubility may prevent de-
tection of very small amounts of Pb,
in the presumptive test. The excess
dithizone is soluble completely in
alkaline solutions, Thus, in the pres-
ence of excess KCN, traces of Pb may
be unmasked, in the CCl, layer, com-
pensating thereby for the negative
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w Filtration.

error due to the solubility of the Pb
dithizonate.
Reagents,
(1) Dithizone, 0.001% or
0.002% in redistilled CCly.
(Z2) NH, or Na acetate buffer, pH
7*, Ph-free, aqueowu s, ZN
{freshly made buffers are best)
(3} KCN, 109, agueous Pb-free
(may develop 2 Pb blank on
prolonged standing in certain
kinds of glass)
{4) Redistilled water, Pb-free.

Other Metals

Dithizone procedures for a member
of other metals are entirely feasible.
A presumptive semi-quantitative test
for gold was developed recently by the
Western Mining Corporation. A test
for silver (not yet available) may be
developed by separating Ag from the
interfering metals in alkaline solu-
tions as Ag encl-dithizonate, Ag SC
(NNCyHAg), (NNCgH;), insol-
uble in CCly, converting the enol into
keto dithizonate, SC (NHNC,H;
Ag}, {NNCyH;), in the presence of
excess dithizone, in acid solutions, ex-
tracting the keto from with CCly,, and
estimating Ag accordingly, by the in-
tensity of the yellow colour. The sta-
bility of green Pd dithizonate in
strong acids and alkalies alike may be
utilized in developing a test for palla-
dium, There are also certain other
possible applications,

It is evident from the considera-
tions here offered as well as from the
literature cited earlier in the report
that indications of the following
metals may be obtained, with the aid
of dithizone, in the presumptive field
tests of soils and rocks:

Cu, Zn, Pb, Ag, Au,

Tl+ Ld Bl Pd, Hg,

(Pt In, '11+++ and possibly Ni, Co,

Mn, although the latter 3 already
have adequate procedures.)

INTERPRETATION OF DITHIZONE
COLORS
Qualitative
Qualitative interpretations of the
dithizone colors, as indicated by the
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+ Matching colors {dithizone)

foregoing procedures, can be made by
reference to solutions of known com-
position or to standards similarly pre-
pared. The colors should be committed
to memory. {Preparation of perman-
ent standards for buth true shades and
diverse interferences would be war-
ranted in a large-scale reconnais-
sance, )

The single-color method involving
removal of the excess dithizone with
alkalies or ammonia, so as to unmask
the metal dithizonates, in the final
stage of the test, is not reconmended
in the presumptive tests, fer reasons
af economy of time that would be con-
sumed in maintaining blank-free alka-
line solutions and in performing the
operation. T'hese are justified, how-
ever, in instances where an increase in
the sensitivity of the test is desired.
(Generalizations here to be offered are
based on observations made with the
mixed-color variant of the dithizone
test® and on the assumption that a
certain excess of the reagent is pres-
ent in the CCly laver, in the final
stage of the estimation. Some of the
generalizations may be incorrect in
part, due to the limitations of back-
ground and experience.

{1) HCI or H,SO, solutians on the
acid side of pH3 NHF not added

() Reagent green, Less than 4 -
%% gammas of Cu to none; Au, Ag,
Hg absent; Fe* or TI*** interfer-
ence inaperative.

(b} Iron-gray. Cu present but
probably less than 2 gammas. Au, Ag,
Hg absent.

(c} Reddish visler (purple). Cu
present, possibly in excess of 6 gam-
mas. Au, Ag, Hg absent or, at most,
amount to much less than 1/200 of

Cu.

(d) Intermediate shades, B’ to
“¢” correspond to intermediate
amounts of Cu, all other things being

the same.

*When an aliquot of the test solution is extracted
with § mls. of 080t % dithizone in CCls

(e) Yellowish off - shades, ‘b’
through “d”, may be due chiefly to the
iron and possibly to the thallium inter-
ference. A certain small amount of
vellow plus Cu purple may appear
orange, very much like the Hg orange.
Yellowish tinges in “‘c” may be due to
very small amounts of Ag or Au that
are easily cleared with KI, Appear-
ance of the purple in the CCly layer,
following the addition of KI, may be
due also to I., if the aqueous layer
contains oxidizing agents, T he yellow-
ish off-shades showld be wviewed with
suspicion and the test should be modi-
fied accordingly.

() Yellowish green, developing
relatively slowly, in the cold, may be
due to the iron interference. It may
be due also to appreciable amounts
(e.z. 1-3 gammas) of Au or Ag. In
the latter case, the extraction of Cu is
inhibited to a Iemark'lblc extent, The
test must be modified to eliminate
these shades, in the manners previ-
ously described.

(g) Brown yellow or golden yel-
low 1s due generally to Au and Ag,
in appreciable concentrations (e.g. 10
gammas or so) and does not mean
absence of Cu. The first globules of
CCl, containing Au or Ag dithizon-
ates seem to be slightly tinged with
red as they settle from the suspension

produced by the shaking, whereupon

the reddish tinge disappears. These
shades are different from the yellow
produced by ferric iron in hot solu-
tions and from the yeliow under *h”.

(k) Canary-Yellow, appear-
ing rapidly, is cansed by oxidizing
agents, chiefly Cly, and invalidates the
test.

{1) Orange may be due to Hg or
to combinations described under “e”,
It may be due alse to Bi, in vicinity

of pH3,

(j) Cherry-red means an error in
the pH contrel (not uncommen in
handling highly calcarious materials),
and the appearance of Zn dithizon-
ates, etc. in the CCly, These colors
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APPARATUS MATERIALS AND REAGENTS

{For 10860 tests or 4 man-weeks.)

Preparation of Sample
Quauntity

Braun Palverizer®
Heavy steel plate, e.g, 2" x 2
Heavy steel refler ...
Mortar, diamoend, Plattner type‘*
Sieves, pure iron or plastic, 2 mm. openmgs
Sieves, pure iron or plastic 150 or 200 mesh ...
Spatulas, horn spoons, brushes, paper bags, heavy brown

paper, glass jars, pencifs, writing paper, gummed labels,

Preparation of Test Solution

Balance, semi-quantitative, +0.01g. accuracy - 1
VVmghts 0.1 to 50g. . - 1
Scoop, aluminum, tﬂred Wlth a countezpmse 25 (:rn' b i

Beakers, Pyrex, 450ce. cap. O T

Watch glasses, to £t the beakers ... .40
Stirring rods, Pyrex [
Test tubes, Vykm 30 em.® cap. 6

Volumetric fasks, Pyrex, glass- stoppelerl 100ce. Cap, woeeeeenn. 20
Funnels, Pyrex, ZA- 314 1aches diam, ... e

Funnel racics to fit 10 funnels ..
Filter paper, Wh'ltm'm Ne, 1, pkgs of 106 ... . 20 pkgs.
Filter paper, Whatman No, ‘E-Z pkgs, of 100 ...
“Hydrion” pH indicator paper ...

Quantity
Bottles, Pyrex, glass-stoppered, 2 L. cap. ......... 6
Sifica dishes, 25ce. cap, oo 4
Matches, soap, towels, rags ...
Testing, Reagents, Analytical Grade
10g.

Dithizone (diphenyl thio- cmbazune)
Carbon tetrachloride ...
Hydrochlorie acid
Sulpharie acid ..
Nitric acid ...
Acetic acid .
Ammoniurn hydm)nde (NH; gas in Lyimder prefer able) - 10 ibs,
Ammonium fluoride ... - . .
Hydroxyl amine hyd]ochlorlde
Potassium iodide ..o
Sodium thiosulphate
Potassium cyanide ...
Sodium sulphide
“Hydriorn” pH paper ......
Copper sulphate ...
Zine sulphdte .
Lead mitrate ... .
(For orientation: salts of metals, such as Fe, Bi, Ti Cd,
Au, Ag, Hg, Pd, Pt, Ni, Co, etc, a few grams each}
Testing, Additional Glassware and Appara'}us

Graduated cylinder, 1L cap., Pyrex ...
Graduated cylinder, 500cc, cap., Pyrex _
Graduated cylinder, 250ce. cap., Pyrex ..
Graduated cylinder, 100cc. cap., Pyrex

Glass-stoppered bottles, “Winchester,” 234 L cap.

Hot plate, electrie; top area e.g. 2’ xl

Hot piate, e]ecﬂ;c small {for all- glass stll!)

Steamn bath* to accummodate 20 beakers ...
Burners, Bunsen type, gravity fed, with accessories
Burpers, Primus oo

Asbestos sheets and screens, e.g. 1'x 1

Kerosene or other suttable fuel for burners ..

Methyl aleohol .

Cylinders, gl’d.d.i'l';lted in Iu: Pylex gh\s btoppmedm"w"mmw
SGee, eap. oo

Separatory funnels, 250ce, cap. R

Separatory funnels, 500cc. cap. 1
1 Bottles, Pyrex, glass stoppered, iL. cap 4
1 Botties Pyrex, glass-stoppered, 500¢cc, cap, 4
1 Bott}es, Pyrex, glass-stoppered, 250ce. cap, ... 4
% Burettes, Pyrex, glass-stoppered, 50 mls. cap, . 2
4+ Buarette stands, with clamps ... .2
1 Test tubes, Pyrex, 25-35cc, cap, .48
1 Test tube racks, each for 12 test tubes . 3
1 Cylinders, gladuated in lce., Pyrex, glass- stoppeled
2 100ec. cap. 4
2
8

2 gallons  Beakers, Pyrex, 50cc. €ap. .

still, all-glass, Pyrex, complete, 2-4 L eap,,

incl receiving fask .

*Desirable but not critical.

Beakers, Pyrex, 100ce, cap. -
Beakers, Pyrex, 250cc. cap.
1 Beakers, Pyrex, 1000cc, cap,

(Gummed labels, paper, brushes for g]*:sqwale
drying board, accessories, etc.)

generally disappear on addition of suf-
ficient acid. ,
The off-shades and interferences
here enumerated, as well as their com-
binations, can bhe eliminated by the
appropriate use of NH,F, NH,OH.
HCL and KI, as described under
“Testing.”
(2) dcetate Solutions at pHS5 -0 -7.
(a) Cherry-red may be due to Zn,
Pb, Cd, Bi, Cu, TI*, In and their

combinations; various off-shades may

he preduced by Ag, Ay, Hg, and pos-

sibly others; brownish off-shades may
indicate sufficient Ni or Co to cause
the interference.

1f the extraction of test material is
made at pH5*, with acetate solutions,
neicher iren nor Cly interferences, de-
scribed under “le”’ and “1h" are likely
to be operative.

The uncontrolled cherry-red means
simply presence of metals enumerated,
singly or in combinations, and as such
is not entirely devoid of value in the
non-selective testing.

A preliminary extraction at pH3—
will practically eliminate Cu, Ag, Ay,
Bi, Hg, and possibly some others, and
limit the probable significance of the
cherry-red to Zn, Cd, Ph, and T1 and
of possible brownish off-shades to Ni
and Co,

(b} Cherry-red in the presence of
added NayS,0; indicates chiefly Zn
and Cd. Cherry red persisting after a
NasS wash s practically definitive for
Zn.

(¢) Cherry-red in the presence of
added KCN means Pb and TI%
Cherry-red persisting afeer further ad-
ditions of KCN is practically defini-
tive for Pb, although some Pb may be
lost to the alkaline aqueous layer.

(d} Reagent-green means a prac-
tical absence of Zn, Ph, Cd, Bi, Cu,
Ti, In, Ag, Au, Hg, and of large
amounts of Ni and Co. This negative
test is highly significant in the recon-
naissance.,

(3} Alkaline Solutions at pHE*.

Testing within this pH range is not
rewarding because of the disturhing
tautomeric shifts in the dithizonates,
involved color and solubility effects,
and extractability of the unused di-
thizone by the alkalies. The alkaline
range is employed chiefly in unmask-
ing traces of the colored dithizonates
in CCly, in the single-color variant of
the test. It may be useful also Iin the
separation of Ag enol - dithizonate
(violet in the aqueous layer ; insoluble

in CCly), and in the detection of Pd..

The latter application had not been
developed.
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Semiquantitative

Testing procedures outlined earlier
in this section are sufficiently flexible
to afford a semi-guantitative appraisal
of the amounts of Cu, Zn, Pb {and
possibly some others) present in the
test solution, The apprasal done vis-
ually or by comparison with sets of
standards, without any change in the
proportions of the reagent and the
test solution, permits a fairly reliable
expression of the order of magnitudes
encountered. Such order of accuracy
of the indications is generally suffi-
cient for the reconnaissance purposes.

A closer appraisal is possible in vol-
umetric variants of the test,

A measured volume of the reagent
in CCLy can be titrated with the test
solution to an end-point previously
established (e.g. 3 gammas of Cu or
Za, using 5 mls. of 0.001% dithi-
zone). Or, if the metal-content of the
test solution is within the suitable
range, intensity of colors in the CCly
layer can be controlled by varving the
volume of the reagent. The former
method may yield reliably one signifi-
cant figure; the latter is a mere exped-
ient in a clearer delineation of the
orders of magnitude.

Neither one of these can be taken
as substitutes for the quantitative pho-
tometric determinations.
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PREPARATION AND MAINTE-
NANCE OF REAGENTS

Dithizene. Dilute sclutions are
made from a concentrated stock, e.g.
0.01%, in CCly, in 250-500cc. lots,
and are generally used-up before they
deteriorate. The stock deteriorates
slowly, if exposed to sunlight; ele-
vated temperatures favour the deteri-
oration. The solution should be stored
in Pyrex glass-stoppered bottles,
grease-free, protected from light,
warmth, and contamination by dust.

Deterioration is recognized by ap-
pearance of a yellow oxidation prod-
uct, soluble in CCly but not in aque-
ous ammonia, or by appearance of yel-
low shades, instead of the normal
green, in extremely dilute selutions of

dithizone in CCly,

The oxidized preduct may be toler-
ated as long as it does not Interfere
with the sensitivity of the test.

Mineral Acids, Any kind of water
may be used in making up dilute acids
intended for the copper tests, as long
as the water is copper-free, Most city
water supplies and some spring and
stream waters, as well as rain water
stored in concrete tanks fall into this
category. Their relatively high zine
content (e.z. 200 gammas per liter)
does not interfere with the test.

Most C.P. grade acids are copper-
negative, when tested in twice the

amounts employed in the detection of
Cu.

Contaminated lots should not be
used, unless their purification by re-
distiliation is feasible.

Both concentrated and dilute acids
can be stored in almost any kind of
glass without developing any notice-
able copper blank.

Acids intended for the Pb-Zn
work, however, should be made with
redistilled Zn-free water. Zn blanks
are common in many reagents and
some Zn and Pb are contained in some
kinds of soft glass. Dilute mineral
acids, originally Zn-negative, can be
stored in Pyrex glass successfully,
without developing any Zn-Pb blanks,
as long as they remained protected
from dusts,

Acetate Buffers, Weakly acid to
weakly alkaline acetate solutions pre-
sent a serious difficulty, especially in
reference to Zn. Both acetic acid and
ammonium hydroxide generally were
found to contain some Zn and the Zn
blank tended to increase on storage
of the acetate buffers, at pH5.5 to 6,
even in hard glass, The difficulty is
minimized by storing aqueous acetate
buffers over a layer of a strong sclu-
tion of dithizone in CCly, and also
by making them sufficiently concen-
trated, e.z. 4N, to minimize the Zn
blank by dilution.

Only redistilled Zn-free Pb-free
water should be used.

Cyanide Solutions, made with re-
distiled water, develap a zine blank
on storage in many kinds of glass, in-
cluding Pyrex. This does not inter-
fere, however, with the purpose for
which they are employed, as zinc does
not react with dithizone in the pres-
ence of cyanide.

Solid Reagents. NH F, NH.OH,
KI,N2,8,03 (also KCNY} are used as
solid reagents, In the reconnaissance
work. Since the exact amounts used
are unimportant, within a very wide
range of variation, this preference is
justified by the simplicity of such use,
as long as the reagents remain pro-
tected from contamination.
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MINES HOMECOMING
(Continued from page 13}

ful October weather, The half-time
schedule featured the introduction of
the queen and her attendants, presen-
tation of decoration trophies, and the
much feted Sig Gam-Theta Tau
burre race in which Theta Tau was
the victor.

Eddie J. Brook, '23, Fort Worth,
president of the McElzoy Ranch com-
pany, was honored by the Athletic As-
sociation with a certificate in appreci-
ation of services rendered to Mines'
athletics. Dr. Vanderwilt made the
presentation.

All social fraternities held open
house and buffet suppers after the
game,

Clesing out the two-day festival
was the traditional Mines’ Homecom-
ing dance, held in Guggenheim ball-
room, sponsored by the “M™ club.
More than three hundred couples
danced to the melodies of Rolly
Robert’s orchestra, Blue Key pledges
were presented during the dance and
the winning ticket for a LeRoy letter-
ing set was drawn by Robert Fitch,
geophysics senior, in the Tau Beta Pi-
sponsored raffle.

Blue Key members who conducted
registration of Alumni do not have
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readily available the Iist, but said
many states were represented. Among
those traveling the greatest distance
was Albert I, Bradford, '09, presi-
dent of the West Coast Refining com-
pany at Los Angeles,

HIGHLIGHTS 0N mEining

(Continued from page 14)

ton, Telluride to Rico and beyond. I
dare say that in the vicipity of any of
these mining centers there are lead,
zine, silver and gold mines, ready to
be developed and worked and to fur-
nish metals which will be so badly
needed for civilian and government
production in our present emergency
and our endeavors to prevent an all-
out war, for that is what we must
NOM prepare for.

T'o anyone who believes in free
enterprise and individual initiative,
any government subsidy is bad, Un-
fortunately subsidies have been ac-
cepted as a part of our economic sys-
tem. But would subsidies not be more
useful if applied to commodities that
are becoming scarce, like some of the
metals, rather than to those that are
in tremendous oversupply, like po-
tatoes, butter and epgs? The only
argument in favor of the latter is that

the farmer has more votes than the
miner.
Colorado Mines Need Help

The mining industry of our State
needs consideration and help in this
emergency so that it can produce much
needed metals and receive a fair price
therefor, It needs consideration so that
it will have sufficient lahor, equipment
and supplies. It needs help so that i¢
can build mills to concentrate its met-
als @t their sowrce and thus reduce
costs to the miner and release other-
wise much needed trucks and freight
cars.

If proper encouragement is given
to our mining industry which has been
the basic factor of Colorado’s wealth,
it can be of real assistance in the pres-
ent emergency, besides being a real
contributor to our State's future,

PERSONAL NOTES

(Continued from page 3)

being addressed Box 447, Abbeville,
Louisiana, .

Major Louis DeGoes, '48, was in Den-
ver and Golden for Homecoming at
Mines. He is on duty as student at Stan-
ford University, residing at 2927 South
Court, Palo Alte, California.

Stewen 8§, Dettman, 31, Valuation Engi-
neer, California State Board of Equaliza-
tion, has a change of residence address

(Continued on page 26)
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THE
SUCCESS
PRINCIPLE

B
L. W. ST(ERM. 02
Geological Research Dept.
Sun Oil Ce.

Denver, Colorado

Through all the intricacies and un-
certainties of life and in the labyrinth
of philosophies that have heen devised
to obtain some notion of reality, there
is a practical short cut that we have
to use while we are building safe and
logical highways.

Events will not wait. We have to
act without full knowledge and in our
thinking, quick if there is little time,
or more deliberate if time permits,
we seek a practical plan—one that
will succeed. It is based upon experi-
ence, upon what information we have,
much or little, The test is: Will it
work, will it save the situation, will
it succeed ? That is the practical short
cut. It is the way of action,

In safe surroundings or in intervais
of safety, there are those among us
who try to reason these things out.
Their thoughts take in a wider scope.
They rteason about the nature of
truth, for example, or of beauty, or
of what is pood, about the subjective
and the objective; and perhaps some
of them find answers that the rest of
us can use. But among these philoso-
phers there are some who become im-
patient with this searching for the
ultimate, that seems so often to arrive
nowhere; and they look for practical
answers. Lhese are the realistic or
pragmatic philosophers, so-called, of
whom William James and John
Dewey are perhaps the leading mod-
ern representatives. Their test again
is: “Will it work? Wili it succeed?
They are concerned with what can be
used in action, what is expedient.
Some go so far as to assert that what
is expedient; that which works out
well, ts true or right. It may be bandy-
ing with words. But, however that
may be, these people say that the im-
portant thing is for a belief or a
philosophy to work out in practice,
to be successful; and practical people
incline to agree with them.

Other thinkers, once classified
among the philosophers, dealt with
what was called “natural philosophy.”

This is now the domain of the chemist,
the physicist, and the astronomer, and
of others following them, such as the
biologists, the anthropologists, psy-
chologists and sociologists; all known
as scientists. These all practice the
pragmatic method to a greater or
lesser degree. 1t is, in fact, almost an
ideal with them. In this metheod, by
inductive thinking, one arrives at a
guess that seems to bring order and
to explain the relation among his data,
This guess is tested by deductive
thinking. Its implications and corol-
faries are traced to their conclusions.
Inconsistencies are found and changes
are needed. New guesses are made
and analyzed. Thus by observing, and
speculating, by dreaming and imagina-
tion, by guesses, flashes of intuition
and by hard, careful thinking and,
very often, by including the thoughts
of others, one may arrive at a conclu-
sion so apparently sound that it seems
worth special testing. Experiments are
carried out; observations are made
under critical conditions, and thus we
may arrive at something that seems
better than a guess. It Is worth calling
a theory or hypothesis. But still it may
not be safe against further test. It is
accepted unmodified only so long as
it succeeds, We may cite an example
from physical astronomy.

“Will light waves from a star be
deflected in passing close to the sun
as observed In a total or near total
eclipse of the sun? If they are not so
deflected then energy is not affected
by gravity and has not the properties
of mass that Prof. Einstein and others
had assigned to it.”

Tt was observed that the light was
deflected about as much as had been
predicted by the new theories. This
helped te show that the fundamental
theories grouped around the name of
Isaac Newton and long accepted as
close to ultimate truth, are only a part
of the story.

Such a proof may be conclusive or
may leave possibilities that it is in-
complete or for only a limited set of
circumstances or does not exclude
conditions other than those assumed.
Further verification may be needed.

But at any rate, this is the scien-

tific method of feeling a way out into -

the unknown, of learning the ways
of nature, or of society, or of finance,
or of psychology. T'he knowledge may
be empirical, not final, but it is useful
to those seeking practical results.

The method may be applied in such
a field as ethics. In a recent book
“Out of My Later Years” by Albert
Einstein, he says “Ethical directives
can be made rational and coherent by
logical thinking and empirical knowl-
edge. If we agree on some funda-
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mental ethical propositions, other ethi-
cal propositions can be derived from
them, provided that the original prem-
ises are stated with sufficient precision,
Such ethical premises play a similar
role in ethics, to that played by axioms
in mathematics.” Later on he says
“Ethical axioms are found and tested
not very differently from the axioms
of science. Truth is what stands the
test of experience.” That is to say, if
a principle of ethics actually works
out beneficially, and does not lead to
injustice or other harm, it is true for
all practical purposes. And ethics is
certainly a practical thing,

But the Success Principle is not
limited in its application to philoso-
phy and science. It applies in all the
affairs of life. In fact that is where
its application began. We may quote
Prof. Einstein again from the book
cited above. “The whole of science”
he says “is nothing more than a re-
finement of every day thinking.”

‘The ordinary man, seeking to keep
alive, the practical man in dealing
with nature; about which, fundamen-
tally, he knows nothing, uses the prag-
matic method, Surrounded by mys-
teries on all sides he does the thing
which, by experience, he believes will
succeed. In a new situation he pro-
ceeds with caution, locking first and
listening, tasting a little of the un-
known fruit or nut, venturing a lttle
out of hiding to see if the monster
will attack, testing and drawing back.

It is the way of animals too, trial
and error, possibly a thousand errors
—if not fatal—til} the successful trial
is made; with the element of thought
or the help of memory less and less
as we go lower in the scale of intelli-
gence. The successful trial results in
escape from the difficulty. It is effec-
tive for that one occasion at [east.
With a modicum of memory and after
many or few repetitions of the success-
ful trial, a habit may develop or 2
knowledge of what to do in the cir-
cumstance if it is encountered again,
Thus we and our friends of the fields
and woods feel a way through the un-
known dangers of our environment.

We learn to adjust to the ways of
nature or of our fellowmen We
learn; and the more inteiligent of our
fellow creatures learn. On a lower
level there is less of learning, but in-
stincts are developed that determine
conduect, The Instinct that succeeds
preserves its owner. It is retained, in-
herited and strengthened, while viola-
tion of the instinct or a fack of it may
lead to death.

This brings us to the fundamental
demain or field of the success princi-
(Continued on page 26)
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FLOTATION AND CYANIDATION TESTS

Of A GOLD-COPPER SULFIDE ORE FR

COOKE, MONTANA

Continued from September, 1950
NEW METHODS

Preliminary Cyanidation Tests

Several preliminary cyanida-
tion tests were made during the pres-
ent investigation to- determine if the
consumption of cyanide could be re-
duced to a reasonable amount and to
discover the cause of the previous ex-
cessive consumption. Results of these
tests were unsatisfactory, but it was
found that 90 percent of the gold
could be extracted by cyaniding the
ore for only 16 hours after grinding
to minus }{}0-mesh. Cyanide consump-
tion was 12.7 pounds per ton of ore.
Longer periods of cyanidation did not
give lower-grade residues and con-
sumed more cyanide, The cyanide
consumption was caused by continued
oxidation of the sulfides in the ore.
Replacement  of pregnant  selution
with fresh solution at intervals during
treatment did not help to decrease
cyanide consumption, Although su-
perior to results of a test mentioned
in the report of Project 270, excessive
consumption of eyanide still occurred.
As analyses of test products showed
considerable selution of copper during
cyanidation, it seemed evident that any
improvement in cyanidation treatment
would involve removal of the copper
minerals to as great an extent as pos-
sible by flotation before cyanidation.
Flotation of Copper

Tests to study the flotation of cop-
per from the ore were made. Stand-
ard flotation procedure with lime to
depress the pyrite, potassium ethyl
xanthate as collector reagent, and
cresylic acid for frother gave good re-
sults, No cyanide was used in flota-
tion, although such use had been re-
ported under Project 270 and was
presumably an additional depressant
for pyrite. However, the use of .25
pound of sodium silicate per ton of
ore as a conditioning reagent in the
rougher flotation circuit appeared to
give cleaner froths. Very little xan-
thate was required, and by adding this
reagent in increments of 0.01 to 0.03
pound per ton of ore, good selection
of copper mineral was obtained. A
limit of about 0.15 percent copper
in the flotation tailings was noted re-
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gardless of rougher concentrate grade,
this amount of copper being lost when
rougher concentrates contained 4.6
to as much as 16,2 percent copper.
Apparently the use of more than
0.04 pound of xanthate per ton of ore
resulted only in flotation of more py-
rite. Copper recovery in rougher con-
centrates was approximately 90 per-
cent, Simple cleaning i one stage
without additional reagents produced
concentrates carrying 19.8 to 23.3
percent copper, representing from 8§2.7
to 81.6 percent recovery. W hen
rougher concentrates from several
hatch tests were cembined for clean-
ing in one stage, better results were
obtained; for example, concentrates
contained 21.51 percent copper, with
86.4 percent recovery. T'wo -stage
cleaning of the copper rougher con-
centrates without additional reagents
produced final concentrates containing
27.93 percent copper, representing
80.6 percent recovery, By close regu-
lation of the addition of xanthate in
plant operation, together with normal
countercurrent cleaning in the copper
flotation circuit it should not be difh-
cult to produce high-grade copper con-
centrates with at least 85 percent re-
covery from this ore. The copper con-
centrates would amount to about 4
percent of the original weight of ore.

Flotation of Gold with Copper
T'he copper concentrates mentioned
in the preceding paragraph that con-
tained 21,51 percent copper and rep-
resented 86.4 percent recovery were
typical of those obtained in several
similar tests in which the copper
rougher concentrates were cleaned
once. These concentrates carried 3.29
ounces of gold per ton and 9.40 ounces
of silver, representing 62.7 percent re-

" covery of gold and 61.2 percent re-

cavery of silver.

{t was reported under Project 270
that when 86.3 percent of the copper
was recovered in concentrates carry-
ing 17.00 percent copper, 81.1 percent
of the geld and 58.2 percent of the
silver also were recovered, the con-
centrates assaying 3.02 ounces gold
and 6.00 ounces silver per ton. It was
concluded at that time “that the high-
est net return per ton of ore treated
probably can be realized by treatment

of this ore by selective flotation for
production of a copper-gold concen-
trate for marketing at a smelter,

Although in the tests made on the
present ore sample a similar recovery
of copper was made, it was evident
that a considerable portion of the gold
did not occur with the copper min-
erals. 1t was observed in the present
work that whenever a low-grade cop-
per vougher concentrate was produced,
gold recovery increased; but the ma-
terial, mostly pyrite, that was dropped
in cleaning the rougher concentrate
carried considerable gold and little
copper. This was believed to indicate
that although more than half of the
gold probably was contained in the
capper mineral, the remainder was
contained in the portion of the pyrite
that floated quite readilv. Conse-
quently, tests were made to produce
two concentrates, the first carrying as
much cepper as possible while main-
taining a good grade of copper, and
the second to tecover as much of the
remaining gold as possible without
floating all the pyrite.

"Scavenger" Flotation of Gold

In normal plant operation of the
copper floration circuit, the material
produced as cleaner tailings in labora-
tory tests would be retained in the
circuit during countercurrent cleaning
and would centinually be distributed
between the final cleaner concentrates
and the copper circuit tailings. These
cleaner tailings consisted for the most
part of the more readily floatable py-
rite and carried considerable gold but
little copper, as previously mentioned.

By adding 0.04 to 0.08 pound of
xanthate and no additional frother
reagent to the copper circuit tailings,
a “‘scavenger” concentrate was pro-
duced as a dull brassy froth. When
more xanthate was added, the froth
took on a brighter silvery appearance
caused by the flotation of the remain-
ing pyrite, This latter pyrite contained
very little gold, and after several tests
had been made to stady optimum con-
ditions only enough xanthate was used
to float the dull pyritic mineral. The
“scavenger” concentrate thus made
amounted to about one-third of the
weight of the ore. As about half of the
original ore was pyrite, it would ap-
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E————

pear that at least one-third of the total
pyrite was nearly barren of gold.

About 40 percent of the total gold
was contained in the scavenger con-
centrates when high-grade copper con-
centrates were made by two-stage
cleaning, and about 30 percent when
copper concentrates carrying about 21
percent copper were made. The gold
cantent of the ‘'scavenger’” concen-
trates varied from 0.25 to (.12 ounce
per ton of concentrates and the cop-
per content from 0.4 to (.1 percent.
In one test, an attempt was made to
clean the scavenger concentrates, and
a small amount of cleaner cencen-
trates containing 2.25 ounces gold and
4.50 ounces silver per ton with 5,62
percent copper was produced.

However, the cleaner tailings from
this operation still coatained about
half the total gold in the original
“scavenger”’ rougher concentrates. It
was also attempted to produce a
smaller amount of “‘scavenger” con-
centrates by using less xanthate. This
effort resulted in production of pri-
mary and secondary concentrates, the
latter containing (.08 ounce pold per
ton, which was too much to discard. It
is possible that by very close control of
reagents in plant operation, a smaller
amount of higher-grade “‘scavenger”
concentrates could be produced with-
out materially sacrificing gold recov-
ery; say, 23 percent of the original
weight of ore instead of 30 to 35 per-
cent, as done in the laboratory tests.

The “scavenger’’ concentrates pro-
duced in a typical laboratory test con-
tained 0.17 ounce gold per ton, (.42
ounce silver, and 0.23 percent copper,
representing 29.4 percent of the total
gold in the ore, 32.0 percent of the
silver, and 8.1 percent of the copper
in 39.9 percent of the original weight
G{ are. -

The corresponding copper concen-
trates in the smae test carried 20,57
percent copper, 3.13 ounces gold, and
9.06 ounces silver per ton, represent-
ing 85.4 percent of the total copper
in the ore, 64+.7 percent of the gold,
and 64.0 percent of the silver in 4.2
percent of the original weight of ore.

The final Hotation tailings con-
tained (.11 percent copper, 0.03
ounce gold, and .04 ounce silver
per ton, representing losses of 6.5 per-
cent of the total copper in the ore,
5.9 percent of the gold, and 4.0 per-
cent of the silver.

CYANIDATION OF
FLOTATION PRODUCTS

Cyanidation of Copper
Flotation Tailings

As described under “Flotation of
Copper,” concentrates containing §6.4
percent of the copper, 62.7 percent of

the gold, and 61.2 percent of the sil-
ver were made by l-stage cleaning.
The cleaner tailings from this opera-
tion were then returned to the rougher
tails, This combined material con-
tained (.15 percent copper, 0.083
ounce gold, and 0.26 ounce sil-
ver per ton and comprised 95.8
percent of the original weight of ore.
This pulp had a pH of 7.2 and
contained about 20 percent solids. It
was settled and decanted, correspond-
ing to the recovery of water from the
fiotation tailings, which is normal
practice in many plants. The thick-
ened pulp was then diluted with fresh
water, a step corresponding to the re-
use of barren solution in standard
cyanidation practice, Lime and cyan-
ide were added, and the pulp was agi-
tated for 4 hours. The pregnant solu-
tion was recovered and the pulp
washed. Both pregnant and wash so-
lutions were assayed for pold, silver,
and copper, and were also tested for
lime and cyanide consumption.

The washed residue was assayed
for gold, silver, and copper. The as-
says showed that an additional 28.5
percent of the gold and 35.8 percent
of the silver in the original ore had
been extracted by cyanidation, bring-
ing total gold recovery to 91.2 per-
cent and silver to 97.0 percent. Of the
copper in the cyanide feed, about 40
percent had been dissolved during
cyanidation, leaving 0.09 percent cop-
per in the residue.

Consumption of cyanide in this test
was 4.7 pounds per ton of original
ore, and the lime consumption was
1.4 pounds in addition to the 2.5
pounds used in the flotation circuit. In
similar tests, cyanide consumptions of
4.7 to 5.5 pounds per ton of ore were
obtained, so it is probable that in plant
practice zbout 5 pounds of cyanide
would be required. This consumption
ot cyanide is stili high but would
show a profit under usual plant-oper-
ating conditions while treating the
type of ore tested, in which a consider-
able portion of the gold was not re-
covered with the copper during flota-
tion of the latter metal,

T'ests also were made ta reduce the
time of agitation with cyanide to less
thar 4 hours, but results were unsat-
isfactory.

Cyanidation of '"Scavenger”
Concentrates

In the manner as described under
“Flotation of Copper,” concentrates
containing 85.4 percent of the copper,
64.7 percent of the gold, and 64.0
percent of the silver were made by
1-stage cleaning, The rougher tailings
from this operation were treated to
produce ‘‘scavenger’” concentrates as
described under “Scavenger Flotation
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of Gold.” These concentrates were
combined with the cleaner tailings
from the copper flatation, the com-
bined product containing 29.4 percent
of the gold in the original ore, 32.0
percent of the silver, and 8.1 percent
of the copper in 35.9 percent of the
weight of the original ore. This prod-
uct carried 0.17 ounce gold per ton,
0.42 ounce silver, and 0.23 percent
copper. The final flotation tailings as-
sayed (L03 ounce gold per ton, 0.04
ounce silver, and 0.11 percent copper.

The combined “scavenger’ concen-
trates and copper cleaner tailings were
dewatered and ground in a laboratory
pebble mill to pass a 400-mesh screen.
Apparently, considerable oxidation oc-
curred during grinding, as the pulp
had a pH of 5.9 when discharged from
the mill. The ground pulp was di-
luted during removal from the pebble
mill and washed by decantation. Fresh
water was used for cyanidation, cor-
responding to the use of barren solu-
tion in plant practice. Lime and cyan-
ide were added, and the pulp was agi-
tated for 4 hours, 88 percent of the
gold and 92 percent of the silver in
the pulp were extracted, correspond-
ing to 25.9 percent of the total gold
in the ore and 29.6 percent of the total
silver, T hese extractions, together
with the precious-metal values re-
covered in the copper flotation concen-
trates, Indicated over-all recoveries of
(1.6 percent of the total gold and 93.6
percent of the total silver,

Cyanide consumption during treat-
ment of the “scavenger” concentrates
was 2.5 pounds per ton of original ore
and 0.6 pound lime.

The cyanide residue assayed 0.02
ounce gold per ton and (.04 ounce
silver and carried 0.05 percent cop-
per. Apparently, most of the cyanide
consumption during this treatment
was due to solution of copper from the
reground “scavenger” concentrates,
Washing the product after grinding
removed most of the iron and copper
salts formed by oxidation during
grinding which otherwise would alse
have consumed cyanide,

RESUME CF RESULTS

Grinding the ere to minus 100-mesh
gave satisfactory liberation of the min-
erals,

Standard flotation procedure with
potassium e th vyl xanthate, cresylic
acid, and lime produced good-grade
copper concentrates with over 83 per-
cent recovery of copper and about 60
percent recoveries of gold and silver.
This step was employed in two
methods of treatment developed dur-
ing laboratery testing.

Following flotation of copper in the
first method of treatment, the com-
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bined flotation cleaner and rougher
tailings, amounting to 96 percent of
the ore, were cyanided for 4 hours,
with resulting further recovery of
about 30 percent of the gold and sil-
ver, giving total recoveries of about
90 percent of the gold and silver.
Cyanide consumption during this
treatment was 5 pounds per ton of ore.

In the second method of treatment,
copper was recovered by flotation in
the same manner. This step was, fol-
lowed by flotation of “scavenger’’ con-
centrates amounting to about 35 per-
cent of the original ore. More xan-
thate was used for this purpose. The
“scavenger’’ concentrates werTe re-
ground to pass a 400-mesh screen,
washed, and then cyanided for 4
hours, This treatment yielded sub-
stantially the same over-all recoveries
of gold and silver as the first method.
Cyanide consumption was 2.5 pounds
per ton of ore. The advantages of this
method of treatment are the reduc-
tion in amount of material to be cyan-
ided from about 96 percent of the ore
to about 35 percent together with re-
duction in cyanide consumption. Off-
setting these advantages are the cost
of additional flotation treatment and
cost of regrinding and washing the
“scavenger” concentrates.

Economic considerations together
with plant capacity and equipment
must determine which of these treat-
ment methods is preferable.

The test work had demonstrated
that the present ore contains gold and
sifver associated only in part with the
copper sulfides, and that the remain-
ing precious-metal values occur in py-
rite. Also, part of the pyrite is nearly
barren of precious-metal wvalues.
“Scavenger” flotation of only the
readily floated pyrite recovers satis-
factory amounts of gold and silver.

Reduction of agitation time during
cyanidation to 4 hours showed satis-
factory extraction of gold and silver,
indicating that much of the excessive
cyanide consumption was due to oxi-
dation of the sulfides while being
treated.

Cyanide consumption was reduced
to about 5 pounds per ton of cre dur-
ing treatment of the entire copper flo-
tation tailings and to 2.5 pounds per
ton of ore during treatment of the re-
ground and washed “scavenger” con-
centrates,

THE SUCCESS PRINCIPLE

(Continued from page 23)
ple. Capacities, abilities, instincts,
physical form, which lead to success,
that is to preservation of life and to
reproduction are preserved by inherit-
ance. The success principle is the basis
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of natural selection. [t determines sur-
vival of the individual and of his
species.

For the principle itself to apply it
appears that there must be a possibil-
ity of selection, and for a preservation
of the successful idea, or maxim, or
methed, or way of life, or trait, or
capacity, or physicat feature, either by
intelligent choice, or less intelligent
acceptance through trial and error, or
by natural selection, where that which
we call intelligence does not apply at
all—or does it? The selection is by
an automatic basic something that
acts like intelligence and may even be
of the ultimate nature of intelligence.

This “something” is like intelli-
gence operating without mind, merely
because like reproduces like as a gen-
eral rule in living things; but with
exceptions, mutations, that also tend
to be preserved. These changes may
fit the creature better to its environ-
ment or help it to succeed in the com-
petition for existence. By this simple
operation it would seem that every
possibility of life has been utilized by
some creature large or microscopic,
independent ox parasitic with a variety
and completeness which are like the
work of an intelligence utterly minute
in its operation and ingenious beyond
all comprehension,

Is the principle even more funda-
mental and universal in its applica-
tion? Does it apply to Inaminate
things which do not reason, nor re-
member, nor reproduce their like?
Perhaps some analogy can be carried
further but it would be strained and
hardly satisfactory. To choose that
which works properly and discard
what does not fit seems a possibility
that was brought along when life
came Into the cosmos,

Here is a thought to take with you
—anyone who Is not quite satisfied
with himself or with what he has
done. Everything that lives now s
the result of success. Success, not fail-
ure, is your background. You are the
present link in an unbroken chain of
success that leads back at least to the
beginning of life on earth.

PERSONAL NoTES

(Continued from page 22)
to 58-37th Way, Sacramento 19, Cali-
fornia,

V. L. Easterwood, '49, has mailing ad-
dress of Box 577, Douglas, Wyoming, in
care of Phillips Petroleum Company.

Ralph G. Ehret, '33, Partner in Ehret
Eﬂg{avmg Company, resides at 2980 So.
Marion Stzeet, Englewood, Colorada,
where he receives mail,

R. B. Fischer, '42, is addressed at his
home, 1175 King Avenue, Columbus 12,
Ohlo_. He is Assistant Supervisor, Metal-
lu‘rgical Research, Battelle Memorial In-
stitute.

Melth I, Genca, '50, is attending the
University of Oklahoma, for graduate
study in petroleum engineering, His ad-
dress iz 726 Asp Street, Norman, Okla-
homa,

Lester 8. Grant, '%9, aecompanied by
Mrs. Grant, stopped over in Denver for
a few days the middie of iast month en
route home from a trip through the
Canadian Rockies and a visit with their
son in Seattle, HMis mailing address is
Box 912, Midiand, Texas,

Donald C. Gregy, ’22, Instructor in
Geology at Mines, has moved his resi-
dence to 960 Lamar Street, Denver 14,
Colorado,

Stanley C, Haney, '37, was on vacation
last month from his duties as Process
Engineer, Sinclair Refining Comparny, and
called at the Alumni office. His home and
mailing address is 400 East Sibley Boule-
vard, Harvey, Ilinois,

J. E. Hawwkins, D, Engr, 40 Vice Presi-
dent Seismograph Service Corporation,
has moved his residence from Tulsa to
R. R, No, 1, Broken Arrow, Okla,

Masami Hayashi, 48, resides at 2860
Humboldt Street, where he iz addressed.
He is serving as Tepographical Engineer
for U. 8, Geological Survey.

George E, Hulpiau, 49, Engineer for
Sinclair Refining Company, is addressed
1415 Gallup Street, Rawlins, Wyoming.

M. G, Irani, M.Sc. '42, accompanied by
his wife and young son has returned to
Denver from Bombay, India, and is row
at home at 445 So. Ivy Street.

Edward L, Karn, Jr., '50, is, at present,
being addressed in care of The Texas
Cgmpany, Box 828, Thermopolis, Wyo-
ming,

Robert E, McMinn, 49, has been trans-
ferred from Casper, Wyoming to Kamsas
City, Mo,, by Black-Sivalls & Bryson, for
whom he is serving as Sales Engineer.
He is residing at Independence, Missouri,
128 West Sea Street,

Major Charles E. Michaels, '35, has a
new residence address in Schenectady,
N, Y, 1306 Glenwood Boulevard.

Danald T. Mooere, '50, has been
awarded a regional scholarship to Har-
vard University's graduate school of
Business Administration where he is now
in attendance, His mailing address is
Chase Hall D-23, Harvard Business
School, Soldiers Field, Boston 63, Mass,

Forty-nine such awards were made,
the entering class being from 40 different
colleges and universities and 26 states

(Continued on page 42)
Christmas Mail

Christmas cards for Denver de-
livery should be mailed in sufficient
time to permit processing and delivery
preferably not later than December
18, 1950. The rate of postage on first-
class mail is 3¢ per ounce or fraction
thereof, The rate of postage for un-
sealed Christmas cards—with no writ-
ing enclosed—is now 2¢. Use of this
class of postage does not give your
card forwarding or return service,
Cards mailed under the 2¢ rate are
considered circulars and are not re-
turnable. Forwarding and return
service is applicable only to first-class
mai], T'o avoid the last minute crowds,
purchase postage stamps and postal
supplies that you will need for Christ-
mas mailing now.
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In these columns the latest in equipmeni of interest to our readers is reviewed, Many readers request additional In-

Eqguipment News

Liquid Rheostat Provides Stepless,
Wide Range Speed Control (775}

Allis-Chalmers liquid rheostat — Type
257—provides economical, smooth, accu-
rate and wide range speed control of
wound rotor moters,

The rheostat is being used for speed
regulation in applications where there is
a definite speed versus load characteristic,
It is particularly suitable on drives which
require stepless and precise control, Such
.applications include induced and forced
draft fan drives, centrifugal pumps, and
blower and compressor drives, It is also
well suited for foad absorption and motor
starting applications,

In operation, the electrolyte enters the
cell through the insulating tube. After it
has filled the cell to the level of the weir,
it continues to discharge into the reservior
directly beneath the cell. From the reser-
voir it passes into a heat exchanger,
through. the pump, and back into the
header, repeating the cycle,

With the weir in its lowest position,
the length of the current path through the
electrolyte 1s the longest, giving maxi-
mum resistance, When the weir is raised,
the liquid level will also rise, always
keeping the neutral electrode covered, and
the length of conducting path will be
zradually decreased, until the electrodes
intermesh at the upper limit to give mini-
mum resistance.

Complete information concerning Allis-
Chalmers Jatest type liguid rheostat is
carried in a new bulletin released by the
company—1487544. Copies of this bulletin
are available upon reguest frem Allis-
Chalmers Mfg, Co., 982 8, 70th $t., Mil-
waukee, Wis.

Motogear Drives Announced (776)
Link-Belt Company announces that it

has developed a new packaged power

unit, called Link-Belt Motogear, consist-

B

ing of a compact, enclosed helical gear
drive with separate standard motor, fexi-
bly eoupled and mounted on one welded
steel base plate.

A movable plate between motor feet
and welded base plate provides for con-
venient adjustment, should shaft realign-
ment be necessary for any reason.

Link-Belt Motogears are built in a
variety of sizes, in double or triple re-
ductions, and in a wide range of ratios
and horse powers.

The Helical Gear Drive used on Moto-
gears is like that employed in the corres-
ponding Link-Belt Gearmotor but on the
Motogear the motor is coupled to input
shaft and mounted on a base plate instead
of being integrally secured to side of
drive.

The Helical Gear Drive is also avaii-
able as a separate self - contained unit
without the motor.

Complete information on Gearmotors,
Motogears and separate Helical Gear
Drives, 1 to 75 HP,, is given in a new
16-page Link-Belt Book Ne. 2247, which
may be obtained from Link-Beit Company,
307 N. Michigan Avenue, Chicago i,
Tliinois,

New Moving Breaker Plate
Non-Clog Hammermill {777)

C. M. Bindner, President, Hammer-
mills, Ine, div, of Pettibone Mulliken
Corp,, Chicago, IIl., has just anncunced
the completion of new designs and im-
provements for the 1951 line of Bulldeg

Referring to Equipment News, pleate send as checked:

MINES MAGAZINE,

formatien and prices. For their convenience each article Is numbered, Fill in the number on the coupen at the bottom
of the page and mail your request to Mines Magazine, checking information requested,

Moving Breaker Plate Hammermills for
crushing sticky or high meisture mate-
rials,

Through the facilities of the Pettibone
Mulliken Corp. Laboratories and man-
ganese steel foundry, special analysis
steels are used in construction for greater
resistance to excessive wear and abra-
sion. Hammers, liners, breaker plates and
grate bars will wear longer, thus redue-
ing maintenance costs with the new ma-
chines.

For complete details write to Hammer-
mills, Inc, div. of Pettibone Mulliken
Corp., 4703 W, Division 8t, Chicago 51,
111

New Balphot Metallograph (778)

Metallographs are widely used in the
microscopic examination of metals to de-
termine many important characteristics
such as the crystailine structuzre, composi-
tion, grain size, and non-metailic inciusion
content, These precision optical instru-
ments are one of the metallurgist's most
useful tools in research, production and
quatity contrel work.

The Bausch & Lomb Balphot Metallo-
graph permits normal examination and
photography with its inverted microscope
and camera, An important new feature is
the Magna - Viewer Projection Screen
which eliminates the fatigue of prolenged
eyepiece observation and also makes it
possible for several persons to view a
structure at the same &ime.

The Balphot Metallograph includes
equipment for bright field, dark field, and
polarized light; metallographic phase con-
trast accessories can also be accommo-
dated, Operation is convenient, fast, and
does not require specialized training out-
side of that possessed by any metallurgist
of average experience in his field.

Full information covering the Baiphot
Metallograph may be obtained by writing
to Bausch & Lomb, Rochester 2, New
York, for Catalog E-232,

1
l v
o Ne. Prices (7], Bulletins {1; No. Prices (1, Builetins [I;
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THE MINES MAGAZINE @ NOVYEMBER, 1950

27



The Spinlab Model 102
Printing Timer (779}

The S$pinlab Printing Timer is a me-
chanical instrument for precise time ze-
cording. Tt is highly versatile in appli-
cation; adaptable to meet requirements

which may arise in interval or accumu-
lative timing or couating problems.

The double coding feature operated
from separate electric impulses aliows
accumulation of coded data from as many
as 120 different categories.

This Timer is ideally suited to monitor
many industrial processes, With the cod-
ing features of the equipment it is pussible
te ‘“spot check’” a great number of in-
dividual machines or operations.

Your inquiries concerning this precision
equipment are imvited. Write tc Special
Instruments Laboratory, Inc., 10603 IHigh-
land Awvenue, Knoxville, Tennessee,

New One-Piece Safety Goggle
{780) :

A new one-piece, one ounce all plastic
safety goggle designed to fit all faces is
announced by American Optical Com-
pany, Southbridge, Mass,

Made of impaet resisting plastic, this
one-piece goggle is “optically correct,” It
affords exceptional wide angle vision and

.can be worn over most standard types of
personal pglasses and most prescription
spectacles and goggles,

Other features are a comfortable piastic
nosepiece, many perforations to minimize
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fogging and provide adequate ventilation,
non-inflammable plastic construction, and
four point contact with face by means of
rolied edges for greater comfort,

This new goggle is recommended for
protection against foreign particles strik-
ing from any direction on the foilowing
types of wark: babbiting, chipping, cutting
rivets, grinding, hand-tool operations, ma-
chine operations, spilke driving and simi-
lar operations,

Write to manufacturer for complete in-
formation.

New Centrifugal Pump {781}

"T'he outstanding feature of the new De
Laval GS pump is that it is designed to
fitr the idea of a Service and Exchange
Plan, All parts of the GS pump except
the bare pump casing are contained in
vne easily replaceable roter assembly.
This means that when maintenance does
become necessary, you simply remove the
tap cover and end plate studs, remove
the old rotor assembly and drop a new
one in place, The old one is then returned
for credit on serviceable parts.

Other features of the pump include:

Pre-lubricated bearings

Mechanical seals

Stainless steel shaft

Horizontally split cast iron casing

Arrangement for clockwise or counter-

clockwise rotation

Interchangeahle end covers, shafts, shaft

seals and bearings hetween all sizes of

pumps

The GS pump is built in three sizes
from 2-12" to 4” fer capacities to 400 gpm
and heads to 230°,

Write to De Laval Steam Turbine Com-
pany, Advertising DDepartment, Trenton
2, New Jersey, for Buleton No. 1001 giv-
ing complete detailed information.

Ruth Diesel Engine Exhaust
Gas Conditioner [782)

The conditioner operates by the air lift
principle, the column of liquid with the
exhaust discharging through the tubes
into it being lighter than the column with-
out. This unbalance of the two columns
causes circulation of the conditioner
liquid,

The circulation is rapid and violent,
whick gives the exhaust high liquid gas
contact which is necessary for the absorp-
tion of the aldehydes, which are water
soluble in all preportions, The circylation
is effected at the expense of engine back-
pressure and consumes about one percent
of the engine horsepower, This conditioner
is designed to use less than one and one-
half inches of mercury back-pressure.

The water level is determined by the
overfiow plug in the front of the condi-
tioner. When filled with cold water the
hot exhaust will expand the water and
the surpjus will discharge from the tank
and reach the correct level corresponding

with the work that the diesel engine is
doing,

Above the water level is a stainless steel
tray which holds briquets to strip out thé
mechanically entrained water from the
exhaust and permit the gases to expand
in the interstices of the briquets, expos-
ing a relatively large surface of condi-
tioner liquid to the exhaust gas and neu-
tralize the acids and the aldehydes that
have been ahbsorbed by the liquid, The
tray of chemical briguets will last several
months. T'he water of the conditioner nor-
mally has a pH of 3 without the briguets
and about 6§ with the briguets which is ap-
proximately neutral,

The exhaust pipe issuing from the con-
ditioner can be discharged directly into
the mine atmosphere but by the use of a
cyclone separator, furnished with the con-
ditioner,- mach of the condessate can be
returned. In some cases, two cyclone sep-
arators are found advisable, one on either
side, which reduces the velocity of the
exhaust as it issues from the conditicner
by one-half, This precludes mechanically
entrained water from discharging from
the conditioner even under continuous
heavy loads.

Write to THE RUTH COMPANY,
Denver, Colo., for recommendations.

G-E ACA Motor Now Available
With Preset Speed Device (783)

The General Blectric ACA motor (a-c

adjustable-speed} is pow available with
a mechanical follow-up control for
achieving a fixed preset speed without the
use of expensive control equipment, it was
announced recently by the G-E Small and
Medium Motor Divisions.

According to the company’s engineers,
the new ‘device enables a predetermined
speed to be set manually by a knob either
directly on the ACA motor er at the end
of a fexible cable 10 or 15 ft, away, The
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speed adjustment can be made while the
motor is at a standstill or while it is
rENning,.

Speed control of the ACA motor, the
engineers explained, is obtained by rotat-
ing brushes around the commutator, Since
speed is a function of brush pesition, any
device that will automatieally bring the
brushes to an adjustable predetermined
position an successive stazrts will serve the
desired purpose of establishing preset
speed operation, This is now compactly
and conveniently provided in the preset
speed device, they said,

I operation, the new mechanism actu-
ates a pilot motor which drives the
brushes to a position correspending to the
setting of the speed adjustment knob, A
stop or automatic slow-down returns the
brushes to the lowest speed position with-
cut disturbing the original setting, When
the ACA motor is restarted, the brushes
again come back to the preselected speed
without any attention from the operator.
Accelerating time is dependent upon pilot
mator speed,

According te G -E engineers, preset
speed operation is an advantage in prac-
tically any adjustable-speed drive. Some
of the applications for the ACA motor
with the new device are on offset printing
presses, can - sealing machines, planer-
feed-roll drives, coaveyor drives, ball
milis, small rolling mills, mixers, punch
presses, fan drives, and others, they said.

New Respiration-Goggle (784]

American Optical Company, South-
bridge, Mass., announces that it has com-
bined its popular No, 700 Rubber Frame
Goggle and R2000 Respirator—{fastened
with either snap or rivet—to provide res-
pirator-goggie protection in one handy
unae,

: S o N

This respirator-goggle combination 1s
recommended for protection against chem-
ical splashes, spray, light impact of for-
eign particles and exposures to fine dusts,

The R2000 Respirator protects against
a variety of dusts or gases by means of
specific cartridges or disc filters; has a
face mask of pliable rubber providing uni-
versal, comfertable fit for fatigue-free
wear over long periods. The inhalation
valve admits air freely at the lightest in-
take of breath, seals easily on exhalatiosn.

The No. 700 Goggle has a frame
molded from non-irritating, acid-resistant,
synthetic rubber giving an airtight fit
against acid and dust. Ventilation is in-
direct to keep acid and dust from eyes.
The shatter-resistant, easily replaceable
acetate lens provides exceptional wide-
angle vision.

For further information write to Arner-
ican Optical Co.

A New Bulldozer (785)

A npew, large capacity, U-shaped bull-
dozer, designed for universal use in a
variety of earthmoving applications with
the Caterpillar Diesel D8 track-type Trac-
tor, has been added to the heavy earth-
moving equipment Hne of Caterpillar
Tractor Co., Peoria 8, 11l

Tdesignated as the No, 8U, the new bull-
dozer is similar to the standard Cater-
pillar 85 Bulldozer except for the U-
shaped blade which necessitates longer
push arms. The complete unit is cable-
controlled and consists of blade, push
arms, trunnicns, cable, sheaves, and
sheave brackets.

t

Cutting width of the blade is 1L feet,
11 inches, and it is 45% inches high.
Maximum lift above ground at the center
point of the blade is 47% inches, and 54%
inches at the end points, The limit of
blade pitch adjustment is 10 degrees, and
the maximum blade tilting adjustment is
16 inches.

The No. 8U Bulldozer has a box-type
moldboard construction, one - inch  steel
cutting edge, and heat-treated carbon steel
end bits. It may be operated with the
Caterpillar No. 24 Front Single Drum
Cable Control or the No, 25 Rear Double
Drum Cable Control. Write Caterpilier
Tractar Co. for full specifications,

New Line of Room Cenveyors

(786)

The Joy Manufacturing Company,
Henry W. Oliver Building, Pittsburgh 22,
Pa., announces a new line of room con-
veyors of the chain-and-flight type, Three
models are available, the 12-FA, the 15-
FA, and the 20-FA. In each case the
medel number indicates the pan width.

An entirely new drive design is said to
offer many advantages to the user, The
conventional herringbone reducer bas
been replaced by a helical and spur re-
ducer which is censiderably more efficient.
The reducer is built inte the discharge
section, which permits a reduction of ap-
proximately 3% square feet in the space
required by the drive. The reducer is
V-belt driven, which provides cushioned-
starting for the conveyor and is little
effected even by substantial miszlignment.

All three models may be supplied with
fights spaced either for machine or hand
leading. Three types of chain are avail-
able: a C-60 chain with an ultimate
strength of 19,000 Ibs.; a fully heat-
treated C-60 chain with an ultimate
strength of 22,000 lbs.; and an H-79 Pro-
mal heat-treated chain with an ultimate
strength of 27,600 ibs. Flights are drop-
forged steel, with the flight integral with
the link.

Write to the manufacturer for complete
information on any of this equipment.

Electrifugal Pump {787)

A redesigned close-coupled Electrifugal
pump and motor with internal and ex-
ternal design changes to provide improved
operating characteristics and greater ease
in maintenance has been announced by
Allis-Chalmers Manufacturing Company,
982 §, 70th St., Milwaukee, Wiseconsin
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The improved unit has new sealed
motor bearings; a unit-cast frame which
provides perfect and permanent align-
ment; double seal on front motor bearing
which keeps liguid out of the bearing
under normal pperating conditions, and
a large opening in the frame between the
pump and motor to make packing main-
tenance quick and easy,

The pump is available with removable
casing in same sizes and with removable
cover plate in others. It can be had in
ratings from iG to 500 gallons per min-
ute at heads to 220 feet,

The motor is designed and buiit espe-
cially for the Electrifugal pump. Motors
range in size from 34 to 10 horsepower.
They are available in drip-proof, splash-
proof, totally-enclosed fan-cooled or ex-
plosion-proof types.

Write to the manufacturer for full in-
formation on this pump.

New Gearing for Reduced Wear
(788]

New (Gearing designed to reduce wear
and vibration has been announced by
Allis-Chalmers Manufacturing Cempany.
932 S, 70th Street, Milwaukee, Wiscon-
sin, as standard for its grinding mills,
kilns, coolers and dryers,

The new gearing has a tooth profile
generated as a true involute with a 20°
pressure angle, long addendum pinion
and a short addendum spur gear, It re-
places the 15° tooth form.

The 20° pressure gives 25 percent
stronger pinicn tooth per inch of pinion
face for a given pitchk diameter, With
the new gearing, a high percentage of
tooth contact is relling rather than sliding
action. Ther too, teoth contact pressures
are reduced, permitting better lubrica-
tion.

Complete information ecovering this
new gearing design will be supplied by
the manufacturer.

PLANT NEWS

Death Takes Julius S. Holl,
Link-Belt Advertising Manager

Mr. Julias 8, IIoll, advertising manager
of Link-Belt Company fer ablmost 40
vears, died at the Presbyterian Hospital,
Chicago, Tuesday evening, Oct. 24, after
a prelonged illness

JULIUS 5. HOLL

Mr. Holl was bern in Philadelphia in
1886 and entered the employ of Link-Belt
Company at a subsidiary company, The
J. M. Dedge Company, Philadeiphia, in
1908, as stenographer and clerk.

He was subsequently transferred to the
parent company's Philadelphia plant sten-
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ographic department and soon became
drafting room clerk.

He later joined the Link-Belt advertis-
ing department and on March 1, 1911,
was made advertising manager at Phii-
adelphia, with instructions to “move our
small advertising department to Chicagoe
headquarters, where he (President
Charles Piez) could personally supervise
it‘))

The Link-Belt advertising department
of today consists of about 40 people and
uses over 200 business and industrial
publications to reach the trade, Mr, Hall
has done much through the years to pepu-
larize Link-Belt Company and its prod-
ucts, and is wel} known throughout the
advertising profession.

He had & very active hand in the de-
velopment of the Engineering Advertisers
Association of Chicago (now CIAA),
founded in 1919, and was elected presi-
dent in 1920.

He helped also in the organization of
the National Industrial Advertisers As-
sociation and, as vice president of this
national group, he conduected a three-day
industrial advertising session and exhibit
that NIAA leld in London, Emgland in
1924. He was elected president at this
meeting,

Just prior to entering the hospital this
year, Mr. Holl attended the annual meet-
ing of the NIAA in Los Angeles as one
of its honored guests. He was also a mem-
ber of the Association of National Ad-
vertisers {ANA).

Roebling Names Spofford to
New Position

Robert K. Spofford has been named di-
rector of purchases for John A. Roebling’s
Sons Company, Trenton, N. J. The ap-
pointment, which became effective on Oc-
tober 30, was announced by Charles R,
Tyson, president, In his new positien, Mr.
Spofferd will be in charge of the procure-
ment of materials used in the manufacture
of wire rope, electrical wire and cable,
woven wire fabrics, cold-rolled steel and
related products,

For the past seven years, Mr, Spofferd
was associated with The Okonite Com-
pany, five of which he served as pur-

ROBERT K. SPOFFORD

chasing agent. Prior to that he was assist-
ant to the supervisor of purchases for the
Continental Can Company, Inc. He is a
member of the National Association of
Purchasing Agents and a graduate of
Yale University,
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New Office of Magnaflux
Corporation

Magnaflux Corporation has moved into
its new office at 2823 Manor Way, Dallas,
Texas.

A complete office serving the entire
southwest has now been set up, Included
in the new bwilding is an Inspection
Laboratory where local inspection work
can be done. Magnafiux is also equipped

to handle work in the field; it has several
trucks operating, doing field inspection
work,

Magnaflux inspection is one of several
non-destructive testing methods used and
sold by Magnaflux Corporation for in-
spection of parts during manufacture or
overhaul, to insure that the parts are free
from discontinuities which would cause
failure during production or in use.

Statement of Condition
THE CENTRAL BANK & TRUST COMPANY
Denver, Colorado
AT THE CLOSE OF BUSINESS OCTOBER 4, 1950
Resources

Loans and DisCOUnts .oooeooemeoienas
CCC Loans, United States Guaranteed

FHA Loans, United States Guaranteed ..
Real Estate Owned (Future Bank Site) ..

Safe Deposit Vaults—Furniture and Fixtures ..

Stock in Federal Reserve Bank ..
Income Earned, Uncollected .
Other Rescurces .

U. S. Government Bonds
Other Bonds and Securities
Cash and Due from Banks ...

Total oo

Capital Stock ..
Surplus ..

" Liabifities

,,,,,,,,,, $17,423,041.32
132,166.88
%,349,228.98
75,000.00
217,123.44
48,000.00
177,900.10
64,222.22

2,219,840.43

T 1520435292 31,383,30L.77

o $57,869,984.71

Undivided Profits and Unallocated RESETVES oororroeemrreeoere

Reserved for Interest, Taxes, etc.
Income Collected, Unearned ...
Bills Payable ...
Other Liabilities
Deposits v

Total

e B 1,000,000.00
500,000.00

416,108.87  2,016,108.87

; 133,754.54

423,341.25

1,200,000.00

20,899.13

. 54,075,380.72

e $57,869,984.71

Crane Co. Announces
Personnel Change

J. W. Greene has been appointed to
the newly created position of Assistant
Manager of the Valve & Fitting Depart-
ment, Crane Co., Chicago.

Mr. Greepe is particularly well guali-
fied for this new respansibility as a resalt
of twelve years experience in the oif fields
of the southwest; ten years in the New
York and eastern industrial markets, and
five years in the mid-west. His most re-
cent position with the Company was Sales
Manager of the New York branch.

Hewitt-Robins Inc. Change
Chicago Offices
Chicago locations of Hewitt-Robins Inc.
have been consolidated at 402 West Ran-
(Continued on page 33)

J. W. GREENE
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CATALOGS AND
TRADE PUBLICATIONS

{5812) PLACER JIG. Bulletin PL3, Dorr Com-
pany, Barry Place, Stamford, Cennecticut, con-
taine 6 pages illugtrating and describing the fwo-
cell Pan-American JHg used for placer mining.
Skeleton drawing shows dimensions and informa-
tion included shows specizl feature of construe-
tion, and also the application of the machines.
(5813) MOTOR STARTERS. Catalug 14B64104A,
Alijg-Chalmers, Milwaukee, Wigconsin, contains
12 pages ilingtrating and describing the construc-
tien and cperation of Type H Motor Starters
for 28G0 to 5000 volt squirrel cage wound rotor
and synchronous motors, From this bulletin you
can obtain encugh information to lielp you in the
proper selection, of a starfor for your motor.
(5814) RAKE CLASSIFIERS, Bullctin No, 447,
Morse Bros. Machinery Co., IPost Office Box
1708, Denver, Colorade, containg 8 pages of in-
formation  illustrating  and deseribing  Morse
“Prucline” Rake Classifiers. Special features are
expinined, and tubles of data include capacitics
of the equipment, as well as dinmensions for dif-
ferent sizes.

{5815) ALUMINUM. Alcon Nows Letter, Septem-
ber, 1950, by Aluminum Company of Ameriea,
Pittsburgh, Pennsyivania, contains 8 pages illus
trating and describing wany vew uses of alu-
minum for egaipment, and also building construc-
tion, Among items shown in this issue are the
aiy-filter, aluminum as protection to insulation,
aluminum shelving for seli-service sfores, and
other interesting iteuis,

(5816) GEARMOTORS. Book Nop. 2247, hy
Link-Beld Company, 301 West DPershing Read,
Chicago, Blineis, contains 30 pages of ilustra-
tions, information, and dala, as well as general
dimensions covering link-Belt pearmotors, moto-
megvs, und helical gear drives. Complete infor-
matien is furnished showing the method of selec-
tion of the proper equipment to meet your partic-
nlar requirements.

{5817) “MIN & CHEM." October, 1956, by In-
ternational Minerals and Chemical Corperation,
24 North Wacker Drive, Chicago, Illineis, con-
taing 24 pages illustrating and deseribing by
charts, which pive at a glance siatistical infor-
mation covering the 41st yesr of operation of
this company. Payt of this issue iz taken up with
activities of emplovees of the company,

{5818} “HARDINGE HIGHLIGHTS." Sepiem-
ber, 1450, by Hardinge Commpany, York, Pennsyl-
vania, contains § pages giving impressions of
Harlowe Hardinge as cbiained from a trip to
Turope and Africa, Included in this issue is an
article on waghing plané and scrubber of Consoli-
dated Rock Prodnets Company, Los Angeles,
California.

{5819y MATERIAL LOADER. Bulletin T.O 200,
by Service Suppiy Cerporation, Philadelphia %2,
Pennsylvania, contging 8 papes illustrating and
describing the *lodover” one yurd combination
overhead front end shovel for luternationai Har-
vester Tractors. This machine eliminates the ne-
cessity of making turns, which largely increases
its capacity. Construciion and operation are fully
illngtrated, and specifications are included.
(5820) SCIENTIFIC EQUIPMENT. The Burrell
Anncuncer Number 50 10 49, by Burrell Corpe-
ration, 2223 Fifth Avenue, Pittsburgh 1%, Penhn-
sylvania, coniaing 18 pages of shovt articles illus-
tratiug new eauipment and its use in the chem-
ical and wetallurgical laboratories, Particular
attention is puid to castalogy laboratory appli-
ances in fthis issue, illusirating and listing some
of these, tomether with prices,

{5821) “TREFOIL.” Beptember-October, 1960,
by Denver Equipment Company, Post Office Bex
5268, Denver, Colerade. centains 16 pages in-
cluding fnll pages for your engineering notebosok,
deacriptive of cyanide regeneration as applied at
Pachuea, Mexice, Alge ineluded in this issue are
five cyanide mill fowsheets and eguipment neces-
gary for coperstion, together with approximate
total cost,

(5822) “RARIN.T0-G0.” By Trontier Refining
Company, Denver, Colorado, for Qctober, 1959,
gontains 12 pages, largely devoted to activities
of the perssumel of this company, apd their
progress in the petroleun industry,

(5823) SPECIAL STEEL FABRICATION, Recent
Bulletin by Eaton Metal Products Company,
480G York Street. Denver, Colorads, pictures and
describes the products and fucililies of this com-
pany in Albuguerque, New Mexico, Billings,
Montana, andg Denver, Colorado,

(5824) “MINERAL INFORMATION SERVICE™
By Divisien of Miunes, Ferry Building, San Fran-
cizco, Californiz. for October, 1950, contains 8
pages principally devoted to the reference table
of strategic minerals, tabulating infermation that
is published by {California Division of Miocs,
United States (eclepical Suvvey, United States
Bureau of Mines, and others, This table will be
found very convenient for references. Also in-
cluded iz a list of recent publicalions by the
Oalifornia Division of Mines,

FOR VOUR COMYENIENCE

Send your publications to Mines Magazina.
734 Cooper Building, Denver, for review in
these columes. Readers wil! please mention
Mines Magazine when requesting publications
from %he manufacturer, Readers may order
publications from this office by glving index
nember, These publications are FREE,

(5825) INDUSTRIAL CLEANING. Oakite News
Service, September and October, 1060, by Cakite
Iroducts, Tne,, 2% Thames Street, New York 6,
Now York, contains 24 pages of short llustrated
articles largely devoted to problems in conneciion
with indugirial cleaning. A list of Oaldte tech-
nieal service represectatives is included,

(5826) “ELECTRICAL REVIEW."” ‘Third quar-
ter, 1950, by Allis-Chalmers Manufactaring Com-
pany, Milwaukee, Wisconsin, contains 36 pages
of iechuical articles covering important recent
development and electrieal frends.

(5827) COAL PREPARATION, Bulletin No, M-
3-M-4, by Western Machinery Company, 760-7646
Folsom Street, San Francisco 7, California, con-
tains & pages showing the advantages in the use
of “Mobil-Mill” in medern coal ecleaning, The
bulletin includes a flowsheef, illusirations of the
eginipment used, and complete information cover-
ing tho operation, GCeneral specifieations are
given, and also tables of capacitics.

(5828) BALL MiLL. Bulletin AH-414, hy Har-
dinge Cempany, Inc,, York, Pensgylvania, contains
12 pages illustrating apd deseribing the prin-
cipals of the Tricone Mills for woet or dry grind-
ing, Included is a discussion of the advantages
of the design, and also illustrations showing
special features of construction, Tables cover the
wenoral dimengions of the varions types of mills.
{5829) "PROGRESS NEWS,” October, 1050, by
Ciates Rubber Cempany. 999 South Broadway,
Denver, Colorado, centaing 28 pages principally
devoted to personnel activities of the employees
of this company.

(5830) OPTICAL INSTRUMENTS. Bausch and
Lemb Magazine, Volume 26, No, 3, containg 24
pages of short articles pertaining to cameras,
magnifving equipment, and glasses fo improve
vour sight.

(5831) AIR BREAK CONTACTOR. Bulletin
148364704, by Allis-Chalmers Manufacturing
Company, Milwaukee, Wisconsin, containg 8
rages illustrating and deseribing the construckion
and application of Type 266, high veltage con-
tactor, particularly adaptable for applications
reguiring  frequent  starting, inching, reversing,
and wlogeing or dvnamic breaking,

{5832} “COMPACT COMMENTS.” October,
1850, by Interstate (il Compact Commission,
Post Office Box 3127, Oklahoma City 5, Okla-
homa, centains 18 pages covering news on meet-
ings of the Compact Commission recent publica-
tions and statistienl dats, covering recent driil
ing aetivities, crude oil preduction, natural zas
nroduetion, and geophysical exploration during
the stupiner months in the oil producing states.
(5833) CONCENTRATE DRYER, Bullietin No.
D4-B1, by Denver Kguipment Cowmpany, 1490 -
17ih Street, Denver, Clolorade contains 4 pages
illustrating and deseribing the construction and
oneration of Denver “Standard” deyers for con-
cenirates. for (rying concentrates and other
wineral products, as well as industrizl by-prod-

acts,

(5834) "“SYORAGE BATTERY POWER.” ¥Vol-
umwe 20, No, 6, by Thomas A. Edison, Incorpo-
rated, West Orange, New Jersoy, contains 16
pages of short illustrated articles showing how
storage battery power can be used o advan-
tage. The mrinecipal article covers material han-
dling in {fhe James Vernor Cowpany’s plant,
Detroil, Michigan,

(5835) “DU PONT MAGAZINE.” October and
November, 1980, by Du Pont Company, Wilming-
ton, Delaware, containg 34 pages ilustrating and
describing new products by this company, and
their uses, This magazine contains much that
will be of interest to every reader, from those
who enjoy hunting to others who may be con-
sidering an gcean trip.

MINES MAGAZINE
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(5836) ‘PUMP POWER,” Bulletin Form 12809,
by Caterpillar Tractor Company, Peoria, IHlinods,
containe 8 papes illustrating pumps used for irri-
wation, dredge, water works, repressuring, and
water supply, all driven by caterpillar diegels.
One page is devoted to Uaterpillar diesel eagines
and electrical sets,

{E&37) CONVEYOR EQUIPMENT. Link- Belt
News, October, 1969, contains 8 pages of illus-
trated articles perfaining io convevors and con-
veyor equipment, Among the articles in this issue
are ILink-Belt conveyors for hot gtecl strip at
Crucible Steel Cowmpany of America. Another
article covers rock and ciinker handling at mod-
amn cemend mill,

{5838) “SQUND.” This 8 page magazine for
September and Ociober, 1956, by Unifed Statea
Gypsum, 300 West Adams Street, Chicago 6,
IMinois, cobtains latest up-to-date infermation in
repard te sound-proofing censtruetion,

{5839) CLAY PRODUCTS. Bulletin No. 6-8,
Department of Mines and Teehmical Surveys, by
Mineral Resources Division, Ottawa, Canads, con-
taing 14 pages lsting the producers and manu-
facturers of elay preducts in Canada, and tabu-
lates their prodoetion for the last seven Yyears.
{5840) “FARMING,” Early Fall, 1950, issue, by
United States Gypsum Company, 860 Woest
Adamas Street, Chicage, Hiineds, containe 16 pages
with short illustrated articles covering farm
buildings and equipment. This particular issue
shows & well equnipped machine shed, metheds of
roof Taising, interior decoratien, and howse im-
provements,

(5%41) IRRIGATION GATES. Catalog 44, by
Morse Bros, Machinery Company, Post Office
Box Neo. 1708, Denver, Colorado, containg 48
pages illustrating and describing the construction
and uge of Pekrul pates. Bleleton drawings and
dimensien lables cover the various types of gates
used and manufactured. This is a very complete
catalog for useful data for irrigation engineers.
(5842) MAGNAFLUX UNIT. Recent circulur by
Magnaflux Cormoration, 5926 Northwest Highway,
Chicago 31, illinois, illustrates aand describes a
new Magnaflux inspeetion unit for oil tools vsing
119 volt AC or DC voltage, a portable unit.
{5843} BLOWERS. Bulletin J-607, by Joy Manu-
facturing Company, Henry W, Oliver Building,
Pitteborgh 22, Penngylvania, contains 8 pages
illusirating and describipg the Axivane” pori-
ahle blower for mines and funnels with % to &
H. P. motors. Blowers may be driven by afr or
eleetrie motors. Tabkles and specifications are in-
cluded, Performanceo characteristics are shown by

charts.
(5844) CHEMICALS AND SCIENTIFIC EQUIP-
MENT. Catalop No. 450, by Burrell Corporation,
2223 Fifth Avenue, Pittsburgh 19, Penngylvania,
econtaing 986 pages plus the index, Thie new up-
to-date eatalog containg all kinds of laboratory
equipment and supplies, and lsts over 25,000
items, including improved methods and aids for
chemical analysis and tesiing. Ftems are listed
by name and funetion with a convenient cross
index sysbtem, which iz a remarkable time saver,
(5845) V-BELTS, Industrial News for Oclober,
195G, by G(ates Rubber Company, 999 Ssuth
TBroadway, Denver, Celorado, contains 4 pages of
ghort illustrated articles showing important uses
of the V-Belt. Two items of gpecial interest
cover the installation of V-Belts in a sand dredge,
and one in conncction with main Hnoeshaft drive. .
{5846) “TOPICS."" Septernber, 1950, by Ameri-
ean Tariff League, 19 West {{th Street, New
York 18, New York, conlainsg 4 pages covering
short items pertaining to tariff news, znd espe-
cially covering Torguay Parley of Fupland. The
chart included shows at a glance United States’
exparts and imports,
{5847} “ELECTRIFUGAL PUMP.” Bulletin No.
52B61403, by Allis-Chalmers, Milwaukee, Wis-
consgin, contains 8 pages illustrating and describ-
ing construction and cperation of the new electri-
fugal pump, with drip-procf, splash-proof, totall-
encloged. fan-cooled, or explosion-proof motor,
available in units from 19 to 500 gallons per
minute up to 220 foot head, meotors 24 to 10
H. P, A gectionalized photograph shows the main
construction feafures of this equipment.
(5848) PACKER HANDBOOK. Section 2.2 of
Packer Handbook, by Lane-Wells Company, Post
(Office Box 2194, Terminal Anmex, Los Angeles
54, California, contains 8 pages of useful infor-
mation and technical dafa covering the setiing
of the packer, Included are tabies of technical
data covering of}, water, and mud specific grav-
ity weight and pressure, and, also, a setting chart
for packers, Examples are included, together with
formulas for solution,
(5849) "DRILLING MUD.” September, 1850, by
National Lead Company, 830 Dlecommun Street,
Los Angeles 12, California, contains 24 pages
(Continued on page 36)
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EXECUTIVE COMMITTEE MEETING

The regular meeting of the Execu-
tive Committee, Celorado School of
Mines Alumni Association, was held
in the Alumni office on Monday, Sep-
ternber 18, 1950.

The mecting was called to order at
7:45 P.M. by acting president, R. J.
McGlone. .

Roli Call

Members present: Malcolm E.
Collier, Treasurer; Robert J. Mec-
Glone, Carl 1. Dismant, Donald J.
Drinkwater. Committee chairmen:
Herbert Heckt, Roger M. Schade, E.
I.. Durbin; Executive Manager,
Frank C. Bowman.

Members absent: James Colasant,
President; George Setter, Vice Presi-
dent; Robert W. Evans, Secretary;
Harvey Mathews, Committee chair-
men: Addisen Manning, Harry J.
McMichael, Lynn 'W. Storm, Charles
O. Parker, Edwin F. White, Harry
MeNeill, John H. Winchell,

Minutes of the previous meeting,
August 31, 1950, were read and ap-
proved.

Acting President, Robert J. Mec-
Glone, called for the Treasurer’s re-
port and the reports of the standing
committees, as follows:

Treasurer's Report

Mr. Collier reported that finan-
cially the Association is maintaining a
healthy and normal condition,

Moved by Mr. Collier the report
be accepted; seconded by My, Dis-
mant; passed.

Alumni Endowment Committee

Myr. Schade reported that the
Alumni Endowment fund showed re-
ceipts during August, 1950, of $13.00,
making a balance of $2411.73.

The Placement Service showed re-
ceipts of $335.26 during this period
and disbursements of $489.37, leaving
a balance of $845.56, Comparing the
vears of 1950 and 1949, this shows
a gain of $324.87,

Moved by Mr. Collier the report
be accepted ; seconded by Mr, Heckt;
passed.

Athletic Committee

.Mr, Bowman reported that some
payments have come in, showing a re-
duction in the outstanding loans. As
of August 31, 1950, the checking ac-
count showed a balance of $1090.15,
the savings account $4784.17, and
$338.00 remained outstanding on
loans. This showed a total balance of
$6212.32.

Moved by Mr. Dismant the report
be accepted ; seconded by Mr. Schade;
passed, .

Budget and Finance Committee

No report.

Capability Exchange Committee

Mr. Durbin reported for Mr. Mec-
Michael, During August, 1950, there
were 53 calls for men; 42 recommen-
dations made; 6 placements reported;
1231 letters mailed ; 519 men were on
the active list; and 140 calls remained
unfilled.

My, Schade reported quite favor-
ably in regard to the Airmail Place-
ment Service Bulletin and that there
was good reaction as indicated by sub-
scriptions being received. Letters to
prospective emplovers have yet to be
submitted.

Moved by Mr. Heckt the repoxt be
accepted ; seconded by Mr. Collier;
passed.

Instruction Commitiee
No report.

Legislation Committee
No report.

Membership Committee

Mr. Bowman reported for Mr,
Setter. During August, 1950, there
was a gain of 77 members in good
standing. This was higher than ex-
pected for this peried of the year and
shows good progress. The total of
2193 members shows a 6234% fgure
of the possible membership.

The rteceipts from dues is $301.00
more than for the same period of 1949,

Moved by Mr. Heckt the report
be accepted ; seconded by Mr. Schade;
passed.

Nominations Committee
No report.

Public Relations Committee
No report.

Publication Committee

My, Heckt reported that for the
66-2/3% budget period, 35% of the
budgeted income has been earned and
45/5% of the allowed expenditures
has been spent. The total earned
credits for this period is $6793.43
which is $2237.83 more than the
budget calls for, This is $224.60 more
than the same month last vear and
$32.63 more than shown for the same
budget periad of 1949,

Tt was reported that the September
magazine will be refeased on schedule,
The Special Petroleum number has
now received 4 of the 22 promised
articles and the advertising space ap-
pears to be equaled to that of 1949,

Information cards for the 1950
Year Book and Directory have been
mailed and the advertising campaign
will be started about October 1st. It
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is planned to have this issue with the
printers during the early part of Janu-
ary 1951, .

Moved by Mr. Dismant the report
be accepted ; seconded by Mr. Schade;
passed.
Research and investigation
Committee

No report.
General Report

Everything has been covered by
previous reports.
Special Business

None.
Adjournment

The meeting adjourned at 8:55
P. M.

EXECUTIVE COMMITTEE MEETING

The regular meeting of the Execu-
tive Committee, Colorado School of
Mines Alumni Association, was held
in the Alumni office on Monday, Oc-
tober 16, 1950.

The meeting was called to order at

7:40 P, M. by President Colasanti,
Roll Call

Members present: James Colasanti,
President; Robert. W. Evans, Secre-
tary ; Malcolm E. Collier, Treasurer;
Robert McGlone. Committee chair-
men: Harry McMichael, Edwin
White, Lynn Storm, Herbert Heckt.
LExecutive Manager, Frank C. Bow-
man.

Members absent: A, George Setter,
Vice President; Harvey Mathews,
Carl Dismant. Committee chairmen:
Addison Manning, Roger Schade,
Charles Parker, Harry McNeill,
John Winchell,

Minutes of the previous meeting,
September 18, 1950, were read and
approved with one correction, chang-
ing Mr. Schade to Mr. Durbin, un-
der Capability Exchange Committee
report,

President Colasanti called for the
Treasurer’s report and reports of the
standing committees, as follows:
Treasurer's Report

My, Collier reported that financi-
ally the situation is about the same as
it was in 1949. Operations for the
year should show a profit; the last
three months of the year should show
a loss because most of the available
income has been earned in the first
part of the year.

Moved by Mr. Collier the report
be accepted; seconded by Mr. Mec-
Glone ; passed.

Alumni Endowment Committee

Mr. Bowman rveported receipts of
$20.00 during September 1950, mak-
ing a cash balance of $2431.73.

The Placement Service receipts
during September 1950 were $646.91
and disbursements $352.51.

Moved by Mr. McMichae! the re-
port be accepted; seconded by Mr.
White; passed.

Athletic Committee

Mr, Bowman reported that during
September 1950, $73.00 was received
from contributions and payments on
outstanding loans. As of September
30, 1950, the checking account showed
a balance of $1163.15, the savings ac-
count $4784.17, and $268.00 re-
mained outstanding on loans. This is
the best showing the fund has ever
made,

M. Bowman reported that the
savings account had been transferred
to the Midland Federal Savings and
Loan Association.

Moved by Mr. McGlone the report
be accepted ; seconded by Mr. White;
passed.,

Budget and Finance Committee
No report.

Capability Exchange Committee

Mr. McMichael reported that the
Placement Service will end the year
well within the planned budget.

During September 1950 there were
45 calls for men; 18 recommendations
made; 7 placements reported; 537
letters were mailed; 533 men remain
on the active list; and 150 calls for
men remain unfilled,

Subscriptions for the Airmail Bul-
letin are still coming in, and the first
will be mailed on November 1, 1950.

Moved by Mr. White the report
be accepted ; seconded by Mr, Heckt;
passed.

Instruction Committee
No report.

Legislation Committee
No report.

Membership Committee

Mr. Bowman reported that during
September 1950, 38 memberships were
paid, making a total of 2226 members
as of September 30, 1950,

Moved by Mr, Evans the report be
accepted ; seconded by Mur, Collier;
passed.

Nominations Committee
No report.

Public Relations Commitiee
No report.

Publications Committee

Mr. Heckt reported that for the
75% Dbudget period, 58.6% of the
budgeted income has been earned and
51% of the allowed expenditures has
been spent.

The Special Petroleum issue is
shaping up very well and will be out
shortly. Advertising is ahead of last
year.

Information and advertising for the
Year Book and Directory are coming
in which should allow the Directory
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to be printed shortly after the first of
the year.

Moved by Mr., McMichael the re-
port be accepted; seconded by Mr.
Collier; passed.

Research and Investigation
Committee

My, Storm reported that the tabu-
lation of jobs of the classes of '00, "10,
'20, '30 and 40 has been completed
and a report will be made consolidat-
ing the information. He asked for
suggestions as to what could be done
with the information and where it
could be used to the best advantage.
He was given several suggestions by
the committee.

Moved by Mr. White the report
be accepted; seconded by Mr. Me-
Glone; passed.

Special Business

An application for Associate mem-
bership, submitted by Mr, Arthur
Todd of Wheatridge, Colorado, was
read by President Colasanti, M.
Todd met all requirements and had
remitted the proper fees.

Moved by Mr. White the appli-
cation be accepted; seconded by Mr.
McMichael ; passed.

Moved by Mr. Collier that Presi-
dent Colasanti appoint a committee
of 5 to investipate the need of obtain-
ing additional funds for the Associa-
tion and securing assistance for Frank
Bowman and to report back to the
Executive Committee. Seconded by
My, Storm; passed.

Adjournment
The meeting was adjourned at

9:30 P. M.
PLANT REWS

(Continued from page 30}
dolph Street, L. D, Bigelow, vice-presi-
dent in charge of central division opera-
tions has announced.

Offices and warehouses of the Hewitt
Rubber, Robins Conveyors and Robins
Engineers Division are now located at the
new address. Hewitt Restfoam will con-
tinue to maintain its effice in the Furniture
Mart.

Goodyear Announces $1,000,000
Expansion

Installation of eguipment to produce
Airfoam cushioning material here as well
as at Akron, O. was made known recently
by The Goodyear Tire & Rubber Com-
pany, now observing the 30th anniversary
of its West Coast operations,

Announcement of the expasion program,
costing more than $1,000,000, was made
by D. W. Sanford, Vice President of
Goodyear’s local subsidiary company, The
Goodyear Tire & Rubber Company of
California,

HERON ENGINEERING CG.
PE. 6097

Plant layout and design of mine, milt and
smelter facilities, ineluding stroctures,
aerinl tramways, and waste disposal sys-
tems.

2000 So. Acoma 5t, Denver, Colo
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Construction Work on

Coolbaugh Hall

’th new million dollar chemistry
building on the campus, is now well
under way, with the foundation to be

completed next month.

Estimated cost of the three-story
structure of brick and reinferced con-
crete includes three large contracts to
Denver construction firms and $300,-
000 for furnishings and equipment.

‘With an over-all size of 256 x 104

feet, the building will accommodate
twelve classrooms, a lecture hall with
a seating capacity of 250 persons, and
a :}umber of special research labora-
tories, ranging in size from two-and-
three man workshops to one with a
capacity of 90 students.

The present chemistry building was
constructed in 1879 and added te in
1882 and again in 1890.

The new building will be dedicated
in honor of the late Dr. M. . Caol-
baugh who, until the time of his
death, had been president emeritus of
the college since his resignation in
1945, He served as head of the chem-

istry department at the school in

1917-18.

Enroliment at Mines

_ for this semester totals 1012 which
is 122 less than that of a year ago.
Of these, 229 are seniors; 246 jun-

w Upperclassmen ranks, shown going through registration line at the
Colorado School of Mines, were hard hit by draft and enlistments,
Nevertheless the total enrollment at 965, although below last year
is well asbove the pre-war years average. '

34

w Freshmen and sophomores alike got wet during a réecent Colorado School of Mines tug-
of-war contest when the rope students were pulling on broke, Underclassmen claimed the
sophomores_cut the rope in order to avert a defeat and also used a power winch to aid
in pulling, The grudge fight acress Clear Creek is an annual event heralding the opening

_of school, Miners started to class on Sept. I3,

iors; 204 sophomores; 224 freshmen,
and 109 graduate students. The last
number is an increase of 8 over 1949
enrollment for graduate work and the
largest so far in the school’s history.

The veteran enrollment is 370 out
of the total.

The foreign students number 102,
about the same as last year.

Three Mines' Officials

were among those participating in
the American mining Congress con-

vention -in Salt Lake City, the last
week of August.

These were: Dr. John W, Vander-
wilt, president of the scheol, Dean
M., 1. Signer; and Vernon L. Martt-
son, '26, director of the Colorade
School of Mines Research foundation
and of the experimental plant. Dr.
Vanderwilt and Dean Signer attended
the full conference and Mr. Mattson
arrived to attend the sessions of the
last two days.

Dr. Vanderwilt remained over in
Salt Lake City to attend a meeting

v Frenklin F. Clark, freshman adviser, seated left above, helps reg-
ister ﬁrst year Colorado Sehool of Mines students during freshman
week activities, Sept. 7, B and 9. Freshman registration fotaled 195.
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+ The Colorado Schosl of Mines "M", object of an anrnual white-
washing recently, is 104 x 107 feet in size and is the largest electric-
ally lighted letter in the world. Located on Mt Zion, west of the
Mines campus at Golden, it was laid out in 1905 and consiructed
by student body and faculty in 1908, It was lighted in impressive

coremonies in 1932 and is now protected by a high fence and the
aver-watchful Miners against possible ravage by students of rival

schools.

of the National Minerals Advisory
council, called into session by Secre-
tary of the Interior Chapman.

Mines' R. O, T. C.

boasts 500 basic and advanced stu-
dents this semester.

This unit sent the largest group to
summer camp of all the national col-
leges participating. Thirty-two men
went to Fort Belvoir, Virginia, while
38 others went to Fort Lewis, Wash-
ington, Those at Fort Lewis won the
national marksmanship trophy.

Col. W. W, Fertig, professor of
military science and tactics, stated re-
cently: “Freshmen should understand
that the prime emphasis on the ROTC
is to provide officers for the expand-
ing army so that there will be no ne-
cessity of increasing Officer Candidate
Schools and hatching out any more

LI

‘90-day wonders’,

The military science department is
expecting three new additions to their
staff, One of these is already on duty,
Capt. Donald H. Dennis who re-
ceived his bachelor’s degree in electri-
cal engineering from South Dakota
State Teachers College.

Alumni Scholarships

were pranted to the following this
fall: Ted Berpstrom, Chicago, lils.;
Burley Scales, Boonville, Ind.; Jack
Fowler, Bartlesville, Okla.; Kent
Miller, Midland, Texas; and John
A. Masek, Casper, Wyoming,

Three of these are freshmen and
the other two transfer students. They
were selected on recommendations of
alumni and by being in the upper half
of their graduating class.

The Sohio Scholarship

an annual award of the Sohio Com-
pany, has been granted to Robert Ar-
rendicll, a senior in petroleum pro-
duction. Tt carries $600 to be applied
to tuition and fees.

My, Arrendiell did summer work
with the company in the Hayes area
in Kansas, satisfying the requirement
that the scholarship winner should
work one summer for the Schio com-

pany.

Col. W. W. Fertig

has been named acting assistant to
the president of Mines and took over
the post last month. He will continue
as professor of military science and
tactics and head of the school's ROTC
program, positions held since joining
Mines’ faculty in 1947,

Colonel Fertizg, a former Mines
student, reached fame as the Colorado
leader of Philippine guerrillas during
World War Il and was cited ten
times for his actions. Although with
the enpincers, he was awarded the
combat infantry badge and the air
meda! for his daring undertakings in
guerrilla warfare. He had joined the
engineers in 194% after working in
mining in Colorado, Arizona and the
Philippines for 16 years.

His first assignment in 1941 was
to take charge of the enlarged con-
struction program designed to fortify
the Philippine Islands. He was in
Bataan, then Corregidor and later
Mindanao before moving across the
bay to estahlish a center of resistance.

Fertig’s unit contributed to the
early conquest of the islands by sup-
plying the armed forces with vital
information on enemy installations
and ship meovements and by pinning
down large forces of Jap troops. At
one time Fertig’s unit numbered 40,-
000 Filipino troops and 126 Ameri-
cans,

After the war he served on the
staff of Paul V. MecNutt, high com-

missioner to the Philippines, In May, .

1946, he came to Fitzsimons hospital
and was discharged from there to ac-
cept the position with the Colorado
School of Mines,
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w Colorado School of Mines freshmen [above] form a bucket bri-
gade to carry up whitewash material to spruce up their big "M"
an M+, Zion west of Golden. Clean-up of the largest elactrically
lighted sign in the world is an annual affair under supervision of the
Blue Key, campus pep organization,

The Oredigger

has received an honor rating of All-
American from the Associated Colle-
giate Press for the spring semester of
1950.

This is the first time in the 31-year
history of the publication that this
paper has received this top honer. ‘The
Oredigger was classified as a weekly
college paper at a college or university
with an enrollment of between 1000
and 2499 students for this contest.

The honor ratings include: All-
American, superior; first class, excel-
lent; second class, good; third class,
fair; and fourth class, no honors. Of
the 71 colleges and universities in
Mines classification, 15 received All-
American ratings; 33 received first
class ratings; 19, second class; two,
third class; and two, fourth class,
These ratings are re-evaluated each
semester and the number of schools
receiving All-American rating is de-

creasing.

A breakdown of the scoring on
editions of last spring’s Oredigger re-
vealed a total of 230 peints in the
news values and soutces category, 255
points for news writing and editing;
260 points for headlines, typography,
and make up; and 240 points for the
department pages and special features.

"The total score of the Oredigger was

985 peints., This year, 975 points out
of a possible 1000 were required for
the superior rating.

Dr. L. W, LeRoy

associate professor of geology, spent
the past summer as a consultant to the
Socony - Vacuum Oil company of
Venezuela, Sub-surface investigations
in the eastern part of the country
were of primary concern,

Considerable time was devoted to
the study of Cretaceous stratigraphy
exposed on the islands lying off the
north coast. He had the opportunity
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of examining several of the world-
famous iron ore deposits south of the
Orinoco river as well as visiting the
rich gold country of El Callao.

Through the courtesy of the Socony-
Vacuum company considerable data
were presented Dr. LeRoy for use in
his advanced subsurface geclogical
COUTSES,

Mention was made by Dr. LeRoy
of the tremendous wealth in gold and
diamonds of the Grand Sabana coun-
1ry of extreme southeastern Venezuela
—a country of vast escarpments, dense
rain forests, and open grass lands—
an area which was not touched by the
early Spanish explorers.

Albert L. Gosman

graduate of University of Michi-
gan, has joined Mines faculty as an
instructor in the mechanical engineer-
ing department.

While studying at the university
for his B. 8. degree he had two years
teaching experience ag a substitute in-
structor, During World War 11 he
spent seven months stateside and two
years in Europe in S-3 {plans and
training) of the army engineers as an
engineer’s assistant, Experience along
industrial lines includes three years
with the Hoffman Combustion Engi-
neering Company.

In addition to his instruction duties
at Miner, Mr. Gosman is studing for
his masters degree in mechanical engi-
neering at the C. U. extension in
Denver.

A Good Will Gift

from the University of Alaska was
received the past summer. It is an
Alaska birch tree from the slopes of
Mount McKinley, tallest peak on the
continent, The tree was worked into
the summer landscaping plan and
stands in the lawn in front of the
gymnasium,.

Dr. R, H. Carpenter

has returned to duty as associate
professor of geology after spending
the past year in Honduras, Central
America, He was consultant-in-charge
of the geclogical examination of the
Rosario properties of the New York
and Honduras Rosario Mining Com-
pany at San Juancite. He was aided
by three assistant gealogists.

The work consisted of regional
mapping of the San Juancito moun-
tains, a thorough examination of the
surface geology of the Rosario district,
and detailed underground mapping of
key levels in the extensive Rosario
‘mines,

The properties have been in pro-
duction since the 1880’s, having pro-
duced approximately 7,000,000 tons
-0f ore from about eighty veins and
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splits, Owver $20,000,000 has been
paid in dividends.

Dr. Carpenter will return each
year during the winter to supervise

the exploration program through
1953,

Dome of Guggenheim Hall

recently has received a new coat
of gold leaf. All expenses for this
project are being furnished by the
Blue Key honor fraternity.

w Two ounces of gold were used to gild
the small dome of Guggenheim hall an the
Colorado School of Mines' campus. I+ was
donated by the Golden Cycle Mill, for-
metly of Colorado Springs and now focated
at Cripple Creek. The improvement, started
in June and completed last week by the
U, S. Steeple Engineers, actually was ae-
complished in only a few days, after being
interrupted by the larger order on the
state capitol dome,

‘The gold has been donated by the
school from a 32-ounce gold button
presented by the Golden Cyele Min-

ing company.

Mines' Band

starts the year with new uniforms
and equipment, the purchase of which
was authorized by the Student council
last spring. The uniform, one of the
most distinctive in the nation, has
now been made identical for all band
members by the purchase of plaid
shirts and shoulder emblems.

The band appears at all home games
and rallies, and is ‘making two trips
this season; one te Greeley and the
other to Gunnison. Just prior to the
Christmas holidays the band will give
a concert of popular and Christmas
music in conjunction with the Mines
Glee club and the Dames Glee club.
T'he high spot of the spring semester

.is the Colorado Mining Association’s

Sowbelly dinner, to which the Mines
band has a standing invitation, The
remaining part of the spring is de-
voted to preparation for the spring

concert which will be held sometime
in April. The band also plays at com-
mencement in May.

Mr, 4 H. Kehn, conductor of the
Mines band, is also the director of
music for Arvada schools. An out-
standing clarinetist of the region, Mr.
Kehn has performed with many musi-
cals such as “Oklahoma’ and the “Jce
Follies,”” He is ably assisted in the
management of the band by Mr. F. E.
Smiley of the civil engineering depart-
ment, who is faculty advisor, and
Harry Kent, student director.

Andrew J. Anderson

sophomore in the geology option,
was the outstanding Mines ROTC
rifleman for the 1949-50 school year.

Anderson won third place in
national competition sponsored by the
American Military Engineer Rifle as-
sociation. He shot 378 out of a perfect
score of 400 in this match.

His score placed Mines ROTC
rifle team to second place in the na-
tional competition, The CSM nim-
rods scored 1822 out of a possible
2000 points. First place team was
that of Clarkson Institute of Tech-
nology.

CRTAL0GS AND TRADE REVIEWS

(Continued from page 31)

of short illustrated articles covering apparatus
and proceduve for the field testing of drilling
muds. Subjects covered are density, viscosity, gel-
airength, filtration propérties, hydrogea-ion deter-
mination, sand conteni, ete.

(5850} OXY - ACETYLENE WELDING. Linde
Tips, Qctober, 1960, by Linde Air Products Com-
pany, 30 Kast 42nd Street, New York 17, New
York, contains 24 pages of short illustrated arti-
cles, showing methods for weldiog different
metals and types of cquipment. Many practical
kinks are included, and metheds of cutting time
and improving results, In this issne is a special
articls on pipe welding,

(5851) “THE BEACON." September, 1850, by
The Ohio Oil Company, Findiay, Chio, contains
48 pages largely devoted to personnel activities
among the emplovees throughout the operations
of this company, Included in this igsue is a story
covering the pipe line from Worland, Wyoming,
to St. Louis, Missouri., An interesting 12-page
insert, entitled “Go Ahead with Qil,”" shows the
progress brought about sinee 1850 through the
usge and development of petrelenmn products,
(5852) STEEL. “The Steel Rush,” a 1l6-page
namphlet, by Benjamin F, Fairless, President of
United Statez Steel Corporation, gives a geod
idea of the steel industry and its production
capacity at the present time,

(5853) "POPULAR HOME.” Autumn, 1850, by
United States Cypsam Company, 300 West
Adams Street, Chicago 6, Diinois, containg 16
pages illustrating and describing many ideas
that may be nsed in cconnecticn with improving
the present home, and in making plans for new
constraction, Incinded in this issue arc general
plang  for the ranch-type home, Improvements
for the kitchen are discussed on the minimum
sized house,

(5854) PUNMPS, Bolletin 52B6058G, by Allis-
Chalmers, Milwaukee, Wisconsin, contains 186
pages of information ugeful for the selection of
centrifugal pump for different purpoges. Head
capacity charts and fables for various types of
pumps are given, along with data on sizes, capac-
ities, and cosstruction features.

{5855) CATERPILLAR EQUIPMENT, Form No.
1298%, by Caterpillar Tractor Company, Peoria
8, Nlineis, coniains 12 pages Hlvstrating and de-
seribing caterpillar gquipment for stripping aver-
burden, maintaining haul roads: and operations
in mining and quarrying, frip miping in Arizona,
coal stripping in Eenfucky, and shoi-hole drill-
ing in lilinois are all included in this issve,
(5856) “NEW MEXICO MINER AND PROSPEC-
TOR." September, 1950, published in Albuquer-
que, New Mexico, contains 28 pages largely
devoted te mining in New Mexico, Uonsiderable
space is taken up in this issue to cover “Infer-

({Continued on page 41)
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The Colorade Schoel of Mines
opened their 1950 football slate with
a 7-6 victory over Chadron, enly to
lose their two ensuing conference
games to Idaho State, 7-19, and to
Colorado State 6-13.

Mines 7—Chadron 6

The Blaster team journeyed t¢
Chadron, Nebraska on September 16,
1950 and encountered almost as much
difficulty in arriving in Chadron as
they did in downing the Eagles, 7-6.

The Orediggers flew to Chadron
in two chartered pianes but low ceil-
ings and wet runways at Chadron de-
toured the Miners to Alliance, Ne-
braska. "The Alliance chamber of com-
merce formed a car pool and motored
the Mines’ team the additional sixty
miles to Chadron.

T'he Chadron aggregation showed
signs of running the Orediggers right
off the field with Mines' first quarter
jitters giving an assist. Joe Zowada,
a hard-running 180 pound Al-confer-
ence back swept Mines left flank for
28 yards and a TD midway in the first
period. The try for point from place-
ment was low., Controlling possession
of the ball most of the first quarter,
the Eagles outplayed the Mines’ team
in every department. The second quar-
ter was even with no scoring threats
by either team.

w Dick Bench being tackled by Jack Frisch, {45) and Jim Sponsler,
{65} for four yard gain. Mines No. 23 Jason Johnsen, idaho State

No. 32 Halfback Chet Lee,

w Bob Pozzo, Mines 155 pound Taitback whoe
has gained 218 yards in the first two games
against Chadron and ldaho State,

After the half-time intermission the
Miners dominated the game. The
Blasters were led by Bob Pozzo, a
speedy 155 pound tailback, who ac-
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By BILL ANDERSON

counted for 16} yards in Mines of-
fense totals, Bob threw 13 passes,
completing 3 for 92 yards and carried
17 times overland for a 69 net yard-
age.

gLate in the third period Drexel Lee,
Mines’ wingback, Southpawed a high
wobbly pass down fleld from the
Chadron 26 yard line, Claude Jen-
kins, all-conference end, made a beau-
tiful, falling catch on the Chadron 5
yard line. Pozzo hit off tackle 2 times
leaving the ball on the Chadron 1 at
the end of the third quarter.

On the first play of the fourth quar-
ter Pozzo rammed over for the score.
Fd Ziolkowki, fuliback, booted the
ball between the uprights from place-
ment for the margin of victory.

Mines again marched to the Chad-
ron one-yard line after gaining posses-
sion of the ball only to miss their
touchdown bid on a fumble,

Lee again hit Jenkins in the end
zone with a touchdown pass in the
fourth quarter. The score was nulli-
fied when an official called, “ineligible
receiver down field.”” Note: Game
pictures do not substantiate official
ruling. '

The game ended with Ray Govett,
Mines' sufety, intercepting a Chadron
pass and returning it 32 yards, deep
into the Eagle’s territory.

v Wally McGregor {21] receives pass from Ray Govett, not shewn,
for nine-yard gain in |daho State game. ldaho State Fullback No, 45
about to make the tackle. Neo, 72, Tackle Dick Barnes, ldaho State
Neo. 75 Tackle John Walker, No. 45 Jack Frisch, k. S. Fullback.
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Idaho State 19—Mines 7

The Idaho State Bengals came to
Golden on September 22 and wun-
loaded a dvnamiting 189 pound full-
back in Jack Frisch, who operated be-
hind a hard charging 208 pound line.
The inexperience of the Wlines’ sec-
ondary both offensively and defen-
sively played a major role in this loss
to the Bengals.

Carl Piercy returned the opening
kick-off for Mines 17 yards to the 38
yard line. Ray Govett hit Dick Bench
with a pass in the flat on the opening
play from scrimmage good for 18
vards to the Bengals 44 yard line,
Govett carried for six off tackle and
Young made five more through the
middle for another first down to the
State 33 yard line. The drive ended as
Geovett lost five trying to pass and two
mare passes fell incomplete. Bill John-
ston kicked into the end zone

On Idaho State’s first scrimmage
play, Jack Frisch bulled his way
thraugh the middle and broke clear for
35 yards to the Mines’ 45 yard line.
Vern Adams made eight only to lose
the ball on a fumble the next play, as
Mines’ tackle, Paul Hamilton,
pounced on the ball.

A Mines' fumble twe plays later
was rtecovered by Idaho State on
Mines’ 38. On the third down Eyle
Anderson passed to Vern Adams on
the Mines’ 19 and Adams went all
the way. Frisch kicked the extra point
and the Bengals lead 7-0.

Mines again made two consecutive
first downs in the first part of the sec-
ond quarter before being forced to
kick on Idaho State’s 37 yard line.
Pozzo’s 15 yard aerial to Dave Brown
and eight yard pass to Wally Me-
Gregor featured this abbreviated
drive.

On the next series of downs Mines’
again made 2 first downs in a row on
Chuck Young's 13 yard and 6 yard
gallops and another of 7 by Pozzo.
Mines lost the ball on downs at the
Idaho State 33. The Bengals moved

v Adam Thomas, 1656 pound
Ofensive Center.
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v Chuek Yeung, Mines [79 pound Fullback
who scored against ldaho State.

on four plays to the Mines’ two yard
line on a completed pass, pass interfer-
ence, and Frisch's 21 yard sprint. Jack
Frisch, who gained 100 yards on 13
carries in the first period, rammed at
the Blasters’ middle for one. He was
thrown for a loss of two on the next
try and picked up a yard on the third
down.

With fifteen seconds remaining in
the first half Ray Govett, Mines’
safety, completed the Miner's goal
fine stand by intercepting Anderson’s
fourth down pass and running it out
to the 15 yard line.

The Third quarter was less than
a minute old when a Mines’ fumble
was recovered by Idaho State on the
Oredigpers’ six yard line. Frisch
scored on the first scrimmage play.

Ed Gaulke of Mines returned the
Idaho State kick-off 17 yards to the
32 where on the second down Govett's
pass was Intercepted and returned to
the 22. Five plays later Compton
scored from the one,

Mines again received the kick-oft
and marched from the 35 to the Idaho
State 35 yard line. The running of
Drave Brown and Ray Govett sparked
the drive. Bill Johnston kicked to
Adams on his own eight, where he
was hit hard and fumbled. Chuck
Young recovered for Mines on the
Idaho State 12 yard line. Young
fought his way over on three cracks
at the Bengals center. Tackle Dick
Barnes converted from placement.

Idaho State had another drive un-
derway at the end of the third period

when Tom Wyman, sophomore de-
fensive left end, spilled Adams for
an eight yard loss. Don Adams dupli-
cated Wyman's job in spades by dump-
ing Adams for an 11 yard loss on the
next play.

Mines dominated the fourth gquar-
ter but failed to tally. Ray Govert
brought the Mines' stands to their
feet with a 46 yard punt return to the
Idaho State 27 vard line. Mines drove
to the 12 only to lose the ball on
downs.

The game ended with Direxel Lee's
pass being intercepted on the Idahe
State five.

Colorado State 13—Mines 6

After three scoreless periods the lid
blew off at Greeley September 29 as
four touchdowns were scored in the
first five minutes of the fourth quarter.

Mines was unable to muster a seri-
ous scoring threat in the first haif un-
til Iate in the second quarter when
Drexel Lee passed to Claude Jenkins
for consecutive gains of 42 and 32
yards to the Greeley 10, Time ran out
to stop this bid for a tally.

Tes Wall, Colorado State speed-
ster, swept his own right end for 55
vards and a touchdown with the
fourth quarter less than two minutes
old. The try for point was blocked.

After one exchange Bob Pozzo con-
nected with end John Volesin on a
30 yard toss, and Volosin rambled the
distance for the Oredigger score. The
play covered 80 yards. Dick Barnes’
placement was wide,

Wall again sparkled as he took the
following kick-off on the ten yard line
and raced 90 yards for a score. John
Wilborn made the point from place-
ment.

On the first play after the next
kick-off, Drexel Lee threw 45 yards
to Bob Pozzo who fought his way the
additional 55 yards to the Greeley
goal line, A personal foul by the Ore-
diggers nullified the score.

o

w Bob Johnson, £80 pound rough and
rugged defensive Left Tackle.
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+ Homecoming Game — Mines _about to make score,

A Bear touchdown was called back
in the second quarter by an offside
penalty, Mines penetrated to Gree-
ley’s 25 in a short first guarter drive.

REMAINING SPORTS
SCHEDULE FOR
1950-195%

Sat, Nov. 18, 1950 Varsity football
CSM at New Mexico A & M 2:00

1m,

Fr[i]. Dec. 8, 1950 Frosk preliminary
game at 645 p.m.

Varsity basketball Adams State at
CSM §:15 p.m.

Sat. Dec. 9, 1950 Frosh preliminary
game at 645 p.m,

Varsity basketbail Adams State at
CSM 8:15 pom.

Sat, Dec. 16, 1950 Frosh preliminary
Varsity basketball Continental Air
Lines at Goiden 8:15 p.m,

Tue. Dec. 19, 1950 Varsity baskethall
CSM at ldaho State,

Wed, Dec. 20, 1950 Varsity basketball
CSM at Idaho State.

Fri. Dec. 22, 1950 Varsity basketball
CSM at Montana State.

Sat. Dec. 23, 1950 Varsity basketball
CSM at Montana State.

Fri, Dec. 29, 1950 Varsity basketbali
Idenver Chevrolet at CSM.

Fri. Jan. 5, 1951 Frosh preliminary
game at 6:45 p.m.

Varsity basketball Lowry Field at
CSM 8:15 pm.

Sat, Jar. 6, 1951 Varsity baskethall
CSM at Lowry Field.

Fri. Jan. 12, 1951 Wrestling Omaha
University at CSM,

Sat. Jan., 13, 1951 Wrestling Celo-
rado A & M at CSM.

Sat, Jan. 13, 1951 Boxing Idaho State
at Pocatelle $:00 p.m,

Fri, Jan. 19, 1951 Frosh preliminary
at 645 pm.

Varsity basketball Western State
at C8M §:15 pm.

Fri. Jan. 19, 1951 Wrestling, Colo.
University at Boulder.

Sat. Jan. 20, 195% Frosh preliminary
at 6:45 p.mn,

Varsity basketball Western State at
CS8M 5:15 pam.

Mines Loses to Colorade College,
Woastern State & Omaha University
The Colorado Scheool of Mines’
foothall team wound up on the short
end of the scoring In their last three
outings, losing to Colorade College

12 - 21, Western State 13-21, and
Omaha university 0-21.
Homecoming—Mines-CC

A Homecoming crowd of 5000 saw
the Mines’ team take the opening
kick-off against C.C. and not relin-
quish the ball until Ed Ziolkowski
had bulled over the one-yard line for
the initzal score. Bob Pozzo fielded
the kick-off on his own four-yard line
and raced back to his 45 before being
dropped. Dick Bench and Ray Govett
were the top ground gainers in this
§5-yard drive. The try for point from
placement by Ziolkowski was blocked.

Dick Bench made a sensational in-
terception of Bob Jones' pass enly to
have Wes Boucher return the compli-
ment by intercepting Bob Pozzo's
pass on the following play and return
to the Mines' 29-yard line. Four plays
later, Dwight Brothers cracked over
from the two-yard line and Don
Linger added the point.

Mines drove for 78 yards early in
the second gquarter for another touch-
down after C.C. had been held for
downs and punted to Car] Piercy whe
retutned te his own 22, 'The running
and passing of diminutive Bob Pozzo
sparked the drive, The lengest gain in
the series resulted from a Pozzo to
Claude Jepkins' pass good for 38
yards to the C.C, 25, Fullback Chuck
Young punched the Tiger's middle
for the score from two yards out.
Dick Barnes’ placement was blocked
and Mines led 12-7,

The Tigers were not to be denied
as they raced back for another touch-
down after the next kick-off. Bruce
Carson’s run of 43 yards and a per-
sonal foul penalty against Mines
placed the ball on the Oredigger’s
two-yard line. On fourth down Wes
Boucher barely hit pay-dirt, Linger
again converted.

At the opening of the third quarter
Boucher fumbled on his own 25 and
Ziolkowski recovered for Mines. A
scoring push was lacking and the
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w Homecoming ame-— Mines scoring extra point.

Biaster’s lost the ball on the C.C. 22-
vard line.

Roy Govett intercepted Jones' sec-
ond down pass on the Tiger 32 and
returned to the C.C. 15-yard line to
give the Mines' faithful new hope,
but once more a scoring punch could
not be found, and C.C. again took
over.

A spirited goal line stand was made
by the Miners late in the third period
when C.C, had first and goal to go on
the four-yard line. The Blasters’ took
over on their own one-yard line. On
first down Bud King arched a high
spiraling 69-yard punt out of bounds
on the C.C. 30-yard line.

Late in the fourth quarter a Jones
to Brig Young pass clicked for 55
yards and the last C.C. touchdown.

The Orediggers fought back as Ed
Ziolkowski blocked Bruce Carson's
kick on the Colorade College 48. End
Tom Wyman picked the ball up and
was run out of bounds on the C.C.
31-yard line.

A five-yard off-tackle slant by Bill
Morgan and King's pass to Drexel
Lee gave the Miners a first and ten
on the C.C. 20-yard line. The drive
feli short on the Tigers' 14-yard line
as the game ended,

Mines - Western State

A stubborn Mines’ team that failed
to capitalize on scoring opportunities
lost to Western State at Gunnison
with a belated fourth peried rally fall-
ing short.

Western State’s Leon Mark scored
from 40 yards out shortly after the
opening kick-off to put the Mountain-
eers in a lead that was never relin-
quished.

The Orediggers moved for five
consecutive first downs in the second
quarter on the passing and running of
tailback Bill Morgan but lacked the
punch te score.

A Bill Morgan pass went astray in
the third quarter as Francis Visconti

{Continued on page 41)
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FROM THE

ARIZONA

Twe meetings in year, second Saturday in
April and October, H. Z. Stuart, '34, Bisbee,
Vice-Pres.: C. A. Davis, '27, Phoenix, Yice-
Pres.; W. W, Simon, 'I5, Superior, Yice-Pres.;
B. G, Messer, '35, Secretary-Treasurer, Rt I,
Box 40, Globe, Ariz,

BAGUIO

Frank E. Delahunty, '28, President; Luther
W. Lennox, '05, Secretary-Treasurer, Ben-
guet Consolidated Mining Co., Baguie, P. I
Meetings upon call of secretary.

BARTLESYILLE

Burk R. Kramer, '42, President; John W.
Tynan, "4, Vice President; Richard M. Brad-
loy, ‘36, Secretary, Cities Service Oil Co.,
Bartlesville, Luncheon meefings every Friday
noon in the Burlingame Heote] Coffee Shop.

BAY CITIES

Louis DeGoes, '48, President; Georga 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,
Meetings, last Friday of Ocfober, Novem-
ber, January, February, March and April at
the Bellevus Hotel, Geary and Taylor Sireets,
San Francisco, Calif. Time: 6:30 P. M.

BIRMINGHAM

Robert J. Blair, ‘39, President; Stanley M.
Walker, Ex-'i}, Vice President; Hubert E.
Risser, '37, Secrefary-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-
talle Memorial Institute, Columbus, Ohioe.

CENTRAL WYOMING SECTION

Herbert Schiundf, '43, President; Lynn D,
Ervin, ‘40, Secretary-Treasurer, ¢/o Stano-
lind Oil & Gas Co. Casper, Wyoming.
Meetings, first Saturday, March, June, Sep-
tember, Docember.

CLEVELAND

Joseph R. Gilbert, 42, Secretary, 14513
Northfisld Ave., East Cleveland 12, Ohio.
Meetings last Friday of each month at the
Carter Hotel, Cleveland,

COLORADO

£ 5. Hanley, '34, President; Herbert W.
Hockt, '36, Vice President; David Roberts,
'40, Treasurer; William J. Holtman, 43,
Secretary, 930 Downing St., Denver, Cola,
Meetings upon call of Secretary.

EASTERN PENNSYLVANIA

Samusl M. Hochberger, '48, President; Ar.
thur C, Most, Jr., '38, Vice-President, Sec-
retary-Treasurer, 91 -7th Sireet, Fullerton,
Penna, Meetings upon call of Secretary.

40

On September 20th a meeting of
the Eastern Pennsylvania Section,
Mines Alumni Association, was held
in the Fountain House, Doylestown,
Pa.

Unfortunately, because of the con-
flict with ather meetings held in this
area, there were only seven in attend-
ance as follows:

Robert M. Wheeler, ’3%; Leslie W.
Worth, *38: Alec Jamieson, '43; Wm. M.
Aubrey, '43; Charles W, Muller, '42;
’I;(érter L. Gillespie, 29; A. C. Most, Jr.,

Tentative plans for the next meet-
ing, which will be held in December,
are for a dinner meeting in Allentown,
Pa. Alumni in the local area will be
notified of the meeting date by mail,

GREAT LAKES

Francis W. Mann, '43, President: R. D. Fer-
nald, '37, Vice President; Stanley Ohlswaqger,
Ex-'49, Secretary. Meetings: Fourth Friday,
January, April, October. Visiting Miners con-
tact President, c/o Standard Qil Co. {Ind.},
Pipeline Dept., 9i0 So. Michigan Ave,
Chicago 1.

HOUSTON

Albert L, Ladner, '27, President; McKay &.
Denkin, '29, Vice President; W. Bruce Bar-
bour, '37, Secretary, ¢/o The Second Na-
tional Bank of Housten, Oil & Gas Div,,
Heusten, Monthly luncheon meetings held
on the first Tuesday at Noon, Tenth Floor of
the Housten Club, Visitors please contact
the secrefary at The Second National Bank
of Houston.

KANSAS

Adl activities suspended.

MANILA

John R. Wagner, Jr., '40, President; Erneste
C. Bengzon, ‘21, Vice-President; M. M.
Aycardo, Jr., '4l, Secretary-Treasurer, 3rd
Floor Sorianc Bidg., Manila, P, I, Luncheon
meetings second Saturday all even months
of the vear.

MONTANA

A. B. Martin, '23, President; M. R. Hoyth
Ex-'08, Vice-President; C. B. Hull, '09, Sec-
retary, 646 Galena, Butte, Montana, Meet-
ings upon call of Secretary.

NEW YORK

Dominge Moreno, '22, President; Fred D.
Kay, ‘21, Secretary-Treasurer, Room 2202,
120 Broadway, New York 5, N, Y. Telephone:
Worth 2-6720, Monthly meetings,

NORTH CENTRAL TEXAS

E, J. Brook, '23, President; J. W. Petfers, '38,
Vice President; H. D. Thornton, '40, Secty.-
Treas. [Ft. Worth) 506 Neil P. Anderson
Bldqg.. Fort Worth, Texas, Telephone: 3-3058;
Henry Rogatz, '28, Secty-Treas, (Dallas)
1215-16 First Nail, Bank Blidg., Dallas, Texas,

Telephone: Riverside 4845, Four meetings
during year, secend Monday of month, Feb-
ruary, May, September and November.

The fall meeting was one of the
most successful get togethers of the
year old North Texas Section of the
Alumni Association, Some twenty-five
Miners and their guests gathered at
the Texas Hotel in Fort Worth on
October 19, 19530 to hear a guest
speaker from the Federal Bureau of
Investigation and to see the excellent
color pictures of the Homecoming
game with Colorada College.

Mr, Sam C. Cotten of the Federal
Bureau of Investigation related some
very amusing stories of the work of
confidence men operating in the Dal-
las and Fort Worth area,

All of the members were unani-
mous in their statement that the foot-
ball pictures were some of the finest
that we had ever seen. We, of this

section, recommend that other’

Alumni groups get their hands on
these foothall pictures, if they can, as
the photography and action is excel-
lent.

Those in attendance were:

H. D, Thornton, '40; Ed Nowlard,
Guest; R. W, Tesch, '33; T. W. Nelson,
34: B, E. Cole, Jr., '49; Wm. F. Dukes,
'50; Eddie Horton, Guest; Chuck Einar-
sen, '47; Harley ¥, Hoiliday, 42; Geo. Y.
MecCoy, Ex-'34: Robt. McCart, '05; E. T.
Brook, 23 ; John B. Beville, Ex-26; Rich-
ard Carlisle, Guest; S. W. Johnson, '32;
James L. Morris, ’3%; D. G. Tittle II,
1950 Henry Rogatz, '26; H. G, Schneider,
’18; Mark Gardner, ’33; J. D, Moody,
40 ; John H. Wilson, '23; Sam C. Cotten.

OKLAHOMA

Carf R. Holmgren, '38, President; M. E

Chapman, ‘27, Edgar R, Locke, ‘28, C. O.

Moss, '02, Vice Presidents: Philip €. Dixon,

‘31, Secretary-Treasurer, Midstates Oil Cor-

gokgaﬂon. MNational Bank of Tulsa Bldg., Tulsa,
a.

OKLAHMOMA CITY

4. 5. "Monty" Montgomery, "31, President;
H. M. "Hugh" Rackets, '42, Vice President;
M. O. "Shorty" Hegglund, '41, Secretary-
Treasurer, c/o Stanolind Ol and Gas Coe.,
First Mational Building, Oklahema City,
Olda, Meetings, first and third Thursdays of
each month at the Oldahoma Club, Lunch-
eon 12:00 Noon. All Mines Men are cordially
invited to drop in,

PACIFIC NORTHWEST

A, R. Kesling, '40, President, 2915 Holgate,
Seattle; Phone: PR-7392. W, |, Sedgely, '40,
Secy-Treas., 6040-36th Ave., S, W, Seatile
&; Phone: AY-8641, Meetings upon call of
Secretary.

THE MINES MAGAZINE @ NOVEMBER, 1950

PENNSYLVANIA-OHIO
SECTION

John E. Hatch, '26, President; Robert W.
Jones, Ex-'37, Secretary. 85 Aluminum Ter-
race, New Kensington, Pa. Meetings upon
call of officers,

PERMIAN BASIN

Norman E. Maxwell, '17, President; Perry
A. Gill, '38, Yice President; M. §, Patton,
Jr., '40, Secretary, ¢/o Sunray Qil Corpora-
tion, 407 Midland Tower, Midland, Texas.
Meetings to be announced later.

SOUTHERN CALIFORNIA

John Biegel, ‘39, President; A, J. Heiser, 43,
Vice President; C, J. Cerf, '4l, Treasurer;
Franklin S. Crane, '43, Secretary, ¢/o Oilwell
Supply Co., 934 North Alameda S5f., Los
Angeles, Telephone: MUfual 73HL.
Scheduled meetings second Monday of Jan-
uary, April, July and October, at Officers’
Club, 2626 Wilshire Blvd., Los Angeles, 6:30
P.M. Phone Secretary for reservations,

ST. LOUIS

Jowel E. Morrison, '26, President: George
C. Bartholomees, '29, Secretary-Treasurer,
St, Joseph Lead Company, Bonne, Terre, Mo.

UTAH

H. Dave Squibb, '34, President; Geo. H.
Allen, '37, Vice President; James Cassane,
'31, Secreiary, ¢/o Kaiser Steel Co., Judge
Building, Salf Lake City, Utah.

WASHINGTON, D. €.

Marcus ©. Geiger, '37, President: Frank
E. Johnsen, '22, Yice President; Leroy M.
Oiis, 'l4, Secretary-Treasurer, Mulrkirk,
Maryland.

Scheduled evening meetings called for the
third Thursday of every other month at the
Confinental Hofel, Washingten, D. C. Spe-
cial meotings arranged when warranted.

{ATALOGS AND TRADE REVIEWS

(Continued from page 36
national Mining Days” celebrated in Tl Paso
Qctober 12 through 14, 1950. News items will
he tovmd covering the prinecipal mining digtricts
in New Mexico, plus infermation pertaining to
the American Mining Congress Convention Tx-
position in Selt Take City the lagt of Augunst.
(5%57) GRINDING. A G-page reprint by Hard-
inge Cotopany, Incorperated, York, Pennsylvania,
reports the progress of grinding at Tennessee
Caopper Company, using Hardinge's Tricone Mill.
(5858) "PAY DIRT.' September 22, 1850, by
Charles F. Willis, Phoenix, Arizoena, contazine 16
pages largely devoted to activities of the Ameri-
ean Mining Congress Meeting in Salt Lake City,
Utah, August 28 to 31, 1960, The state of the
mining industry is very well covered by the
cditor of this magazine. It is well worth rcading
by all of those interested in the mining industry.

SPORTS MARCH

(Continued from page 33)

intercepted and went untouched 40
yards for the score. The conversion
was good, leaving Mines 14 points
in arrears at the end of the third
frame.

Tackle Paul Hamilton opened the
fourth quarter by recovering a West-
ern State fumble on the Mountain-
eers’ 35-yard line. In five plays the
Orediggers had their first score with
Chucl Young going over from the
one. Dick Barnes’ placement was
good,

Mines again gained possession on
their own 29-yard line after Western
State was held for downs and forced

to kick. End Claude Jenkins and full-
back Ziolkowski made fine catches of
Morgan's passes to spark this drive.
Morgan, after taking the ball on a
reverse, passed to Ziolkowski on the
Woestern State 15. Big Ed reversed
his field and rambled the distance to
score standing up.

Ray Govett's short kick-off was re-
covered by end Ken Dunn on the
Mountaineers’ 40, and it appeared
Mines might pull this one out as they
promply drove to the Western State
15-yard line. A fourth down pass was
dropped in the end zone, however,
and Western State took over. On
first down Western State’s guarter-
back, Stan passed 40 yards to Lou
Mikkelsor who was finally brought

“ down on the Mines 30 by Ray Govett.

After a serles of two first downs,
Western State again scored, making
the final score 21-13.

Statistics: M WwSs
First downs .ocoeeeeeees 14 3
Running yardage .. . 220 188
Passing yardage ... .. 156 119

Passes attempted .. 13 12
Passes completed .. . 3 6
Punts s . 3 5
Punting average .33 43
Fumbles lost ... .0 2
Yarvds penalized . 45 60

Score by periods:
Colorado Mines 0 9 0 13—13
Western State 7 0 7 7—21

Mines - Omaha University

A fighting band of Orediggers took
the field apainst Omaha university on
October 20. The brisk wind from the
foothills decided the final score against
Mines of 0-21 as much as any other
factor, as two Omaha touchdowns
were set-up by short kicks into the
gale and another on a blocked kick.

The first gquarter action featured
the punting of end Bill Johnston who
booted the ball out-of-bounds twice
within the Omaha 10-yard line. His
first kick traveled 52 yards and rolled
out on the nine-yard line and his
second, 54 yards from scrimmage,
bounded out on the Omaha one-yard
line.

Mines rolled for a first down to
their own 42-yard line early in the
second quarter on the running of tail-

back Bill Morgan and fullback Ed

Ziolkowski, After an “illegal use of

hands’’ penalty, the Orediggers were
held and forced to kick on fourth
down from their 24. Bob Einarson's
kick was caught by the wind and
bounced backwards and out-of-bounds
on the Blasters’ 32. Eight plays later,
Joe Arenas, a 193 1b. speedster dived
over from the Mines one-yard line.
Bob Redden kicked his first of three
extra points from placement,
Midway in the second period after
holding the Omaha attack for downs
on their own 20, Mines started a
drive that ended on the Omaha 18-
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yard line. Ray Govett engineered the
drive with help from the hard-driving
Ziolkowski.

Neither team threatened in the
third period and when the fourth
guarter opened, Mines was again fac-
ing the big draft. Near the end of the
fourth frame, Bill Johnston, kicking
from his own thirty, saw his punt
tand beyond the 50-yard marker and
then bounce and blow back out of
bounds on his own 29. The Omaha
team went for a first down to the 17-
yard line. Three running plays left
three more yards for the first down,
when Arenas threw to Bob Johnson
in the end zone for the score.

After the ensuing kick- off, the
Miners drove for two consecutive first
downs to thelr own 43-yard line
where Wally McGregor fumbled,
after making a nice catch of Drexel
Lee’s pass, and Omaha recovered.
Four plays at the Mines fighting for-
ward wall netted three yards and
Omaha lost the ball on downs. Bob
Einarson was called on to kick from
his own 36 when the Orediggers were
held for downs. End Bob Stedman
broke through from his end position
to block the punt. Bob Rose picked
the ball up on the 16 and raced over
for the final score with one and a half
minutes remaining.

The Orediggers fought back for
another first down after the kick-off
as time ran out, ’

Fullback Chuck Young, tailback
Bob Pozzo, wingback Dave Brown,
tackie Bob Johnson, and center
Wayne Siltanen watched proceedings
frem the stands due to injuries.

Mines Freshmen - Sterling Junior
College

The Orediggers’ freshman team
opened a four-game schedule with a
rollicking 48-6 victory over North-
eastern Junior College of Sterling,
Cale. :

The scoring went like this:

i, Milton Stenseth went over
standing up on a reverse from the
Sterling 15-yard line after four and
4 half minutes of the first quarter had
been played.

2, Fullback Allan Fulton scored
from the ope-yard line culminating a
S4-yard drive.

3. End Chuck Andrews scored on
a 33-yard jaunt on the Statue of Iib-
erty play, with two minutes remain-
ing in the first quarter.

4. Al Brungardt of Sterling raced
52 yards on a bootleg after one and
a half minutes of second quarter.

5. Fulton drove over from one yard
line after Andrews had set-up score
by intercepting a Sterling pass on the
Northeastern 46-yard line.

(Continued on page 43)
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Civil Engineering Handbook, 3rd Edition

Leonard C, Urguhart, Consulting Engi-
neer, Editer-in-Chief. McGraw-Hill Book
Co.,, New York, 1950. 6x9. 1002 pages,
itlustrated, $8.50.

This new edition presents a wealth of
essential theory and standards, practice
and data to meet the needs of civil engi-
neers al‘lC.l' others engaged in fields where
civil engineering is needed. The book is
divided into ten sections, each covered
by a separate author, who is one of the
country’s leading authorities on the par-
ticular subject,

This handbook furnishes principles,
.sules‘ Yvorkin,c.r, instructions and engineer-
ing pointers on surveying, railway, air-
port and highway engineering, mechanics
of materials, hydraulics, stresses in frame
structures, steel design, cement and con-
crete foundations, sewage and sewage
disposal, water supply and purification
an'd'many other subjects especially per-
taining to construction,

Many references are found throughout
the b‘ook which will be especially valu-
able in research work, An index covering
25 pages enables the user of the book to
tarn quickly to subjects sought,

Handbook of Chemistry and Physics,
32nd Edition

Charles Hodgman, Editor-in-Chief, As-
sociate Professor of Physics, Case Insti-
tute of Technology, Chemical Rubber
f’gusl?}hsg;x;% Company, Cleveland, Ohie,

. ages, inciuding 34 pages

Tndex, $7.50, g 3 pages of

This book is a complete library con-
densed in a single volume covering the
sub)ec%s of chemistry and physics. The
bpok is divided into five principal sec-
tions: 299 pages devoted to mathematical
tables; 1111 pages covering properties
and physical constants of the elements,
morganic compounds, metallic erganic
compounds, metal-organic eompounds, in-
dustrial organic compounds and plastics;
430 pages including general chemieal
tables such as solubilities, heats of forma-
tion, specific gravity and other informa-
tion; 660 pages including physics data
pertaining to subjects-such as specific heat,
mpl_tmg and boiling points, sound, elec-
tricity 'and magnetism and light and 336
pages mc}ude quantities and units, includ-
ing definitions and conversion formulas,
miscellaneous receipts, etc,

This book is one that will be found
especially valuable by those interested in
chemistry and physics as well as research.

The Advanced Aflas of Modern Goography

By Johe Bartholomew, Meiklejohn and
Son, London, and McGraw-Hill Book Co.,
New Yerk, 1950, 108 pages of maps, tables,
%gdsgdescrlptive text, 47 pages of index.

Fully in keeping with the long and
worthy tradition of the Bartholomew at-
lases and admirably adapied to the needs
of the new age, this latest publication of
The Geographical Institute in Edinburgh
is engraved and printed in Great Britain.
It is an outstanding example of skiilful
and artistic cartography, covering the en-
tire globe in all its ceographic aspects,
Regional maps for much of Europe are re-
produced with scales of either 1 to 114
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millinp or I to 3 million, those for North
America are on a scale of 1 to 5 million,
and thaose for South America and Africa
1 to 1234 millien.

In addition to the usual “place” maps
yvith altitude colors, there are maps show-
ing climatic and demographic data, phys-
iographic and geologic features, vegeta-
tien, agriculture, and commercial routes,
Great-circle routes in Polar and North
Temperate Zones are shown on specially
constructed oblique projections, Other new
features include a simplified system of
geographical coordinates which readily

pinpoints any place on the globe. Place .

names are spelled in local official form,
with the traditional forms in brackets.
It is difficult to see how any more in-
forma‘tioﬂ could possibly be made avail-
able in such compact and useful form.
American map-makers will be hard put
to compete with this splendid atlas.
American Scientist. July 1950

Black Bonanza

By Frank J. Taylor and Earl M. Weity.
McGraw-Hill Book Co., New York, 1950,
7x10. 280 papges, 196 illustrations, $4.00.

This book is largely devoted to the his-
tory‘o-f the Union Oil Company of Cali-
forma and includes many interesting
stories and glimpses of personalities con-
nected with the growth and success of the
petroleum industry, It is an exciting ac-
count of how the pioneers battled with
early day conditions in both the discovery
of oilfields and financing necessary to
catry the operations on to success. It il-
lus'trates the vision, persistence and enter-
Prise necessary to overcome the hard-
ships and obstacles confrenting those who
are responsible for the present success of
the great petreleum industry.

One of the most interesting features
Uf' the book is its many illustrations cov-
ering events and personalities and especi-
ally in connection with the development
of 'the petroleum industry in California.
This book is not only a fascinating book
to read but also highly instructive for
those .VVhO are interested in getting a bet-
ter picture of the petroleum industry,

Word Finder

Compiled and edited by J. I. Rodale.
Rodale Press, Emmaus, Pa. 6x9. 1317
pages. Thumbed Index, $6.50.

'Ti‘lls back combines three books pre-
viousiy anlished into one convenient vol-
ume which arranges nouns, verbs and
adjectives alphabetically and in connec-
tion W_lth each such word, a list of aug-
mentatives are given that may be used
to condition such noun, verb or adjective.
By stud}tmg any word in this publication
'c_‘tlong yvlth expressions and synonyms, it
is possible to develop a concept and bnild
a thought im such a way that sentences
may be constructed relating to the par-
ticular subject, This aids in the develop-
ing of an increased vocabulary and a
greater power of self expression.

A 26 page preface to the book fully
explains how it can be used to advantage.
The book will be found especially valu-
able to those interested in becoming more
proficient in the art of writing. The
thumbed alphabetical index used through-
out the book makes for speed of reference.

These books may he obfained
through the Book Department of
The Mines Magazine.

Sun in the Sky:
The Hopi Indians of the Arizona Mesa Lands

By Walter C. O'Kane, University Okla-
homa Press, 1950. XVII-+261 pages. 54
phot, plates, $4.00.

Ten years ago, one of America's fore-
most entomologists met, by chance, 2 Hopi
grapdfather. Ever since, he has returned
again and again to the twelve villages
that compose the Hopi reservation in Ari-
zona, and has learned to know intimately
the people there and their ancient and
modern ways of life, He has put this
knowledge into a remarkably attractive
book, fuli of personal conversations with
his friends, embellished liberally with ex-
cellent photographs, and, incidentally
printed on fine paper in a good binding.

Not only is the reader given exact data
on the history, land, homes, food, crops,
trades, family and community Fife, medi-
cines, religion, and rituals of these sturdy,
honest, and independent people; Dr.
O’'Kane shows also how their resilient
spirit, their “world of imagination and
free-ranging vision,” their bouyant and
boundless faith sustain them in their daily
lives, He evaluated their attitude toward
the white race, what white culture has
done for them, and in turn what contri-
butions the Hopis themselves have made.
American Scientist, July 1950,

Annual Report of Bureau of Mines
of State of Colorado, 1949

By Walter Scott, Commissioner of
Mines, -8tate Capitol, Denver, Colorado.
44 pages,

This report covers the mineral produc-
tion of the state by counties. Fatal acci-
dents, both underground and on the
surface are listed, A complete list of
aperating mines for the year 1949 aze
given with locations, post office addresses,
character of the product and the parties
operating is supplied. Also given is & list
of operating mills, smelters, placers,
dredges and road projects, tunnels and
dams. Copies of this report may be
obtained from the Commissioner of Mines,
State Capitel, Denver, Colorado,

Mining Laws of Canada, Bulletin 828

Prepared by Arthur Buisson. Canada
Department of Mines and Technical Sur-
geys, Ottawa, Canada. 1950. 133 pages.

.50,

The report covers the synopsis of the
mining laws at present in force; a sum-
mary of special Acts relating to mining;
mine taxation; lists of Acts, Amendments
and Regulations at present in force; roy-
alties; bounties; schedule of fees; and
personnel. This book will be found espe-
cially valuable to those interested in min-
ing in any of the Canadian provinces,

PERSONAL NOTES

(Continued from page 26)

of the United States, Students attend the
school for two years, at the end of which
time they receive the degree of Master
of Business Administration.

Fred 4, Nagel, '40, S8alesman for Pre-
Fabricated, Inc, has moved his residence
to 3010 S0, Elm Street, Denver,
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Arthur H. Buck

of the class of 97 and formerly
prominent in mining, milling and
smelting, passed away at his home in
Denver on September 8,

A native of Boston, Massachusetts,
he received his elementary education
in Denver, after which he entered

Mines.

ARTHUR H. BUCK

Shortly after his graduation he ac-
cepted a position in Mexico and re-
mained in that country for five years
gaining experience in assaying, sur-
veying, construction work, mine engi-
neetr and superintendent for several
companies, including Cia. Minera de
Penoles. :

In 1904 he accepted a position with
the New York & Honduras Rosario
Mining Company in Honduras as
mine superintendent. Returning to
Mexico he was engaged in mine ex-
aminations, as mine and mill super-
intendent until 1913 when re returned
to the States and shortly afterwards
became associated with the Empire
Zinc company at Gilman, Colorado,
where he served as superintendent,
mining and smelting until 1931,
From then until his retirement he did
consulting work.

Mr. Buck was married in 1903 to
Miss Margaret Douglas of Londen,
Ontario, who died in 1937, He is

MEMORIAM

survived by a daughter, Mrs, C. W.
Turner of Denver; two sons, Donald
of Seattle, Washington, and Douglas
of Denver; and six grandchildren.

Harry J. McCready, Jrooo

died the middle of July, having suf-
fered an attack of amnesia and wan-
dered a short distance from IDallas,
Texas, where he was en route to Den-
ver to visit his parents. His body was
not found until September 14,

For the past two years he had been
in Brazil with Exploration Surveys
and had returned to his home last
Fune. He had visited with his family
who were temporarily in Pampa,
Texas, and left them to go to Denver,

Mr. McCready was born and
reared in Denver, and graduated from
Mines with the class of '37. His first
position was with Seismic Explora-
tions in Texas, from which he trans-
ferred to Socony-Vacuum Oil Com-
pany who sent him to Colombia where
he was promoted from gravity meter
operator to party chief. He returned
to the States in 1941 to enter the U.
S. Navy, serving through 1945 when
he was discharged with the rank of
Lieutenant (j.g.).

The following two years he was
associated with Seismograph Service
Corporation in Colombia before going
with Exploration Surveys.

Surviving him are his wife, the for-
mer June Phillips to whom he was
married in April 1946, two children,
and his parents, Mr. and Mrs. Harry
J. McCready, Sr., of 5441 West 48th
Avenue, Wheat Ridge, Colorade.

John H. Wilsen

of the class of *31, was killed in an
airplane accident at Porto Segure,
Brazil, September 6. He had been in
Brazil for six years, the past two as
manager of field operations for Brad-
shaw, Goodrich & Cia., Ltd. The
company operations included lumber,
cocea and rubber.

Prior to this position he was field
engineer for Drilling and Exploration
Company and Fraser-Brace Engineer-
ing Company, making industrial sur-
veys and estimates for possible new
industries in Brazil; engineer for a
Brazilian affiliate of Baroid Sales Di-
vision of National Iead Company;
and operating manager of Empreza

Lopes Marques Industrial y Agricola,
Ltd., the largest producer of lumber
and lumber products in the state of
Bahia and probably in all north
Brazil.

JOHN H. WILSON

Upon his graduation from Mines
he gained experience in mining and
milling with companies in Western
United States, then accepted a position
with Electro-Metallurgical Company
and Union Carbide & Carbon Co. at
Niagara Falls, N. Y. where, for seven
years, he was development engineer
for all electric furnace design, con-
struction and repair.

Born and reared in Berlin, New
Hampshire, Mr., Wilson came to
Mines in 1929, after having attended
U. S. Naval Academy for one year
and Pratt Institute for one year, com-
pleting his work in Metallurgy in two
years.

He was married in December 1931
to Dorothy Bodine of Denver. She
with their four children, three daugh-
ters and a son, returned to the States
from Brazil in 1947, Besides these he
is survived by his mother, Mrs. Mary
C. Wilson of Bethel, Maine,

SPORTS MARCH

(Continued from page 41)

6. John Masek off-tackle from the
two yard line with one minute remain-
ing in third quarter after 61 - yard
drive.

7. Center LeRoy Little intercepted
a Brungardt pass on the Sterling 31-
yard line and scored standing up.

8. TJohn Masek scored from one-
yard line after 24-yard drive after,
tackle Ken Miller had recovered a
Sterling fumble,

G, Allan Fulton raced 73 yards

with one minute to play on line buck.

DR, MELVILLE F. COOLBARUGH DIES

(Continued from page 12)
rado; three sons, lack, Mines, ‘31, consuling metal-
lurgist and momaging director of Mine-Elect, Lid.,
Sowthern Rhodesica; Franklin, Mines, ‘33, assistant gen-

ercl superintend

ent, Climax Molybdenum Co., Cli-

max, Colo.; and David, Mines, ‘43, graduate student
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ot St Louis University; a sister, Miss M(Iyl' O. Cool-
beagh of Auslin, Texas; and nine grandchildren.

Funeral services were held in Golden, with crema-
tion following at Falrmount cemstery, Denver.
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J. . McKeever, ’47
A, N. Nelson, 26

CONTRIBUTORS TO
Plﬂfﬁlﬂﬁﬂ? FU“B Geo. A. Kiersch, 42
H. K. Schmuck, Jr.,, '40

(Continued from page 8) R. L. Hennebach, 41
Roy F. Carlson, 4§
Ralph L. Belmer, 44
Jas. D. Alderman, 49
Jos. R, Soper, Jr,, '44
K. T. Lindquist, '46
Robt, F. Barney, '35
Charles S. Pike, '39
Clyde O. Penney, '36
Jack Q. Jones, ‘40
Thos. E. Gayner, Jr., '48
R. P, Comstock, 41

H. 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. Serrane, '20

D. R. MzacLaren

A, E, Calabra, 48
John A. Fraher, 44

B. B. LaFollette, '22
N. 8. 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, "33
A, A. Bakewell, '38
W. P. Gillingham, '47
Geo. O. Argall, Jr., ’35
Theodore W, Sess, '34
Robert L. Garrett, 45

Robert J, Black, 49

R. W, Parker, '49
Lester B, Spencer, 44
G. H. Lancaster, '41
Marvin E. Lane, '44
A. G, Hampson, Ex-'51
C. W, Gustafson, Ex-'14
T. E. Phipps, 4%

D. W, Thompsen, '42
R. J. Arnold, '49
Vincent Miller, '35

W. H. Kohler, '41
Masami Hayashi, 48
R, K. V. Pope

Robert D, Bowser, 49
Marvin H. Estes, 49
W. F. Edwards, 48
Russell Badgett, Jr, '40
L. G, Truby, 48
Glenn E, Worden, 438
A. E. Calabra, 48

E. C. Robacker, '42

S. H. Stocker, 42
Marion S, Bell, 49

A. E. Falvey, '34

V. R, Martin, 41
Edw, C. Bryan, 42
Frank DeGiacomo, 32
R. W. Moyar, 41

E. L. Honett, '47

V., L. Lebar, '36

J. C. Carlile

P. E. Leidich, '43

. B. Larson, '23

, L. Fletschman, 739
Jos. . Hatheway, 41
Marie Fernandez, 3%
Vincent L. Barth, Ex-41
R. E. Marks

C. M. Hales, '48
Walter H. Ortel, '49
Peter C, Cresto, Ex-'50
William H. Volz, 3¢
Gene W. Hinds, '49

Howard C. Parker, '41
Ed F. Porter, '40 blished!
Bert J. Shelton, V, 44 Just Pa y -

Raymond ‘T, Burns, ’48 B & A @ K 9 N A N z & :

E. C. Bengzon, ‘21
By Frawk J. Tavror ane Eare M. Woiry

D. A, Kellogg, 49

Ben F. Angus, 29
Robert ¥. Rose, '35

A, William Parisi, '41
David P. Marse, 49

1. W. Caldwell, Ex-'49
Paul B. Davis, *39
Donald E, Hollard, 41
H, S, Fowler

Thos. F, Bradley, '37
Joe T, Robisen, 49
Arthur J. Jersin, 49

C. W. Gustafson, Ex-'34
M. G. Heitzman, '§7
Wm, E, McCall, 49
Oscar A, Lampe, '98

J. H. McAnperney, '35
Frank W, Tedd, 41
Philip Doerr, 27

Dou H. Peaker, ’32
John R. Wagner, '40
Donald Kochersperger, 43
W. G. Blackwell, 39
Robert W. Sneed, Ex-'49

Preston Grant, Ex-'33
Lester 8, Grant, '99

T. H. Garnett, *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 Kenworthy, *32
Ardris Haig, ’36

F. M. Nelson, 25

W. P. Morris, ’32

C. E. Dismant, %31

G. Keith Tayler, 23
T. L. Wells, ‘29

Jean Goldsmith, ’41
Oscar Davila, 47

V. L. Mattson, '24

D, C. Deringer, Jr., '2¢
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
J. C, Stipe, 40

Chas. L. Wilson, 44
Victor R, Martin, '41
D. J. McMullen, 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

280 pages, 7 x 9%, 196 illustrations, §4.00

This beok brings you the romance and colox, the fahulons
story of oil and how an oil hunt grew inte the Union Oil
Company of California. The story—starting in a colorful
era and reflecting much of the life and spirit of America
sinee and then—is graphieally told as a part of this account
of the early struggles and eventual growth of a major
oil company.

[t ot

Order your copy today from ﬁﬂnsu!tYUBA on Breﬁge Prﬁblems

THE MINES MAGAZINE
YUUBA offers you information and consulting

734 Cooper Building 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. YUBA dredges
now in use are producing big yardages on many
types of alluvial deposits.

Denver, Colorado

HANDBOOK OF CHEMISTRY & PHYSICS

Charies Hodgman, Bditor-in-Chiel No matter what your dredging problem—deep

- 22ND EDITION ground, hard bedrock, clay, boulders, levee build-
Glen E, Fassler, '29 T A Complete Library for $7.50 ir_ig; deepienmg, wxéientx_ng orf chax:lgmg ChannlEI§ch§K
C. D, Beeth, '24 : . ing canals, or production of sand and gravel,
» : An encyclopedia on the subjects of Chemistry and n furnish the right dredge for the job,
E. D, Barlow, '37 . - Physics Tn this book you will find mathematical tables, can furnish the right g ]
Danford H_. Dobbs, Ex-'50 properties and physical constants of the elements, inor-
A. R. Fosdick, ’23 ganic compounds, metallic organic compounds, metal-
E. L. Graham, '28% organic compounds, indusirial organic ecmpounds and
K. E. Hickok ' plastics; data on heats of formation and specific heat,
« I, Hickok, "26 solubilities, melting and boiling points anli. many other
Raoul E. Kahn, 39 subjects. Sound, electricity, magnetism and light are sub-
P. ]. Lonergan, ’05 jects well covered. One section is devoled to quantities
W-. H. Roh . IIL 46 and units, including definitions and conversion tables.
;. H. 0.6”8’ H A book that every chemist, physicist and metailurgist
W. J. Rupnik, '2¢ should have at their finger lips.
Norton A, Smith, ’35°
P. P. Sudasna, '48
Wakeley A, Williams, 99

Order your copy from
Harry Y. Yee, 38

VUBR MRNUERCTURING CO.

Hoom 709 , 351 California St., San Francisco 4, California, U. 5, A,

Aa[u]’s S{ME, DARBY & GD., LTD. * SINBAPORE, KUALA LUMPUR, PEHANG.
SHAW DARBY & CO.,LTD., 14 & 19 LEADENHALL ST., LONDON, E, €, 3.

CABLES! YUBAMAN, SAN FAANCISCD * SHAWDARECO, LONDON
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Dale Nix, 26

E. E. Hand, Jr., "12
W. E. Burlesen, Ex-'26
Joha C. Dyer, 27
Geo. M, Thomas, '44
Ninetta C. Davis, 20
William 8, King, 49
Chas. M. Tarr, '38
George E. Norris, 27
A. W. Heuck, ’3¢
William G. Park, '49
L. D. Turner, 41

J. L. Soske, 29

fno. B. Botelho, 42

P. B, Mazer, 47

Joe 'T'. Robison, 49
James W, MecLeod
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. C. 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
. L. Stewart, 43

E, Lindsay, 40

H. Shefelbine, '43
E. McCloskey, '47
A, Einarsen, '47
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¥V, L, Easterwood, '49
A. F. SBuarez, '41

P. Alber 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. Sausa, 38
Charies P. Gough, 48
James M. Perkins, 49
R. A. Marin, ’45

J. W, Bodycomb, '48
R. B, Nelson, '47
Charles W, Tucker, ’47
Billy F. Dittman, 49
W. Fred Gaspar, '43
Louis Hirsch, ’49

H. A. Bruna, 41

C, C. Crawford, 40
R. 8. Warfield, ’48

R, S, Bryson, '49
Ernest E, Braun, 49
C. D, Frobes, 24
Louis 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, Seldin, '48

John F, Whalen, '49

A, L, Carver, 43

J. P. McNaughton, '42
Harry E, Lawrence, 48
John W, Chester, ‘44
W. T. Millar, '22
John M. Tufts, Jr.,, Ex-’38
A, F, Boyd, '26

David P, Morse, '49
Thes. P, Bellinger, '47

R. E. Morrison, "41
Stanley W, Parfet, '42
J. J. Sanna, ‘41

M, W. Mote, Jr., 49
E. E, Ruley, '43

John Labriola, '49
Charles B, Foster, '27
Edmend A. Krohn, 43
M. L. Euwer, '25
David P. Morse, 49
A. B. Carver, 25

D. W. Gunther, 39
Eugene F. Klein, '43
Silas DoFoo, 41

John E, Moody, '3%
Edw, S, Larson, '23
Alan E. Hall, '39
Edw. W. Anderson, 43
L. 8. Woeber, '22

D, L, Cedarblade, 44
Earl H, Miller
Charles S. Knox, Ex-'27
S. R. Licht, Ir., '43
R. E. G. Sinke, 3%

. Dell Redding, '47
F, W. Mann, 43

E. H. Shannoen, '36
Arthur G. Wood, Jr., 41
George E, Wagoner, '28
H, Y. Yee, '38

R. W, Deneke, '43
Frank E. Love, '36
Paui M, Tyman, 'H4
John J. Folger
Charles F, Allen, '34
R, A. Gustafson, '47
Donald W, Roe, 44
David P, Morse, '49
Pitt W. Hyde, '22
Joseph C. Kaight

R, J. Xnox, '49

W, M, Gebo, '23

D, F, Sylvester, '38

G. 8. Schoenwald, 48

Walter H, Zwick, ’32
John F. Hatch, III, ’4%
Victer R. Martin, 41
Herbert P. T. Hyde
Howard G. Schoenike
C. E. Golson, '34

Joe T. Robison, 49
Eugene A, Mills, '39
Robert C. McCain, 49
Lawrence E. Smith, '31
J. R. Soper, Jr., 44
T. 1. Lawson, ’36

F, ]. Wiebelt, 16

D, M, Shaw, 2%

Ben E. Terry, 33

C. H. Carpenter, 09
F, M., Beil, '21

L, V. Osborn, '42

AL N. Cavaliere, '49

L. W. Lennox, ’05
Wm. G, Polisson, 28
Donald C. Gregg, '22
W. B, Spear, 36

W. H, Yarroll, '34

S. Hayashi, '48

1. D. Strasser, '41
Edw. C. Spalding, ’50
F. E, Siegfreid, '49

S. Visalyaputra, '#1
W. E, Burleson, Ex-’36
J. R. Hayes, '34

TECHNICAL MEN WANTED

{Continued from page 7)

practical experience preferred, including core
drilling and plane table work, Salary open.
(i330) DRAFTSMAN AND DESIGNER., A posi-
tion is open with a well known mining commpany
Planning extensive eperations ia the Rocky Moun-
tain region. Applicact should have five-to ten
years experience, including plant. degign, using
heavy crusher equipment running as high as 1900
tons per hour, Probable starting salary, $450 to
$500 per month,

(1331) JR, PETROLEUM ENGINEER. A well
established service company has position open for
petroleum engineer as oilfield service man, Should

(Continued on page 45)
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TECHNICAL MEN WANTED
(Continued from page 44)

have some experience in connection with oilficld
operations and preferably in ihe operation of
diapond drill equipment. Starting salary, $250
ner month plus car and expenses.

(1332} GEOLOGICAL DRAFTSMAN. One of the
major oil companies bas position open in the
Roeky Afountain regien for geological draftsman.
Applicant should be interested in following this
type of werk., Starling salary., $250 to $300 per
month, depending wpon experience.

(1333) MINING ENGINEER, A Soeuth American
mining company hasg position open for engineer
in one of their base metal mines. A vecent grad-
nate will he considered. Should have some knowl-
edmpe of Spanish. Standard three-year contract
with travelling expenscs both ways, Salary de-
pending upon experience and alvlity of applicant,
£1335) ASSISTANT GHOLOGIST, Position is
apen with mining cempany lecated in the middle

west and earrying out extensive cxploration work,
Work will consist of open pit Inine maps aod see-
tiong together with field supervision of orve drill-
ing and sampling program as well as examination
and reports, Prohable starting saiary, about $300
per mopth.

(1324) JR, MINING ENGINEER. An industrial
company loeated in Texas has positien open for
ir. miniung engineer with experience in mine,
laud and road surveying together with mapping
and ealeulation of ore reserves. Probable salary,
$325 per month to start,

(1887) COAL MINING ENGINEKR. Oue of the
large ceal compunies operating in the Roecky
Mountain region has position open for youmg
mining engiueer who has had some practical ox-
pericnce in coal mining, a knowledge of state
cozl mining safefy laws and the ventilation of
coal mines, This man will be trained in coal
mining operation. Salary depends upon previeus
experience and ability of applicant.

lE“ERS (Continued from page 4)

ON ACTIVE DUTY WITH THE NAVY
From W. CLARE GROVE, ’368, Rouie 1, Box 125, Alexandrio, Vo,
I am well situated with a nice little house on the Potomac, near Mount Vernon,
Am a navy lieutenant on active duty in {he office of Naval Intelligence in the
Pentagon. Hope to look up all the Miners soon.
MISSES COPY OF MINES MAGAZINE
From Fozrest W. GRrUBB, '50, 200 N. W, 17th, Apt, D, Oklahoma City, Okla.
During the lasi two months I have been living at an address different from the
one I furnished you in July. In the future please send my copies of Mines Magazine

to the one given above,

I haven’{ received copies for August or September which is probably due to my
delay in notifying you. If these were returned, I would really appreciate your send-

ing them on now.
Thank you very much,

ing of metals.

METAL TREATING & RESEARCH CO.
James Colasanti, 35
65§ Sherman St., Denver 3, Colorado

Commercial Hegt Treaters -— Consulting Metallurgical Engineers
High performance of tools and mechanical products through selection and treat-

Keystone 4973
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(1238} SALES ENGINEER. One of the leading
manufacturers of milling eguipment has a posi-
tion open for sales engineer between the ages of
490 and 50 vears whe has had considerable expe-
rience in the sule of mining and milling equip-
ment and undorstands ifs counsfruetion and oper-
ation, Salary will depend upon ability of appli-
cant to produce.

(1389) ADVERTISENG ASSISTANT, A well es
tablished machinery wanviactoring compuny
with a well organized advertising department hag
nosition open for sdvertiging assistunt who is
well acguainted with mine and mill cguipment
and able to write fluently, Saluwry open.

(1341} MINING ENGINEER. A mining company
with extensive operations in South America has
nosition  open  for assistant soperintendent of
mines. Should be able te handle all phases of
mining operation and have a good speaking
knowledge of the Spanish language, Substantial
wine experience in Lutin-America preferred. Sal-
ury open.

(1842) METALLURGICAL ENGINEER. A South
Ameriean company has position open for a man
with at least five years experience in the opera-
tion of conceoutration plants using both Hotation
and gravity methods, Preference will be given
to single man with pood knowledge of Spanish
language.  Thveeyear contract. Transportation
hoth ways, ‘'Uhree months vacation. Salary open,
{1343} RESEARCH ENGINEER, One of the
large rescarch organizations has position opea
for geophysical frainee. Applicant must have B.8.
degree in either Plysies, Geoplysics, electrical
engineering or Geology, and have a good back-
¢romd in mathematics and physics with high
scademie standing, Position includes training in
technieal phases of instrament coostruction, op-
eration and maintenance, interpretation and
mapping of grophysical data and in ficld opera-
tion procedures.

{1344) PHYSICIST. A position is open with an
eastern research organization for a phyuicist, who
hag st Jeast an M8, degree In Physies or Me-
chanical Engineering with 4 good woerking knowl-
cdge of electronics. His duties will be the design
and  development of electronie and geophysieal
instruments und mechanical equipment related to
oilfleld production, drilling and franspovtation,
Salary open,

(31346) JR, REFINING ENGINEER. One of the
major oil companics operating gasoline plant
produring gascline butane and protane from pas
has pesition open for irainee willing to start =s
# roustabout and progress as experience justifies,
Probakle starting salary between $250 and $275
per maonth,
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Arro SOTVIR0 COTP. oot e
Philadelphia, Ponpa,,
236 BE. Couriland Street

Afnsworth & Soas, Inc., Wm. *..
Denver, Colo., 2151 an;ence St.

Albany Motel oo e
Denver, Colo., 17th & Stout Sts.

Altea  ARBINIM  Keereeiceeeeccreecae 2
Pittsburgh, Penna., Gull Building

Allis-Chalmers Mfg. Co, H.oooeoes comee
Centinental 0il Bldg,
Denver, Celorgdo
Mikwaniee, Wisconsin

American Paulin System .. ees s
Los Angeles, Calif,, 1847 8, Fiower St.

Apache Exgloration Go., Ine. ... ...
Houston, Texas, ’\Ieﬁu Esperson Bldg.

The Appliance Sheppe ..
Goldenn, Colo., 1118 W,

Armeo Drainage & Met’F Pred. fme. ...
Denvet, Cole,, 3033 Blake St
Hardesty Dv.

Barbor-Greent ..o e
Aurors, 11

Biack MHiHs Bonfonlie ...ccoooooooeeeeee .
Mooreroft, Wye.

The Salifernia Company ...
New Orieans, Lg., 1818

Campys Service SEaHOB i wen
Gelden, Colo,, 1102 19 8t.

Capakility Exchanm *.. U
Ueuver, Colo,, 784 Cooper BlﬂE

Card lren Works Cempany, C. S. ¥
Denver, Colo., 2501 West 18th Ave

Cary Motor Company e eciiies wnanee

Gelden, Colorado

€entral Bank and Trust Company *........
Deuver, Celo., 15th & Arapahoe

Cenlury Geophysleal Carp, ..oooovevir ceeeee
Tulsa, Glialiona
New York, New York, 149 Broadway
Houston, Texas, Neils-Esperson Bldg.

Chrlstonsen Riamoend Pdets. €0 eeen oo
8al¢ Lake City, Utah,
1975 8o. 2nd West

Glimax Mofybdenum o, ... 47
New York, N. Y., 500 Fiftk Ave,

Colorado Buijders Sepply Co. ... ...
Denver, Colu., W. Evans and 8. Mariposs
€asper, Wye., Bast Yellowstone Highway

Colerage Central Power Go. ..

Golorada Fuael & lron Corp.
Amgrille, Texag, T11 (Hiver Bldg.
Butte, Mont., 505 Meials Bank Bldg.
Chicago 4, Iil.,

613 Railway DExchange Rldg.
Dallas, Texas
Denver 1, Cole., Continental 041 Bldg.
El Paso, Texas, 805 Bassell Tower Bldg.
Tort Worth 2, Texas, 1302 Fort Worth
Natlongl Bank Bldg.
Lincoln 1, Nebraska, 330 Nerth Bth St.
Los Angelus 1, Calif., 733 Bast 60th 8t.
fulaboma Clty 2, oldle. N
8906 Coleord Blag.
Phoenix, Arizonn, 112-116 West Jackson
Salt Lake City 1, Tta tah,
604 Waller Bani Bldg.
8an Franciseo 3, Calif,,
1245 Hownrd 8t.
Spokans 8, Wasl
510 oM Nauunal Bank Bidg.
Wichita 2, Kansag,
420 8o, Commerce St

Golorade Iron Works Company *...
Denver, Colo,, 1624 Seventeenth St.
Kingston, Bntariu Can.,

Canadian Logo, Wis. Co.
Vancouver, B. €., Can,,
Vancopver Iron Wis., Lid.
Johatmesburg, So. Armn,
Herd, Wrightson & Co.
Steckton op fees, Eng.,
Hezd, Wrightson & Co.
Granviila N. 8 W,
The Clyde Erg, Co., Lid,

Lolavad

Qoléern, Lnloratio

Coors Porcelain Gomtpany #......i wernas
{olden, Colorade

Sralg-Fredetick Chovrolet ...........
Goiden, Colo., 18th & Ford St

Delster Concentrater Co. A.....cccoves e,
Porl Wayre, Ind,, 911 Glasgow Ave.
Now York, N. Y., 104 Pearl St
Nexquehnnmg, Pa., 231 E. Catawises St.
Nibbing, Minnesota, P, 6. Box 717

*Advertised in Year Book of “'Mines” Men,
1943,
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Birmingham, Alabama,
930 2nd Ave, North

Denver Equipmont Company *.....
Denver 17, Cole., 1400 17th Street
New York City 1, N. Y.,

4114 Emplre State Bldg.
Chicage 1, 1123 Bell Bldg.,

307 N. Michigan
Teranto, Gutario, 45 Richmond St., W.
Vancouver, B, C.,

305 Credit Foneier Bidg.
Mexice, D. P,, Ecifcio l’edru de Gante,
Gante 7,
Londoe E. C. 2, England,

Salisbury Heuse
Johannesburg, S. Afries, 8 Village Road
Richmond, Australla, B3¢ Victoria Street

Denver Five Clay Company *......... 7
Denver, Colo,
Salt Lake City, Utak, P. 0. Box 836
El Pase, Texas, 209 Mills Bldg.

Benver Machine Shop .
Denver, Colo., 14€9 il

Denver & Rie Grande Westera R.R. €o. ......
Denver, Colo., 1531 Btout St.

Denver Sewer Plps & Clay Co.
Denver, Colo., W. 45th Ave. & Tox

benver Stesl & Mon Warks Co,
Denver, Celo., W. Colfax Ave. & Tarimer

du Pont de Nemours & Company, E. |
Denver, Cele,, 444 Seventeenth Bt
Wilmington, Delaware
San Prancisce, Calif.. 111 Suiter SL.

Dorr € The
New York 22 N Y., 570 Lexingion Ave
Atlanta, Wz, Otiver Ruilding
Tnmnr.o. 80 Richmond 8i., W.
Chicage, 221 N. LaSalle Street
Drenver, Ceoper Building
Los Angeles, 811 W, 7th St

Buvall-Davidson Lumber Co. .oocveeee ooeeee
Golden, Cole., 1313 Ford St.

Eastmen BI Well Survey .oeeeois oo
penver, Colorade
1360 Speer Blvd.

Eaton Metal Producis Company ... 3
Denver, Colo., 4802 York Sf.

Edisen, Inc., Thomas A, .vcecmicices weieee
West Orznge, New Jersey

Eimeo Corporation, The de.,.vveeiiies e
Chicago, 1L, 333 No. Michigan Ave.
El Paso, Texas, Miils Bldg,

New YO!']( N. Y., 386 W. 42nd St.
Sucrammtn. Calif., 1237 Tth 8t
Salt Lake Clty, Utah

Empire Feandry €o. ...
Drenver, Cole., 130 Lar_lmer

Expleratlan Servies Co. ... .
Barilesviile, Okla., Box 128y

First Natlenal Bank .......ocmvcinee senin
Qolden, Colo.

Floremce Mchy. & Supply Co. ...... ...
Denver, Colo., Equitable Bldg.

Fluor Corpstation, Lfd, ... ... ...
Les Angeles, Caiif., 403 1. 8ih Street

Foss Drig Company wevoicreeies
Golden, Colo,

Foss, Eme., M. Lo o
Denver, Colo,, 1861 Arapahoe

Frohes Gomp:

Salt Lake Clty, Utah,
166 West 4ih 8ireet Soath

Frontier Hefning Gompany ... ...
Denver, Colorado, Boston B]dg
Cheyenne, Wyommg

Frost Geephiysieal Gorp, ool ...
Tnlsa, Gkla.

Box 58, 4410 Se. Teoria

Gardner-Denver Gompany H.......... ...
(uinecy, I1llinois
Denver, Colorade
Butte, Mont., 215 B, Park St
El Pase, Texas, 391 San Franciseo St.
Salt Lake City, Utak,

130 West 2nd South

Los Angeles, Calif., 845 E. 61st St.
Ban Francisco, Calif.,, 811 Felsom St
Seattle, Wash., 514 First Sonth

Gates Ruhher Gompany *..... . ...
Birmingham, Ala.,

801-2 Liberty Natienal Life Bldg,
Chicage, Tk, 549 West Washingien
Dailas, Texas, 2213 Griffin
i}e‘nver, Calo, 999 South Brozdway
Hobalten, N, J., Terminal Building
Les Angeles, Ca]it

2240 East Washingicn Blvd,
Portland, Ore,, 333 N. W, Fifth Avenne
San F‘mneiscu, Callf,, 1050 Bryant 8.

General Eleotric Company .
Schenectady, New VYorit
General Geophysical Ce.

flouston, Texas
Gealograph ©o,, Ino. ...
O¥laboxta City, OKla., “B.70) Box 1287

Goaphots SErvioes ceeroeecienecccrins creae
Denver, Colorado,
305 Ernest & Cranmes Bl

Glbraltar Equigment & M, €o, *... ...
Alten, 111, P, 9. Box 304

Gelden MoIOTS .ovvvrerrnevrrrrrm s ars
Golden, Colorado,
1018 Washington Ave.

Golden Savings & Lean Assic, ... ...
Golden, Colorade, 208-13th St

Golden Thoatrd eeeeeciccieceeecceee s
{iolden, Celorado

G, 6. GrgshY Fo
Diesloge, Misseurl

Grisham Printing Company ...,
Denver, Colo,, 926 Eighteen

Mrs. A, Jo BUHE orrvirrereceecneeee e e
Golden, Colo.,, P.0. Box 374

Hasseo, ING. e ecenesneicnee e
Danver, Colorado, 1745 Waszee St.

Heiland  Rescarch Gorgoration ... ...
Denver, Colo., 130 East 5th Ave.

Hendrie & RBolthoff Co. ... S
Denver, Colorads, 14658%- lﬂh St.

Hercoles Powder Company *..c...... ...
Denvet, Cole,, 650-1Tih 8t
Wilmingtoen, De]ﬂware 737 King Street

Meron Engineering €o, ... a3
Denver, Coio., 2000 Se. Acoma

Hilger & Watts Ltd. ..
Watts Division, 48,
Londor, 5.E.8. England
Helland Heuse, The oo s
Golden, Colorado
Humphreys |nvestment Go, ...,
Denver, Colo., 1st Nat'l Bink Bldg.

Husky O & Refning B0, ,eriviiiins weecee
Caigary, Alborta, 531 “Bighth Ave. West

tndegenident Exploration Co. ... ..
Housten, Texag, Esperson Bldg.

Independent Pueumatle Tool Co. ... ...
Denver, Colerado, 1040 Speer Bivd.

Ingersedl=Rand  Aeeoomeeeeeee e e
Birmingham, Ala., 1700 Third Ave.
Butte, Mont., 845 8, Maontans St
Chicage, Ik, 400 W. Madison §t.
Denver, Colo., 1637 Blake Bt.

Bl Paso, Texas, 1015 Texas St.
Kansas City, Mo., 1006 Grand Ave,
Los Angeles, Calif., 1460 E. 4th St.
Manila, P. 1., Earnshaws Docks &

Honeduin Tron Werls
New York, N. Y., 11 Broadway
Plttsburgh, Pa.,

708 Chamber of Commerce Bldg.
8ait Lake City, 1ish,

144 S. W. Temple St.
Sar Francisso, Calif., 350 Brannan Bi.
Seattle, Wash., 526 First Ave, So.
Tulsa, Gkla., 319 B, 5tk 8t

intormosntain Exploration &
Engineetinig €.

VERTISERS LISTINGS

McFarlane-Eggers Mahy, Co, .o e
Penver, Colo., 2763 Blake 8L,
McKoehen Clothing Co.
Golden, Colo., 1222 Washingmn Ave

Merrick Scale Mfa. Oa Fvvinicens e
Passale, New Jersey

Metal Treatlug & Rosearch Ca....... 45
Denver 3, Cole., 853 Sherman Su

Matropotltan Barher Shop cvveeeen e
Goiden, Colorado

Midwest Stoef & fren Works Co. ... ...
Denyer, Celo,, 25 Earimer St

Mine & Swelter Sepply Cempany ... 6
Denver, Celorado
1 Paso, Texeg
New York, N. Y., 1775 Broadway
Sait Lake City, Utah
Montireal, Canada,
Caradian Vickers, Ltd.
Hantiggo, Chile, W. R. Judsen
Lima, Peru, W. R. Judson
Manila, P, L, Edward J. Nell Co.

Mines Manazine *...
Denvez, Coio., 734 Conner Bulld]ng

Marse Bros, Machinery Company A. 9
Benver, Uelo., 2200 Broadway,
T. 0. Box 1708

Mosebach Elect, & SUPBIY .oeerecvin sreeee
Pittsburgh, Penna,
1118 Arlington Ave.

Mousntaln Sfates T. & T. €a. ... s
Denver, Celo., 331 14th St

National Fuse & Powder Company * 3
Denver, Colo.

Nationzab Titanivm Go. .o s

Kuctear Development LaB, .ocicrns ool
Kansas City, 3e., Box 7601

Osgoad Company ...ooceeeeeeeeenn
Marion, Ohie

Paramonnt CIRARLTS .uroorceosrisecssarces weese
Gollen, Colo., 809 12ih Bt

Parher & Compnmy, Charles 0. ... 3

Denver, Colo,, 2114 Curtis Street

Price Company, H. G. k.
Rartlesville, Oula.
Los Angeles, Calif.
San Franciseo, Calil.

Profossional Cards ...l 4,8

Pubils Service Company of Colo. #.... .
Denver, Cole., Gas & Klectric Bidg.

Reest Roller BH €0, e e
Housten 1, Texas

Rachling’s Sons Campany, John A. ¥
Treaton, New Jersey
Denver 16, Colo, 4801 Jacksen Bt

Seisntie Explorations, int. ..

5 ph Servies Corporation .

Casper, Wyoming, 214 Coitman B]dg
Ives, Richard
penver, Celo., .
Jeffrey Manafacturing Bnmnany .. .
{otumbus, Ohie, 940-G% No Faurth &t
penver, Cola., E, & C. Bulldi
foy Manufacturing Co. doooeeeeeiivens e
Henry W. Oliver Blde., Pittsburgh, Pa.
Kelfegy’s Hardware, fmc, ...
Golden, Colo., 1217 Wnshmgton Ave
Kendrich-Bollamy Cempany *........ ...
Deavet 2, Cojo,, 1641 California Si.
Kistler Statiotery Company ...
Deaver, Colo.

Kralls, Dan oo
Abilene, Texas
Box 1992, 230 White Bidg.

Lane-Wells C& oo veeeeeceee e,
Los Angeles 11, Callf.
5610 Bo. Boto Si.

ieschen & Souws Rope Go., A.
St. Leuls, Mo., 5909 Kennerly “Ave.

Link-Belt Campany *oooeereveeieee .
Chicago, L1, 300 W. Pershing Xd.
Ailanta, Ga., 1116 Murphy Ave,, 8.W.
Indianapelis, Ind., 220 8, Belmont Ave.
Sen Franciseo, Calif., 400 Paul Ave,
Philadelphia, Pa.,

2045 W. Huntington Park Ave.
Denver, Celo., 1626 Wazee St
Toronte, Can., Eastern Ave. & Leslie St.

Lefkin Ruls Co. .
Saginaw, Michigan

Mace Company, The Y e e
Denaver, Colo., 2763 Blake St.

WMackine Gontrols & Spesiafty Co, .. ...
Abilene, Texas
Box 1867

Mannizg, Fred M., Ine. ..
Denver, Colo., Continent:

Martin Decker Garporation
Long Beach, Calif.

MoElroy Ranch Company .............
ft. Worth, Texgs, G6G6 Neil P.

Anderson Bide,

Tulsa, Oklahoma

Sinetakr, Harry {Hard Bork) *...... ...
Denver, Colo., 2224 Welton St.

Spang & COMPRANY wooroeorere e eeceies e
Builer, ¥exmeylvania

Stearns-Roger Mfo. Company *...._. ...
Denver, Colo., 1728 California 8t,

Stephan cerpsratlen, j | J——
Sacramenta, Calif.,

REt. 8, Box 1782, Freepm‘t Rlvd.

Steghens-Adamsen Mfg. Ge. .
Aurera, 1llinecis
T.os Angeles, Calif.
Belleville, Oniarlo, Canada

Stonehosse Sions, THE. Koo e
Denver, Colo., 842 Larimer Bt.

Strawn’s Bosh Store -
Golden, Colo., 1206 “Washington Ave.

Thomas-Hickersen Motor Ca. ...
Denver, Celo., 1000 B, i8th .

Topshia QH Company ..oooecesiinae e -
Denver, Colorado, Symes Bldg.

Gitsa Viofet Predusis Ce., But. ... ...
So. Pasadena, Calif,

145 Tasadens Avenus

Uajon Supply Co.

Danver, Colo., 19‘70 Mnrket Sl.

Unitod Geophysical Company, Inc. . ...
Tutsz 8, Glla., 822 Thompson Bldg.
Pasadena 1, Calif., 595 E. Coforado St.

Yolean iren Werks Go. ...
Denver, Cole., 1423 Sto:

Wayne Laboratories, The ... ...
‘Wayneshere, Pa.

Wesiern Mackinesy G *.ooocninncins e
San Francisco 7, Calif.,, T60 Folsom 8t.

Western 0il Tool & Mfo. Go, ...
Casper, Wyo., Box 260

Witfley & Sosns, A, R K. Back cover
Denver, {oio., Denham Bldz.

New York Cily, 1775 Broandway

Yuba Manufaciezring Company ... 45

Snn Franciseo, Calif., 351 Catifornia St
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No business can stay healthy 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.”

CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDERUM APPLICATIONS

Climax Molybdenum Company

500 Fifth Avenue - New York City

@ cq

|
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Buy FOR COST-SAVING PERFORMANCE

A. R, WILFLEY & SONS, INC

Denver, Colo., U,5.A,
New York Office:
1775 Broandway, New York City

A leading Rocky Mountain refinery
uses these two Wilfley plastic lined
acid pumps for cupric chloride ser-
vice in their gasoline sweetening
process. Performance is continuous;
efficiency is high. Wetted pump parts
feature exira long life.

- orrosives, hot liquids, acids and mild abrasives...
Lo - all are handled on a continuous, trouble-free sched-
ule by WILFLEY Aczd Pumps Actual production records of chemical plants all
over the world prove the high efficiency, dependability, and substantial savings

in operating costs of these famous pumps,
Available in 10- to 2,000-G.P. M, capacities; 15- to 150-ft. heads and higher.

Individual engineering on every application. Wrife or wire for defails,




