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The accessability of the air valve and pulp level conlrol hand wheel 
IS well illustrated in the above cul; note arrows in hotlow shaft indi
cating method of introducing air into center ot impeller at point where 
pulp is drawn into direct contact wilh air. 

The control of pulp 1̂ ^ , 
the Morse-"Weinig" p, air requirements makes 
among flotation miU Machine Ihe favorite 

Every particle of puk ,, 
must come into conlaa ' '̂"^^^^ '^^ machine 

'"ith air and reagents. 
The media is guided A\ 

the impeUer, where oi, '"'^ '"'"'"^ °^ 
wilh the pulp, cousin pressure) mixes 
whose surface acts Qs \ " ^ " ° ™ ° ^ ' y ^'""ll bubbles 
veys them to the top ^^^^^ '° ''"'"^^ 
slowly revolving poddi, '^^^ ° " 

WRITE P O 5 LITERATURE 

Heod, Wrightson 6 Co , Ltd 
Stockton-on-Tees, Englond 

1775 SroQdwoi' 
New Vofk City 

E S T A B L I S H E D 1898 

MORSE BROS. MACHINERYCn 
r i • I I g l - r - r ^ ^ — W - n ' I I I I I I I n r - a ^ M • m 

Perret & Brouen 
Coixo Postol 357-1 
Soo Poulo, Brazil, S. A . 

Bucchi C & Cio Ltdo. 
Cosillo 1603 

Sontiogo, Chile, S. A , 

Ferret 
Coixo p^.^'ouen 

Rio De Joneiro, BrQ,'°l 288 
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YOU CAN GET UNIFORM GR 

AT UNIFORM CAPACITY 
D/AP/fMGM SmfT WE/CHT3 With MASSCO 

Automatic Density 
Controller 

c 
AIH LIHES 

PLUG fOR 
VALVE 
MOTon 

factors - - co i«pfet4 . " f ^ ^ " ^ " ' e 
* eliminates periodic hand 

for either high r e c o y f ' ' ^ ' 

trates or maximum tT ' ^ ' " ^ 
« M J kŝ rki., - J . , ™ . "̂ "nnage. Proven successful 

O n e s j z e 
handles any 
classifier Wlin nousmg removed 

Other MINE and SIVlEi T P O D ,1 * 
MARCY Hdls, Wilfley Tables, Amaiganî T I T O a u C l S 

Machines, Belt Fesders, Bit GrrndBK ''®' •"•"'taW^ P'^^r 
LABORATORY EQUIPMENT fi SHPPUEl ' ""'"''Er Pinch Valves; 

COMPLETE MILLING ." '"^ SUPPLIES, 
PLANTS, 

The MINE and SMELTER SUI^PLY Co, 
Main Office, DENVER, COLO., U. S. 
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Your letters are ivelcomed for publication in this column every 
issue. Send along your bouquets, your suggestions, your neius, 
your problems, your criticisms. You like to read them and so do 
others. These are a good start, lefs hear from others.—ED. 

FAVORABLE COMMENTS 

From W . M . H A R T 
Copy of May just came. It's a beauty! You've stepped up 

the tempo, and I'll be amazed if everyone doesn't go for the nev? 
format 100%! The copy Is certainly interesting to me, and 
shouid appeal to all . , . 
Manufacturers Building, York, Pennsylvania. 

A RECORD FOR OUR READERS 

From F, B. G A R R A H A N 
On April 15th the Carlton Tunnel was advanced 74 feet in 

24- hours which is undoubtedly also a world's record . . . As of 
April 21st the tunnel has been advanced 13,600 feet in approxi
mately nine months . . . The enclosed photograph shows a Model 
21 Eimco-Finlay Loader operating in this tunnel, with which 8 foot 
i-ounds (lO'xll' section) are mucked out in 50 to 60 minutes. 

We would appreciate your giving this remarkable achieve
ment adequate mention in your editorial columns . . , 
EIMCO Corporation, Salt Lake City, Utah. 

VALUE NEW EQUIPMENT AND CATALOG NEWS 

From DORR C O M P A N Y 
We are enclosing, for your review, copies of the following 

two recent bulletins of ours, in case you care to mention them in 
that section of your publication which relates to new equipment 
and manufacturers . . . 
570 Lexington Ave,, Neiu York. 

MANY ARTICLES OF INTEREST 

From C L A R K GROVE 
I wish to compliment you on the fine job you are doing with 

Mines Magazine. Even though my work confines me largely to 
the Eastern Seaboard, I find many articles of real interest, and 
through the magazine I have been able to keep posted on the ac
tivities of many old friends and acquaintances. 

Mining & Industrial Equipmetit, 330 West 42nd Street, Neav York. 

0. K. MINERS 
From F. F. (BUD) SEEBURGER IV 

I know I should have belonged ail these years, five of them. 
Did for a year in San Francisco. The answer, of course, is "No 
excuse, sirs!" 

Saw Major F. M . S. Johnson in Boston last month. He is 
still, as he always has been, one of the best Miners Mines ever 
had. He's a very busy man, with his duties as 1st Corps area 

(Continued on page 290) 

Strategic Mineral Supplies 

t ^ t ^ 

By G. A, ROUSH, 
Editor, Tii6 Mineral Industry 

473 Pages, 6x9, $5.00 

Thi'i book Drcsents a general survey 
of tlie more jniportaiit stratcgiK mineral 
toiumoillties—lliose of wbicii Uic domes
tic output is inadequate to meet the de-
inauil, foreing extensive dependence on 
iiiiliorts from foreign som-ccs. Strateeie 
minerals are most talked otinut in eon-
nee tion witli ttie possible cmerEcney sup
ply in tlie event of a futiiie war, and tliis 
has tended tn foster an impression tliat 
it is only in connection with possible 
military uses that tlie commodities in 
(luestion. are of paramount importance. 

An uniterstaniling of tbe conimereial 
status of these proiiucls is oF importance 
from ihe purely industrial Tieivpnint, 
entirely asiiio fmni their value in a 
possible military prograin. 

For sale by THE MINES MAGAZINE, Denver, Colo. 

Typical repairs and patches mode 
with Fleics HD Rip Plotes. 

THOUSANDS of men in industrial plants, mines 
and mills all over the country are doing jus! 

what this man is doing. They are cutting costs by re
pairing conveyor belts with Flexco HD Rip Plates. 

WRITE TODAY FOH BULLETIN F-lOO that shows how 
easy it is to repair rips, to strengthen soft spots and 
to put in patches by using Flexco HD rip plates. The 
bulletin also shows how lo make tight butt joints in 
both conveyor and elevator belts with 
Flexco HD Belt Fasteners. These fast
eners are made in five sizes. Furnished 
in special analysis steel Ior general use 
and in various alloys to meet special 
conditions. 

FLEXIBLE STEEL LACING CO. 
4628 Lexington Si., Chicago, HI. Flexco HD 

Bell Fastener 

- S J C Z B BELT FASTENERS 
Sold liy supply houses everywhere 

for PROFITABLE Dredging 
GOLD P L A T I N U M TIN 
Over 30 years experience designing and 
building placer dredges and meeting vary
ing hard conditions found in all four 
quarters of the world is at your service. 

D e p e n d a b l e o p e r a t i o n — L o n g L i f e 
F e w e r s h u t d o w n s — E f f i c i e n t r e c o v e r y 

H i g h sa lvage v a l u e 

VUBH mnnuFncTURinc iq. 
351 Cal i fornia St., San Francisco, Cal i fornia 
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M O R S E - W E f N f G 

F L O T A T I O N 

M A C H I N E 

The accessability of the air valve and pulp level control hand wheel 
is well illustrated in the above cul; note arrows in hollow shalt indi
cating method of introducing air into center of impeller al point where 
pulp is drawn into direct contact with air. 

Heod, Wrightson & Co , Ltd 
Stockton-on-Tees, Englond 

1775 Broodwoy 
New York City 

W I T H I N D I V I D U A L 

CELL C O N T R O L J 
The control of pulp level and air requhements makes 
the Morse-"Weinig" Flotation Machine the favorite 
among flotation mill operators. 

Every particle of pulp that passes into the machine 
must come into contact with aii and reagents. 

The media is guided directly into the mixing area of 
the impeller, where air (at controlled pressure] mixes 
with Ihe pulp, causing uniformally small bubbles 
whose surface acts as a buoy to the values and con
veys them to the top where they ore drawn off by 
slowly revolving paddles. 

WRITE FOR LITEHATURE 

Head, Wriglitson 6 Co., tS.A.) Ltd. 
Jotionnesburg, South Africa 

E S T A B L I S H E D 1898 

MORSE BROS.HACHINERY CO. 
P . O . B O X 1 7 0 8 D E N V E R , C O L O R A D O , U . S A . C A B L E M O R S E " 

Perret O BroLien 
Coixa Postol 3574 
Soo Poulo, Brazil, S. A . 

Bucchi C Cr Cio Ltdo. 
Cosillo 4603 

Santiago, Chile, S. A , 

Perret Cr Brauen 
Coixa Postal 288 

Rio De Joneiro, Brozil, 5. A 

YOU CAN GET UNIFORM GRIND 

AT UNIFORM CAPACITY 
D/ApmACMsmn w£icnr3 

STARTING 

SWITCH 

with MASSCO 
Automatic Density 

Controller 

One sizi 
handles 
classifier 

Controller Mechanism 
with housing removed 

i This device automatically maintains uniformity 

^ o f classifier overflow regardless of variable 

factors-'completely eliminates periodic hand 

weighing of pulp samples and manual regulation 

of water. Controls overflow within narrow limits 

for either h i ^ recoveries and high grade concen

trates or maximum tannage. Proven successful 

and hi^ly advantageous in both large and small 

plants. Send for Bulletin. 

Other MINE and SMELTER Products 
MARCY Mills, Wilfley Tables, Amalgamstors, G. B. Partable Placer 

Maciiines, Belt FsEders, Bit Grinders, Rubber Pinch Valves; 
LABORATORY EQUIPMENT & SUPPLIES, MINE ANB MILL SUPPLIES, 

COMPLETE MILLING PLANTS. 

The MINE and SMELTER SUPPLY Co 
Main Office, DENVER/COLO., U. S. A. 
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Your letters are ivelcomed for publication in this column every 
issue. Send along your bouquets, your suggestions, your news, 
your problems, your criticisms. You like to read them and so do 
others. These are a good start, let's hear from others.—ED. 

FAVORABLE COMMENTS 

From W . M . H A R T 
Copy of May just came. It's a beauty I You've stepped up 

the tempo, and I'll be amazed i£ everyone doesn't go for the new 
format 100%! The copy is certainly interesting to me, and 
should appeal to all . . . 
Manufacturers Building, York, Pennsylvania. 

A RECORD FOR OURREAOERS 

From F. B. G A R R A H A N 
On April 15th the Carlton Tunnel was advanced 74 feet in 

24 hours which is undoubtedly also a world's record . . . As of 
April 21st the tunnel has been advanced 13,600 feet in approxi
mately nine months . . . The enclosed photograph shows a Model 
21 Eimco-Finlay Loader operating in this tunnel, with which 8 foot 
rounds (lO'xll' section) are mucked out in SO to 60 minutes.̂  

We would appreciate your giving this remarkable achieve
ment adequate mention in your editorial columns . . . 
EIMCO Corporation, Salt Lake City, Utah. 

VALUE NEW EQUIPMENT AND CATALOG NEWS 

From DORR C O M P A N Y 
We are enclosing, for your review, copies of the following 

two recent bulletins of ours, in case you care to mention them in 
that section of your publication which relates to new equipment 
and manufacturers . . , 
570 Lexington Ave., New York. 

MANY ARTICLES OF INTEREST 

From C L A R K GROVR 
I wish to compliment you on the fine job you are doing with 

Mines Magazine, Even though my work confines me largely to 
the Eastern Seaboard, I find many articles of real interest, and 
through the magazine I have been able to keep posted on the ac
tivities of many old friends and acquaintances. 

Mining Industrial Equipment, 330 West 42nd Street, Neiv York. 

0. K. MINERS 

From F. F. (Bun) SEEBURGER IV 
I know I should have belonged all these years, five of them. 

Did for a year in San Francisco. The answer, of course, is "No 
excuse, sirs!" 

Saw Major F. M . S. Johnson in Boston last month. He is 
still, as he always has been, one of the best Miners Mines ever 
had. He's a very busy man, with his duties as 1st Corps area 

(Continued on page 290) 

Strategic Mineral Supplies 

L I E S 

By G. A. ROUSH, 
Editor, The Miiittral Industry 

473 Pages, 6x9, $5.00 

Tiiis Ijook presents a geuoral survey 
of tbe fflore important strategie mineral 
commodities—tiiose of whlcli tlio domes
tic OHtpiit is iaadcfiiinte to meet the (te-
maiirt, forcing extensive dependence on 
Imports from foi'eieti sources. Strategic 
minerals are most talked about in con
nection witli tlie possible eTiioî cncy sup
ply in tbe event of a futuw ifiir, and tbis 
bas tended to foster an Impression that 
it is only in eonnection Willi possible 
military uses tbat tbe commodities in 
Question arc of paramoiiTit inipoitanee. 

An understaudiiig of tbe commercial 
status of tliesc prodncls is of importance 
fiom tlie purely industrial yiewpoint, 
entirely aside from tbeir value in a 
possible military program. 

For sale by THE MINES MAGAZINE. Denver, Colo. 

Typical repairs and patches made 
with Fleied HD Rip Plates. 

THOUSANDS o£ men in industrial plants, mines 
and mills all over the country are doing just 

what this man is doing. They are cutting costs by re
pairing conveyor belts wilh Flexco HD Rip Plates. 

WRITE TODAY FOR BULLETIN F-lOO thai shows how 
easy it is to repair rips, lo strengthen solt spots and 
to pul in patches by using Flexco HD rip plates. The 
bullelin also shows how to make tight butt joints in 
both conveyor and elevator belts with 
Flexco HD Belt Fasteners. These fast
eners are made in five sizes. Furnished 
in special analysis sleel for general use 
and in various alloys lo meet special 
conditions. 

FLEXIBLE STEEL LACING CO. 

4628 Lexington St., Chicago, HI. 

F L E X C O 

Flexco HD 
Belt Fastener 

- m l Z : » B E L T F A S T E N E R S 
Sold by supply houses everywhere 

for PROFITABLE Dredging 
GOLD P L A T I N U M TIN 
Over 30 years experience designing and 
building placer dredges and meeting vary
ing hard conditions found in all four 
quarters of the world is at your service. 

D e p e n d a b l e o p e r a t i o n — L o n g L i f e 
F e w e r s h u t d o w n s — E f f i c i e n t r e c o v e r y 

H i g h sa lvage v a l u e 

VUBR mnnurniTURmii to. 
351 Callforti ia St., San Francisco, Cal i fornia 
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Mining Engineers Handbook 
S e c o n d E d i t i o n 

R O B E R T P E E L E , Editor-in-Chief 
Formerly Professor of Mining in the School of Mines, 

Columbia University 
With a Staff of Specialists 

A book prepared for engineers concerned vpith the development and manage
ment of mines, and also for those whose interest is in the construction details 
involved in the installation of plant. Covers mining and metallurgy, and allied 
subjects, necessary to the mining engineer, and such data on machinery, power 
plant, electric transmission, and structural design as he may need in the field. 

T o meet a large demand, a two-volume edition is now published, for greater 
facility in the use of the book in the field. 

2523 pages; 4"/2 by 7; one volume $10.00; 2 volumes, real leather, $12.00 

Price postpaid 

For sale by 

T H E M I N E S M A G A Z I N E 
734 C o o p e r B l d g . D e n v e r , G o l o r a d o 

P L D S 
VALUES IN PULVERIZERS... 
•••for"KEYMENof MINING" 

D a i l y , month after month, the A s -

sayer's determinations "hit it on the nose." T H E Y H A V E TO I They are 

the basis of settlement for the mine's whole production. They govern 

development work. They control mill ing procedure. Yes, the Assayer 

is a K E Y M A N O F MINING. 

Bulletin 202 is packed 

with information; ask 

for your copy today. 

Equip your Assay Of

fice with D F C Pulverizers—^for 

they too "hit it on the nose" 

for efficiency, accuracy, speed, 

and long, trouble-free life. 

Only the D F C Pulver

izer offers you the marked 

advantages of "Direct Gyro-

Shaft Drive" and 7 other 

PLUS V A L U E S of importance. 

DENVER FIRE CLAY 
EL P A S O . T E X A S f D I ? ^ / S A L T L A K E 
NEW Y O R K , N.Y, • " • • • ^ i 

DENVER.COLO., U.S.A. 
S A L T L A K E 
C I T Y , U T A H 

PERSONAL NOTES 
George Adams, *36, engineer for the 

Riverside Cement Company, resides at 
5668 Grand Avenue, Riverside, Calif. 

Warreti Adams, '25, is now residing 
In Washington, D. C , in the Lindberg 
Apartments, 200 Massachusetts Ave., N, 
W . 

Frank D. Aller, '92, and Mrs. Aller 
have returned to their home in Golden to 
reside where their new address is 1218-
16th Street. 

A. A. Bake<well, Jr., '38, is associated 
with the Standard Cyaniding Company 
at Lovelock, Nevada. 

Bradford E. Bailey, '37, who is in the 
Process Laboratory of the Standard Oil 
Development Company, moved his resi
dence recently to +3 Bellwood Place, 
Elizabeth, N. J . 

B. M. Bench, '30, is being addressed 
temporarily in care of U . G. Bench, 6935 
Crandon Avenue, Chicago, Ills. 

Gary Block, '08, mining engineer of 
Prescott, Arizona, has gone to Venezuela 
to take charge of a gold mine at Gausi-
patti for the Goldfield Consolidated Com
pany. 

James A. BowUr, '39, is metallurgical 
accountant for Phelps Dodge Corpora
tion with address Box 1033, Morenci, 
Arizona. 

M. E. Bunger, '09, senior engineer with 
the U . S. Bureau of Reclamation, is at 
present in Phoenix, Arizona, receiving 
mail thru General Delivery, 

John J. Christmann, Jr., '36, resigned 
his position as petroleum engineer with 
the state of Michigan and is establishing 
himself as a consulting geologist and 
petroleum engineer in Lubbock, Texas. 
His temporary address there is 2+16-16th 
Street. 

Harry- E. Coppin, '37, who has been 
leasing in Victor, Colorado, is at present 
in Denver, 1727 West 34-th Avenue, 

Allen S. Crowley, '39, sales engineer 
for Gardner-Denver Company, has been 
transferred to Atlanta, Georgia, where he 
is addressed in care of the company, 332 
Whitehall St., S. W . 

C. f f . Desgrey, '26, has been transferred 
by the U. S. Gypsum Company to their 
Jacksonville plant as Works Manager. 
His new address is Box 3197, Jacksonville, 
Florida. 

Van W. Donohoo, Jr., '39, is now being 
addressed in care of Phillips Petroleum 
Company, Box 801, Station A, New 
Orleans, La. 

C. T. Draney, '32, engineer for Bechtel-
McCone-Parsons Corp., Consulting and 
Contracting Engineers, is back in Los 
Angeles from a trip to the Northwest, 
where he is being addressed at 601 West 
Sth Street, 

Melvin Evans, '37, has been transferred 
to the Research department of Phillips 
Petroleum Company and is residing at 
1017 Keeler Street, Bartlesville, Okla. 

Kirk Forcade, '36, geologist for Phillips 
Petroleum Company, is receiving mail at 
present thru Box 315, Auburn, Nebraska. 

V. G. Gabriel, D.Sc, '33, consulting 
geologist and geophysicist has as his 
permanent address 290 So. Michigan Ave., 
Pasadena, Calif. 

H. A. Goddard, '25, superintendent. 
Industrial Sales, Pittsburgh Division, Gulf 
Oil Corporation, has a change of resi
dence to 125 E . Marlin Drive, Pittsburgh, 
16, Pa. 

Edward T. Hager, '12, mining engineer 
for The Carborundum Company resides 
at 627 Fourth Street, Niagara Falls, N, Y . 

John E. Hatch, '36, is in the metal-
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PERSONAL NOTES 
lurgical department of the Youngstown 
Sheet & Tube Company and receives mail 
R, D . 4-, Mathews Road, Youngstown, 
Ohio. 

F, E. Heatley, '15, consulting geologist 
and geophysicist, is addressed at the Elks 
Club, San Antonio, Texas. 

IV. I, Ingham, M.Sc, '34, has moved 
his headquarters as consulting geologist 
from Greenville, Kentucky to Tulsa, 
Oklahoma. His address there is 1501 So. 
Jamestown Avenue. 

Robert B. Kennedy, '38, process engi
neer for the Magnolia Petroleum Com
pany, has a new address, 1980 Wall 
Street, Beaumont, Texas. 

A. S. MacArthur, '27, recently accepted 
position with the Continental Mining 
Corporation with headquarters in Den
ver, He is being addressed at 1565 
Lafayette Street, Apt. 10. 

Harley J. McDonald, '39, in the metal
lurgical department of the Carnegie-Illi
nois Steel Corporation, resides at 1208 
Milton Avenue, Regent Square, Pitts
burgh, Pa. 

Harry J. McMichael, '39, recently ac
cepted position as junior metallurgical 
engineer with the Chile Exploration Com
pany at Chuquicamata, Chile, S. A , 

C. R. Madebach, '39, is employed as 
assistant metallurgist in the research 
laboratory of the Phosphate Recovery 
Corporation, Mulberry, Florida. His ad
dress there is Box 463. 

R. E. Metzger, '34, has been transferred 
by The New Jersey Zinc Company to 
the Personnel department of their manu
facturing plant at Palmerton, Penna. He 
is being addressed at Horse Head Inn, 
Palmerton. 

James S. Miller, '37, is engineer for the 
Black Hawk Consolidated Mining Com
pany at Mogollon, New Mexico, 

H. L. Minister, '16, representative for 
the Rocky Mountain region for McGraw-
Hill publications, recently moved into a 
new home, 1188 Hudson Street, Denver. 

Donald M. Morrison, '35, is assistant to 
the assistant superintendent of Blast 
Furnace department, Carnegie-Illinois 
Steel Corporation and resides at 1741 E . 
73rd Place, Chicago, Ills. 

Maurice Naftaly, '38, writes that since 
his return to the Philippines in January 
1939 he has been mill shift foreman for 
the San Mauricio Mining Company at 
Jose Panganiban, Camarines Norte. 

E. R. Pedersen, '39, is in British East 
Africa as mining engineer for the New 
Saza Mine at Chunya, Tanganyika. 

Edmund F. Peterson, Jr., '37, has com
pleted his contract with Braden Copper 
Company and sailed the early part of 
this month for the States. Mail sent to 
his home, 721 South 11th Street, Muskogee, 
Okla., will reach him. 

G. R. Plumb, '29, is engaged in mining 
in British Columbia where he receives 
mail in care of Waiter W . Johnson Co., 
Atlin, B. C , Canada. 

Charles E. Prior, '13, who recently re
turned to North America from Australia 
has a new address, 4725 Connaught Drive, 
Vancouver, B. C , Canada. 

Karl fV. (Porky) Reynolds, '20, has re
covered from the automobile accident of 
last September in which he lost his left 
arm just above the elbow. He has re
turned to his office at 1038 Kennedy 
Building, Tulsa, Okla. 

Oscar Reynolds, Ex-'04, Consulting 
Engineer, is being addressed at present at 
Box 1565, Bakersfield, Calif. 

M. J. Rosenthal, '34-, is now in Casper 
as Chief Engineer for the Liquid Gas, Inc. 

(Continued on page 328) 
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DENVER 
B A L L MILLS 

A N D CLASSIFIERS 
* * -ii-

Denver Ball Mills are made with 
rolled steel shell and give the highest 
capacity because the diameters are meas
ured inside the liners. Unique construc
tion makes it possible to double the ca
pacity by bolting two sheils together 
and strong design permits use of the 
same trunnion bearings. This mill is 
often used with a Denver Spiral Screen 
(if it is so desired) which gives a 
sized product. Denver Mills are made 
in 30", 3', 4' and 5' diameters and in 
ball, rod, or tube mill lengths. 

There is a standard Denver Rake 
Classifier designed to meet your partic
ular conditions. For normal duty work 
there is a Type " C " Rake Classifier and 
Ior heavy duty operation for handling 
high circulating loads or heavy ores 
there is a Type "D" Rake Classifier. 
Write ior Bulletin No. E5-lt4 on Bail 
Mills and Classiliers. 

D E N V E R E Q U I P M E N T C O M P A N Y 
1 4 0 0 - 1 4 1 8 S E V E N T E E N T H S T R E E T , D E N V E R , C O L O R A D O 

NEW YORK CITY, NtW YORK: 50 Churth Street 
SAIT lAKE CITY, UTAH: 72S Mclntyre Building 
MiXCCO, D.F.: Bskar Btdg., IA de Septlembre S8 

TORONTO, ONTARIO: 45 Rithmond Sireet Weit 
LONDON, ENGLAND: 340 Salisbury Houie, I.C.3 
JOHANNESBURG, SO. AFRtCA: 1S Bon Acierd Hii>. 

Phone TAbor 7927 

THE RUTH C O M P A N Y 
MANUFACTURERS OF 

CRUSHERS ROD MILLS 
FLOTATION MACHINES 

DIESEL MINE LOCOMOTIVES 
Continental Oil Building Denver 

Manufacturers of 

" N a t i o n a l " B r a n d s S a f e t y F u s e f o r use i n a l l B l a s t i n g O p e r a t i o n s 

Sylvanite 
White Monarch 

Brands 
Black Monarch White Aztec 
Bear Black Aztec 

Double Tape 
Triple Tape 

T h e National Fuse & Powder Co . 
Denver, Colorado Established 1900 

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

• T E L E P H O N E 

TA.bo l ' D e n v e r , C o l o r a d o . 
I ENGRAVERS - lUUSTRATORS -DESIGNERS. 

22oo A R A P A H O E 
S T R . E E T • 

' IfeuV .story in Picture leax^es nottiirtg ur^otd. 

P R I Z E O F F E R 

Check the errors found in Mines Magazine as you read it. The reader re
porting the most errors receives FREE one year's subscription to the magazine. 
The winner will be announced in the magazine the second month after publica
tion. Send list of errors to Mines Magazine, 734 Cooper Building, Denver, 
Colorado. 
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The Latest Conveying Methods and Improve
ments Shown in This New Book 

MANY PRACTICAL USABLE IDEAS 

on H o w T O C o n v e y a t L o w C o s t 

B e a d i n th i 

book how othei 

h a v e done it.S 

Over 156 tUuB-

traiions of in- i 

s t a l l c i t i o n s i n 

prac t ica l ly ev

e r y i n d u s t r y . 

Get suggestions 

that w i l l help 

you in planning 

a n d improving 

your own han

d l i n g methods. 
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(Continued jrom page 287) 
engineer. As busy as lie is he still had time to talk to a Miner 
for a few hours. 

A little case of history for your records to show that regard
less of a man's ability, if he has enough to graduate from the 
Colorado School of Mines, he can get places in this old w o r l d -

Three years I was at the Selby Plant of the American Smelt
ing and Refining Company; hard work, but fun. 

T o the Air Corps Training Center in October 1938. Five 
months on "A Stage" as a Dodo (a bird with wings that doesn't 
fly) ; a Dodo, in fact, until soloing on the 23rd of November, 
1938. Three months on "B Stage" flying B T 9s. From Randolph 
to Kelly, the advance flying school, for three more months, flying 
B C Is and B T 2s. Graduated from Kelly, August 26, 1939 and 
commissioned as a second lieutenant in the Air Corps Reserve. 
Stationed at Langley Field, September 12, 1939, Co-pilot on B 18s, 
B 19as, B 17s and B 17 Bs. Pilot on all single engined ships of 
the 2nd Bomb Group, G H Q Air Force. 

The first opportunity to take a competitive exam for a com
mission in the regular Army came in February of this year. The 
results were published in April. Because of the School I went to, 
the best in the world, and a few other minor reasons, I made the 
grade. I am now Lt. F, F. Seeburger, I V , Air Corps, U . S, Army. 
Going to Mines has helped me all along the line but most here, I 
believe. Not only in making it easier to pass the exams in 
Engines and Navigation but also in that forms submitted for ap
plication to take the exams include a photostat of college degree. 
The Board members say, "Hmro, good school!" when they see that. 

If I behave myself, 111 be in the Army as long as the legs 
kick or have enough strength left to push right rudder on take-off. 
It's a good Hfe. Any of the fellows just getting out of School 
that haven't something good lined up should look into it. 

One more bit for the records—Major Mileau's daughter, 
Marie Louise, will be Mrs. F. F. the IV on the 20th of June, 
this year. 

I haven't given up the profession, flying is less than haif of 
being in the Air Corps. I'm assistant engineering officer of my 
squadron, the 20th. Some day I hope to be stationed at Wright 
Field, the Air Corps experimental, research and testing depart
ment. There's real engineering going on up there, metallurgy a 
big part of it, so maybe you can send that good Magazine to me 
there in the future. 

If Ronald K . DeFord or Dean Morgan had to dig thru this 
grammar, they'd recall my degree! My regards to the Dean, 
anyway. Doc Howe too. 

If you like it, there are few things better than being allowed 
to fly, 
Langley Field, Virginia, May 15,1944). 

BOOK SERVICE USEFUL 

The extracts from letters listed heloio indicate that many 
find our book service useful. Letters are widely distributed. If 
you want a hook covering a special subject, let us get it for you. ED. 
From WASHINGTON 
. . . I note that "Technical Methods of Ore Analysis" by Weinig 
and Schorder is now available, so will you kindly mail me a copy. 
Enclosed find check for $4.00 . . . 
From CoLORAno 
. . . Please ship us one book "Geology of Petroleum"-—Emmons, 
one book, "Geologic Structures"—Willis, total $10.00 . . . 
From OREGON 
, . . send me one copy "Examination of Placer Deposits" by Graves, 
$3.00, also one copy of "Peeie's Mining Engineers Handbook" in 
one volume, $10.00 . . . 
From ARKANSAS 
. . . Enclosed please find $2.00 for which please send me, "Minerals 
and How to Study Them," Dana . . . 
From IDAHO 
. . . find my check for $+.00. Please send me a copy of, "Mine 
Accounting and Costs Principles," McGrath. 
From CALIFORNIA 
. . . send C. O, D, to the above address your selection of the best 
book and latest on Blowpipe Analysis, not more than $4.00 , . . 
From N E W ORLEANS , L A . 
, , . enclosed U, S. Postal order for $5.00 for which send a copy 
of "The Electric Furnace," Stansfield . . . 
From OHIO 
. . . send me the following: "Butler's Crystallography, Minerals, 
and Analysis," Emmon's "Geology of Petroleum," check for $10.00 
enclosed . , . 
From MEXICO 
. . . send me the following two books, "Mineral Depasits"—Lind
gren, "Mineralogy," Kraus & Hunt, enclosed my check for $11.50 
to cover . . . 
From W Y O M I N G 
. . , can you recommend anything as additive or progressive on 
Quantum Mechanics, further than Lewis and Randall? You may 
send collect treatise on Laplaces equation—Vector Quantities and 
the work of Gibbs (1839-1903 Yale) . . , 
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THERE IS PLENTY OF ROOM 
AT THE TOP 

By 

C H A R L E S A R T H U R B A N K S 

Vancouver, British Columbia 

I look upon it as a verj ' great honour 
to be selected to give this, the 66th 
Commencement Address, particularly 
as this institution, which came into 
being over 60 years ago, is one of the 
best equipped and, in many ways, the 
finest mining college in the wor ld to
day. L i t t l e wonder is it that the Colo
rado School of M i n e s is so we l l 
known, for its students have found 
their way into high positions in all 
the important mining fields through
out the wor ld . Wherever I travel, I 
seem to run into American mining 
engineers, and this is particularly so 
throughout the Br i t i sh Empire which 
is so closely connected wi th the Uni ted 
States in its ideals and love of freedom 
for the individual, and where the 
American engineer has always heen 
welcome. 

N o t only do the American engineers 
take their place wi th Brit ish engi
neers in the development and manage
ment of mines in South A f r i c a , 
Canada, Austra l ia and in other parts 
of our Empire, but they quite rightly 
interest themselves in the M i n i n g So
cieties of tbe Empire—1 might say 
that, several years ago, an American 
mining engineer residing in London 
was President of the Institution of 
M i n i n g & Meta l lu rgy while, at the 
present time, an American is the Presi
dent of the Austral ian Institute of 
M i n i n g Engineers. Y o u r ex-President, 
M r . Herbert Hoover, as you must be 
w e l l aware, spent a great part of 
his mining l ife in the Bri t ish Empire, 
first going as a young engineer to 
Western Austral ia , and later settling 
in London, where he became extensive
ly interested in Bri t ish M i n i n g Com
panies operating wi th in the Empire, 
and in other parts of the wor ld . So 
many American mining engineers 
have worked in the Brit ish Empire 
that one wonders what we should 
have done without them and, converse
ly, how they would have fared without 
the Brit ish mines. 

* Commencement address, Colorado Scliool of 
Mines, May 2+th. 1940. 

C H A R L E S A R T H U R BANKS 

O f course, there are important min
ing fields outside the Uni ted States 
and the Empire, but it is a fact that 
the great majority of your engineers 
who have gone abroad, have gone to 
Bri t ish countries, or else to Bri t ish 
companies, and I sincerely hope that 
it w i l l remain this way, for your sakes 
as we l l as ours, for it serves to create 
an accord and understanding between 
our countries, the benefit of which can 
hardly be over-estimated. 

Just now, wi th the Bri t ish Empire 
and, indeed the greater part of the 
wor ld , at war, we a l l do some wonder
ing as to what our future w i l l be, and 
how our l iv ing and work may be af
fected by the momentous events that 
are taking place today. One thing, 
however, seems certain — whatever 
happens—the requirements for metals 
and minerals w i l l not decrease. D u r 
ing the past 40 years, that is f rom the 
commencement of this century, the 
wor ld has used more of its mineral re
sources than in the whole of its previ
ous history and, as the production 

"curve throughout these 4-0 years has 
risen more or less steadily, everything 
points to there being a continued and 
increasing demand for the trained min
ing engineer. 

Y o u , therefore, seem to have chosen 
a profession which appears to have 
lots of scope for your efforts and, 
furthermore, I can think of no finer 
career for a man who likes engineer
ing, who has character, ability and am
bition, who wishes to see the wor ld , 
likes a sense of adventure in his work, 
and is prepared to sacrifice some of the 
security which he might have in cer
tain other professions, for the many 
advantages that the mining profession 
has to offer. 

F r o m my experience to date, I find 
it comparatively easj' to obtain engi
neers for the minor and middle posi
tions, hut often extremely difficult to 
f ind the right type of experienced 
broad-gauge engineer for the higher 
positions which are constantly becom
ing open and, in view of this, my 
message to you today, if I may put it 
that way, is There is Plenty of Room 
at the Top. 

M e n are not equal by any means, 
and no matter how some may work 
and plod, they are able to get only so 
far, while others w i l l continue up the 
ladder and reach the top. T h e field 
of the mining engineer is so wide and 
varied that there is no set formula for 
reaching this goal, but I w i l l try and 
give you a few of my ideas that I hope 
may help you along the road. 

It is possible that some of you may 
drop out of mining at an early date, 
because something has cropped • up 
which seems to offer better prospects, 
for one reason or another, and in this 
case, the education which you have re
ceived here w i l l , I am sure, stand you 
in good stead in whatever field of en
deavour you should happen to fol low. 
However, the majori ty of you w i l l 
f o l low the mining profession, and 
many of you w i l l come to the top and 
hold important positions throughout 
the wor ld . 

Y o u w i l l have to decide sooner or 
later whether you wish to become a 
specialist in some particular branch of 
the industry, but I think it would be 
wise for you to leave this decision for 
awhile, and even for some years, unt i l 
you have had some general experience, 
which w i l l stand you in good stead in 
any event, and you are in a better posi
tion to make this important decision. 

In a general way, I would say that the 
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progress of the specialist is more rapid 
to start w i t h ; however, there is a ceil
ing to his advancement, whereas the 
engineer who follows the profession in 
a general and wider way is more likely 
to reach the higher positions. 

Let me first impress upon you that, 
in leaving college, you have not in any 
way finished wi th your studies; it is 
essential that you keep your technical 
knowledge f u l l y up-to-date by study
ing mining magazines, discussing min
ing matters wi th your associates, and 
fo l lowing the papers of the mining in
stitutions, or societies, to which you 
may belong. Th i s , however, is not 
in itself enough. It is extremely im
portant that you build up your knowl
edge of affairs in general, by reading, 
by associating with people outside 
your own line of business, and by tak
ing a lively interest in the work of 
others. I would say that a good gen
eral knowledge, such as this, is es
sential to the mining engineer and w i l l 
be found to be of increasing value, 
as he progresses in his cal l ing—with
out it, your friends outside your par
ticular line of business and who you 
w i l l have to meet in a business and 
social way, may think that you are 
possibly a very fine engineer, but are 
a first class bore. T h i s general knowl
edge of people and affairs develops 
your personality, which is so helpful to 
the successful man in a l l lines of en
deavour. 

I would also advise that you take 
up one or two foreign languages in 
your spare time, for in traveling and 
working in foreign countries, as a suc
cessful mining engineer does to a great 
extent, you may be at a great disad
vantage if you have to rely entirely 
on English. I should think Spanish 

and French would he the most helpful 
to you. 

There is another important matter 
which 1 should mention. If j'OU have 
a flair for business, j^ou should fol low 
it up in a general way, as a good 
business knowledge is likely to be in
creasingly useful to you later on ; in 
fact, it is an asset to the broad-gauge 
engineer, the value of which can hard
ly be over-estimated. If I were asked 
to recommend a man to take charge of 
a large mine, or mining organization, 
I would endeavour to select a thor
oughly capable engineer, who also has 
a good sound knowledge of bus iness -
should such a person not he available, 
however, I would most certainly 
choose a business man of the right 
type, rather than a mining engineer 
with no knowledge of business. I am 
speaking now of a manager for a large 
mining operation—for the small prop
erty, or mine, of course, it does not 
matter so much. Aga in , more and 
more mining engineers are finding 
their way to the Boards of mining 
companies, which seems to me to he 
a very good thing, both for the mining 
profession and the investing public. 
T h e engineer most suitable for such 
positions is, again, of course, the one 
wi th business ability. 

T h e successful mining engineer 
must be a good judge of men, as on 
this w i l l depend the quality of his 
staff and, to a large extent, the success 
of his operations. In the higher posi
tions which you w i l l occupy, as you 
advance in your profession, it w i l l pay 
you to see that al l work which can be 
suitably handled by members of your 
staff, be taken care of in that way, 
so that you, yourself, are left as free 
as possible to tackle the larger prob
lems that w i l l arise f rom time to time, 

and which are apart f rom the general 
routine. T h e good executive engineer 
is usually a man who keeps his desk 
more or less clear, who gets to know 
his staff, and who is always ready and 
w i l l i n g to give time to important visi
tors as they come along. 

W e have all heard the expression, 
"an engineer cannot be too conserva
tive." 1 am afraid I disagree wi th 
this idea; an engineer should be con
servative up to a point, but 1 know 
of cases where valuable properties have 
been lost because the engineer, in his 
report, put insufficient weight on the 
development possibilities of the prop
erty—in other words, he lacked vision. 
In a particular case which I have in 
mind, the engineer's report quite un
fai r ly limited the possibilities of the 
property to the developed ore, or at 
least put little weight on development 
possibilities. T h e property was con
sidered to be too small by the engi
neer's principles, who decided against 
acquiring it. It was subsequently pur
chased by other interests, and became 
an important mining operation which 
has yielded handsome profits for the 
past thirty years, or thereabouts, and I 
might say that it is stil l giving a good 
account of itself. A n engineer's re
port should state the facts, as far as he 
can judge them, regarding the ore in 
sight, its metal content, profit value 
and so on, and views as to the develop
ment of additional ore; and, also, 
where it would be a factor, the possi
bil i ty of acquiring additional nearby 
property to add to the development 
possibilities of the undertaking. 

Sometimes a mining property is 
turned down because there is no known 
method of treating the ore—sooner or 
later, however, and, if the orebody 
should prove to be of sufficient size and 
value to warrant the necessary metal
lurgical research, a method of treat
ment w i l l almost certainly be found; 
in such cases and, dependent upon the 
requirements of the company consider
ing the business, the property might 
be worth purchasing (provided the 
terms are suitable) in expectation of 
a method of treatment being worked 
out later. 

W h e n wr i t ing reports, my sugges
tion is that you make them as brief 
as possible, so long as all the essential 
points are covered—executive engi
neers tire of reading long winded re
ports, especially when they are of a 
negative nature which, unfortunately, 
they usually are. 

I raust impress upon you that a 
high ethical standard is required in all 
your work ; situations arise when you 
w i l l wonder just what is the right 
thing to do. Fo r instance, you may 
be asked for information regarding 
a property on which you have reported 
for other people. T h e information con-
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tained in that report wouid ordinarily 
belong to your former employer and, 
without his authority, you have no 
right to pass it on to others; however, 
your former employer may have passed 
away, or the company for which you 
reported may have become non-exist
ent, and you are unable to get permis
sion to use the data. In a case of this 
kind, and on other occasions when 
you are doubtful as to how you should 
act, you might discuss matters wi th a 
senior engineer, or perhaps refer the 
question to your mining institution or 
society. I n most cases, however, you 
w i l l not go very far wrong if you take 
the advice of Gemmini C r i c k e t — " L e t 
your conscience be your guide." M i n 
ing engineering is a great test of char
acter. Y o u must be prepared to face 
and overcome difficulties, and to ac
cept disappointments which are bound 
to come f rom time to t ime; also, it is 
just as important that you keep your 
head when success comes your way. A 
good thing to bear in mind is that 
things are seldom quite as bad, or quite 
as good, as they may at first seem. 

Opportunity and luck may play an 
important part in your future. Y o u 
must watch out for the former and 
recognize and grasp it when it comes 
along. There w i l l be times when you 
are at a division of the road and when 
each seems to offer equally good op
portunities. Y o u then have a difficult 
decision to make—-not so much in your 
earlier years perhaps, when you can 
look upon everything you tackle as a 
widening of your experience, but most 
important later on, when each step 
that you take should, as far as possi
ble, be in the right direction and up 
the ladder. One road leads to success 
and the other perhaps to failure—one 
may lead you to the management of a 
small mine, or one that, with great 
difficulty, and only the best possible 
management can he made to show a 
profit, while the other may take you 
to the management of a mine making 
record dividends, and one that w i l l en
hance your reputation, at least wi th 
the outside wor ld . T h i s is the luck of 
the game, of course, and if good for
tune should tap you on the shoulder 
and lead you to the management of a 
rich property, do not sit smugly in your 
position and be satisfied wi th the large 
profits being w o n ; but rather see to it 
that you are operating your property 
without waste and to the best possible 
advantage; you w i l l otherwise be a 
bad manager, in spite of the dividends 
and outside opinions. I cal l to mind 
a case of this k ind—I was visiting a 
property which was making record 
profits and, when I pointed out to the 
manager that the m i l l tailings seemed 
to he unnecessarily high, he replied 
" W e l l , after a l l , look at the huge 
profits we are making; we probably are 

losing in the tailings some recoverable 
values, but that doesn't matter very 
much." Actual ly , it takes a good engi
neer to operate the poor, or marginal, 
mine, while an indifferent manager can 
hardly f a i l to make a success of the 
good one. 

W h i l e your profession is an in
tensely interesting one, it also offers 
lots of excitement and often a good 
deal of romance. I can think of few 
greater thrills than the striking of a 
rich orebody underground a f t e r 
months, and perhaps years, of disap
pointment ; or the bringing in of an oi l 
we l l . These are thrills which some 
of you w i l l experience, and which w i l l 
he an offset against the disappoint
ments which you are hound to have at 
times. 

In addition to the thrills there is 
the romantic side of your profession 
but, before I speak of this, let me say 
a few words regarding romance of a 
more personal character, and of which 
most of you have, no doubt, already 
had thoughts. One of the most im
portant decisions of every man's l i fe is, 
of course, his choice of a l ife partner. 
T o the mining engineer, however, this 
is a particularly important matter for, 
in his younger days, he w i l l probably 
be l iv ing in small mining towns, while 
later, and if he is successful, he w i l l 
most l ikely reside in some of the large 
cities. I n the small mining commun
ity, the right type of wife can be of 
very great assistance to her engineer 
husband, in helping to promote har
mony and good relations between the 
employees in the camp; while the 
wrong kind might stir up trouble that 
would jeopardize her husband's posi
tion—this latter statement is no exag
geration whatever. In later years, your 
partner, if she is the right one, w i l l be 
a great help to you and w i l l assist in 
maintaining contacts, which may be 
of considerable importance to you in 
your wider field of engineering en
deavour. So, you see, this question of 
selecting a partner is, as I stated above, 
going to be a very important decision 
on your part—good luck to you a l l 
in making it, and may you be as fortu
nate in your choice as I have been. 

N o w there is the romance which 
comes to you in your engineering 
work and, in this connection, I can 
hardly do better than tell you of a few 
of my own experiences. 

Some years ago, I became associated 
in a small way wi th an American 
mining engineer who had obtained a 
gold mining concession in Arabia , f rom 
K i n g Saudi. If you proceed about 
half way up the Red Sea f rom Aden 
and then get off the boat, on the 
Arabian side, and travel 200 miles 
inland f rom the coast, you w i l l reach 
the concession by a recently huilt road 
which skirts the sacred Ci ty of Mecca . 

O n the area is a pile of tailings of 
several hundred thousand tons, result
ing frora the operation several thou
sand years ago of a gold quartz lode. 
In the vicinity are a number of stone 
grinding discs which were used per
haps by the slaves of K i n g Solomon, 
for grinding the quartz which was 
obtained by underhand stoping f rom 
a nearby orebody. T h e gold was re
covered by some method of crude con
centration which left substantial value 
in the tailings. T h e orebody has now 
been developed, and today a modern 
m i l l handling several hundred tons 
daily, of ore and tailings, is in opera
tion. T o be associated wi th a dis
covery, or operation, of this kind is 
f u l l of interest, as you can imagine. 

I am directly associated wi th gold 
dredging on a large scale in Colombia, 
South America, in districts where the 
Spaniards mined al luvial gold, to shal
low depths, some hundreds of years 
ago. O n these areas we find, not only 
gold ornaments which were buried 
wi th the people in those days but, if 
you please, fish hooks made of gold. 
T h e latter were probably made and 
used thousands of j^ears ago by the 
natives who, at that time, had no other 
metal f rom which to make their hooks; 
these hooks, I might say, are precisely 
the same shape as the fish hooks in 
use today, excepting that there is no 
barb. T h e fineness of the gold is 
about 700, and the base in the metal is 
sufficient to give the required hardness. 

T h e n there is the development dur
ing the past 10 or 11 years of tbe 
Bulolo G o l d Dredging area, in the 
Mandated Ter r i to ry of N e w Guinea, 
and wi th which I have heen so closely 
connected f rom the outset. T h e in
terior of N e w Guinea is inhabited 
almost entirely by cannibals who, I 
am glad to say, have changed their 
diet of recent years, at least so far 
as our native employees are concerned. 
However, further inland, the natives 
are st i l l l iv ing in the stone age, and 
st i l l practicing cannibalism. G o l d to 
these people had no special value, their 
medium of exchange being shell money 
wi th which they could purchase a 
wife, or even a pig. T h e y live in 
tribes and when the tribal chief dies 
certain words of their language die 
with him and, for this reason, the 
language of each tribe is constantly 
changing, Inter-tribally they speak 
pidgeon English, which consists large
ly of words picked up by the coastal 
tribes f rom the early Brit ish traders 
— a bicycle, for instance, is a "machine 
walkabout," while a motor car be
comes "steam-boat belong bush." A 
piano would be described as a "bid 
fel la bockus, you fight him teeth, he 
cry," and so on. M a n y of their words 

(Continued on page 325) 
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O f 

By 

A L L A N C A P L A N , EX- '4 i 

Mineralogisf and G e m 
Broker, New York, N . Y . 

Since the discovery of diamonds by 
native gold hunters of 1725 in the 
central elevated regions of B r a z i l 
over 15,000,000 carats of stones have 
been acquired f rom the river gravels. 
Before this discovery, the ancient 
mines of India were worked for 
centuries; and for this reason, the 
properties of the Maharajahs were 
gradually producing less. T h e dis
covery of the Braz i l ian fields was a 
boon to the industry, even in those 
days, as the gems found their way 
into the regal European treasures. In 
1870, however, the great fields of 
South A f r i c a were opened to the 
w o r l d ; and the diamonds began to 
pour upon the market. T h e produc
tion outdid the consumption and the 
value of the stones took a sharp drop. 

T h e South A f r i c a n mines are con
centrated in comparatively small 
areas; and because of this, the organ
ization of a syndicate to monopolize 
the production to stabilize the value 
of the diamond was possible. A s a 
result, the diamond-producing proper
ties are now owned by the Brit ish 
syndicate. T h e group of financiers 
operate the primary deposits, hut the 
secondary deposits or placers are gen
erally leased to private parties or 
small companies and the entire Out
put is purchased by agents of the 
syndicate. In contrast, the Braz i l ian 
fields are spotted over an area of five 
states, one of which is easily greater 
than N e w England. T h e production 
in this country depends upon thous
ands of native panners known as 
garimpeiros who work the rivers wi th-

^ ^ ^ ^ 

out cooperation or system, making the 
yield f rom B r a z i l much smaller than 
it actually should be. A t the present 
time, approximately $6,000,000 worth 
of rough diamonds are found each 
year. T h i s is only 3 per cent of the 
wor ld production which is a great 
contrast to the 90 per cent produced 
by South A f r i c a . 

Braz i l i an diamonds are desirahle 
both in the gem business and the com
mercial industries.. X h e y are gen
erally harder than stones f rom other 
parts of the w o r l d ; and therefore, the 
gems have a more bril l iant lustre 
when polished. O n the other hand, 
the borts are much more durable and 
withstand more abuse than other 
diamonds. Numerous stones of great 
size have been discovered in the north
western part of M i n a s Geraes which 

is at the present time an active pro
ducing region. Last year the "Presi
dent GetuHo Vargas" stone, the third 
largest rough diamond in existence 
was found wi th a weight of 725.60 
carats, slightly larger than the famous 
Jonker diamond. 

In general, the diamond-mining 
regions of B r a z i l are in an ancient 
ro l l ing country often sparsely covered 
wi th vegetation. T h e larger rivers 
which drain considerable area cut 
through hills and flow through rich 
agricultural valleys. In the rainy 
seasons f rom October to A p r i l , they 
are fast and deep in contrast to the 
shallow streams which exist in the 
dry periods of the year. ( F i g . 1) T h e 
climate is healthful and dry during 
the rainless months; hut during the 
rains, the regions become sultry and 
occasionally infested wi th malaria. 
T h e natives are easj^-going and inde
pendent but persistent workers. T h e y 
are a mixed strain of white, negro 
and Indian blood, and for the most 
part are very good-natured. 

T h e method of mining for dia
monds somewhat resembles the gold 
washing of our own West . T h e 
diamonds are found in a conglomerate 
deposit which rests upon bed rock. 
T h e technique is to work in the river 
bed during the dry season, digging 
through the sand to the diamond-
hearing layer, which may range f rom 
an inch to a foot in thickness. T h i s 
material which is well-cemented with 
sand and limonite is known as 
"canga". T h e material is broken 
wi th a hammer and passed through a 
series of screens and later washed. 
T h e diamonds, if present, are found 
wi th a beanlike concentrate of rutile 
magnetite, hemetite and other heavy 
minerals including gold. T o find the 

:: • \ ..." 

• Fig. I. Rio Santo Antonio during dry season. 
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' F ig . 2. Diamond Mining on pipe formaflon near Diamonflna. 

canga formation does not guarantee 
the presence of diamonds, nor do the 
diamonds necessarily have to he found 
in the conglomerate. In most in
stances, however, the canga is the 
actual diamondiferous material. T h e 
garimpeiro works wi th his shovel and 
bateau and digs a pit in a likely spot, 
trusting to luck that the place w i l l 
reward his efforts. 

T h e types of diamond gravels are 
known as river, valley, and plateau 
deposits. T h e river deposits are the 
most profitable of the three to work 
since the diamonds are more abundant. 
Gian t potholes and old channels cut 
in the river bed sometimes yield 
thousands of carats. In a small hol
low of the junction between the R io 
Ribeiro do Inferno and the R io 
Jequetinhona near Diamantina 8,000 
to 10,000 carats were revealed in a 
short t ime; yet, the neighboring section 
of the river was very poor and did not 
yield much in diamonds. It is in 
larger operations when the entire 
course of a stream is diverted that 
greater quantities are procured f rom 
the river beds. T h e river diamonds 
are generally w e l l water worn, and 
decrease in size and number as the 
stream flows away f rom the plateau 
areas. 

T h e valley gravels are not as rich 
as the river deposits, although the 
diamonds are less water worn. T h e 
beds are nothing but remnants of an 
old stream bed which have been pre
served as terraces, resulting f rom 
stream rejuvenation. Because of the 
infrequent presence of diamonds, the 
valley beds are not w^orked wi th great 
success. 

M o s t interesting yet least of a l l in 
importance are the plateau deposits. I n 
some respects the topography re
sembles a dissected penaplain, causing 

the plateaus to be ancient terraces. 
Here, diamonds are larger and w e l l 
crystallized, being embedded in a 
broken conglomerated mass strongly 
cemented wi th hard l i m o n i t e . 
Al though tbe deposit is definitely 
secondary, the diamonds show slight 
evidence of river action. T h e deposits, 
which are variable in thickness, rest 
upon bedrock. Erosion has been 
active on the elevated beds for ages, 
causing the formation to be extremely 
spotted. W i t h o u t any doubt, the 
diamonds of both the valley and 
stream deposits have originated f rom 
the erosion of the much older elevated 
plateau deposits. T o account for the 
origin, the source rocks of this oldest 
deposit constitute a problem far f rom 
being solved. 

A strange deposit exists in the 
region of G r a o M o g o l , 180 miles 
north of Diamantina. Diamonds 
occur in a white laminated sandstone 
of the Itocolume formation inter-
bedded wi th Silurian limestone. T h e 
lamination is caused by scales of 
mica, sometimes so constructed as to 
cause flexible sandstone known as 
"Itocolumite". T h i s sandstone, which 
is more like a quartzite in texture, 
varies considerably and often re
sembles a fine conglomerate. Because 
of the age of the beds, early geologists 
believed that it was the source of 
diamonds, but the evidence of we l l 
water-worn diamonds in the sand
stone is proof enough that they were 
laid down wi th the grains of sand. 
Rarely are the diamonds large or of 
fine quali ty; they are more often small 
borts. T h e manner of extracting the 
stones is simply to shatter the sand
stone by a blast and to seek the prize. 
T h e amount of diamonds secured in 
this manner is very slight; the greater 
supply is obtained by working the 

near-by stream for eroded stones. 

Some evidence as to the origin of 
the river-diamonds has been found, 
hut it is not definitely convincing. I n 
some localities in the vicinity of 
Diamantina, diamonds are found in 
variously colored clays, wi th other 
minerals interbedded with the quartz
ite. These strata are cut wi th vein-
lets of quartz which contain small 
crystals- of titanite, tourmaline, 
magnetite and other minerals. T h e 
minerals, which are found wi th the 
diamonds, are the same as found in 
the canga of the river deposits. Some
times, the diamond crystals show im
pressions of other crystallized min
erals; even inclusions, such as 
magnetite and titanite or ilmenite are 
present. T h e diamonds of the soft 
clays may have had their origin in the 
quartz veinlets, although an actual 
diamond in the quartz matrix has not 
yet heen obtained. 

In another region near Diamantina, 
a definite pipe formation is being 
worked wi th success. It is an oval-
shaped deposit roughly 600 x 2,000 
feet completely surrounded by white 
sandstone and exposed at the surface 
on the elevated plateau. ( F i g , 2) T h e 
pipe material is a mass of vertically 
oriented boulders of the white sand
stone cemented wi th a greenish sericite 
called "masse" descending to un
known depths. American capital has 
recently installed a strong hydraulic 
jet to wash the masse through flumes 
to a m i l l below. A series of screens, 
a small hall m i l l and finally a test j ig-
table concentrates the diamonds to 
where they can be removed by hand 
f rom a small concentrate of hematite 
pebbles. T h e production ranges about 
a thousand carats per month of 
diamonds averaging less than a carat 
but of the finest quality. T h e amount 
of gems per cubic yard is not great; 
and for this reason, the property w i l l 
not be an outstanding small-scale 
enterprise. 

W i t h o u t a doubt, stones f rom these 
same primary deposits have found 
their way into the streams; yet, the 
formations are fa r too small to ac
count for the production and 
scattered nature of the diamonds. 
Pipes, either large or small, must 
exist somewhere in these regions. In 
the unexplored states of Goyas, and 
M a t t o Grosso, new fields are being 
revealed in the river beds. U n 
fortunately, the lack of trained men 
and the ignorance of the natives has 
hindered the discovery of the original 
diamond-bearing rocks. A n immensely 
rich interior wi th vast unexplored 
regions may have a pipe equal to any 
of the A f r i c a n mines hidden beneath 
its surface. There is no tell ing what 
w i l l he discovered in B r a z i l in the 
years to come. 
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KOA " March 24,1940 Over the Air — 
G E O P H Y S I C A L E X P L O R A T i O N 

PART L Locafing Minerals 

Announcer: T h e Colorado School of 
M i n e s presents " M a n and M i n 
erals." 

Aiinonncer: T h e scene is a faculty 
office at the Colorado School of 
M i n e s in Golden, Colorado, where 
we find D r . A , S. Adams and 
Coach M a s o n in conversation. 

Mason: W e l l , Doc, every time I come 
over here you seem to be buried in 
a pile of papers. 

Adajns: Tha t ' s no l ie ! 

MiCison: W h a t are a l l those letters— 
fan mai l? 

Adams: G ive us time, John, give us 
time. F a n mail or no—we do get 
some interesting letters once in a 
while. 

Mason: Fo r instance? 

Adams: W e l l , here's one I 'd like to 
have you look over. 

Mason: (Reads) — 

Adams: W e l l , John, what do you 
make of it ? 

Mason: N o t bad. Y o u know. Doc, 
if we could do a l l the things this 
fe l low thinks we can do— 

Adams: W e would be nothing short 
of magicians. 

Mason: Y o u said it, 
Adams: Y o u know, I can see why 

people think nothing is impossible 
in science—what with the seeming 
miracles performed almost every 
day in medicine, chemistry and 
physics— 

Mason: T h e fel low that wrote that 
letter is looking for a miracle a l l 
right. Y o u ought to show it to 
Doc Hei land . 

Adams: I should say so. 

Masofi: Say, isn't he about due here? 

Adams: There he is now. 

Heiland: H e l l o , Doctor Adams. 

He l lo , Coach Mason . 

A darns: H e l l o , Doc, glad to see you. 
W e were just talking about you. 
Here is something I want you to 
read. 

Heiland: W h a t is it? 

Adams: A n inquiry addressed to the 
school,—right down j^our alley. 
Le t me read it. 

Mason: G o ahead! 

Adams: (reads) Colorado School of 
Mines , Gent lemen: I have heard 
that you have perfected what I be
lieve is called a geophysical device 
•—one that w i l l find iron, gold, 
copper, dollar bills and oi l . Please 
send me further details. Also , please 
inclose a blue print as I want to 
make one of these machines my
self. V e r y t ruly yours. . . , 

Heila7id: T h e dollar bills sure are a 
new wrinkle. Otherwise, this 
sounds a lot like some other in
quiries the Geophysical Depart
raent is getting almost every week. 

Mason: Come, now—is that a l l the 
comment we're going to get out of 
you? 

Ada?ns: Y o u ought to invent a gadget 
like that— 

Mason: A n d tell me about i t ; I 
promise not to tel l anyone else and 
we'd both be rich. 

Adams: N o w wait a minute. I see 
something here in this letter that 
ought to be possible. 

Heiland: Y o u mean, finding iron? 

Adams: That ' s it, I should imagine 
anything tbat is magnetic ought not 
be too hard to pick up. 

Heiland: That ' s right. Y o u know, 
magnetic prospecting for iron ore 
was used in Sweden as much as 300 
years ago. 

Adams: I certainly didn't know 
Geophysics started as early as that! 

Mason: D i d thev have anv luck wi th 
it? 

Heiland: Yes, quite a few large ore-
bodies were found in this way. 

Mason: W h a t do you do, just go 
over the ground wi th a compass? 

Heiland: That ' s about tbe size of i t -
except that a special variety of com
pass was built for this particular 
purpose. 

Mason: D i d every miner or prospec
tor have one? 

Heiland: A t first, yes, until they 
found out that these instruraents 
did raore good in the hands of geo
logically trained persons. 

Adams: Y o u mean that not every 
magnetic attraction means iron ore? 

Heiland: N o , it really doesn't. A 
close correlation of magnetic data 
with geologic information is neces
sary to separate ore indications f rom 
stray attractions due to certain 
types of barren rock. 

Adams: W a i t a minute—didn't you 
tell me a yarn once about an ore-
body being found quite accidental
ly by a prospector's wife? 

Heiland: Yes. T h e gi r l in the story 
was the wife of one of the leaders 
of a prospecting campaign organ
ized by the Swedish government. 

Adams: Yes, it certainly was an un
usual story. 

Mason: T e l l me: when, and wdiere, 
and how did all this happen? 
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Heiland: W e l l , it was in Sweden, 
toward the end of the war, when 
iron ore was at a premium. 

Adams: A n d weren't they prospect
ing for new ore around some of the 
previously known orebodies? 

Heiland: Qui te so. This prospecting 
party was work ing in Norbotten^ 
near the large K i r u n a iron orebody. 

Adams: That ' s in northern Sweden, 
isn't it, Doc? 

Heiland: Yes, it's in Lapland, near 
the A r c t i c Circle . W e l l , anjTvay, 
they'd heen prospecting around in 
that area for several weeks without 
getting any worthwhile indications 
. . . Bu t one day, two of the engi
neers sure had the surprise of their 
lives. A s I heard the story, it 
happened like this — 

Olaf: W e l l , E r i k , here goes—another 
station, another reading. 

Erik: Probably w i l l be the same thing 
a l l over again, O l a f . 

Olaf: H o l d this compass for me, E r i k , 
while I drive this marker stake. 

Erik: Here's your compass, O l a f . 

Olaf: W e l l , let's see what we've got 
here. It registers exactly nothing 
(disgustedly). T h e thing acts as 

if we were miles f rom any iron. 

Erik: T h a t needle doesn't show the 
slightest dip. 

Olaf: It sure acts as if it were glued 
to that glass case. 

Erik: That ' s it. It begins to look as 
if the big K i r u n a M i n e over there 
on the h i l l took in a l l the iron in 
the country and left nothing for the 
rest of it. 

Olaf: W o u l d n ' t be surprised. Y o u 
know, they ran a magnetic survey 
over that thing not so long ago and 
estimated some two thousand 
mil l ion tons of ore in it. 

Erik: I can we l l believe that. 

Olaf: (disgustedly) W e l l , let's quit 
and have something to eat. H a n d 
me that food basket over there. 

Erik: There won't be much in it, I 'm 
afraid. Back home we'd be on 
ration cards now! 

Olaf: O n this job you've got to live 
off the country, if you can. 

Erik: Right . W i s h we had some of 
those berries I've seen around here. 
D i d n ' t your wife say she'd pick 
some and bring them over? 

Olaf: Look over there! 
Erik: W h e r e ? 
Olaf: Here she comes! 
Erik: O h j^es, she's running, too! 
Erik: She must have guessed we were 

hungry. 
Christina: (arrives) O l a f ! ! 
Olaf: H e l l o , Christina, sure giad 

you've come. 
Christina: O l a f , you wouldn' t believe 

what happened!— 

Olaf: M u s t have found a lot of 
berries—I'l l sure be glad to get my 
hands on them— 

Christina: Look, O l a f , it's not about 
berries—it's much more important 
than that—listen !— 

Olaf: (disgustedly) W e l l , honey, it 
was nice of you to bring another 
compass, but we really don't need 
one. 

Christina: Bu t that's where you are 
mistaken, O l a f — y o u know 1 always 
carry ray compass'with me— 

Olaf: Y e s ? — 

Christina: See that patch of trees over 
there near the lake? 

Erik: Y e s — 

Christina: That ' s where I went berry 
picking—and a l l of a sudden the 
needle started jumping around— 

Erik: It did? ! ! 

Olaf: That ' s the best news yet— 
Erik: Come on, Ola f , that sounds 

wor th looking into— 

Mason: I ' l l bet they went to work 
on that a l l right. 

Heiland: Yes, S i r ! T h e y worked late 
into the night mapping that indica
tion. I n this way the large Vieto 
orehodj' was discovered. 

Mason: W e l l , I guess the Swedes 
have it. A n y work been done over 
here like that? 

Heiland: Yes, in N e w Y o r k and N e w 
Jersey, rather early too, in the 
Seventeen Hundreds. 

Adason: That ' s convincing enough as 
far as iron goes. Y o u really have 
me sold on that. 

Adams: Bu t let's get back to our let
ter. C a n you produce a gold-finder 
for us? 

Heiland: Sometimes we can find gold, 
too. 

Mason: I don't quite see how. G o l d 
usually doesn't occur in big chunks 
like an iron orebody. 

Heiland: That ' s quite correct, and 
yet there is a way to f ind it some
t imes—Do you remember D r . Boyd 
talking about placers last week? 

Adams: Yes, I do. They're river 
gravel deposits. 

Heiland: Yes, that's right, and the 
gold is usually found at the bottom 
of these, near bedrock. 

A dams: A n d at places where the 
speed of the river slackened. 

Heiland: A n d at the same places other 
heavy minerals are usually de
posited too. 

Adams: Iron minerals, such as mag
netite? 

Heiland: Qui te so. Therefore, by 
picking up these magnetite concen
trations, we can trace the gold 
associated wi th them. 

Mason: I don't quite see how that 
could be done wi th an ordinary 
compass. 

Heiland: N o , it isn't done that way. 
W e use a very delicate magnetic in
strument for that, which we cal l a 
magnetometer. 

Adams: Have they found any gold 
\vith magnetometers? 

Heiland: Yes, some companies have 
been quite successful in Bri t ish 
Columbia, Alaska, and elsewhere. 

Adams: W e l l , we are getting along 
fine wi th our letter. T h e next 
thing our letter-writer wanted us 
to invent was a device for f inding 
copper. 

Mason: N o w don't an3'body tel l me 
that can be found by a mag
netometer too. 

Heiland: Strange to say, just that has 
been done. In the Lake Superior 
Distr ict , for instance. 

Mason: H o w ' s that? 

Heiland: Y o u probably remember D r . 
Boyd saying a few weeks ago that 
a lot of minerals came f rom molten 
rock? 

Mason: I believe I do. 
Heiland: W e l l , often a number of 

minerals are crystallized together 
and they frequently include mag
netic iron. 

Mason: T h e n you could locate the 
copper indirectly by noticing the 
presence of magnetic iron minerals 
just the way the Swedish Engineers 
found the iron ore? 

Heiland: Yes, but more often a cop
per formation w i l l have some 
known geologic relation to a mag
netic rock. 

Adams: T h e n you map the magnetic 
formation and f rom your geologic 
studies, you know that the copper-
bearing formation is, say 100, or 
200 feet away f rom the magnetic 
indication? 

Heiland: That ' s it exactly. 
Mason: I always think of copper as 

carrying electricity. W o u l d it do 
the same thing underground ? 

Heiland: Y o u mean offer little re
sistance to a current passed ? 

Mason: That ' s what I mean. W h a t 
about that? 

Heiland: That ' s true, particularly 
when copper, iron or lead occur in 
sulphide fo rm. T h e n they can be 
detected hy electrical means. 

Mason: Y o u mean that these sul
phides occur in big chunks, veins, 
or something like that? 

Heila?id: T h e y do, and are usually 
very good electrical conductors. 

Mason: Don ' t the rocks around them 
conduct electricity too? 

Heiland: Yes they do, hut not very 
wel l . 

Adams: W e l l , then, if 3'ou pass an 
electric current through the ground, 
it would be sort of concentrated by 
a sulphide orebody, wouldn' t i t? 

Heiland: Yes. 
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Mason: AVait a minute, there's some
thing I don't quite see. H o w do 
you get current into the ground? 
D o you use batteries? 

Heiland: N o . W e take a li t t le gas 
engine along and generate our own 
power. 

Adams: I suppose when you pass cur
rent through the ground an ore-
body acts as if it were a wire, carry
ing current? 

Heiland: Precisely, and produces a 
magnetic field around it. 

Masojt: A n d you pick that up wi th a 
compass, uh? 

Heiland: You 've got alternating cur
rent in your orebody and the com
pass won't work with it. T r y 
again. 

Adams: H o w about picking it up like 
you would the hum of a power line? 

Heiland: That ' s what we do, in a 
way. W e go over the ground wi th 
a detection coil wound with many 
turns of wire, hooked to a pair of 
headphones. 

Adams: T h e n the observer gets the 
loudest buzz, we ' l l say, right over 
the orebody? 

Heiland: If 5'ou held your coil 
vertical, you would. Actual ly , the 
field procedure is quite a little more 
involved than that— 

Mason: That ' s complicated enough 
for me. Seems to me you could do 
that a lot simpler. 

Heiland: H o w , coach? 

Mason: W e l l , if I was doin' it, and 
had a l l that current floatin' around 
in the ground, I sure'd tap it at 
several places to f ind out where 
most of it was. 

Adams: Y o u mean by sort of putting 
a pair of spikes in the ground and 
hooking them up wi th a—some 
headphones? 

Heiland: V e r y good, very good. W e ' l l 
make geophysicists out of you fe l 
lows yet— 

Mason: N o fooling—is that method 
any good? 

Heiland:Yts, and to be more precise, 
they hook their power plant to two 
long bare copper wires that they 
tack to the ground. 

Mason: H o w far apart are these 
wires? 

Heiland: O h , about half a mile, so 
arranged that the supposed orebody 
would come between them, 

Adams: T h e n you supply power to 
the grounded copper wires— 

Mason: A n d pick up the current he
tween them, wi th two stakes or 
something like that? 

Heiland: Yes and no. Y o u hold one 
stake stationary and move the other 
about unt i l you hear nothing in the 
headphones connected to the spikes. 

Mason: Don ' t tell me you can find an 
orebody by looking for nothing! 

Heiland: W e l l , it 's so, nevertheless; 
and if you don't hear anything in 
the headphones between two points, 
it means that no current flows be
tween them. 

Mason: W h a t does that mean? 

Heiland: T h a t means if you tie up 
a l l these points and put them on 
a map, you would get straight lines 
that are parallel wi th the hare cop
per wires I spoke about— 

Adams: W h e n no orebody is present? 

Heiland: Right . 

Adams: A n d these lines are distorted 
when there is an orebody that con
centrates the current? 

Heiland: Yes, they sort of wind 
around the orebody and avoid it, as 
it were. 

Mason: Seems to me that's a rather 
slow procedure. 

Adams: Has it had any success? 

Heiland: Its been rather successful in 
prospecting for shallow ore in 
Sweden and Canada. 

Adajns: Just one other thing, while 
we have you here and are asking a 
lot of questions. 

Heiland: What ' s that? 

Adams: W e l l , it would seem to me 
that f r o m what I remember about 
ore, it is a lot heavier than a l l the 
barren rock around it. 

Heiland: That 's quite true. 

Adams: Can ' t you make use of that 
fact somehow? 

Heiland: W e do, and that brings us 
to one of the most recent geo
physical methods applied in mining. 

Adams: Y o u mean you can actually 
weigh an orebody? 

Heiland: Precisely. 
Mason: B y George! If that is so, 

why can't I just go get mj'self a 
balance and see if I can't find a 
li t t le gold in them thar hi l ls! 

Heiland: Y o u need a very sensitive 
balance, I 'm afraid. 

Mason: H o w sensitive? 
Heiland: O h , one that would weigh 

one pound accurate to one-millionth 
of an ounce. 

Mason: I can't visualize that. 
Heiland: W e l l , let's explain it some 

other way. See this piece of paper? 
Mason: Yes, it's ordinary typewriter 

size, 
Adams: Yes, and I think ten sheets of 

it weigh about one ounce, 
Heiland: A l l right. N o w take each 

sheet and divide it up into a great 
many lit t le squares, each being one-
hundredth of an inch on the side. 

Mason: H o w many squares do you 
get then out of j'Our ten sheets of 
paper? 

Heilafid: About ten mil l ion squares. 

Adams: I see it now. T h a t balance 
has to be sensitive enough so that 
when you're weighing ten sheets of 
paper, you could tell whether there 
was one of those l i t t le squares put 
on or taken off. 

Heiland: That ' s entirely correct. 
Adams: Don ' t they call an instrument 

of that sort a—I don't know how 
to pronounce it, but isn't it a g-r-a-
v-i—meter ? 

Mason: A gravy-meter, eh? 
Heiland: A l l right, have it your own 

way, hut we call it a "gravimeter," 
Mason: H o w does one of these things 

work ? 
Adams: Yes, how do you weigh an 

orebody wi th that? 
Heiland: W e l l , visualize a weight 

hung f rom a coiled spring, and pro
vided with some sort of a magnify
ing device, so that very small dis
placements of the weight can be 
detected. 

Adams: T h e n the weight goes down 
where the pul l of gravity is greater, 
and goes up where it is less? 

Eleiland: Precisely. A n d as you cross 
a heavy orebody, the force of gravity 
usually increases. Hence, the name 
gravitj'-meter, or gravimeter for 
short. 

Adams: Seems to me I've read some
where that the gravimeter was first 
developed for geophysical o i l ex
ploration. 

Heiland: Yes, it was. 
Adams: O h , that reminds me-—our 

letter-writer wanted to know 
whether j'̂ ou had some gadget for 
finding o i l . 

Heiland: I sure would like to tell him 
some more about that. 

Adams: Suppose we do that, but I 'm 
afraid we won't have time for it 
now. 

Mason: W e l l , between now and next 
week, I 'm going to figure me out 
that gadget for finding "dollar 
bi l ls"—and some good tackles, too. 

Announcer: Y o u have just listened to 
another program prepared and pre
sented in cooperation with the 
Rocky Moun ta in Radio Counci l by 
the faculty members and students 
of the Colorado School of Mines , 
an institution devoted exclusively to 
the advancement of the mineral in 
dustries. Heard on this program 
were: D r . C , A . Hei land , head of 
the Geophysics Department; D r . 
A . S, Adams, Coach Mason , M r s . 
E d , Sawitzke, Herb . Treichler , 
and Ralph Trentham. Tune in 
next week at the same time and 
listen to another discussion of Geo
physical Explorat ion. Address any 
question you may have about this 
program to the station to which you 
are listening. 

Announcer: T h e Colorado School of 

Mines . 
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By 

C . K. LEITH 
Professor of Geo logy 

University of Wisconsin 

T h e demand for free access to min
eral resources hy Germany was one 
of the important underlying causes of 
the Great W a r . It was declared by 
I taly as one of the chief reasons for 
taking Abyssinia; by Germany in 
occupying Aust r ia , Czechoslovakia, 
and part of Po land ; and hy Japan in 
its expansion in Eastern Asia . T h e 
need for raw materials is now 
specifically stated by H i t l e r as Ger 
many's primary grievance in the pres
ent war, and the control of raw ma
terials by the Al l ies seems likely to 
be the principal factor determining its 
outcome. 

Ever since the last wor ld war, 
international controversies of growing 
intensity and scope have been waged 
about mineral supplies in the com
mercial field. O n the one hand, ex
panding industry and the advance of 
technology have made individual na
tions relatively less self-sustaining and 
have required a larger f low of min
erals across national borders. O n the 
other hand, this international move
ment has been handicapped, and in 
some cases stopped, hy nationalistic 
efforts toward autarchy, by blocking 
of exchanges, and by the closing of 
doors in many different ways to 
foreign exploitation and development. 
Some nations are now so cut off f rom 
necessary foreign supplies that the only 
way out has seemed to them to be in
vasion of foreign territories. T h e 
present war is only one of the symp
toms of the collision of these two 
opposing forces, and it is not likely to 
settle the problem of access to the 
world's mineral supplies. 

Press release from Geological Society of America. 

In preparation for the Peace Con
ference in Paris in 1919, M r . Bernard 
M . Baruch, who headed the Economic 
Section of the American Commission 
to Negotiate Peace, had it very much 
in mind that something should be 
done in the way of equalizing access to 
raw materials. T h e French and 
Engl ish representatives to the Eco
nomic Section of the Peace Confer
ence submitted similar proposals, but 
the subject was given little or no con
sideration by the Peace Conference. 
T h e problem was raised again in a 
resolution of the Miner s Congress 
held in Geneva in 1920; In the Inter
national Chamber of Commerce in 
1921; in the Economic and Financial 
Committee of the League of Nations 
in 1922; the W o r l d Economic Con
ference in 1927; by the Diplomatic 
Conference of the League of Nations 
in 1927; and by many other indi
viduals and groups. 

A n insistent call is now coming 
f rom many quarters for a clear defini
tion of the purposes of the war. M a n y 
individuals and groups are working 
on the subject, but, so far as I know, 
the question of raw materials has not 
yet heen included in the public state
ments of war objectives by the A l l i e d 
governments. In view of the fact that 
the question of equality of access to 
raw materials has been steadily forg
ing to the front for so long, the con
sideration of this subject can hardly 
be omitted f rom any adequate pro
gram of peace settlement. Unless 
something Is done about it, the raw 
material problem w i l l surely make 
trouble again. T h e steady advance 
of Industrialization and of technology 
means growing need for international 
flow of raw materials and therefore 
intensification of the problem for the 
future. 

N o one can now pretend to know 
specifically what should be done about 
improving access of the have-not na
tions to raw materials. T h e various 
proposals which have come forward 
f rom so many sources since the past 
war are st i l l in very general terms 
and lack the detail and focus necessary 
for any real planning. A vast amount 
of detailed work needs to be done to 
develop a really practicable plan. 
There seem to be three general meth
ods of procedure or, preferably, some 
combination of them—namely: (1) 
T o continue to defend the status quo 
by force; (2) to attempt modification 
of the status quo in the way of ap
peasement; (3) to use ailirmatively 
the power inherent in the dominant 
possession of raw materials by a few 
nations to maintain a certain amount 
of law and order In the wor ld by 
force; (4) a combination of ( 1 ) , (2 ) , 
and (3)—that is, to make reasonable 
concessions, defend the main position, 
and in addition apply mineral sanc
tions to keep the peace. These are 
briefly discussed in the fo l lowing sec
tions. 

(1) Mahitenance of the status quo 
T h e salient feature of the status 

quo is control of about three-fourths 
of the world's mineral business by the 
Uni ted States and the Bri t ish Empire 
in about equal proportions, including 
commercial control of minerals out
side their own domains. Also , the 
Uni ted States and the Bri t ish Empire 
completely control the seas over which 
the mineral supplies of the wor ld 
move—not only their own but also 
those controlled by other nations. 
France, w i th her colonies, is also to 
he ranked wi th the "have" nations, 
though relatively her supplies are 
limited. Russia's mineral supplies, 
w i th few exceptions, are scarcely 
sufficient for her own growing needs, 
notwithstanding the optimistic esti
mates which have heen broadcast by 
Soviet officials. N o country is entirely 
self-sufficient. T h e Uni ted States, 
which is most nearly so, finds it neces
sary to import substantial quantities of 
15 industrial minerals. M a n y coun
tries, notably Germany, Italy, and 
Japan, are conspicuously short of 
many essential minerals. Effor ts to 
achieve self-sufficiency or autarchy by 
"have-not" nations have not material
ly changed the picture. T h e intensive 
development of domestic supplies, new 
applications of technologj', and sub
stitutions have met only a small per
centage of the requirements, and this 
at a cost which would be prohibitive 
under normal commercial conditions 
of free exchange hetween countries. 

F rom the point of view of the na
tions in control of minerals, the argu
ment is sometimes advanced that the 
status quo is satisfactory. W e sell the 
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products freely to anybody who can 
pay for them, and the supply is such 
that there is enough for a l l . W e point 
to the acquiescence of peaceful nations 
such as the Scandinavian countries, 
Belgium, the Netherlands, Switzer
land, and others as a pattern of a 
proper attitude. W h y should any
body complain? T h e answer on the 
part of the more aggressive "have-not" 
nations is that we have too much ad
vantage in case of commercial emerg
encies; that we w i l l not accept enough 
of their products in exchange; that 
we have occasionally held up the rest 
of the wor ld without suflicient con
sideration of the consumers' position; 
that in case of war we can and do cut 
off access to raw material sources; 
that they want a share in the control 
both for peace and war and intend to 
get it, by force if necessary. Back of 
all these demands is the ambition for 
power. However unfair this attitude 
may seem to us, it is strong and per
sistent, and to go back to the pre-war 
economy of minerals without change 
w i i l simply mean the necessity for f u 
ture protection of the status quo by 
force, as It has been maintained f rom 
time to time in the past. 

(2) Possible changes in the status quo 
W e may study more carefully than 

we have the grievances of the "have-
not" nations to see how far they may 
be ameliorated and how far self-
interest invites this procedure as a 
desirable alternative to the mainte
nance of the status quo by force. It 
may he cheaper to make certain con
cessions than to fight new wars. I 
do not pretend to know what can or 
should be done in the way of conces
sions. I merely emphasize the need of 
more careful consideration than we 
have yet given this problem. 

(1) It has been suggested, for in
stance, that the cartel system of distri
bution has heen solely controlled by 
producers and that representation in 
the cartels of consumers and govern
ments might lead to a more equitable 
distribution of products. It has been 
further suggested that there be an 
international reviewing authority such 
as a Permanent Car te l Commission. 

(2) It has been suggested that there 
should be more public control of price 
fixing and production quotas both 
within and without the mineral in
dustries covered by the cartels. 

(3) It has been proposed that there 
be , a review of the entire field of min
eral import and export tariffs and of 
quotas, and particularly preferential 
colonial and imperial tariffs. T h i s 
would include the valuation of actual 
effects of reciprocal trade treaties of 
multilateral scope and their compari
son wuth bilateral and barter agree
ments. T h e breakdown of mul t i 

lateral arrangements has been f o l 
lowed by the introduction of barter 
arrangements in increasing number 
and scope. W e do not yet know f u l l y 
the possibilities in either procedure. 

(4) T h e crux of the problem lies 
probably in the impaired purchasing 
power of the "have-not" nations. W e 
w i l l not accept enough of their manu
factured products in exchange, they 
do not have gold, and their currencies 
have been depreciated by turning their 
economic effort so largely into the 
building of armaments and hy ex
pensive efforts to achieve autarchy. 
W h i l e much of the difficulty is caused 
by their own actions, the exchange 
problem cannot be solved without in
ternational cooperation. 

(5) There has heen much discus
sion of the redistribution of colonies 
or of putting colonies under mandates 
wi th equality of access. Even if this 
were politically possible, the mineral 
reserves of the colonies are much too 
small to solve the problem. 

(6) It has been proposed that we 
consider the practicabifity of some 
sort of collective guaranty to mineral 
supplies, both in war and peace. 

(7) It has even been proposed that 
the wor ld would be better off if the 
"have" nations should help the "have-
not" nations to accumulate stockpiles 
of needed materials for use in 
emergency to obviate the possibility 
that these nations may feel impelled 
to go out and acquire raw materials 
by the acquisition of new territory. 

N o one of these possibilities has 
been adequately explored, nor have 
they been reviewed as a whole. T h e 
problem needs extensive study f rom 
the standpoint of each of the raw ma
terial industries and f rom the stand
point of each country. W e do not 
yet know enough about the possibili
ties to say how important a contribu
tion to wor ld peace could be made by 
any changes that may prove 
practicable. 
(3) Mineral sanctions 

A third alternative is to use the 
power now Inherent in the control of 
mineral resources by a few countries 
as a sanction in peace time as we l l as 
during war. T h i s would mean per
fecting some sort of collective control 
by the few fortunate nations; the ex
ercise of this control to lessen the 
building of armaments, to make clear 
that sanctions could and wouid be 
used to preserve peace, in the hope 
that recalcitrant nations might be 
deterred f rom precipitating a war, 
just as crime is to some extent deterred 
by the existence of a police force 
capable of decisive action. In other 
words, it would mean a more con
structive use of sanctions in the direc
tion of not only winning wars but of 
preventing them. Possession of min

erals means the power to control the 
production of guns, ships, and trans-
portational facilities by land, air, and 
water. T h e use of such power may 
not prevent al l war but may we l l l imit 
its incidence. 

Before the Peace Conference of 
1919 in Paris, the Brit ish W a r C o m 
mission suggested to the American 
Government that consideration be 
given to a proposal that the exportable 
surplus of raw materials controlled 
by the Al l ies be allocated after the 
war by mutual agreement, substantial
ly in continuance of the war pro
cedure, for the purpose of making the 
Central Powers dependent on the 
Al l ies during the fulf i l lment of the 
peace terms. Lists and estimates of 
key raw materials were drawn up by 
the Bri t ish and American delegations. 
jSfothing came of the proposal; in fact, 
it was almost entirely Ignored, even in 
the public records of the Peace Con
ference, 

T h e procedure for mineral sanc
tions was provided in Ar t i c le 16 of 
the Covenant of the League of N a 
tions. T h e only attempt to apply raw 
material sanctions—to Italy in the 
Abyssinian W a r — f a i l e d because they 
were badly planned and only partially 
enforced. T h e effort constituted no 
real test of the power of mineral sanc
tions. 

(4) Combination of (1), (2), and 
(3)—the most promisinff 

T h e use of al l three of these meth
ods seems a not unlikely outcome of 
any serious effort to meet the interna
tional problem inherent in the In
equality of mineral supplies among the 
nations. W h i l e the "have" nations 
may wel l make some concessions 
which w i l l help, it seems unfikely that 
they w i l l ever be w i l l i n g to give up 
any large part of their control, par
ticularly in view of the fact that the 
ambition for power plays so large a 
part in the changes being asked. W e 
cannot but feel that dominance, not 
equality, may be the ultimate objec
tive of the "have-not" nations. A f t e r 
making such concessions as seem 
reasonable, or seem cheaper than the 
cost of war, we may we l l use the 
power inherent in the control of raw 
materials to maintain law and order. 
T h i s procedure seems to promise some
thing hetter than the welter of world 
troubles which w i l l result f rom a 
purely defensive effort to maintain the 
status quo without the introduction 
of constructive measures to lessen the 
Impact of raw material problems on 
wor ld affairs. 

E v o l u t i o n of In ternat ional C o n t r o l 
of M i n e r a l s a n d its Pos s ib l e U s e 
for W o r l d P e a c e 

Whatever is done or not done along 
the lines mentioned, one outcome of 

(Continued on page 303) 
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N O N - M E T A L L I C M INERALS 

By 

K E N N E T H E. H I C K O K . '26 

Ins+ruc+or, Department of Metallurgy 
Colorado School of Mines 

Par t I I I—Sand and Grave l 
Sand and gravel are probably the 

most famil iar of a l l the non-metallic 
minerals. It is doubtful that a single 
adult person could be found in these 
Uni ted States who is not familiar wi th 
sand and gravel. In fact, these ex
tremely essential materials are so com
mon that we are prone to look upon 
them as being in the same classifica
tion as air or water because they are 
plent i ful and cheap. 

However, the fact that these ma
terials are low in price and plent i ful 
in quantity probably has had more to 
do wi th their widespread use than any 
other factor except their eminent 
suitability to their many applications. 
T h e widespread use of sand and 
gravel has resulted in a far-flung in
dustry which has a yearly tonnage 
production of almost unbelievable 
proportions. 

Specifications on sand and gravel 
vary over such wide limits, depending 
on the application, that it is almost 
impossible to state a clear definition 
that , w i l l hold for various localities 
and applications. 

M r . J . R . Thoenen of the U . S. 
Bureau of M i n e s suggests the fo l low
ing definitions: "Sand is the un
consolidated, g r a n u l a r material, 
coarser than 200 mesh and finer than 
14 'inch, resulting f rom the natural 
disintegration of rocks. Grave l is the 
similar unconsolidated granular ma
terial, coarser than ^4 inch but finer 
than inches, resulting f rom the 
same causes." 

As w i l l be noted f rom the above 
definition, unlimited leeway is 
allowed as to mineralogical make up 
as we l l as shape of the individual 
grains comprising the sand or gravel. 
Thus , the individual grains may re
sult f rom the disintegration of any 
kind of rock, sedimentary, metamor
phic or igneous, and the shape of the 
grains may vary f rom angular to 
spherical. 

T h i s is not to be interpreted that 
all sand or gravel is equally suitable 
for every different application because 
such is not the case. M a n y users have 
specifications that relate to grain shape 
as we l l as mineralogical character
istics. 

Production 

T h e wide occurrences of sand and 
gravel in commercial deposits are so 
variable that each deposit requires in
dividual consideration as to the most 
suitable means of exploitation. 

A broad classification of types of 
deposits would include, benches, pits 
and bars. These would be further 
classified as to depth of overburden, 
whether wet or dry, stratification or 
segregation of different sizes, and 
many other features. 

Depending on the type of deposit, 
mining could be done with shovels, 
draglines, bulldozers, carryalls, slack-
line cableways, dredges, or hj'^draulic 
monitors. Each particular type of 
equipment would be suited to some 
individual deposit while being useless 
for another type. One thing common 
to a l l deposits is that the mining and 
transportation method used must be 
low in cost. A few cents a ton may 
spell the difference between a nice 
profit or financial ruin. 

Transportation of the mined gravel 
to the washing-screening plant may he 
by means of trucks, locomotives, con
veyor belts, or even pipe lines. T h e 
type of transportation system used w i l l 
depend on tonnage to be produced, 
distance f rom the plant, depreciation 
of equipment, whether the material 
is wet or dry, and many other factors 
which w i l l vary f rom deposit to de
posit. 

T h e grand total of the sand and 
gravel produced in the Uni ted States 

during 1938, as reported by the U . S, 
Bureau of Mines in the Minera l s 
Yearbook for 1939, amounted to the 
huge sum of almost $86,000,000 which 
represented over 181,000,000 tons. 
Thus , the value of the sand and gravel 
produced domestically was some 
$10,000,000 over the combined value 
of the primary lead and zinc produc
tion for the same period. 

Beneficiation 
Beneficiation of sand and gravel 

must of necessity be very simple and 
low cost. In many cases screening to 
commercial sizes is the only treatment 
necessary. In other cases, clay must 
be washed f rom the sand grains and 
the clean, washed sand is then screened 
to size and dewatered. Some plants 
crush the oversize material and route 
the crushed product through the regu
lar sizing equipment. 

It is obvious that little beneficiation 
can be practiced on a product that 
averages only 47 cents per ton in 
value. 

Geographical Distribution and 
Political Control 

Sand and gravel deposits of com
mercial value are widely distributed 
throughout the wor ld . It is probable 
that every state in the U n i o n has some 
usable sand and gravel deposits. 
Every civilized country has ample sup
plies of these materials so that it is 
impossible for any nation to attempt 
political control of these very neces
sary non-metallics. 

• Wet Pit sand.and gravel plant near Denver. 
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• Loading i ruch from sand and gravel stockpile near Denver. 

Uses and Market 

T h e major use for sand and gravel 
is in construction work of all kinds. 
A s an aggregate for concrete work 
and as highway surfacing we find 
most of this material is used. 

A f t e r building and paving we find 
that the next biggest use for sand and 
gravel is as Railroad ballast. T h i s 
use has fallen off the past few j'ears 
because of the economic situation of 
the railroads. W i t h the return of 
prosperity this use should increase to 
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• Dry Pif sand and gravel deposit near 
Denver. 

tremendous proportions because much 
of their normal track maintenance 
which has been slighted the past few 
years, must be done eventually. 

In addition to these major uses, 
sand and gravel are also used for 
making glass, foundry moulding, 
grinding and polishing, in filter beds, 
and as engine sand to prevent slippage 
of engine wheels. 

T h e market for sand and gravel 
follows the construction trend and as 
a consequence it suffers or booms wi th 
construction. Seasonal demands also 
add to the uncertainty of the other
wise normal market because little con
struction work is in progress during 

the winter months, except in the 
southern states. 

T h e big increase in non-commercial 
production, that is, sand and gravel 
produced by cities, counties, state or 
federal governments, has caused a 
very definite trend toward portable 
plants which are set up as near the 
job as the gravel deposit w i l l permit. 
W h e n the job is finished, the plant is 
moved to a new location for the next 
job, and so on. T h i s cuts down trans
portation costs between the plant and 
the work and tends to decentralize the 
industry. 

L o w cost and availabifity have thus 
made our cheapest non-metallic prod
uct into one of the biggest industries 
in the Uni ted States. Because sand 
and gravel are low in cost and easily 
available, everybody can afford to use 
them in large quantities. T h i s is the 
basis of a huge industry that employs 
millions of men and which operates 
in al l parts of the country. 

^ y ^ l n e f a i d in the j p e a c e 

S e t t t e m e n t 

(Continued from page 301) 
the war seems to be pretty certain, 
and that is an increase in public con
trol of mineral resources, both national 
and international. T h e last war gave 
a great impetus to such control. A f t e r 
the war public control lessened for a 
short time, but very soon nearly a l l 
the governments of the wor ld began 
to interest themselves in the problem 
of securing better control of natural 
resources in the interest of national 
defense, or self-sufficiency, or con
servation, or whatever it may be 
called. T h e growth of barter has 
involved international understand
ings. T h e present w^ar has seen a 
tightening of public controls, not only 
of the nations at war, but by many of 
the neutrals. In fact, control meas
ures are coming along wi th such 
rapidity that the international min

eral business is already conducted in 
large part by or wi th the approval of 
governments, and much of the 
domestic business, even in countries 
like ours, has to accommodate itself to 
these conditions. It is an interesting 
fact that for 20 j'ears the trend toward 
public control of natural resources has 
been growing generally a l l over the 
wor ld , regardless of forms of govern
ment, political ideology, or conditions 
of war and peace. A wave of na
tionalization of mineral deposits, in 
one form or another, has swept the 
wor ld . Whatever it means, whether 
the trend is right or wrong, this is a 
fact which should not be ignored. 

Cartels, or international commit
tees, or wor ld monopolies have f rom 
time to time controlled the wor ld 
distribution of aluminum, coal and 
coke, copper, diamonds, lead, mercury, 
molybdenum, nickel, nitrates, petro
leum, platinum, potash, silver, steel 
sulphur, tin, tungsten, and zinc. 

If one looks forward to the future, 
it seems to be reasonably certain that 
an ever-growing part of the interna
tional trade in minerals w i l l be un
der some sort of international control, 
both public and private, through 
cartels, trade agreements, quotas, ex
change controls, barter, nationaliza
tion of resources, and by other meth
ods. T h e control w i l l presumably not 
be lodged in any single supernational 
or international political organization 
but w i l l come gradually into being 
through the growth of a plexus of 
agreements, public and private, which 
w i l l progressively narrow the field of 
private initiative. 

T h e growth of international con
trol of this kind may supply crude 
machinery for accomplishing any of 
the ends which may be sought in any 
post-war attempts to solve the inter
national control problem. In fact, the 
spread of international control to date 
is largely in response to the varied 
problems which have come up. W h a t 
ever the merits or demerits of inter
national control, whether we like it 
or not, the fact is that in the sense 
above indicated it seems to be in the 
process of evolution. T h e problem 
now is to find out how intelligently 
we may direct that control in the 
interest of wor ld peace. 

Par t to b e P l o y e d b y the U n i t e d 
States i n the So lu t ion of the 
W o r l d M i n e r a l P r o b l e m 

T h e Uni ted States is the world's 
largest producer, largest processor, and 
largest consumer of the world's min
erals. It commercially controls im
portant mineral supplies in many other 
parts of the wor ld . It is dependent 
on foreign sources for many needed 
minerals. It has built up foreign 

(Continued on page 320) 
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UP THE L A D D E R 

E. R. Harrington, Ex-'24 
Receives Doctor's Degree 

Eldred R a y Harr ington, head of 
the science department at the A l b u 
querque H i g h School, received a Doc
tor of Philosophy degree f rom the de
partment of chemistry in the U n i 
versity of Southern California 's 
graduate school on June 8 in Los 
Angeles. 

Har r ing ton took graduate work at 
the Ca l i fo rn ia university f rom 1931 
to 1935. H e was admitted to its school 
of research in 1936. H i s work has 
been in the division of physical chem
istry, the special division of colloid 
chemistry. H i s thesis was a study of 
colloidal properties of several N e w 
Mex ico clays, among them adobe, 
ball , fire, kaolin and pottery. 

E. R. H A R R I N G T O N 

H e was graduated f rom the A l b u 
querque H i g h School in 1920. A f t e r 
spending two years at the Colorado 
School of M i n e s and two years at the 
Universi ty of N e w Mexico , Har r ing
ton received a degree in civi l engi
neering, majoring in geology. H e 
later received a master of arts degree 
in geology f rom the Universi ty of N e w 
Mex ico , adding majors in chemistry,, 
physics and mathematics. 

Har r ing ton is a good example of 
what " M i n e s persistence" and de
termination w i l l do. 

Here W e Have a Mining M a n 

By A . C . H A R D I N G , "37 

T h e first time I met M u r c h , I 
was working at a nearby gold prop
erty. T h e accountant and 1 were 
sitting in the office holding a bul l -
session when M u r c h opened the door 
and instinctively ducked his head as 
he entered. T h e accountant jumped 
to his feet, introduced us, and wi th 
the air of an expert on the topic, pro
claimed, " W e were just discussing 
mine management." M u r c h snorted 
and dismissed the subject wi th , " T h e 
longer I 'm at it, the less I know about 
i t ." 

W e two novices laughed politely, 
accepting this gross understatement 
as an expression of modesty. W e 
knew better, and so, evidently, did 
the Nat ional Lead Company. Fo r 
twenty-one years he has been superin
tendent of properties for Nat ional 
Lead subsidiaries, for the past twelve 
years, superintendent of its E l Por ta l , 
Cal i forn ia , barytes operation, now has 
supervisory capacity over a bentonite 
property at Hector, and as an exam
ining engineer, has inspected hundreds 
of properties in western states for the 
same company. 

A couple of months after that first 
meeting, I went to work for him as 
engineer and oflice man, later adding 
responsibility of foremanship over the 
smaller of the two mines at E l Por ta l . 
T h e first thing he told me when I 
showed up at his office to go to work 
was, " I f you see anything around here 
that you don't think is right, go 
ahead and change it. W e don't pro
fess to know much about office work ." 

I decided not to accept this invita
tion too literally, and it wasn't long 
before I realized that M u r c h had 
evolved a Utopian clerical system 
f rom his years of production experi
ence. H i s formula consisted simply 
in eliminating a l l figures that were 
not absolutely necessary to efficient 
operation, and in reducing to a mini
mum the routine work of compiling 
figures that were necessary. T h i s 
characteristic of s implifying pro
cedures and reducing complex prob
lems to their fundamentals is inherent 
in everything he tackles. A para
mount example of the direct way he 
deals w i th a subject resulted when I 
proudly announced one day that the 

two Hardings would soon be three. 
H e asked only two questions, but of 
all the possible questions he had f rom 
which to choose, I marvelled that he 
quickly selected the two that were 

E. H . M U R C H I S O N , E.M. , '12 

undoubtedly the most important. " D o 
you both want i t ? " ; and, " H a v e you 
got a good doctor?" I don't believe 
the answers should be considered 
significant to this character study, but 
to ease the minds of the curious, I 
happily could and did say " Y e s " to 
both. 

Al though he is quite receptive to 
new ideas, presented on a basis of 
practicality, he is equally quick to 
puncture a glittering theory wi th a 
pointed remark. H i s foremen find 
him an easy boss, personifying, for 
me, the expression I once heard, " I f 
you want an easy job, work for a 
man who knows his business," but 
they do wel l to have an answer pre
pared for his almost inevitable 
" W h y ? . " G l i b tongued salesmen 
have been stymied by a practical 
" W h a t good is i t ? " and their failure 
to properly distinguish between a 
grunt and a snort. 

M u r c h doesn't l ike his first name, 
and the only person I ever heard call 
him " E a r l " was his father, a former 
Colorado State senator f rom Arvada , 
when he visited the property last sum
mer. T o everyone who knows him 
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G R A N B Y D A M SITE 

Granby reservoir is to be the largest 
of the project and is located hetween 
Granby and Grand Lake . It w i l l be 
more than eight miles long and w i l l 
have a capacity of 482,000 acre-feet. 
Granby dam, therefore, although it is 
not the highest on the project, w i l l im
pound the most water. Its height is 
223 feet above river level plus 63 
feet to bedrock ( F i g . 12) . 

T h e site has been investigated for 
both a concrete arch and an earth 
and rock-fi l l dam. T h e axis of the 
latter, if shown on the Location M a p , 
Figure 13, would pass through P i t 
N o . 13 and cross the river at the 
location of the bridge. 

T h e site is in an area of pre-
Cambrian rocks wi th scattered occur
rences of Jurassic and Cretaceous 
rocks though none of the sedimentar
ies are involved in the dam site. T h e 
area is marked further by the wide
spread occurrence of consolidated 
tufaceous clays and basalt flows with 
some sand and gravel streaks which 
are believed to be the equivalent of 
the Nor th Park formation of Miocene 
age. These beds show in very few 
places at the surface but are present 
in nearly a l l excavations such as road 
cuts, test pits, etc., in the area sur
rounding the dam site. Blanketing 
all of the older formations in many 
parts of the area are glacial moraines 
of considerable magnitude. 

T h e rocks at the main dam site 
are entirely pre-Cambrian granite, 
pegmatite, gneiss and schist. In the 
unaltered state they are strong rocks 
except for the schists which are some
times composed largely of biotite and 
are very soft. T h e y do not occur in 
abundance on the outcrop but core 
dr i l l ing indicates that they are wide
spread under the overburden. 

Structure: 
Fault ing, shearing or any process 

which may weaken the rocks of the 
foundation are very important, es
pecially in the case of a concrete arch 
dam. X h e engineer is interested in 
the strength and elasticity of the rocks 

By ROSS L. H E A T O N 

Geologist Bureau of Reclamation 

much more than in their names or 
mineral composition. 

T h e dam site was carefully mapped 
on a scale of 50 feet to the inch. T h e 
various kinds of rock were shown and 
every visible evidence of movement 
was recorded. Others were dis
covered by core dr i l l ing. These, to
gether with the outcrop areas are 
shown on the Location M a p , Figure 
13. T h e large scale map showing 
kinds of rock and classification of 
overburden cannot be reproduced here 
on account of its size. 

T h e great majori ty of the faults 
consists of only one plane of move
ment and affect the rock for not more 
than an inch or two. T h e y are some
times discontinuous and not traceable 
across covered areas to adjacent out
crops. Others resolve themselves into 
a zone of movement one or two feet 
wide. O n l y one appears to have 
affected a zone of any considerable 
width and it was discovered hy pit 
digging and core dr i l l ing on the lef t 
(east) abutment. Here tbe rock is 
badly altered and is very unsound for 
a width of 20 feet or more (See Sec
tion C - C , F i g . 13) . T h e feldspars 
are altered to clay and the micas dis
integrate readily so that practically 
no core was recovered in the diamond 
d r i l l holes. It is possible that other 
similar zones may occur in the river 
bottom. T h e faults strike in two 
directions approximately at right 
angles to each other. 

Overburden: 

T h e overburden at Granby dam 
site consists of slide rock, glacial out-
wash gravels and slope wash, the lat
ter consisting of a mixture of soil, 
sandy clay and rock fragments which 
range in size f rom pebbles up to large 
boulders. T h e slope wash is five to 
ten feet deep on the covered areas of 
the upper slopes and thickens toward 
the river. In the lower slopes it 
varies f rom 15 to 23 feet except in 
the lowest portion where it is 29 to 
45 feet deep. T h e river gravels in 
the vicinity of the axis and upstream 
f rom that point are 50 to 62 feet deep 
and reach a depth of 76 feet just above 

the axis of the proposed earth and 
rock-fi l l dam. 

Materials: 
It is proposed to secure materials 

for the embankment f rom an area just 
east of the dam site and designated as 
Bor row Area N o . 1 on Figure 14. 
It is morainal material similar to that 
at Green Mounta in but with less 
rock flour and, therefore, somewhat in
ferior compaction properties. Screen
ing w i l l be necessary to remove the 
boulders. O n a bench at the north 
edge of tbe borrow area the material 
has been reworked by river action and 
it w i l l probably be util ized in the semi-
pervious zone of the dam. Other 
areas in the vicinity were tested but 
were found unsatisfactory mainly on 
account of the intermixture of de
composition products f rom the Nor th 
Park clays. 

Mater ials for the pervious zone 
may be obtained f rom required exca
vation to bedrock in the river bottom. 
Rock for rock-fi l l and riprap w i l l 
come f rom required excavation for 
the spillway and outlet tunnel and 
f rom screening operations in the bor
row area. 

Dikes: 
Four dikes w i l l be required to span 

saddles in the reservoir r im ( F i g . 
14). O n l y three of these are of 
major importance. A s may be seen 
f r o m the cross sections. Dikes Nos. 1 
and 2 are in an area of thin, sandy 
clays overlying the N o r t h Park for
mation. T h e latter is doubtless ex
cellent for cutoff purposes and is be
lieved to have plenty of bearing 
strength for this type of dam. Dike 
N o . 1 w i l l have a length of 2000 feet 
and a maximum height of 70 feet. 
N o . 2 w i l l be 1200 feet long and 45 
feet high. T h e materials w i l l prohably 
come f rom Bor row Area N o . 4 ( F i g . 
14). T h e y consist of outwash gravels 
and residual clays which w i l l he 
mixed in the shovel operations. 

D ike N o . 3 w i l l span a gap which, 
in pre-glacial times, probably formed 
the channel of the Colorado River- . 

= Ronald L. Ives. "Glacial GeoloKy o( the Monarch 
Valiey. Grand County, Colorado". Bull. Geol. Soc. 
Amer., Vol. 49. 1938, p. 1056. 
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Fig. 9. View along line of cross secHon of Figure 8. M—Morrison shale: 
D—Dakota formation: P—upper porphyry sill. 

I t is now fil led wi th outwash sand 
and gravel, wi th some t i l l , to an un
known depth. One of the test pits 
went to 80 feet as shown in the cross 
section without striking bedrock. 

T h e nature of the foundation for 
this dike might lead to the suspicion 
that it would be a source of serious 
leakage hut the percentage of t i l l , to
gether w i th the long percolation dis
tance, is reassuring. However, pre
cautions w i l l be taken to blanket the 
upstream toe of the embankment over 
a considerable area wi th impervious, 
clayed material. 

D ike N o . 3 is to he 1900 feet long 
and 55 feet high. T h e materials w i l l 
be derived f r o m Bor row A r e a N o . 
3 - A ( F i g . 14) which is morainal ma
terial similar to Bor row Area N o . 1. 

D i k e N o . 4 is small and compara
tively unimportant. It w i l l have a 
foundation similar to that at Dikes 
Nos . 1 and 2. 

Invesfigafions: 
M u c h the same routine was fo l 

lowed as in the investigations at Green 
M o u n t a i n dam site except that at 
Granby, a total of six sites for earth
en dikes was examined, two of which 
were abandoned. These, if utilized, 
would have eliminated Dikes Nos. 1 
and 2 and would have involved the 
use of a natural spillway on the west 
side of the river a mile below the 
main dam. Qui te extensive investiga
tions were carried on at this spillway, 

. involving numerous test pits, trenches 
and core d r i l l holes. These explora
tions disclosed a very interesting ex
ample of alternating basalt flows and 
volcanic tuffs f i l l ing a huge "valley" 
in the ancient pre-Cambrian complex. 

O n each side of this "valley", which 
apparently came in f rom the west, 
granites form the r im of the present 
canyon of the Colorado River . In 
the center of the "val ley," alternating 
basalt and scoriaceous clays were pene
trated to a depth of 355 feet by a 
diamond d r i l l before reaching granite 
at a point 110 feet below the river 
level. 

O n the main dam and on the dikes 
and natural spillway, 127 pits, 
trenches and drif ts were dug. T h i r t y -
eight core holes were dri l led, some of 
which were inclined, the two deepest 
ones being approximately 550 feet in 

depth (See F i g . 13) . I n addition to 
the above, six-inch diameter cores 
were ohtained f rom four places on the 
abutments, sent to the laboratory and 
tested for modulus of elasticity. 

N O R T H F O R K DIVERSION 
D A M SITE 

T h e location of the proposed N o r t h 
F o r k Diversion dam is on the Colo
rado River three-fourths mile below 
the confluence of the N o r t h Fork and 
G r a n d Lake Outlet . A 47 foot dam 
at this point w i l l fo rm what is to be 
known as Shadow Moun ta in Lake 
and w i l l raise the water level to the 
same elevation as G r a n d Lake . T h e 
dam is to be an earth- and rock-fi l l 
structure wi th the spillway on the 
right abutment. It w i l l serve to 
divert a part of the water f r o m the 
N o r t h Fork into G r a n d Lake by way 
of G r a n d Lake Outlet and thence to 
the west portal of the Continental 
Div ide T u n n e l . 

T h e site of N o r t h Fork Diversion 
dam is entirely in glacial material, 
some of which has been reworked by 
stream waters. T h e site was formed 
by the Colorado River cutting through 
a terminal moraine which was lef t 
as a dam across the valley when the 
glacial ice receded. A lake was un
doubtedly present for a time and it 
is proposed to restore this lake, but 
to a higher level than it was original-

ly-
T h e abutments consist of practical

ly impervious glacial t i l l down to 10 
feet below river level and extending 
across the river. Below this is a layer 
of sand, gravel and boulders, wi th 
some clay, 27 to 33 feet deep (See 
cross sections, F i g . 15) . W a t e r was 
encountered in the pits when they 

w Fig. 10. Stripping operations, left abutment, 
sill: M—bench of Morrison shale crossed by coffer 
is in depression In top of porphyry sill. 

G—glacial drift: P—top of lower porphyry 
dam cut-off wall at left on dip slope. Shovel 

penetrated this laj'er but it came into 
the pits slowly. Below this is the 
N o r t h Pa rk formation consisting of 
impervious consolidated volcanic 
clays wi th streaks of sand and gravel. 

A low dike 2250 feet long w i l l ex
tend f rom the right abutment along 
the top of the terminal moraine (See 
Section B - B , F i g . 15) . 

T h e ground water table slopes 
f rom 10 feet above river level at the 
outer end of the dike to 10 feet below 
river level in the pits near the stream. 
W a t e r stands 8 to 10 feet below rivei 
level in these pits and a fluorescein 
dye test failed to show any water 
movement hetweefi Pits 4 and 5 in 
24 days. They are 110 feet apart. 

Mater ia ls for the impervious and 
semipervious zones of the dam w i l l 
be found in abundance 1000 feet 
above the dam site. Rock for rock-
fill and riprap w i l l probably be de
rived f rom screenings in the same 
area. Concrete aggregate may be ob
tained f rom a deposit less than a mile 
f rom the dam site. 

E A S T E R N S L O P E D A M S!TES 

T h e General Layout M a p , F i g . 1, 
shows the locations of Horsetooth, 
A r k i n s and Carter Lake reservoirs. 
A l l of the dams to be built at these 
reservoir sites are in the sedimentary 
rocks of the eastern foothills of the 
Rocky Mountains. These formations 
consist of alternations of hard sand
stones and softer shales. They have 
been tilted against the mass of the 
ancient igneous and metamorphic 
rocks of the mountains and erosion 
has lef t the harder rocks as parallel 
ridges separated hy valleys in the 
softer beds. T h e latter form the 

reservoir sites. Dams must be built 
wherever the bounding ridges on the 
low side of the reservoirs have been 
cut through by erosion. 

Horsetooth reservoir w i l l require 
four dams which are to be known 
as Horsetooth, Soldier Canyon, D i x o n 
Canyon and Spring Canyon. T h e 
latter three are in erosion notches in 
the ridge or hog-back formed by the 
hard sandstones of the Dakota forma
tion. Horsetooth dam w i l l span the 
reservoir valley at the north end. 

Ark ins dam as we l l as the main 
dam at Carter Lake w i l l also be in 
erosion notches in the Dakota hog
back. Since the same formations w i l l 

be involved in all five of these dam 
sites only one of them, Soldier Can
yon, w i i l be described. Slight, 
significant differences in the sites w i l l 
be mentioned. 

T h e formations involved In the 
eastern slope reservoirs are shown In 
the table on the second fol lowing page, 

Some of the formation names in 
the table are a departure f rom ortho
dox usage and are descriptive of 
lithologic units for convenience in de
scriptions for engineering design. 
T h u s the term "Sundance" is ap
plied to a sandstone unit which in
cludes the Entrada and the Jelm (?) 
formation of W y o m i n g . T r u e Sun
dance marine beds are absent in this 
locality. T h e term " L y o n s " is ap
plied to the upper cross bedded mem
ber of the type Lyons, the lower part 
of which here contains a large pro
portion of red shale. T o that por
tion is given the name "Satanka", 
although it is equivalent to only the 
lower Satanka of W y o m i n g . 

T h e Lykins formation consists of 
red shales and sandy shales wi th two 
or three thin limestone members in 
the lower part. The Lyons is a hard, 
hufi colored, slabby, cross bedded 
sandstone. T h e Satanka is an alter
nation of red shales and sandy shales 
w i th thin beds of light colored sand
stone. T h e Ingleside is a massive, 
light red sandstone and the Fountain 
consists of arkosic sandstone and con
glomerate wi th some red shale and a 
few thin nodular limestones. T h e na
ture of the I.)akota, Morr i son and 
Sundance formations may be seen in 
the geologic column and cross sections. 
Figure 16. 
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•Ig, 11. Excavating In elongated depression in fop of porphyry sill, leff abutment. 
Shows Morrison shale slumped into depression. 



tcrop map and geologic cross sections, Granby dam site. 

SOLDIER C A N Y O N D A M SITE 

Soldier Canyon is the northernmost 
dam site in the Dakota hogback ridge 
on the east side of Horsetooth reser
voir. T h e dam is to be an earth and 
rock-f i l l structure with a height of 
190 feet above bedrock and an up and 
downstream length of 1060 feet. T h e 
crest length w i l l be 1050 feet. T h e 
embankment w i l l have an upstream 
slope of 3 to 1 and a downstream 
slope of 2}4 to 1, changing to a 6 
to 1 slope near the toe. N o spillway 
or outlet tunnel w i l l be involved since 
the reservoir outlet is to be at Horse
tooth dam. 

Geo logy : 

T h e only formations directly in
volved in the Soldier Canyon site are 
the Dakota and the upper part of 
the underlying Mor r i son , T h e D a 
kota is 315 feet thick and consists of 
three massive sandstones separated by 
shales. T h e upper 160 feet of the 
Mor r i son is shale which is Hmy in 
places. T h e thicknesses, normal to 
the bedding planes, of all the strata 
involved in and near the site, are 
shown on the geologic column ( F i g . 
16) . 

Sfructure: 

T h e dip of all of the strata is down
stream but decreases in amount f rom 
30 degrees at the upstream toe to 23 
degrees at the downstream toe. T h i s 
change in dip is shown in Section 
C - C of Figure 16 which also shows 
the succession of strata present under 
the dam embankment along line C - C 
on the Location M a p . Cross Section 
A - A , on the axis of the dam, is prac
tically along the strike of the beds 
and they are, therefore, shown as 
nearly horizontal. T h e i r thickness is 
shown as being greater than in the 
geologic column because the cross sec
tion is vertical and the strata are in
clined. Cross-section B - B is a de
veloped section along the proposed cut
off trench and the strata are there
fore shown as nearly horizontal in 
the center and inclined at the ends. 
T h e dip of the beds is also shown on 
the Location M a p by means of struc
tural contours drawn on the top of 
the upper sandstone of the Dakota 
group. There are no faults cutting 
across the rocks of the dam site 
although some slipping has occurred 
between the layers of sandstone dur
ing the t i l t ing process, resulting in 
numerous slickensided surfaces. 

Overburden: 

T h e depth of overburden ranges 
f rom 1 to 30 feet and is, as a rule, 
thinner on the upper slopes and thick
er on the lower slopes and in the 
stream bottom. T h e thickness of 
overburden is shown on Figure 16. 
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GRANBY DIKE No.2 
f-ao 

LEGEND 

LOCATION MflP 

lie TMOHPSDW PHOJCCT COLOBJOO 
GRANBY RESERVOIR 

DIKES I, 2 AND 3 
GEOLOGIC CROSS SECTIONS 

ii/Lt. 

•V Fig. 14. Geologic cross sections at Granby dikes with map showing location of dikes, borrow areas and earth and rock-fill layout for main dam. 

A s w i l l be seen on the logs of test 
pits on the same drawing, the over
hurden on the slopes usually consists 
of sandy clay wi th scattered boulders 
and fragments of sandstone. T h e 
clay content is such that the material 
is usually sticky when wet and holds 
up we l l in the pits without cribbing. 
T h e overhurden in the stream bottom 
consists of sand and gravel wi th 
rounded boulders of quartz schist 
f rom the mountains to the westward. 

Percolation Tests: 
Since al l of the strata dip down

stream, possible seepage loss through 
porous beds is a matter of some con
cern. T h e formation which is 
thought to present the greatest possi
bility for seepage is the Sundance 
sandstone. It is 200 feet thick as 
shown by the log of d r i l l hole N o . 201, 
although none of it is exposed at the 
surface at the dam site and only a few 
feet in other parts of the reservoir. 

Formations involved in Eastern Slope Reservoirs 

A G E F O R M A T I O N 
T H I C K N E S S 

(Feet) 

Upper 
Cretaceous 

Upper sandstone 
Upper shale 

25-+0 
155-200 

Lower 
Cretaceous 

D A K O T A 
Middle Sandstone 
Lower Shale 
Lower Sandstone 

35-75 
6-SS 

35-75 

Upper 

Jurassic 

MORRISON 
S U N D A N C E 

2SS-340 
115-200 

Triassic (?) and 
Permian L Y K I N S 550-850 

L Y O N S 46-65 

Permian S A T A N K A 170-210 

' I N G L E S I D E 90-125 

Pennsylvanian ' F O U N T A I N 900-1-50 

Percolation tests were taken for 
every five feet of the sandstone in d r i l l 
hole N o . 201. T h e losses in the 
upper part of the hole were very slight, 
but in the lower part they ranged 
f rom 9.75 to 21 gallons per minute 
under a pressure of 85 pounds per 
square inch in a three inch diameter 
hole. These losses are, of course, not 
excessive. Laboratory tests on blocks 
f rom an outcrop of the upper part of 
the sandstone showed a percolation 
rate of .23 foot per year, under unit 
conditions, parallel to the bedding 
planes and .04- foot per year across 
the bedding planes. T h e conclusion 
was reached that there w i l l be some 
loss while filling the pores of the sand
stone in the dry zone near the surface 
but that it w i l l then be considerably 
less than the loss by evaporation. T h e 
sandstone is we l l blanketed through
out the length of the reservoir. 

G E O L O G I C FEATURES O F O T H E R 
E A S T E R N S L O P E D A M SITES 

D i x o n Canyon and Spring Canyon 
dam sites are almost identical with 
Soldier Canyon except th'at at Spring 
Canj 'on the overburden is heavier and, 
due to peculiarities of erosion, the 
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• Fig. IS. Saologic cross sections and layout for North Fork diversion dam. 

axis of the dam is to extend between 
outcrops of the middle Dakota sand
stone instead of the upper Dakota as 
at the other two sites, Horsetooth 
dam w i l l be 1460 feet long and 90 
feet high and w i l l extend across the 
upturned edges of the strata instead 
of parallel to the strike. One end 
w i l l rest on the Lj 'ons sandstone aad 
the other on the shales and limestones 
of the lower Mor r i son formation. T h e 
Sundance and Lykins w i l l underlie 
the main hody of the dam and an out
let tunnel w i l l be built near the 
center, under the embankment. 

T h e crest of Ark ins dam w i l l ex
tend f rom the lower Dakota sand
stone on the south side to the middle 
Dakota on the north. T h e crest of 
the main dam at Carter Lake w i l l 
connect middle Dakota outcrops on 
each side of the canyon. T h e beds 
dip at angles of only 13 or 14 de
grees. O f the other two smaller dams 
at Carter Lake, one w i l l extend 
across upturned beds between the 
Lyons and M o r r i s o n formations as at 
Horsetooth dam. T h e beds dip more 
steeply at Carter Lake, however, and 
the dam w i l l , therefore, be much 
shorter, having a crest length of only 
1060 feet. Its height w i l l be 65 feet. 
T h e other dam or dike w i l l be built at 
the north end of Carter Lake and span 
a wide, shallow depression in the 
reservoir r im which is a structural as 
w e l l as a topographic saddle. T h e 
foundation rock w i l l he the Lyons 
sandstone wi th practically no over
burden. T h i s dike w i l l be 1150 feet 
long and 36 feet high. 

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

There w i l l be raany tunnels along 
the canal lines varying in length f r o m 
a few hundred feet to more than two 
miles. T h e location of these tunnels 
is shown on the layout map ( F i g . 1) . 
T h e first one below the east portal of 
the Continental Div ide tunnel is the 
Gian t T r a c k tunnel. It w i l l be 6500 
feet long and nearly a l l in granite. 
Below Estes Park on the north side 
of B i g Thompson River there w i l l 
he several short tunnels in granite and 
quartz schist on the conduit to the 
power plant at the forks of the B i g 
Thompson, although this canal is not 
included as a part of the present con
struction program. 

T h e first tunnel north of B i g 
Thompson R ive r on the Poudre Sup
ply Canal w i l l he the Green Ridge 
tunnel, one-half mile long which w i l l 
be driven in a mixture of granite and 
schist, quite seriously affected by 
faul t ing. Its west portal is near the 
B i g Thompson fault, the latter being 
associated wi th a large echelon fold . 
Farther north, at the south end of 
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• Fig. 16. Soldier Canyon dam site. Geologic cross sections with map showing surface geology. 

Horsetooth reservoir, is the Horse
tooth tunnel, the longest on the canal 
system. It has a length of 11,600 feet 
and is to be driven across a large 
eroded anticline. Steeply dipping beds 
of the Fountain formation flank the 
fo ld on each side while the center por

tion of the tunnel w i l l be driven in 
granite and lesser amounts of schist. 
A t least three faults and two dikes 
w i l l be encountered. 

South of the B i g Thompson River 
the Carter Lake inlet tunnel w i l l be 
driven through the Fountain arkosic 

sandstones for 1600 feet, the Ingle
side sandstone for 350 feet, and the 
Satanka shales and sandstones for 650 
feet. T h e tunnel direction w i l l be 
directly w i th the dip of the beds 
which is uniformly fifteen degrees. 

Rabbit Moun ta in tunnel is on the 

E X P L A N A T I O N 

^AI^DNFONE | KDJ j TOP DALTOLA 

KD; I MLIMLB L)A^CLFA 

KDI I LOUVER DALIOLA 

TALU 

MORRISON 

SUNDANCE 

FAULL-PTI ZD. 

• Fig. 18. Rabbit Mountain tunnel site. Geologic cross seciion. 
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• Fig. 17. Rabbit Mountain tunnel site. Structural geologic map. 

E X P L A N A T I O N 

Top of Upper Dakota sandstone 

Top of Middle Dakota sandstone 

Next sandstone below middle Dakota 

Top o f Lower Dakota s a n d s t o n e 

F o r m a t i o n c o n t a c t s 

A l l u v i a l d e p o s i t 

S l i d e r p c k 

S t r u c t u r a l contours on Middle 
D a k o t a . I n t e r v a l "50 fee t . 

Faul t showing upthrow and downthrow 

I n t e r m i t t e n t s t r e a m s 
L i n e A - B i s line o f c r o s s - s e c t i o n . 

St. V r a i n Supply Canal just south of 

L i t t l e Thompson River . It w i l l pene

trate an echelon fo ld but, unlike 

Horsetooth tunnel, it w i l l be entirely 

in sedimentary rocks. T h e arch is 

asymmetrical wi th six degree dips on 

the northeast and thirty degree dips 

on the southwest. T h e formations in

volved are the upper Mor r i son and 

the lower and middle Dakota {Figs. 

17 and 18) . T h e tunnel w i l l be ap

proximately 4000 feet long of which 

1400 feet w i l l be in the Dakota and 

1600 feet in the Mor r i son forma

tion. There is a zone near the south

west end of the tunnel which has been 

badly shattered by fault ing for 100 

feet. There is a downthrow on the 

southwest of 130 feet. O n the down

throw side the upper Dakota sand

stone and shales are folded into a 
series of smali anticlines and synclines 
plunging steeply to the southwest. O n 
the northeastern side of the anticline 
there is another fault trending in the 
direction of the dip. A t one point it 
is close to the line of the proposed 
tunnel and no doubt the rocks w i l l 
he noticeably disturbed for a distance 
of 200 feet or more. 

In the geological work connected 
wi th the project the writer was assisted 
throughout the investigations hy Chas. 
S. Content, Assistant Geologist. T h e 
geological work during foundation 
testing at Green Moun ta in dam site 
was directed by M r . Content and 
that for Granby and N o r t h Fork D i 
version D a m sites was supervised by 
Horace N . Goodel l , who also mapped 

the geology of Granby dam site. W . 

A . Thompson gathered geological data 

at Green M o u n t a i n dam during the 

driving of the outlet tunnel and 

assisted in preparing maps and cross 

sections of the eastern slope dam sites 

after completion of the field work. 

Porter J . Preston is the Supervising 

Engineer of the Colorado-Big 

Thompson Project, the fourth largest 

reclamation project in the country. 

T h e Bureau of Reclamation is in the 

Department of the Interior, H a r o l d 

L , Ickes, Secretary. A l l Bureau work 

is under the direction of John C . 

Page, Commissioner; R . F . W a l t e r is 

the Chief Engineer of the Bureau; 

S. O . Harper is the Assistant Chief 

Engineer, and J . L . Savage, is Chief 

Designing Engineer. 
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WITH THE f^anufactu^e^S 

EQUIPMENT NEWS 

New Switch 
A new Auxiliary Section Insulator 

Switch, designed to minimize electrical 
fire hazards and to protect electrical 
equipment in mines, has recently been 
placed on the market by tbe Mosebach 
Electric & Supply Co., 1173 Arlington 
Ave., Pittsburgh, Pa. Really two switches 
in one, the new unit consists of a standard 
type Mesco Insulator Switch combined 
with a smaller switch which can be fused 
for any desired load. 

— — 

When ordinary switches are employed, 
the full load, capable of operating ma-
chiner}' such as loaders, cutters, etc., is 
of course carried through the switch. In 
such cases, where it is necessary to op
erate small pumps, fans, etc., at the face 
during shutdown periods, the small load 
also is carried through the large switch. 
Thus, when the ampere load is suddenly 
increased, as often happens, the switch 
does not cut it out, and the higher amper
age burns out the motors, resulting io 
ruined equipment and often in mine fires. 

Chief advantage of the new Mesco 
Switch over ordinary switches is that, 
although high amperage load can be 
routed through the larger switch during 
working periods, this switch can be 
opened and the smaller one closed during 
shutdown periods. The small switch 
passes sufficient ampere load to operate 
fans, small pumps, etc., but if the amper
age is suddenly increased the fuse burns 
out, stopping all current and protecting 
the equipment at the face. 

The manufacturer will be pleased to 
supply additional information and prices 
upon request. 

Improved Design of 

Sand Filter Clar i f ier 

The Hardinge Company, Incorporated, 
York, Pennsylvania, announces a new 
design, heavy duty sand filter, which is 
used for filtering boiler feed water, gold 
cyanide solutions, brine, gasoline and the 
like. It incorporates two new types of 
drives, one for intermittent operation, 
using standard open type worm gearing 
and the other for continuous operation 
with completely enclosed drive on ball 
bearings in an oil filled housing. 

This sand filter, unlike others, requires 
no washback, with attendant loss of 
liquor. In principle, the liquid to be 
clarified is introduced in the tank, on the 
bottom of which is a sand filter bed and 
spiral scraping mechanism. The liquid 
is drawn through the filter bed by a 
vacuum pump or by hydraulic pressure 
of the liquid in the tank. As the bed 
becomes impervious from the sludge de

posited thereon, the scraper removes this 
sludge to the center, where it is dis
charged. At the same time, a very light 
cut is taken off the top of the sand bed 
by slightly lowering the scraper. This 
cut removes the sludge that tends to col
lect between the particles of sand over 
long periods of time. 

The sand bed need be renewed only 
once every two to five years as a rule. 
The filtrate is crystal clear. The opera
tion is extremely economical, a sand cut 
being required only periodically and is 
made with a simple movement of a new 
type ratchet wrench on top of the driving 
mechanism, which accurately controls the 
amount of the cut required. The units 
are made in sizes from 6' to 100' in 
diameter, with capacities ranging from a 
few gallons up to S,000 gallons per minute. 

New High Corrosion 

Resistance Valve 

Shown in the illustration is the latest 
type of Kennametai valve developed by 
McKenna Metals Co,, 323 Lloyd Ave., 
Latrobe, Pa. Known as a "slow up valve," 
it has a small ring of Kennametai in
serted in the valve seat, with a cone 
shaped piece of Kennametai, ground and 
lapped to the same angle of chamfer, 
tipped on the vaive stem. Both seat and 
stem are lapped so accurately they will 
hold a vacuum. 

As in the case of Kennametai ball valves 
and other valves equipped with this hard 
carbide material, the new Kennametai 
slow up valves are extremely resistant to 
both erosive and corrosive action. For 
this reason, Kennametai valves have wide 
applications in the oil industry, where oil 
containing sand in suspension soon wears 
out ordinary valves; in the gas industry, 
where corrosive gases are encountered; 

in the chemical industry, where its high 
corrosion resistance favors its use in acid 
proof pumps and similar equipment; and 
in other industries where resistance to 
abrasion and corrosion is important. 

Despite its extreme hardness, which is 
about 78 Rockwell C or 91 Rockwell A 
for grade K H , Kennametai is unusually 
strong, enabling valves on which it is used 
to resist breakage while in service. Ken
nametai balls, for example, have been 
placed on an anvil and struck with the 
full force of a 12 Ib. sledge without 
breaking. 

Kennametai can be supplied in pre
formed shapes of almost any design for 
tipping valves and valve seats. Complete 
information will be supplied by the manu
facturer upon request. 

Denver Laboratory Mineral J i g 

Denver Equipment Company, 1+00 Sev
enteenth St., Denver, Colorado, has in
corporated into a laboratory mineral jig 
ail the features of the well-known com
mercial units. Laboratory usage has dem
onstrated that results obtained can be used 
as an accurate index to results which can 
be expected in plant practice. Mine lab
oratories contemplating operating jigs find 
this unit an excellent guide and Universi
ties use them for instruction and experi
mental work. 

The Denver Laboratory Mineral Jig 
must not be confused with the older types 
of laboratory jigs used pi;ior to the devel
opment of this new machine. The Denver 
Mineral Jig has proven applicable pri
marily to those problems paralleling ball 
mill-classifier conditions wherein the unit 
treats an unclassified feed, the size of feed 
ranging from minus inch downward, 
recovery being secured as a hutch prod
uct. Special units are available for prob
lems involving coarser feeds. 

The Denver Laboratory Mineral Jig is 
designed with one hutch compartment and 
includes several refinements to assist in 
laboratory technique. It may be used for 
batch tests or continuous operation, and 
will handle up to 200 pounds per hour. 
The unit is furnished with assorted sizes 
of jig shot and two screen boxes with 
lower screens of different sizes, One_ of 
the most important points in operating 
this laboratory unit is to have a constant 
feed . . . in order to maintain a steady 
feed rate the Denver Jig Feeder has been 
designed and is recommended for use with 
jig. Complete detailed information on the 
construction and operation of Denver Lab
oratory mineral jig will be gladly fur
nished. 
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Accurate Weighing Made Easier 
For Moto r Truck Scales 

The full capacity beam recently an
nounced by Fairbanks-Morse makes ac
curate weighing of motor trucks much 
faster and easier than ever before. All 
graduated face piates are set at an angle 
of +5 degrees which eliminates "hunch
back" weighing and permits a tall or 
short person to read from a natural stand
ing position. These plates are made of 
aluminum and have large, biack, etched 
in figures. 

The main poise and main tare poise 
are both equipped with positive seating 
stainless steel poise dogs located in the 
center of the poises and operating in a 
vertical plane from convenient finger-
form side bandies. The poise dogs engage 
in 90 degree notches which are accur
ately machined on the underside of the 
beams. Definite location of poise dogs in 
center of notches is assured—wear on the 
notches is reduced and over-all accuracy 
of the beam is prolonged. By locating 
the notches on the bottom of the bars dirt 
cannot accumulate in them and affect the 
accuracy of the poise setting. The poises 
respond to feather-weight touch. When 
the beam is balanced, it is read easily be
cause the decimal reading face plates on 
the new Fairbanks Beam reduce mental 
calculation to a minimum. 

The new beam is available with or 
without tare-bar. Al l working parts are 
scientifically heat treated to insure pre
cision fit and continued accuracy. Com
plete information may be obtained from 
Fairbanks Morse & Co., 600 S. Michigan 
Ave., Chicago. 

G . E. Introduces New 
Plugging Switch 

In a new plugging switch for controlling 
motor stopping, recently introduced by 
the General Electric Company, the use of 
an Alnico magnet as its fundamental part 
eliminates frictional parts or clutches and 
contributes to low maintenance costs and 

long operating iife. Compact design, low 
operating torque, and immunity to heat 
are other features of this switch. 

In stopping a motor it is often desirable 
to reverse the power connection and so 
bring the motor to rest quickly by its ten
dency to run in the reverse direction. This 
is plugging. However, if the motor is to 
stop, it is necessary that the plugging 
power be removed at the correct moment, 
to keep the motor from re-accelerating in 
the reverse direction. This is accomplished 
by a plugging switch. 

In the operation of this new switch, a 
driven Alnico rotor produces a rotating 
magnetic field which induces eddy cur
rents in the walls of the aluminum cup. 
The magnetic reaction produced by the 
eddy currents turns the cup through its 
limited rotation, and the contacts are op
erated by the Textolite rod which con
nects the cup and the movable contact 
strip. 

Centering springs tend to keep the con
tacts in the normal position but since the 
magnetic operating force on the aluminum 
cup is dependent on speed, contacts oper
ate at and above a definite speed. As the 
speed decreases, a definite point will be 
reached where the spring force wil! over
come the magnetic force. This is the trip
ping point. Changing the spring tension 
provides a simple means of adjusting the 
tripping speed over a definite range. A 
different tripping range can be obtained 
by changing the springs. 

Portable Placer Machine 

The Universal Portable Placer Ma
chine, manufactured by the Universal 
Dredge Manufacturing Company, Denver, 
Coiorado, was designed for the purpose 
of providing the operator in the mining 
fieid with a practical and inexpensive 
placer machine which is suitable for oper
ation on bank run gravel as well as pro
viding an ideal clean-up machine to be 
used in connection with testing placer 
property from either churn drillings or 
pits. 

The structural steel frame work is 
welded into sections and securely bolted 
together at assembly, thus facilitating 
aeroplane or muleback transportation. 
The trommel screen is designed to with
stand the severe abrasion and shock, is 
provided with four longitudinal lifting 
angles forming the main section members 
of the screen. The feed hopper is con
structed of steel plate with an enclosed 
spout which extends well into the screen. 
A reciprocating sluice mounted on V-
shaped rollers prevents packing of the 
material within the riffles. Rubber riffles 

are molded in one piece. The water sup
ply pump is coupled to the gasoline drive 
engine by means of a flexible coupling 
and connects with a water storage tank, 
located directly under the riffie sluice. A 
de-watering sand wheel is recommended 
where the machine is operated any appre
ciable distance from the water. Power is 
furnished by a 1% h.p. air cooled gasoline 
engine and is directly coupled to the water 
supply pump. The normal capacity is 
said to be from two to two and a half 
yards per hour of bank run material, 

"Very Encouraging" Business Outlook 
Reported by Westinghouse President 

George H , Bucher, President of the 
Westinghouse Electric & Manufacturing 
Company, told stockholders at the annual 
meeting of the company that the outlook 
for business was "very encouraging." 

Orders for the first three months of 1940 
were more than 30% higher than the same 
period during the last year, $65,250,000 
compared with $50,121,000 in orders for 
the two quarters. 

The backlog of unfilled orders was ap
proximately $83,000,000 on March 31, 
1940, a peak figure in the company's his
tory. At present rates the payroll may 
reach $95,000,000 for the year. "Though 
complete figures are not yet available," 
Mr. Bucher said, "preliminary figures 
indicate that net earnings will be appre
ciably higher than in the first quarter of 
1939." 

Foreign business was about 3 3 per cent 
higher than in the same period last year; 
virtually none of it was with belligerent 
nations. 

Mr. Bucher described research on high-
temperature, high-pressure steam turbines, 
being carried on by Westinghouse in co
operation with the Philadelphia Electric 
Company. An experimental fuil-sized 
high-pressure steam turbine, equipped 
with an optical system that permits engi
neers literaily to see what is going on in
side the machine, has been installed in 
the Schuykill Plant at Philadelphia, Pa., 
where it can be operated under full load 
and actual fieid conditions. 

Improvements in air conditioning equip
ment were described; particularly for a 
100-horsepower compressor, which is only 
twice as large as an automobile engine. 
During an average season this compressor 
operates about four times as long as the 
average automobile engine and always 
runs under full load. 
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CATALOGS AND 
TRADE PUBLICATIONS 

(945) SCREENING MOIST MATERIALS. Bulletm 
B-6088 by AUis-Chalmers Mfg. Co., Milwaukee, 
Wisconsin. Illustrates and describes the Sta-
Kleen Low-Head horizonial screen with the 
"ball deck" that gives a secondary vibration 
to prevent blinding. 

(946) MOTOR TRUCK SCALES. Publication 
ASH 610.4 by Fairbanks, Morse & Co., Chicago, 
111. Describes and illustrales a new lull 
capacity beam lor motor truck scales. Capaci
ties are from 10 to 40 tons and employ the 
decimal reading principle. 

(947) FLOTATION SHORTHAND. June 1940 
Deco Trefoil by the Denver Equipraent Co., 
Denver, Colo. Contains an on "Flotation 
Shorthand" by Arthur F. Taggert, well known 
professor of Mineral Dressing. This inovation 
is well described and you are asked to vote 
on its practicability. This number also con
tains a pamphlet on the operation of La 
Chiripa. y- Anexas, S. A. and a pamphlet 
on loboratory float machines. 

(948) MOLYBDENUM IRON CASTINGS. The 
Moly Matrix by Climax Molybdenum Co., 500 
Fifth Ave., New York, N. Y. Description and 
illustrations of a molybdenum iron cast cat 
line hoist housing and high pressure pipe line 
valves of molybdenum cast iron. 

(949) BALL MILLS. Bulletin No. 200 by the 
Eimco Corporation, Salt Lake City, Utah. De
scription and illustrations of the Eimco grate-
discharge ball mill, V-belt driven with con
struction details and tables oi sizes and 
capacities. 

(950) DIRECT-CURRENT GENERATORS. Bulletin 
GEA-1607C by General Electric Co., Sche
nectady, N. Y. Information on construction 
features, modifications and available ratings 
on type B generators and exciters. These are 
two or four pole, 125 or 250 volt shunt or 
compound 40 C continuous generators. 

(951) AIR HOISTS. Bulletin HI—Second Edi
tion by Gardner-Denver Co., Quincy, 111. 
Illustrations and construction details of various 
sizes of air hoists and air motors with 
specification tables. 

(952) SYNCHRONOUS MOTORS. Bulletin GEA-
3345 by General Electric Co., Schenectady, N. 
Y. Description and advantages of using the 
part-winding method for part-winding starting 
of synchronous motors with illustrations oi 
the eguipment necessary. 

(953) JAW CRUSHERS. Bulletin No. B-6034 by 
Allis-Chalmers Mfg. Co., Milwaukee, Wiscon
sin. Descriptions, illustrations and construc
tion details of the fine reduction. Dodge, 
Blake and Superior jaw crushers. Tables of 
dimensions and capacities, 27 pages. 

(954) W A G O N DRILLS. Bulletin WD—Second 
Edition by Gardner-Denver Co., Quincy, 111. 
6 pages describing and illustrating wagon 
drills and their mountings with tables of 
dimensions and specifications. 

(955) GRINDING MILL LINERS, Super-Moly-
chrome Liners by the Eimco Corporation, Salt 
Lake City, Utah. Descriptions of super-moly-
chrome liners and how they are made to 
specifications. Also what users says about 
these liners. 

(956) CONVEYING E Q U I P M E N T . Link-Belt 
News, May, 1940 by the Link-Belt Co., 307 
N. Michigan Ave., Chicago, 111. News articles 
such as an 8500 ton ship unloading itself, a 
new low-priced stoker for the home and the 
company's balance sheet for the last year. 

(957) SUMP PUMP MOTOR. Bulletin GEA-3352 
by General Electric Co., Schenectady, N. Y. 
Description of a fractional horsepower, split-
phase, constant speed motor with a built-in 
iloat switch and overload protection. 

(958) DIESEL ENGINES FOH OIL DRILLING. 
Bulletins Nos. 261, 263, and 264 by the Na
tional Supply Co., Pittsburgh, Penn. Specifica-
hons and torque speed graphs for 255, 310 
and 350 horsepower engines. 

(959) ELECTRICAL EQUIPMENT. Quick Selec
tor Catalog 30-000, April 1940 by Westing-
iiouse Electric S Manufacturing Co., East 
Pittsburgh, Pa, A 64 page catalog lo facili
tate the user of electrical equipment in select
ing the correct apparatus for any motor, light
ing or feeder circuit and insfallation data. 

(9G0) DEVELOPMENT AND MANUFACTURE OF 
OPTICAL GLASS IN AMERICA. Reprint of an 
article in the Scientific Monthly, April 1940 by 
M. Herbert Eisenhart and Everett W. Mel son 
Bausch and Lomb Optical Co., Rochester, N. 

F O R Y O U R C O N V E N I E N C E 

Send your publications to MInei Maqaiine, 
734 Cooper Building, Denver, for review in 
these columns. Readers will piease metifion 
Mines Magazine when requesting publications 
from the manuiacfurer. Readers may order 
publications from this office by giving index 
number. 

Y. 12 pages describing developments in 
manufacture such as mechanical stirring, 
measuring refractive index, properties sought 
in new glass. 

(961) NICKEL CAST IRON. Nickel Cast Iron 
News, May, 1940 by International Nickel Com
pany, Inc., 67 Wall St., New York, N. Y. 
Articles on steam locomotive castings, preven
tion of galling in gear bobbing machines and 
nickel iron alkaline storage batteries. 

(962) PORTABLE COMPRESSORS. Form 3364 
by Ingersoll-Rand Company, 11 Broadway, 
New York, N. Y. 31 pages of illustrations, 
descriptions and construction details of two-
stage portable air cooled compressors. Illus
trations of other compressed air equipraent. 

(963) VERTICAL INDUCTION MOTORS. Bulle
tins GEA-1412B, 1368D, 3223 by General Elec
tric Company, Schenectady, N. Y. Illustra
tions and construction details of a vertical 
solid-shaff open or closed induction motor, a 
veriical hollow-shaft shielded induction motor, 
and single-phase one lo five horsepower 
vertical motors. 

(964) MACHINE LATHE PERFORMANCE DATA. 
Data Sheets Nos. 38 to 45 by Gisholl Machine 
Company, 1255 East Washington Avenue, 
Madison, Wis. Data and illustrations of how 
to best machine, with turret lathes, steel 
forged driving hubs, fan bearings, miscel
laneous parts, airplane parts and others. 

(965) ALL-WHEEI^DRIVE FORDS. Catalog by 
Marmon-Herrington Company, Inc., Indian
apolis, Indiana. 15 pages describing and 
illustrating standard Ford trucks, passenger 
and commercial cars that have been changed 
to four and six wheel drives with or without 
dual wheels. If your road conditions are bad, 
this should be of interest to you. 

(966) DRIFTING DRILLS. Bulletin DD—Fifth 
Edilion by Gardner-Denver Co., Quincy, 111. 
23 page catalog describing and illustrating all 
sizes of drifters used in mining, quarrying, 
etc., with accessories and olher compressed 
air fools. 

(967) GENERAL ELECTRIC ANNUAL REPORT, 
Annual report for 1939 by General Electric 
Co., Schenectady, N. Y. 24 page booklet 
gives company balance sheet, financial con
dition, organization changes, directors and 
oflicers. 

(969) METAL MINE LOCOMOTIVES. Bulletin 
No. H-361I by Goodman Mfg. Co., Halsted St. 
at Forty-eighth, Chicago, IIL Descriptions, 
iliustrations and construction details of storage 
battery and trolley locomotives from trammers 
to 25 ton machines. 

(969) ELECTRICAL APPARATUS. Bulletins GEA-
2902B, 319BA and GES-2285 by the General 
Elecfric Co., Schenectady, N. Y. Descriptions 
and illustraiions of a vacuum tube time delay 
relay, glyptal welding aid lo prevent adhesion 
of weld spatter and Airs type voltage regu
lators. 

(970} OIL FIELD EQUIPMENT. Bulletins Nos. 
243, 267, 269, 262, and 258 by the National 
Supply Co., Pittsburgh, Penn. Illustrations 
and descriptions with construction details of 
a rotary hook for moderate depth drilling, a 
unit pumper, tubing heads, and a 300-lon 
traveling block with independently mounted 
sheaves. 

(971) LONGWALL COAL CUTTING MA
CHINES. Bulletin M-369 by Goodman Mfg. 
Co., Halstead Street at Forty-eighth. Chicago, 
III. Description and illustrations of fhe L-10 
and L-11 longwall coal cutters that can be 
arranged for over and bottom cutting, will 
work on pitches, have twin drums and two 
speeds. 

(972) NICKEL ALLOYS. Nickelworlh. Second 
Quarter 1940 by the Internationa! Nickel Co., 
Inc., 67 Wall St., New York, N. Y. News items 
on new uses ol nickel alloys such as cor
rosive resistant vessels and a strong bond 
between nickel and steel. 

(973) JAW CRUSHERS. Bulletin No. 305 by 
the Eimco Corporation, Salt Lake City, Utah. 
Description and illustrations of a jaw crusher 
with forced feed lubrication, heat treated steel 
castings and regulator for adjusting size of 
product when in motion. 

(974) TRAVELING CRANES, Folder by Shaw-
Box Crane & Hoist Division, Manning, Max
well & Moore, Inc., 800 Broadway, Muskegon, 
Michigan. Descriptions and illustrations of 
light and heavy duty hand and motor op
erated traveling cranes. 

(975) SHAKER CONVEYORS. Compressed Air 
Shaker Conveyors by the Meco Works, U. S. 
A. Agent, The Goodman Mfg. Co., Halsted 
Street and 48th Place, Chicago, III. Descrip
tion, illustrations and construction features of 
an air shaker conveyor with tables of di
mensions and air consumption. 

(976) HIGHWAY USERS MORE THAN PAY 
THEIR W A Y . Automobile Facts, May 1940 by 
Automobile Mfg. Association, New Center 
Building, Detroit, Mich. Articles on motor 
transport's share of highway charges, train
ing of men in service work and gains fo the 
consumer by advances in production tech
niques. 

(977) CYANIDE MACHINERY. Bullelin C-40 
by Morse Bros. Machinery Co., Denver, Colo. 
Descriptions and illustrations of machinery 
used in cyanidation such as thickeners, 
pumps, filters, and precipitation eqmpment. 

(978) INSULATING MATERIAL. Insulator, April 
1940 by Armstrong Cork Co., Lancaster, Pa. 
Articles about equipment using insulating ma
terial such as packing plant refrigerators, 
gasoline extraction equipment and storage of 
prison supplies. 

(979) PLACER MACHINES. Portable Placer 
Machine pamphlet by the Universal Dredge 
Mfg. Co., Central Savings Bank Building, 
Denver, Colo. Description of a portable 
placer machine, its advantages and other 
equipment manufactured by this company. 

(980) ASBESTOS PROTECTED STEEL. Felt-Cote 
pamphlet by American Sleel Band Co., 200 
Bowman Building, Pittsburgh, Pa. Illustra
tions and descriptions of asbestos protected 
steel roofing installations and their advantages. 

(981) DRILL SHARPENERS, INSTALLING AND 
OPERATING. A 28-page book published by 
Gardner-Denver Company, Quincy, 111., giving 
full instructions for using the Gardner-Denver 
Drill Sharpener, with drawings and illustra
tions showing how to operate this equipment 
fo the best advantage, 

(982) VIBRATING SCREEN. Catalog No, 1782 
of Link-Belt Company, 300 W. Pershing Rd., 
Chicago, 111., contains 20 pages of illustrations 
showing many installations of Vibrating 
Screens for a large variety of materials. 
Drawings of several types of screens and di
mension tables are given. This book gives 
you a good idea of the screen and what it 
will do for you. 

(983) LARGE SYNCHRONOUS MOTORS. Bulle
tin B-6063 by ADis-Chalmers Mfg. Co., Mil
waukee, Wis., contains 27 pages showing the 
detailed construction of large coupled engine 
Type Synchronous Motors and many applica
tions. The bullelin also shows types of start
ing equipment and metal clad switch gear. 

(E84) ELECTRIC HOIST WITH PUSH TYPE BALL 
BEARING. TROLLEY: Catalog No. 337-A of 
Shaw-Box Crane & Hoist Division, Manning, 
Maxwell S Moore, Muskegon, Michigan, con
tains 24 pages showing the construction and 
application with capacity tables from 250 lbs. 
to 40,000 lbs. 

(985) SUCKER RODS. Bulletin 272, National 
Supply Company, Toledo, Ohio, contains 24 
pages showing the manufacture and construc
tion of National Supply Company Sucker Rods 
and Couplings. 

(98G) DENVER MINERAL JIGS, Bullehn No. 
12-B, Denver Equipment Company, Denver, 
contains 18 pages, illustrating the principle, 
construction, operation and many installations 
of the Denver Mineral jig. Actual Flow sheets 
of operation plants shown will help you in 
adapting the jig to your mill circuit. Specifica
tions and dimensions are given showing 
capacities, water and power requirements. 
You will want a copy of Ihis bullelin. 
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OFFICERS OF ALUMNI ASSOCIATtON 

EDWARD J . BROOK, '23 
President 

FRANK C. BOWMAN, '01 
Vice-President 

FRANK J . NAGEL, '03 
Secreta ry 

GEORGE W. THOMAS, •2i 
Treasurer 

FRED C. CARSTARPHEN, 'OS 
Denver, Colo. 

M. EDWARD CHAPMAN, '27 
Tulsa, Okla. 

CHARLES O. PARKER, '23 
Denver, Colo. 

COMMITTEE CHAIRMEN 

BRUCE B. LaFOLLETTE, '22 
Publications 

JAMES W. DUDGEON, '13 
Athletic 

ALLAN E. CRAiG, '14 
Capability Exchange 

KEPPEL BRIERLY, '34 
Instruction 

RUSSELL H. VOLK, '26 
Membership 

T. C . DOOLITTLE, HON. '27 
Budget and Finance 

C. LORIMER COLBURN, '07 
Alumni Foundation 

A. GEORGE SETTER,'32 
Legislation 

DONALD DYRENFORTH, '12 
Public Relations 

HUGH M. CONNORS, '22 
Research and Investigations 

KENNETH E. HICKOK. '26 
Nomination 

W. A. WALDSCHMIDT, Facully 
Junior Membership 

PUBLICATION COMMIHEE 

BRUCE B. LaFOLLEHE, '22 
Chairman 

J .HARLAN JOHNSON,'23 
Vice-Chairman 

CHARLES W. HENDERSON, HON. '30 
FRED C. CARSTARPHEN, '05 
JOHN H. WINCHELL, '17 
CLAUDE, L. BARKER, '31 

RUSSELL H. VOLK, '26 
ARTHUR W. BUELL, '08 

W. A. WALDSCHMIDT, Faculty 

M E E T I N G S 

Executive Committee Meetings 

3rd Monday of each month, Alumni Office, 
7:00 P .M. 

Alumni Council Meetings 

4-th Thursday of each month. Argonaut 
Hotel, 6:30 P .M. 

Publication Committee Meetings 

2nd Tuesday of each month. Alumni 
Office, 7:00 P . M . 

Magazine Staff Meetings, Alumni Office 
on call. 

N E W A S S O C I A T I O N 
M E M B E R S 
M A Y , 1940 

Alumni 
M I C H A E L IVANOFF, '2S - Norman, Okla. 
D O N PEAKER, '32 - - - - Tulsa, Okla. 
F. F. SEEBURGER, IV, '3S 

Langley Field, Va. 
G L E N N R. STEPHENS, '27 - Golden, Colo. 
N O R M A N W H I T M O R E , '26 

Los Angeies, Calif. 

Associate 
E R L A N D E , ANDERSON, EX-'+2 

Denver, Colo. 
HAROLD BUSLGR, EX- '41 - - Cody, Wyo. 
OSCAR W . CARLSON, E X - ' 2 9 

Los Angeles, Calif, 
C L A R K E . CARPENTER, Prof. 

Golden, Colo. 
A L B E R T J . DEXTER, EX-'OS - Denver, Colo. 
BYRON P , EDMONDS, Ex-'37 - Houston, Tex. 
FRED JONES, JR., E X - ' 3 9 - Grand Lake, Colo. 
ROBERT M , M E Y E R , E X - ' 3 7 - Greeley, Colo. 
H U B E R T A. STRINGER, E X - ' 3 4 

Gadsden, Ala, 
C L A U D E W . T H O M A S , E X - ' 4 0 

Casper, Wyo. 

REPORTS 

Executive CommiHee Meeting 
T h e regular monthly meeting of 

the Executive Committee was held in 
the A l u m n i Office on Monday , M a y 
20, 1940. 

Members present: E . J . Brook, 
President; Frank C . Bowman, Vice-
P r e s i d e n t ; G e o r g e W . T h o m a s , 
Treasurer ; Frank J , Nagel , Secre
tary; Charles O . Parker. Committee 
Chai rmen: Bruce B . LaFollet te , Pub
lications; James W . Dudgeon, A t h 
letics ; Russell H . V o l k , Membership; 
T , C . Dooli t t le , Budget; Donald D y 
renforth, Publ ic Relations; C . L o r i 
mer Colburn , A l u m n i Association E n 
dowment; A l l e n Cra ig , Capabili ty 
Exchange. Guests: Dent L a y and 
A . E , Perkins, 
Financial 

Treasurer Thomas reported that 
the treasury was in a healthy condi
tion, that this year in common wi th 
other years a surplus is being built up 
in the early months of the year to 
carry over the later months when col
lections w i l l not be so large. 
A+hle+ics 

Chairman Dudgeon reported that 
Donald Eden and Gene V o l p i had 
submitted their credentials and schol
arship records which had been found 
acceptable and they had been awarded 
A l u m n i scholarships. 

Messrs. T e d Gerber and M o n t y 
Jones had been previously accepted. 
There are five applications for the re
maining A l u m n i Scholarship and a 
committee of three members was 
appointed to decide who was best 
qualified. 

Waj ' s and means for raising addi
tional funds for the A l u m n i L o a n 
F u n d were discussed. M r . Brook told 
of the methods originated by the 
Southern Cal i forn ia section. 

Capabi l i ty Exchange 

Chairman Cra ig stated that the 
usual number of positions available 
had been received, some of which had 
been fi l led, others were pending. 
A l u m n i are earnestly requested to keep 
their ears to the ground for a l l jobs 
which Miner s can fill and report same 
promptly. 

Membership 

Chairman V o l k reported on the ac
tivities of the Membership Commit
tee. T h e application of eleven men for 
Associate iVIembership were voted on 
and accepted. T h e names of these new 
members appear elsewhere in this 
issue. 

Alumni Association Endowment 

Chairman C , Lor imer Colburn 
spoke of the activities of this commit
tee and all alumni were asked to keep 
this in mind for active participation 
at the proper time. 

Publications 

Chairman Bruce LaFol le t te advised 
that the Special A l u m n i Number was 
late getting off the press but that it 
had been we l l received by all sub
scribers and unanimously pronounced 
a success. It was moved and carried 
that Messrs. Frank C . Bowman, 
Bruce LaFol le t te and all the members 
of the Publications Committee be 
given a vote of thanks for their work 
on getting out the Special A l u m n i 
Number, 

Annual Banquet 

Chairman Donald Dyrenfor th of 
the Publ ic Relations Committee told 
of the preparations for the A n n u a l 
Banquet. 

D r . A r t h u r Adams had consented 
to act as Toastmaster, M r . L . W a r d 
Bannister, a prominent Denver attor
ney, was to be the principal speaker. 

Entertainment by the Glee C l u b 
and professional entertainers. 

U s e f u l and desirable prizes had 
been obtained for the designated 
winners. 

General 

Letters f rom M r . Simon Guggen
heim, M r . John W , Hausserman and 
M r . Charles W . Comstock regarding 
their attendance at the A n n u a l Ban
quet were read. Mee t ing adjourned. 

316 T H E M I N E S M A G A Z I N E * J U N E 1 9 4 0 

Y o u r President recently had the 
good fortune to spend several days in 
Denver during commencement week 
upon Association business. T h i s fur 
nished tbe opportunity of meeting wi th 
our Executive Committee, the A l u m n i 
Counci l , and the Colorado Section 
officers in official meetings to receive 
first hand information on the progress 
of our program. Unoff ic ia l discussions 
with committee chairmen, alumni, the 
president of the school, faculty mem
bers, and students presented additional 
valuable sources of worthwhile coun
sel and a cross section of varied view
points toward association business. 

F r o m all these discussions an unan
imity of opinion exists that certain 
phases of our activities emerge as para
mount in importance to all interested 
groups. A membership which has f u l l 
knowledge of these problems con
sidered as most important can furnish 
needed help toward their solutions. 

T h e policy of concentrating upon 
strengthening our internal organiza
tion has been adhered to as our out
standing task. It is the opinion of 
your officers that this policy has been 
successful up to the present time, but 
that the success of a l l future phases 
must be shouldered by local sections. 
Those phases are (1) a reorganization 
and revitalizing of "dead" local sec
tions and (2) personal contact work 
to put our membership drive "over tbe 
top," 

M a n y of our local sections are con
sidered to possess an organization ca
pable of assuming these assignments, 
others are undergoing a process of re
organization and w i l l soon join in the 
organized eiforts. S t i l l others must 
enter the active groups before their 
efforts can materially assist the Asso
ciation in solving the paramount prob
lem wi th which we are confronted. 
W e feel certain that the officers and 
members of these sections w i l l assume 
this responsibility without further de-
lay. 

T h e Association is showing the 
greatest progress in history this year 
because of the effective work of your 
executive committee and the fine sup
port of our members. Whether this 
pace can be maintained during the last 
half of the year is dependent upon the 
local sections. In making this state-

E. J , BROOK 

ment f u l l cognizance has been taken 
of probable unfavorable economic con
ditions created by W o r l d W a r I I , 
W e in America must maintain those 
institutions that promote "the A m e r i 
can way of l i f e , " in spite of economic 
storms. Y o u r Association has a defi
nite place among those institutions. 
It must not only be maintained but 
must grow and prosper. 

Y o u r official publication " M i n e s 
Magaz ine" with a new attractive 
format and a change in editorial ma
terial to contain more personals, 
campus, sports, association and news 
of " M i n e s M e n " in addition to tech
nical articles is deemed suitable. In 
this manner, members l iv ing in regions 
remote f rom Colorado have access to 
news unavailable in the local press. 

Every effort w i l l , of course, be made 
to improve the quality of articles ac
cepted for publication. Letters f rom 
our members stating their preference 
in articles are earnestly solicited by the 
publication committee to act as a guide 
for editorial policies. 

O u r capability exchange should be 
the outstanding service to members 
maintained by the Association. Func
tioning properly this service can place 

Mines M e n in responsible jobs, rather 
than in "bread and butter" jobs which 
tide them over a temporary emer
gency. It is important that al l mem
bers keep an up to date service record 
on file at the Association office for 
reference by the Capability Exchange 
Committee when "positions to be 
filled" are brought to our attention. 
T b i s committee has a plan under ad
visement and in process of perfection 
to extend our contacts to sources which 
w i l l make it possible to secure worth
while jobs for Mines M e n as a reg
ular procedure. 

Members of the committee who 
have sponsored and acted as Trustees 
for the Student Loan F u n d for the 
past three years believe, and rightly so, 
that a more generous response should 
be shown by our members. M r . 
Dudgeon stated, " I f every Mines M a n 
could only be brought to realize that 
'a dollar a year' f rom each man would 
be ample to carry on this work, and 
then act accordingly, constant appeals 
for funds would be unnecessary." 
O u r results compare quite unfavor
ably wi th similar ei¥orts by A l u m n i 
groups of schools no larger than our 
own. Several large sums are promised 
our fund by alumni who w i l l wi l l ing ly 
give when "a large number of small 
contributors show that they are in
terested in the welfare of alumni 
sponsored students at Mines to the 
extent of financial backing," 

These are a few matters which I 
believe should be brought before our 
members for their consideration. O u r 
problem was concisely stated by our 
vice-president Frank Bowman,—"I f 
the Association can be sold to Mines 
M e n as it has been sold to others, if, 
in selling tbe Association our members 
can catch a vision of the possibilities 
we possess—we can write out our own 
ticket." 

Y o u r officers and committee chair
men, without exception, have an ex
tremely optimistic outlook toward tbe 
future of this year's program of tbe 
Association. W e are working as a 
team and "not sparing the horses," 
W e are, however, confronted with 
some major problems. T b e solution 
to those problems lies in the support, 
the interest, and the action of our 
members. 
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MINES ANNUAL ALUMNI BANQUET 

O n Thursday evening, M a y 23, at 
6:30 P . M . there assembled in tbe 
Universi ty C lub in Denver, f rom far 
and near, Mines M e n for their annual 
evening of fellowship eats and wel
come to the new brethren of the Class 
of 1940. A n d it was a happy crowd, 
as they stood around the lounge, greet
ing old friends wi th the usual meth
ods, warm words between cool sips. 
A n d everyone within a day's ride who 
could get there was there. 

Shortly after 7:00 P . M . the dining 
room doors were opened and the 
happy and orderly crowd promptly 
took their places. " T h e M i n i n g E n g i 
neer" was sung before sitting down. 
N o time was lost by the waiters in 
tramming the food. A n d the Wander 
ing M i n s t r e l thumming bis guitar 
promptly got the crowd into a sing
ing mood. Between bites a l l the popu
lar songs were rendered, harmony 
fi l led tbe air. A f t e r the excellent 
meal had been disposed of tbe " M i n e s " 
Glee C l u b gave a selection in tbeir 
usual excellent manner. 

President Brook then took the floor 
and extended a welcome to a l l pres
ent. H e welcomed the class of 1940 
into the ranks of the A l u m n i Associa
tion and reminded them that f rom 
now on into the future they would 
have responsibilities to f u l f i l , not the 
least of which is their responsibility 
to the A l u m n i Association and to their 
A l m a Mate r , 

H e then stated that acting upon a 
petition f rom the membership of the 
A l u m n i Association the Executive 
Committee had unanimously voted to 
confer an Honorary Membership in 
the Association upon Simon G u g 
genheim. M r , Guggenheim had been 
invited to be present at this banquet 
but was unable to accept. President 
Brook presented the certificate of 
Honorary Membership to tbe secre
tary, asking that he read the quali
fications embodied thereon and, after 
the meeting to mai l the certificate to 
M r . Guggenheim. T h e qualifications 
were as fo l lows : 

"Simon Guggenheim has been a bene
factor of the Colorado School of Mines 
by donating to this institution Guggen
heim Hall which is now its Administra
tion Building, He has shown an unusual 
interest in education and in everything 
relating to the betterment of mankind. 
Mr. and Mrs. Guggenheim established 
the John Simon Guggenheim Memorial 

By F R A N K J . N A G E L . Secretary 

Foundation in memory of their son, John 
Simon Guggenheim, who died in 1922. 
This Foundation provides scholarships for 
advanced studies abroad. For many years 
the name of Simon Guggenheim has been 
closely associated with the mining and 
metaiiurgical developments of Colorado. 
In 1907 he was chosen United States Sena
tor from Colorado and during his term as 
senator devoted his entire time to the 
service of his state and constituents. 

"From early manhood Senator Guggen
heim has been active in promoting the best 
interests of Colorado and of the Colorado 
School of Mines. His confidence in and 
respect for the School has been further 
shown by the selection of Mines' graduates 
to serve in important assignments on his 
staif. 

"Senator Guggenheim has gained dis
tinction as a statesman, as a captain of 
industry and as a mining man." 

President Brook then presented the 
toastmaster, D r , A r t h u r S. Adams, 
who introduced the distinguished 
guests, many of whom said a few 
words. 

M r . M a x Schott, President of the 
C l imax Molybdenum Company, told 
in a few words how luck smiled on 
him and brought him to Colorado. 

D r . Coolbaugh spoke briefly. 

M r . Charles A . Banks of the Bulolo 
G o l d Dredging Company, L t d . , told 
of his experiences and assured the 
Class of 1940 they had made no mis
take in choosing the mining profession. 

M r . W i l l i a m Shepherd, Manag ing 
Edi tor of the Denver Post, was called 
upon but when it was found tbat he 
was not present his name was ap
plauded as a fr iend of Mine r s . 

M r . Barney Wha t l ey explained 
how M r s . What ley and he had de
cided to present the M u r a l s to the 
Colorado School of Mines . 

Ex-Governor Jesse M c D o n a l d , W . 
J . Coulter and John T . Barnett were 
introduced by the toastmaster. 

T h e speaker of the evening, M r . L , 
W a r d Bannister, was then introduced. 
F r o m his first words it was easy to 
see that a happy choice had been made 
for the speaker. H e spoke a language 
understood by Mine r s . M r . Ban
nister's subject was " M y Country ' T i s 
of Thee" and pointed out what Amer
ican Democracy means to the citizens 
of this country and the reasons why we 
enjoy the many advantages we have. 

H e analyzed in a very fair and 
dispassionate manner the advantages 
and disadvantages of the N e w Deal , 
giving f u i l credit for what was pro
gressive and worthy of bein^- retained 

and pointing out those ideas which 
had failed and gave his we l l thought 
out remedies for an orderly return to 
normal conditions. M r . Bannister 
closed wi th the plea tbat everyone 
should assume his f u l l responsibility 
as a citizen and that all should reded-
icate themselves to the principles of 
democracy. 

A f t e r hearty applause for the talk 
of the speaker, Toastmaster Adams 
introduced Chairman Don Dyrenfor th 
of the Publ ic Relations Committee. 
D o n awarded the prizes of the eve
ning. T h e prize for mileage was a 
close one between Monterrey, Mex ico 
and Los Angeles, Cal i forn ia , but it 
was decided that Los Angeles was the 
greater distance f rom Denver and E d 
ward J . Brook received the prize for 
distance. 

F rank D . A l l e r of the Class of 1892 
received the - award for the oldest 
graduate present. 

T h e prize for the absent member 
went to W , W , Currens of L i t t l e 
Fal ls , N e w Jersey, while the lucky 
ticket holder among those present was 
F , J , Bucher, Class of 1940. 

D r . A r t h u r L . Adams and M r . L . 
W a r d Bannister were also presented 
wi th remembrances of the evening. 

M r . James W . Dudgeon, Chairman 
of the Athlet ic Committee, was then 
introduced and presented Messrs. 
Katzenstein and Madden with framed 
cartoons of themselves in football 
suits. 

Coach John Mason was then pre
sented wi th a fine gold W a l t h a m wrist 
watch in recognition of his producing 
a championship football team. T h e 
assistant football coaches were lauded 
by Coach M a s o n and introduced in 
the course of his remarks. 

Toastmaster Adams returned to the 
mike and extended greetings to the 
Class of 1915, five members of which 
were present in celebration of their 
Silver Anniversary, Ben Essig made 
the response and in his talk assured 
Cour t Dool i t t le of the usual silver 
contribution to the C . S. M , Founda
tion. T h e other four members in at
tendance were, A . H . Bebee, A . C . 
Daman, H , W . Kaanta and W . S. 
Stringham, the latter f rom M t . Pleas
ant, T e n n . 

There followed an entertainment of 
(Continued on page 320} 
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15 C A R D S 

IN WHOSE P O C K E T ? 

T t l E P e n \ s M i G H T t t R 
THAH T H E - S h o v e u 

T R A M K C . B o W / V \ A N 

• H A R D K O C K r p t r o R . 
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various stunts f rom the Three Range 
Riders to Professor L e M o n t , ma
gician, after which Mines Glee C lub 
rendered several selections and the 
meeting came to an end. 

O l d friends were met again, new 
friends were made, we had a good 
feed, heard cheering and instructive 
talks, and everyone was home by mid
night. A perfect evening. 

Among the honored guests were Dr. 
Coolbaugh, Charles A . Banks, Max Schott, 
Wm. J. Coulter, Barney Whatley, Ex-
Governor Jesse McDonald, L. Ward Ban
nister, John T . Barnett, Fred Steinhauer, 
Edward C. Hanley, T . S. Harrison, F. H . 
Parsons, Trustees. And of the old timers 
there were Frank Aller, '92; O. R. Whit
aker, '98; Jim Steele, '00; Walter Bur
lingame, '01; Ed Arthur, '95; C. Q. 
Schlereth, '06. And the rest of us, headed 
by President E . J. Brook, were; Wm. H . 
Paul, '96; P. H . Bertschy, '98; Frank C. 
Bowman, '01; Frank J. Nagel, '03 ; M . C. 
Allen, '06; Charles N. Bell, '06; C. L. 
Colburn, '07; Warren Prosser, Ex-'07; 
A . E . Perkins, '10; Karl V. Geib, '11; 
S. M . Walker, E x - ' U ; Don Dyrenforth, 
'12; H . M . Cronin, '13; J. W . Dudgeon, 
'13; Harvey Mathews, '13; A . F. Carper, 
'14; A . E. Craig, '14; Carl Blaurock, '16; 
F. E . Briber, '16; J. N. Adamson, '21; 
Joseph P. Ruth, Ex-'21; G. W. Salzer, 
'21; H . H . Christy, '22; M . E . Collier, 
'22; H . M . Connors, '22; Bruce B. LaFol
lette, '22; J . H . Johnson, '23 ; C. 0. Parker, 
'23; Bud Robineau, '23; K. E . Hickok, '26; 
J. T . Stubbs, '26; George W. Thomas, '26; 
R. H . Volk, '26; Nick Watts, Ex-'26; A . S. 
Adams, '27; T . C. Doolittle, Hon. '27; 
R. J . McGlone, '27; John M . Coke, '28; 
T . F. Adams, '29; C. K . Viland, '29; C. R. 
Walbridge, '29; E . J . Garbella, '30; John 
L. Robison, '31; R. L. Stark, '31; James 
Boyd, M.Sc. '32; R. J. Daiton, '32; Sam 
Gustavson, '32; A . G. Setter, '32; R. S. 
Spalding, '33; G. E . Woodward, '33; Ray 
Asel, '34; J. A . Bowsher, '34; Bob Sayre, 
'34; R. P. Obrecht, '34; R. F. Barney, '35; 
F. N. Bosco, '3S; D. C. McDonald, Ex-
'35; Tony Mueller, '35; J. M . Demmer, 
'36; Earl L. Durbin, '36; D. Wantland, 
M.Sc. '36; Harry Coppin, '37; C. J . 
Setter, Ex-'37; E . W . Ferris, '38; T . J. 
Trumbull, '38; George B. Whitaker, '38; 
Edmund Phillips, Ex-'40; Class of 1940: 
R. R. Allen, R. E . Armstrong, Rusty 
Badgett, John A . Bailey, R. W . Bennett, 
J . G . Blythe, Karl Brueggeman, F. J. 
Bucher, Wm. Chase, Douglas Clark, R. F. 
Connor, John M . Cook, Jos. Crompton, 
Eugene L. Current, Milton E , Danitschek, 
Gerrit DeVries, D. H . Dowlin, R. M . 
Duhme, Ernest Dissler, C, Mac Dye, 
Lincoln Elkins, Paul Fillo, Frank Geib, 
T . L. Goudvis, Chas, Grimes, Jim Haw
kins, W. E . Heinrichs, Jr., Perry K. Hurl-
but, S. J. Hussey, M . C. Javellana, J . Q. 
Jones, C. R. Kasch, Marvin Katzenstein, 
Art Kesling, Robert Knapp, Addison B. 
Manning. H . L. Muench, F. A. Nagel, 
M . M . Nichols, Jos. L. Oberle. Edward F. 
Porter, Earl Y . Palmer, Dave Roberts, 
Wm. J . Ryan, D. E . Salsbury, Henry 
Schoelihorn, W . I. Sedgley, L. A . Shan
non, W, E . Sherbondy, Nick Shiftar, T , 
Sinclair, 1. C. Sleight, J . C. Stipe, R. J . 
Sullivan, H . Tanaka, Herbert Thornton, 
L J. Vaughan, E . M . Viiiareai, Jr., A . W . 
Warren, G. R. Wvnne. George G. Yeager, 
Marvin Yoches; Faculty: C. B. Carpenter, 

Adam Esslinger, Dave Johnston, J . R. 
Morgan, Doy Neighbors, R, T . Phelps, 
M . I. Signer, J. W . Vanderwilt, F. M . 
Van Tuyl, W . A . Waldschmidt, A . P. 
Wichman; Guests: F. W. Bosco, H . B. 
Blythe, Thos. M . Devlin, Lloyd Madden, 
David B. Mazer, G. Warren Parker, 
Arthur Veeder, E . L. White, Paul Pringle, 
Jerry Sabin, Jack Stringham, Edward 
Thornton, E . M . Villareal, Sr., Dan 
Yeager, and one lovely but lone lady, the 
accompanist of the Glee Club, Miss 
Johanna Lyon. 

(Continued from page 303) 

markets for mineral products. It is 
deeply involved in the international 
transportation of minerals. It has 
been a large factor in the many cartels 
and agreements which have developed 
in the past. N o new collective plan 
for equalizing access to minerals 
among tbe nations of the wor ld can 
succeed without participation by the 
Un i t ed States. If the Uni ted States 
sta3'̂ s out, its mineral industries w i l l 
be affected in one way or another by 
any collective effort made by foreign 
nations. 

Under these circumstances, a policy 
of economic isolation in minerals seems 
to be impossible. O u r share in tbe 
wor ld mineral business is so large that 
any wor ld mineral problem is neces
sarily in considerable part our own. 
Whether we take affirmative action or 
merely defend our position, there is 
much to be done in bringing together 
the basic data for planning. 

I am not urging that the Uni ted 
States start out on any particular pro
gram of internationalization of re
sources. W e do not yet know how 
far tbis may be desirable and, if de
sirable, how it shall be done. M y 
purpose is rather to urge the recogni
tion of the simple fact that the prob
lem of administration of mineral re
sources either f rom the standpoint of 
self-interest or of wor ld peace is wor ld 
wide in its scope. Enlightened self-
interest calls for recognition of the 
progressive internationalization of re
sources now actually under way and a 
broader and more systematic approach 
to the problem of mineral administra
tion than in the past. A s the situation 
now stands, the consideration of the 
problem is petty and piecemeal—from 

P R I Z E O F F E R 

Check the errors found in Mines 
Magazine as you read it. The reader 
reporting the most enors receives FREE 
one year's subscription to the magazine. 
The winner will be announced in Ihe 
magazine Ihe second month alter pub
lication. Send list of errors lo Mines 
Magazine, 734 Cooper Building, Denver, 
Colorado. 
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the standpoint of immediate rather 
than long-range considerations. Sure
ly, as a basis for deciding what to do 
about it, we sbould at least begin an 
eifort to see tbe problem in its broader 
outlines. 

tlie eJHo-ddef— 

(Contimied from page 304-) 

better than " M r . , " including a l l the 
property employees, he is just 
" M u r c h , " a name which fits him 
eminently. 

H i s 230 pounds are spread over a 
six foot three inch frame whicb belies 
his 52 years in both appearance and 
capacity for scaling hills and ladders 
and in being able to perform any 
manual job on the property. A n d he 
does just that. Visitors are just as 
likely to find bim on tbe railroad 
siding, helping to load or unload a 
box-car, as they are to find bim cutting 
through red-tape in the office. T h e 
latter pastime is both his particular 
aversion and delight. H i s letters to 
tbe home-office include bits of prac
tical wisdom and philosophy like the 
fo l lowing sample wi th which he con
cluded a missive to his production 
manager. "So, let's go ahead with it 
and stop a l l this bellyaching." 

H i s only complaint against the 
march of progress is tbe invention of 
that contraption, the typewriter. H i s 
principal aggravation is that it has 
forced him to synchronize his mind 
wi th the relatively slow action of his 
two index fingers, and he would 
rather change tbe liners in a ball m i l l 
than mess wi th a new typewriter rib
bon. H e insists he can't fix anything 
tbat weighs less than a ton. 

W i t h a shock of snow white hair 
and a most pugnacious jaw, he pre
sents a formidable appearance to 
strangers. H i s gruffness, however, is 
mostly superficial. I bave never 
heard him utter a cross word to an 
employee, but I have heard him speak 
in pretty level sentences to a railroad 
president. Every man on tbe job 
counts him as a friend, and I've beard 
the story of his riding five miles at 
midnight to relay a sorrowful message 
with tears streaming down his 
granite cheeks. 

M u r c h received his E . M . f r o m 
M i n e s in 1912, whicb happened to be 
the year I was born, and some twenty-
five years before I received mine. 

It's difficult to visualize what may 
lie ahead, and this may be particularly 
true for a young engineer. But , I 
have a fa i r ly good hunch that I ' l l not 
be sorry I had an opportunity to serve 
my apprenticeship under a master of 
his trade. 
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COMMENCEMENT AT MINES 
MAY 24, 1940 

Dr. John C . Barnetf, Max Schoft, Charles A , Banks, Dr. M . F. Coolbaugh. 

" A s you leave here and go out into 
the mining wor ld you go forth wi th 
the best possible t ra ining; a grounding 
f rom the Colorado School of Mines . 
T h e future w i l l find you scattered 
throughout the mining wor ld , largely, 
I hope, wi th in your own country and 
territory and the Br i t i sh Empire . T h e 
products of mining, which have been 
such a large factor in building our 
civilization, can be used for the com
fort and the benefit of mankind, or 
for his destruction and enslavement. 
M y hope is for your success and tbat 
the products of your eiforts may be 
used for the maintenance of peace and 
freedom of men, and the continued 
development and progress of the 
civilized w o r l d , " Charles A r t h u r 
Banks, noted Bri t ish mining engineer, 
told the graduating class of the Colo
rado School of Mines in the com
mencement address. Seven advanced 
degrees were granted: three doctor of 
geophysical engineering, two master 
of mining engineering, and two mas
ter of metallurgical engineering. 

M r . Banks stressed the fact that 
American mining engineers receive the 

•m best possible training and that they 
were met wi th throughout the world 
and especially in the Brit ish Empire. 

" I t is a fact that a great majority 
of your engineers who have gone 
abroad have gone to Bri t ish countries 
or else to Brit ish companies, and I 
sincerely hope that it w i l l remain this 
way, for it serves to create an accord 
and understanding between our coun
tries tbe benefit of which can hardly 
be overestimated," he told the audience 
of 1500, friends and guests of tbe 
school, at the 66tb annual commence
ment, the first in the history of the 
school to be held outdoors. 

T h e largest graduating class in the 
history of the Colorado School of 
Mines received degrees, 144 besides 
the advanced degrees above referred 
to. O f these 46 received the degree 
engineer of mines; 44 the degree geo
logical engineer; 36 the degree metal
lurgical engineer; and 28 petroleum 
engineer. 

T h e honorary degree of doctor of 
engineering was conferred upon M r . 
Banks and upon M a x Schott of N e w 
Y o r k Ci ty , president of the C l imax 
Molybdenum Company. Medals and 
awards for high attainments in 
scholarship and leadership were 
awarded by Dean Jesse R . M o r g a n as 
fo l lows : 

T h e H a r r y J . W o l f G o l d M e d a l 
for scholastic attainments, to Addison 
Berry Mann ing , Jr . , Denver. 

T b e D . W . Brunton award of a 
Brunton transit for meritorious work 
in mining engineering, to George 
G lenn Yeager, Denver. 

T h e Thomas S. Harr ison award, 
for meritorious work in petroleum 
engineering, to Herbert D . Thornton, 
Summitvil le, Colorado, 

T h e Colorado Engineering Counci l 
medal, for excellence in scholarship, 
high integrity, and general engineering 
ability, to George G , Yeager. 

T h e W i l l i a m D . W a l t m a n award 
to the "graduating senior whose con
duct and scholarship bave been most 
nearly perfect and who has most near
ly approached the recognized char
acteristics of an American gentleman 
during his entire time in school," to 
W i l l i a m C . Mue l l e r , Denver. 

T h e E . J . Ristedt award of an 
officer's model saber to the Battalion 
Commander of the R . O . T , C , to 
M a r v i n L . Katzenstein, Counci l 
Bluf fs . 

T h e James Unde rh i l l award to the 
cadet officer of the R . O . T , C , who 

(Contijtued on page 326) 

• Record crowd, outdoor com me nee me nf exercises in front of Sfraffon Hall, 
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Dr. F. M . Van Tuyl 
head of the Geology department, was 

appointed to the Proration Practices com
mittee of the Gas Conservation Commis
sion at meeting of the Interstate Oil Com
pact Commission held in Oklahoma City 
recently. 

The Gas Conservation Commission per
forms the same service with natural gas 
arising from oil fields as the original Oil 
Conservation Commission did with the oil 
itself. It is intended, primarily, to allow 
the accumulation of a suitable reserve of 
oil and gas, and to prevent the wasteful 
exploitation of the fields now in operation. 

Mines G lee C lub 
next year will be headed by Dr. Leon 

S. Ward who takes the place of Dr, A . S. 
Adams who is leaving Mines to join the 
faculty of Cornell University. 

Dr. Ward is well qualified for the posi
tion as he organized the glee club at the 
Michigan School of Mines when he was 
associated with that school. 

Mining and Metallurgy 
official publication of the A . I, M . E . 

again pays tribute to Mines student body 
by reason of the school again leading all 
Mining and Metallurgical schools on the 
continent in number of student associates. 
This makes the seventh time in succession 
since statistics on the rankings were first 
filed. 

Mines lists 241 members which was 
followed by a close second of the A . & M . 
College of Texas with 240. The latter, 
however, is composed of many affiliated 
student societies, not student chapters as 
at Mines. Nevertheless it will be a nip-
and-tuck race for the lead this coming 
year. 

Baseball Fieid 
is to be improved during the summer 

months. The plan is to cut the field back 
and make a rectangle out of it. It will 
then be sodded and rock seats will be built 
on the sides for spectators. Two drives 
will be built for cars. 

W i l d Horse Park 
will have its largest enrollment this 

summer of its eight years of operation. 
From present indications there will be 
approximately one hundred men in camp 
for three to six weeks. In addition there 
will be nearly sixty mining option juniors 
who are slated to spend three days there. 

In the past there has been a problem of 
furnishing enough water for the men. 
As a result, the development of the camp 
has been somewhat retarded. Last sum
mer, however, the petroleum engineering 
students completed a new well which 
promises to furnish two thousand gallons 
per day, an adequate supply for one 
hundred men. 

The equipment from the old Mineralogy 
jab in Guggenheim basement has been 
taken to the park. The tables are being 
reassembled for dining and drafting 
tables. Additional tents and cots have 
been obtained this year and also a limited 

number of new instruments have been 
made available for the large number of 
students expected. The old policy of 
assigning squads to kitchen police by rota
tion has been abandoned to be replaced 
by a regular crew. 

The work done at the Park by the 
students is of an extremely practical na
ture. Five squads work together to make 
a complete geological map of the entire 
area, approximately thirty square miles. 
This includes a structural contour map, 
a surface topographic map and an iso-
chore or driller's map. There will also 
be magnetometer chart sections across 
areas unsuited for plane table measure
ments, tracing of contacts by micro-pale
ontology, and the measurement of the en
tire geologic column from the Timpas 
Limes to the igneous intrusion of the 
front range. 

The microscope work will be under 
Professor Waldschmidt. The paleontology 
and section measurements will be under 
Professor Johnson. 

New Off ice rs 
for campus organizations include: 

Woody Todd, president of Blue Key. He 
was also re-elected as president of the 
Stray Greeks. Donald Dunn was chosen 
for the office of treasurer and Bob Moyer 
as secretary. 

Joe Berta heads the Student Council as 
president while Art Wood was chosen 
as Athletic Council representative. 

Jim Peeso was elected president of 
Sigma Gamma Epsilon, honorary engi
neering fraternity; Don Roberts, vice-
president; John Luggenbiil, secretary-
treasurer; Jack Hyer, corresponding sec
retary. 

The class of 1941 will be headed its 
senior year by Randy Taylor; Owen 
Kingman will be vice-president; Ciint 
Edwards, secretary; and Bob Moore, 
treasurer. 

The junior class officers are Lee Talbott, 
president; George Kiersch, vice-president; 
Jim Leonard, secretary; and Paul Davis, 
treasurer. 

Ben Pariter 
on leave of absence from the Geology 

department, has notified Dr. Van Tuyl 
that he will return to Golden in Septem
ber to resume his teaching duties. He 
has been connected with the Argentine 
government the past year and located in 
Buenos Aires. He will teach Petroleum, 
Geology and Non-Metallics. 

Dr, John HafF wil! be given complete 
charge of Petrology and will be assisted 
by Professors Stevens and Levings. 
Stevens will take over the Structural 
Geology department with Levings taking 
charge of the laboratory. 

A n efEort is being made to continue Dr. 
Vanderwiidt's connection with the school 
by obtaining him as a special lecturer in 
Mining Geology. Due to his connection 
with Climax Molybdenum Company, he 
feels that he cannot give full time to the 
school. 

Books Recommended for One Work

ing in Petrology and Geo logy 

Petrology for Students, 6th ed., 1923, 
Cambridge University Press. By A . 
Harker. 

Nomenclature of Petrology, 2nd ed., 1928, 
Thos, Murby & Co., London. By A . 
Holmes. 

Principles of Petrology, 2nd ed., 1929, 
Dutton & Co., N. Y. By G. W . Tyrrell, 

Metamorphism, 1932, Methuen & Co., 
London. By A . Harker, 

Petrography, vols. 1 to 4, University of 
Chicago Press. By A . Johannsen. 

Manual of Petrographic Methods, 2nd 
ed., McGraw-Hill , N. Y., 191S. By A . 
Johannsen. 

Structural Behavior of Igneous Rocks, 
Memoir 5, Geol. Soc. Amer., 1937. By 
R. Balk. 

Elements of Optical Mineralogy, Parts 1 
to 3, John Wiley & Sons. By A . N. 
Winchell. 

Determination of the Feldspars in Thin 
Section (Translated by W, Q. Ken
nedy), 1933, Thomas Murby & Co., 
London, By K. Chudoba. 

Sedimentary Petrography. T h o m a s 
Murby, London. By A . Milner. 

Sedimentary Petrography, A p p l e t o n -
Century, N. Y. By Krumbein & Petti-
john. 

Igneous Rocks and the Depths of the 
Earth. By R. A. Daly. 

Textbook of Mineralogy, 4th ed., John 
Wiley & Sons. By J. D. Dana. 

Mineral Deposits, 4th ed., McGraw-Hill , 
N. Y. By W . Lindgren. 

Ore Deposits of the Western States; 
Lindgren volume, A . I, M . E,, N. Y., 
1933. 

Industrial Miner (ds and Rocks; Mudd 
memorial volume. A , I. M . E. , N, Y., 
1937. 

Field Geology. By Lahee. 
Geology Structures. By B, Willis. 
Interpretation of Topographic and Geo

logic Maps, McGraw-Hill , N. Y., 192S. 
By Dake and Brown. 

Treatise on Sedimentation, 2nd ed., 
Williams & Wilkins, Baltimore. By 
W. H . Twenhofel. 

Geology and Engineering. By Leggett. 
Geology and Petroleum. By Emmons. 
General Geophysics. 

Bibliography of North American Geology, 
U. S. G. S. 

U. S. G. S. BuU. 825, 348. 
Petroleum Geology. By Ver Vebes. 
General "Geology-Principles and Pro

cesses" Emmons. McGraw-Hill , 1929. 
By Thiel, Stauffer, Allison. 

Historical—Text book of Geology, Part 
II—Historical Geology, John Wiley & 
Sons, By Schuchert I. Dunbar. 

Petrography and Petrology. By Grout. 
Invertebrate Paleontology. By Twenho

fel & Shrock. 

Data of Geochemistry, U . S. G. S. Bull, 
(latest edition). By Clarke, 
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Sports 
A l A R C U 

By J O H N A . BAILEY 

T h e School's successes in football 
and basketball could not find a paral
lel in major spring sports. Despite 
a fine spirit and bard work, the base-
bail and track teams finished an in
different season and were left with 
only the hopes of more and better vic
tories in 1941. Those hopes may have 
a real foundation, as a number of 
lettermen w i l l return and prospects for 
tbe development of freshman and 
sophomore raen into place winners 
seem to be more than just something 
to talk about. 

O n l y one man w i l l be lost to the 
baseball team, and he is John English, 
a senior metallurgy student, who has 
played in the infield as a first-string 
man. T h e rest of the team w i l l re
turn next spring wi th more experi
ence and confidence to win back some 
of the lost glories in basebail. T h e 
team wound up its season in M a y 
wi th a two-game match with Colo
rado College. Both games were lost 
in respective scores of 8-4 and 11-2, 
but they weren't without flashes of 
brilliance by sorae of the Blaster play
ers who pulled the games out of 
doldrums several times. Shorty Hegg
lund was the leading slugger for the 
Miners with a double and a single. 
Randy T a y l o r pounded out a long 
double to knock in one of the Mine r s ' 
runs. Eddie Doiega, the school's star 
center fielder and high bidder for an 
All -Conference post, batted in the 
other Mines runs in the first game 
wi th a single in tbe fifth. 

T h e second game of the double 
b i l l was very wel l played and wel l -
filled with excitement. But it had too 

Lloyd Madden Joins Chicago 
Cardinal Professionals 

many errors in the field to give the 
Miner s a victory, C . C . scored four 
unearned runs f rom M i n e s ' bobbles. 
T h i s laxity on the part of the Blasters 
was greatly overshadowed by the fine 
hurling of long, Joel Moss. H e struck 
out nine men and allowed but eight 
hits. These hits were bunched in 
two innings so that they counted in 
the score column to a greater effect. 
Except for these two innings Moss 
had the Tigers completely tamed for 
seven innings. T h e fielding gem of 
the day went to Randy T a y l o r on a 
smashing grounder. T a y l o r ran over, 
speared the ball just as it was about 
to go into the outfield, and while st i l l 

running fired the ball to first base. 

Moss and B i l l Roberts, junior trans
fer student f rom Amherst College, 
have handled the pitching assignments 
for the year and have turned in fair ly 
consistent performances. 

M i n e s was host at three separate 
athletic meets during the month. T w o 
were track meets and the other was 
the conference tennis meet. One of 
the invitational track meets was for 
the benefit of class " B " high schools 
and the other was the Rocky M o u n 
tain Conference T r a c k Meet , the first 
to be held in part in the new field 
house. 

Greeley won the Conference meet 
wi th a total of 72 points, and Colo
rado College and Mines were second 
and third respectively with scores of 
56 and 35 points. T h e only record 
breaking performance of the meet was 
C . C.'s Chuck Spoor who made a 15 
second gallup over the 120-yard high 
hurdles. L l o y d Madden won firsts in 
the 100-yard dash and the 220-yard 
dash. H i s time was 10.3 seconds in 
the 100, and 22.5 seconds in the 220-
yard dash. T w o other firsts were also 
garnered by M i n e s ; DeLai t t re won 
the shotput in junior college competi
tion and Gieskieng won the javelin 
throw. DeLait t re 's heave was 40 ' 2" , 
and Gieskieng hurled the javelin 159.9 
feet. Other places were won by Jame
son, mile run ; Hutchinson, fourth in 
440; Shaw, third in 100; Moore , third 
in javelin throw; Gieskieng, third in 
shotput; Moore , 120 yard high hur
dles, t h i rd ; Roberts, tie for third in 
the pole vault. DePolo , Stommel, and 
Vaughan also won places. 

T R A V E L T R A I L W A Y S T O A L L A M E R I C A . . . . 

m p — n r w i - _ .• aiê  See Y o u r 

LOCAL TRAILWAYS AGENT 

or 

Wr i t e , W i r e or P h o n e 

TRAILWAYS 
Passenge r T ra f f i c Depar tment 
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FROM THE ^ f ^ r n f ^orhicnA 

W . T. Graham, Ex-'26, President; C . W . 
Berry, '36, Secretary, Box 249, Baguio, P. I. 
Dinner meeting, first Wednesday each month, 
Pines Hotel, Baguio. 

Tenney C . DeSollar, '04, President; W . C . 
Chase, Ex-'05, Vice-President; Hubert E, Ris-
ler, '37, Secretary, Flat Creek Alabama. 
Meetings upon call of secretary. 

A dinner meeting of the Bi rming
ham Section was held on Saturday 
evening, A p r i l 20, 1940. Each mem
ber was requested to bring guests with 
him and alumni of seven different 
schools were present. T h e alumni of 
tbe Mich igan School of Mines were 
the special guests of the evening, they 
having a large group in attendance. 
Th i r t y - fou r men were present, includ
ing the members of the Section and 
the • evening proved very instructive 
and interesting. 

M r . C . E , Abbott , Vice-President 
of the Tennessee Coa l Iron and R a i l 
road Company, presented several reels 
of colored movies which be took while 
on a European tour in 1939. T h i s 
was of particular interest because it 
showed sections of the continent in
cluded in war areas at the present 
time. 

President T . C , DeSol lar sent re
grets that he was unable to be present 
at the meeting. H e is recuperating 
in the hospital f rom injuries received 
in the mine some weeks ago. 

It was voted unanimously that the 
movies of the Mines Championship 
Football T e a m be obtained and shown 
at the next meeting. 

Besides tbe guests present, the f o l 
lowing alumni attended: 

Will Coghill, '03; W . C. Chase, Ex-'OS; 
W . C. McKenzie, '22; A . W . Beck, '23; 

Walter J . Hulsey, '27; J. W . Scott, '31; 
Neil O. Johnson. '33; E . D. Bristow, '37; 
Robert J. Blair, '39; Hubert E . Risser, '37. 

Frank Hayward, '32, President; Wilham J . 
Rupnik, '29, Secretary-Treasurer, 714 Hillgirt 
Circle, Oakland, Calif . Four meetings per 
year, 2nd Monday, March, June, Sepfembar 
and December. 

E. S. McGlone, President; H . M . Strock, '22, 
Secretary, 1309 Platinum St., Butfe, Mont. 
Meetings upon cal! of Secretary. 

A . L. Lynne, '06, President; M . B. Frank, '06, 
Secretary, 4537 Drexel Blvd., Chicago. Meet
ings upon call of secretary. 

K. D. True, '35, President; R. J . Maloit, '37, 
Secretary-Treasurer, 9701 Lamont Ave., 
Cleveland, Ohio. Four meetings during year, 
4th Friday, March, June, September and 
December. 

C O L O R A D Q 

1 
Dent L. Lay, '35, President; R. J , McGlone, 
'27, Vice-President; A . L, Mueller, '35, Secre
tary, 430 E. I Ith Ave,. Denver, Colo, Lunch
eon meeting, third Friday each month. 

Clark W , Moore, '32, President; R, J . Schil
thuis, '30, Secretary, 1410 Gustav, Houston, 
Texas. Dinner meeting, second Friday of 
month. 6:00 P. M . . Lamar Hotel, Houston, 
Texas. 

T h e Houston section held its regu
lar monthly meeting on Friday, M a y 
10, at 6:00 P . M . , in the cafeteria of 
the Lamar Ho te l . Those attending 
were: 

W . G. Blackwell, '39; Charles Buck, 
'39; J. F. Dieckman, Ex-'39; K. P. Hurley, 
'22; C. W . Maguire, '36; W . E . Mitchell, 
'3 5; C. W . Moore, '32; R. J . Schilthuis, 
'30; C. H , Stewart, '25; A . G. Wolf, '07. 

T h e feature of the meeting was the 
showing of the moving pictures of last 
season's M i n e s - C C game which was 
enjoyed most thoroughly. 

T h e senior class of Petroleum E n g i 
neers visited Houston and vicinity 
M a y 11-15 and were entertained by 
the Houston chapter at an "eat as 
long as you can" dinner at Jack 
Saunder's Pier 21 on Saturday even
ing, M a y 11, Members of the chap
ter enjoyed the visit very much and 
f rom a l l indications the boys did too. 
Refreshments for the dinner were 
provided by IngersoU-Rand through 
the courtesy of our newly discovered 
K , P , Hur ley , '22. 

There were 30 men in the senior 
class party, including Professors B a l l 
and Reed and 16 of our group at
tended the function, listed as fo l lows : 

A. B.. Bennett, 32; B. B. Boatright, '22; 
G, W, Carr, 25; D. M . Davis, '25; P, C. 
Dixon, 31; C. D. Hier, '31; K . P. Hurley, 
'22; C. W . Maguire, '36; J . D. Marr, '31; 
C. W . Moore, '32; F, M , Nelson, '25; 
Ralph J . Schilthuis, '30; E . A . Slade, '34; 
C. H . Stewart, '25; P. A . Washer, '26; 
A . G . Wolf, '07. Mr. E . P. Hayes of The 
Texas Company was a guest, making the 
total attendance 47. 

C I N C I N N A T I 
A n informal meeting of M i n e s 

A l u m n i was held in Cincinnati W e d 
nesday noon. M a y 1, on the occasion 
of the annual Coa l Show sponsored 
by the American M i n i n g Congress. 
A m o n g those present were: 

Gilbert H . Smith, '24; Cedric Mc
Whorter, '24; Morris Cunningham, '24; 
Theodore Marvin, '22; Hugh Finley, Ex-
'22; Fred Kirby, '22; W . R. Chedsey, '08; 
George Phillips Mahood, '24; Maxwell 
Pellish, '25; W. Ross Wilson, 31; John 
McGhee, '26; John Bell, 30; M . R. Budd, 
•24. 
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R S Brummett, 26. President; William Du-
g ln , Ex-M2, Secretary, 315 West 9th St., 
Los Angeles, Calif . Four meetings during 
the year. 2nd Monday of month, January, 
Apr i l , July October. 

A . F. Duggleby, '15, President; Ralph Keeler, 
'31, Secretary, Box 297, Manila, Dinner meet
ing, first Friday each month. 

A ^ ^ r w y o R K c / 7 - y 

C . L, French. '13. President; Ben W , Ged
des, '37, Secretary, 1112 University Terrace. 
Linden, N . J , Meetings upon call of secre
tary. 

Otto Herres, ' I t , President; Kuno Doerr, Jr.. 
'27, Secretary, 700 McCormick Bldg., Salt 
Lake City, Utah, Meetings upon call of secre
tary. 

Officers to be elected. 

PUO£N/X 

Two meetings in year, second Saturday in 
Apri l and October, T. E. Giggey. '34, 
President; A . F. Hailett. '09; Percy Jones, 
Jr., '08, Vice-Presidents; E. M . J . Alenius, 
'23, Secretary-Treasurer, Box 2751, Phoenix. 
A r i l , 

S. L. Goodale, '04, President; A . M . Keenan, 
'35, Secretary, Box 146, Pittsburgh, Pa. Meet
ings upon call of secretary. 

{Continued on page 274) 

O K C A M O M A 

John R. Evans, '23, President; D. H . Peaker, 
'32, Secy.-Treas.. c /o The Carter O i l Co. , 
Tulsa. Okla. Meetings upon call of secretary. 

Thomas H . Allan, '18, President; John T, 
Paddleford, '33, Secretary-Treasurer, 429 First 
National Bank Building, Wichita. Kansas. 
Meetings upon call of secretary. 

^oom at tlie — 
{Continued from page 294) 

are our swear words, a fact which at 
first proves embarrassing to visitors. 

T h e Bulolo property lies about 50 
miles inland f rom the coast, over a 
range of mountains about 6,000 feet 
high, and tbe dredging area is 2,500 
feet above sea-level. N o road to tbe 
interior existed, or has since been built . 

T h e construction of two dredges 
was commenced about the middle of 
1930, after 40 mil l ion yards of gravel 
had been proved. T w o large specially 
built freight planes carried the sec
tionalized dredge parts and the hydro

electric equipment f rom the coastal 
Por t of Lae over the mountains to an 
aerodrome whicb bad been constructed 
on the property in the midst of the 
dense tropical jungle. T h e first dredge 
was completed early in 1932, and the 
second about eight months later. F r o m 
then on, the gravel reserves were 
steadily increased and further dredges 
were added so tbat today eight large 
steel dredges are in operation, handling 
approximately 20 mil l ion cubic yards 
annually which, I might say, is equiva
lent to roughly 85,000 tons daily. 
T w o additional hydro-electric plants 
were installed so tbat today approxi
mately 10,000 h.p. is available. 

A t tbe outset 40 mil l ion yards of 
gravel only were proved, while to date 
we bave dredged approximately 85 
mi l l ion yards, and over 160 mil l ion 
yards s t i l l remain—-over one mil l ion 
ounces of fine gold bave been recovered 
to date. T h e total amount of ma
chinery, supplies and equipment flown 
in to the property to date somewhat 
exceeds 35,000 tons and this has been 
accomplished without loss of l ife, 
equipment, or serious accident. T h e 
capital expenditure involved in air 
transportation was far less than in the 
building and upkeep of a long tropical 
road and in road haulage; but this was 
not the only advantage. T b e property 
was brought into production perhaps 
two years earlier than would other
wise have been possible, so that the 
recovery of the whole of the antici
pated profit (about $60,000,000) was 
advanced to that extent, and this really 
meant an interest benefit to the share
holders of several mil l ion dollars. 

Immediately the property came in
to production, a comprehensive hous
ing scheme for the white employees 
was proceeded wi th . T h e houses were 
we l l planned, wi th a l l modern con
veniences, and today they are sur
rounded by fine tropical flower gard
ens. T h e native employees, of which 
there are about 1,500, are wel l cared 
for, and they seem to be quite happy 
—after their two years engagment is 

O X f O a O H O T € L 
on Denver^s M a i n Street 

One Block from Union Station 

S i n g l e : $ 1 . 5 0 t o $ 3 . 0 0 

D o u b l e : $ 2 . 0 0 t o $ 5 . 0 0 
T I L E D TUB A N D S H O W E R S 

Food Pamous 
Cafe, Coffee Shop and Cocktail Sjiunge 

J . L. BROOKS Management W. A. VALLEE 

If Y o u Enjoy F o o d at its Best Y o u W i l l Enjoy the O x f o r d 

H e a d q u a r t e r s f o r M i n e s M e n 
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up, they are usually quite anxious to 
renew their contract, or to *'niake 
paper" again, as they cal l it. 

In spite of the fact that the prop
erty is within 10° of the equator, 
l iv ing conditions are excellent, and I 
look upon Bulolo as one of the hap
piest of mining communities. 

I think you w i l l agree that the 
development of this field, in which a 
number of American engineers have 
played a very important part, bas been 
a mining romance in every sense of 
the word . 

W e l l , so much for that side of the 
picture. As you leave here and go out 
into the mining wor ld , you go forth 
wi th the best possible technical train
i n g ; a grounding f rom the Colorado 
School of Mines , and a l l that its 
instructors can give you. T h e future 
w i l l find you scattered throughout the 
mining world , largely, I hope wi th in 
j 'our own country and territory, and 
the Bri t ish Empire. 

T h e products of mining, which have 
been such a large factor in building 
our civil ization, can be used for the 
comfort and benefit of mankind, or 
for his destruction and enslavement. 
M y hope is for your success, and that 
tbe products of your efforts be used 
for the maintenance of peace and free
dom of men, and the continued devel
opment and progress of the civilized 
wor ld . 

senior who has given the greatest 
contribution to tbe glee club, Logan V . 
Ca ldwe l l , Wheatridge, Colorado. 

ommencemen 
(Cont'mued from page 321) 

displays the greatest mili tary efficiency 
in his grade, to J . Gardner Blythe, 
Philadelphia. 

T h e R . A . Baxter award for 
meritorious work in chemistry to 
Robert Knigh t Johnston, Olney 
Springs, Colorado. 

T h e C . A . Hei land award for 
meritorious work in geophysics to A d 
dison Berry Mann ing , Jr . , Denver. 

T h e A . S. Adams award to the 

eviewd 

The March af Fascism. By Stephen 
Raushenbush. Ya!e University Press, 
1939, $3.00. 

Why (lid kindly, well-educated people 
like the Germans put Hitler in power? 
Why did Italy, which was among the 
victors in the World War and had a 
strong left-wing movement, follow an ex-
Sociaiist to and after the March on Rome? 
Not because of propaganda, since propa
ganda was largely in the hands of the 
other side. Not because of "big money", 
since most industrialists distrust a Leader. 
Not to create an empire, because no peo
ple in Europe has wanted to go to war. 
The causes o£ Fascism, as Mr. Raushen
bush shows, are very clear, and they exist 
in this country as they existed in Germany 
and Italy and appear now in other parts 
of Europe. Mr. Raushenbush reconstructs 
the story of why Fascism came where it 
has already conquered, why it appeals to 
thousands of people in the countries that 
once responded to words such as "Liberty" 
and "Equality". 

Where unemployment is widespread, 
where millions have little hope of a decent 
life, where talk of "liberty" can no longer 
be connected with a steady job and some 
sort of future, where the liberal parties 
have only words and the appeal to his
tory—there is the soil of Fascism. 

In Jersey City, Budapest, and pre-
Hitier Munich there are curious parallels, 
for all the difference in geography and 
history. T H E M A R C H O F F A S C I S M 
is not only a story of what has happened 
and what can happen; it also indicates 
the lines we must follow to make sure 
that it doesn't happen here. 

Stephen Raushenbush brings to this 
story of Fascism a wide range of experi
ence, and knowledge of the daily problems 
faced by industry, labor, and government. 
He was chief investigator for two legisla
tive commissions in Pennsylvania, and for 
three years he was director of industrial 
relations of that state. He was secretary 
and chief investigator for the Senate M u 
nitions Committee. He has taught at 
Dartmouth College. He has worked as 
manager in the clothing and oil industries, 
and as a laborer in the coal industry. Re
cently he has been discussing Fascist 
strategy with men of ail sorts, not only 

in Germany and Italy, but in the former 
Czechoslovakia and the other nations of 
Eastern Europe. 

—Publishers' Review. 

The Examination of Fragmental Rocks. 
By Frederick G. Tickell. Stanford Uni
versity Press, Stanford University, Calif., 
1939, 154 pages, $4.00. 

First published in 1931, this book has 
been revised to present descriptions of 
new technique and apparatus for the de
termination of porosity and permeability. 
Excepting the chapter in which these 
physical properties are discussed, the sec
ond edition is similar to the first edition. 

Chapter 1 is a short introduction. Chap
ter 2 discusses size analysis and the mak
ing of thin sections. It is disappointing 
to find that this chapter was not revised. 
During recent years considerable research 
has been done on methods for the deter
mination of the shape and the size distri
bution of particles in an aggregate. The 
references in this chapter and in the bibli
ography shouid lead the reader to most 
of the literature that describes the results 
of this work, but it seems probable that 
the usefulness of the book would have 
been increased by at least a brief dis
cussion of these developments. 

Chapter 3 (Porosity and Permeability) 
has been rewritten. It contains a com
prehensive and up-to-date discussion of 
methods for the determination of total and 
"efEective" porosity, and permeability. Dis
cussion of the problem and the methods of 
determining the percentages of water and 
oil ("saturation") would be a worth-while 
addition to this chapter. 

No significant changes appear in Chap
ter 4 (Preparation of Specimens), Chap
ter 5 (Identification of Minerals), or 
Chapter 6 (Description of Minerals found 
in Sedimentary Rocks). However, those 
familiar with the fundamentals of optical 
mineralogy should have no difficulty in 
understanding and in using this part of 
the book. Descriptive tables for minerals 
found in sedimentary rocks are given in 
Chapter 6; they should be helpful. 

The number of titles in the bibliography 
has been increased from 105 to 137, 67 
of which are new, having been written 
since the first edition was published. Some 
of the titles in the first edition that did 
not directly concern laboratory technique 
have been omitted in the revision. 

There is a definite need for a book of 
this type in both pure and applied geolog
ical work. The present edition of Tickell's 
book almost satisfies this need. 

N E W W I L F L E Y 5" M O D E L " C B ' 

S A N D P U M P 

M A X I M U M E F F I C I E N C Y 
A complete new standard of sand 
pump efficiency is created by this 
new addition to the Wilfley line. 

A . R. WILFLEY A N D SONS, Inc. 
D E N V E R , C O L O . 

N E W Y O R K O F F I C E — 1 7 7 S B R O A D W A Y 
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Recent Patents Relating to fhe Mineral Industries, edited by James 

Atkins, registered patent attorney, Munsey Building, Washington, D. C , 

Inquiries with reference to this subject or to any patents appearing In 
this department should be addressed to Mr. Atkins. 

S U C T I O N G O L D D R E D G E . Patent No. 
2,195,541, issued Aprii 2, 1940, to William 
Schierding, Metaline Falls, Wash. 
P R O C E S S O F O R E C O N C E N T R A T I O N . 
Patent No. 2,195,724, issued April 2, 1940, 
to Antoine IvI. Gaudin, Butte, Mont., and 
John Dixon Vincent, Whittier, Caiif. 
W E L L D H I L U N G M U D CONDITIONER A N D 
M E T H O D . Patent No. 2,195,752, issued 
April 2, 1940, to Jolly W. CBrign, Houston, 
Tex., assignor to National Lead Co., St. 
Louis, Mo., a corporation of New Jersey. 
DRILLING FLUID. Patent No. 2,195,798, 
issued April 2, 1940, to Philip H. Jones, 
Redondo Beach, and Arthur L. Blouni, Palos 
Verdes Estates, Calif., assignors lo Union 
Oil Co. of California, Los Angeles, Calif., 
a corporation of California. 
R E C O V E R Y O F SULPHUR. Patent No. 
2,195,870, issued April 2, 1940, to Raphael 
Rosen, Elizabeth, N. J., assignor lo Standard 
Oil Development Co., a corporation of 
Delaware. 

T O O L GUIDE. Patent No. 2,195,871, issued 
April 2, 1940, to Vivian Edward Kuster, 
Long Beach, Calif., assignor lo The Hewift-
Kuster Co., Long Beach, Calif., a copartner
ship. 
A P P A R A T U S FOR D E G A S S I N G R O T A R Y 
M U D S . Patent No. 2,195,898, issued April 
2, 1940, to Daniel O. Newton, Huntington 
Park, Calif., assignor to Socony-Vacuum Oil 
Co., Inc., New York, N. Y., a corporation of 
New York. 
M E T H O D O F P R E V E N T I N G C O R R O S I O N 
IN PIPE LINES. Patent No. 2,195,989, is
sued April 2, 1940, to Edward L. Hoffman, 
New York, N. Y., assignor to Socony-
Vacuum Oil Co.. Inc., New York, N. Y., 
a corporation of New York. 
M E T H O D O F T R E A T I N G ORES. Patent No. 
2,196,233, issued April 9, 1940, to Joseph T. 
Terry, South Pasadena, Calif., assignor ol 
one-half to H arl and F. Beards lee, Los 
Angeles, Calif. 
BORING T O O L . Patent No. 2,196,311, is
sued April 9, 1940, to Clyde Kitley, Bakers
field, Calif. 
M E T H O D O F M E A S U R I N G T H E INHERENT 
TERRESTRIAL M A G N E T I S M O F T H E 
E A R T H ' S CRUST. Patent No, 2,196.314. is
sued April 9, 1940. to Robert E. Lee, Cole
man, Tex., assignor of fifty per cent to 
Joseph H. Reynolds, Cisco, Tex. 
M E T H O D O F D E W A X I N G M I N E R A L OIL. 
Patent No. 2,196,374, issued April 9, 1940, 
to Jones I. Wasson, Townley, and Anthony 
H. Gleason, Elizabeth, N. J., assignors lo 
Standard Oil Development Company, a 
corporation of Delaware. 
W E L L C L E A N E R . Patent No. 2,196,439, is
sued April 9, 1940, lo Charles K. Holt, 
Bakersfield, Calif. 

P R O C E S S FOR S E P A R A T I N G A N D C O N 
C E N T R A T I N G MINERALS. Patent No. 
2,196,457, issued April 9, 1940, to Maurice 
Constant, Scobey, Mont. 
SEMISUBMERSIBLE M O T O R P U M P . Patent 
No. 2,196,462, issued April 9, 1940, to 
Aladar Hollander, Los Angeles, Calif., 
assignor to Byron Jackson Co., Huntington 
Park, Calif., a corporation of Dei. 
W I N G E D W H I P S T O C K , Patent No. 2,196,-
517, issued April 9, 1940, to Ray P. Bolton, 
Dallas, Tex., assignor of one-half lo East
man Oil Well Survey Corporation of Cali
fornia and one-half to Eastman Oil Well 
Survey Company of Delaware. 
K N U C K L E A N C H O R FOR W H I P S T O C K S . 
Patent No. 2,196,528, issued April 9, 1940, 
io James D. Hughes, Dallas, Tex., assignor 
of one-half to Eastman Oil Well Survey 
Corporation of California and one-half to 

Eastman Oi! Well Survey Company of 
Delaware. 
W E L L D E V I C E , Patent No. 2,196,535, is
sued April 9, 1940, to Herbert C. Otis, 
Dallas, Tex. 
A P P A R A T U S FOR C E M E N T I N G W E L L S . 
Patent No. 2,196,538, issued April 9, 1940, 
to Ferdinand J. Spang, Butler, Pa. 
B O R E H O L E E X P L O R I N G A P P A R A T U S , 
Patent No. 2,196,571, issued April 16, 1940, 
to John W. Millington and William T. Evans, 
Beaumont, Tex., assignors, by mesne assign
ments, to Sperry-Sun Well Surveying Co., 
Philadelphia, Pa., a corporation of Dela
ware. 
H O C K DRILL BIT. Patent No. 2,196,598, 
issued April 9, 1940, to Benjamin Franklin 
Shepherd and Robert D. Zimmerman, 
Phillipsburg, N. J., assignors to Ingersoll-
Rand Co., Jersey City, N. J., a corporation 
of New Jersey. 
A P P A R A T U S F O R C E M E N T I N G W E L L 
BORES. Patent No. 2,196,652, issued April 
9, 1940, io Reuben C. Baker, Coalinga, 
Calif., assignor to Baker Oil Tools, Inc., 
Huntington Park. Calif., a corporation of 
California. 
C E M E N T I N G , W A S H I N G , A N D ACIDIZING 
RETAINER FOR P E R F O R A T E D W E L L C A S -
INGS. Patent No. 2,196,653, issued April 
9, 1940, to Reuben C. Baker, Coalinga, and 
Clarence E. Buri, Los Angeles, Calif., 
assignors to Baker Oil Tools, Inc., Hunting
ton Park, Calif., a corporation of California. 
W E L L C E M E N T I N G A P P A R A T U S . Patent 
No. 2,196,656, issued April 9, 1940, to 
Clarence E. Burt, Los Angeles, Calif., as
signor to Baker Oil Tools, Inc., Huntington 
Park, Calif., a corporation of California. 
W E L L C E M E N T I N G A P P A R A T U S . Patent 
No. 2,196,657, issued April 9, 1940, to 
Clarence E. Burt. Los Angeles, Calif., as
signor to Baker Oil Tools, Inc., Huntington 
Park, Calif., a corporation of California. 
C E M E N T I N G , W A S H I N G , A N D ACIDIZING 
RETAINER F O R OIL W E L L S . Patent No. 
2,196,658, issued April 9, 1940, to Clarence 
E. Burt, Los Angeles, Calif., assignor to 
Baker Oil Tools, Inc., Huntington Park, Calif., 
a corporation of California. 
C I R C U L A T I N G W E L L P A C K E R . Patent No. 
2,196,661, issued April 9, 1940, to John H. 
Grubb, Shreveport, La., assignor to Baker 
Oil Tools, Inc., Huntington Park, Calif., a 
corporation of Calif. 

C O N T R O L V A L V E . Patent No. 2,196,664, 
issued April 9, 1940, to Jacob L. Kofahl, 
Taft, Calif., assignor to Baker Oil Tools, Inc., 
Huntington Park, Calif., a corporation of 
California. 
P A C K I N G F O R W E L L DEVICIK. Patent No. 
2,196,668, issued April 9, 1940, to Thomas 
M. Ragan, Downey, Calif., assignor to Baker 
Oil Tools, Inc., Huntington Park, Calif., a 
corporation of California. 
W I N D B R E A K F O R OIL DERRICKS. Patent 
No. 2,196,704, issued April 9, 1940, to 
William C. Markle, Hutchinson, Kans. 
D R E D G E F O R MINING. Patent No. 2,196.-
859, issued April 9, 1940, to Bert O. Godfrey, 
Brooklyn, N. Y. 
D E F L E C T I N G BIT. Patent No. 2.196,940. 
issued April 9, 1940, to Ernest L. Potts, 
Houston, Tex., assignor to Sharp Deflecting 
Tool Co., Houston, Tex., a corporation of 
Texas. 
D E F L E C T I N G T O O L . Patent No. 2,196,944, 
issued April 9, 1940, to Frank W. Sharp. 
Houslon, Tex., assignor, by mesne assign
ments, to Sharp Deflecting Tool Co., a 
corporation of Texas. 
W E L L PIPE JOINT. Patent No. 2,196,966, 
issued April 9, 1940, to Otto Hammer, 

Whittier, Calif., assignor to Security Engi
neering Co., Inc., Whittier, Calif., a corpora
tion of California. 
E X P A N S I O N W E L L PUMP. Patent No. 
2,196,993, issued April 16, 1940, to Joe H. 
Kidder, Los Angeles, Calif. 
DRILL GUIDE FOR R O T A R Y RIGS. Patent 
No. 2,197,019, issued April 16, 1940, to 
Daniel B. Monroe, Denver, Colo. 
ORIENTING C O R E BARREL, Patent No. 
2,197,062, issued April 16. 1940. to Cecil 
Howard Sweet, Huntington Park, and 
Lawrence Shiner Chambers, Los Angeles, 
Calif. 
D U A L C O N T R O L LIFT M E C H A N I S M . Patent 
No. 2,197,064, issued April 16, 1940, to 
Riley A. Aucoin, Overton, Tex. 
F O R M A T I O N TESTER. Patent No. 2,197,078, 
issued April 16, 1940, to Boyd R. McKinley, 
Los Angeles, Calif. 
O R E T R E A T M E N T . Patent No. 2,197,146, 
issued April 16. 1940, to Hendrik W. V. de 
W. Erasmus, Lewiston, and Clarence E. 
Cormack, Buffalo, N. Y., assignors to Electro 
Metallurgical Co., a corporation of West 
Virginia. 
BORING T O O L , Patent No. 2,197.162, is
sued April 16, 1940, to Lucian S. Smith, 
Los Angeles, Calif. 
BUBBLE T O W E R . Patent No. 2,197,199, is
sued April 16, 1940, to William M. Welch, 
Austin, Texas. 
P L U G F O R W E L L S A N D T H E LIKE. Patent 
No. 2.197,222, issued April 16, 1940, to 
Walter A. Norman, Longview, and Thomas 
M. Norman, Gladewaler, Tex. 
DIRECTIONAL W E L L DRILLING T O O L . 
Patent No. 2.197.227, issued April IB, 1940, 
io Thomas C. Strength, Long Beach, Calif. 
M E T H O D O F T R E A T I N G V A N A D I U M ORES. 
Patent No, 2,197,241, issued April 16, to 
George A. Hatherell. Roscoe. Calif., assignor 
to Frank A. Gar butt, Los Angeles, Calif. 
P R O C E S S FOR E X T R A C T I N G SILVER F R O M 
ORES, C O N C E N T R A T E S , OR O T H E R M A 
TERIALS. Patent No. 2,197,272, issued 
April 16, 1940, to Harold Eugene Lee and 
Barton Robert Muir. Kellogg, Idaho, 
assignors to Bunker Hill S Sullivan Mining 
& Concentrating Co., Kellogg, Idaho, a 
corporation. 

SETTING T O O L . Patent No. 2,197,344, is
sued April 16, 1940, to Percy F. Matlock, 
Houston, Texas. 
DRILL S T E M SECTION. Patent No. 2,197,392, 
issued April 16, 1940, to David G. Haw
thorn, Tulsa, Okla., assignor to Geophysical 
Research Corporation, New York, N. Y., a 
corporation of New Jersey. 
OIL W E L L C E M E N T I N G P L U G . Patent No. 
2.197,396. issued April !6, 1940, to Fred 
Moines, Long Beach, CaliL 
B O T T O M C O N N E C T I O N S C R E W T H R O U G H 
SETTING T O O L . Patent No. 2,197,403, is
sued April 16, 1940, to Harold C. Block and 
Leslie A. Layne, Houston, Tex.; said Block 
assignor to said Layne. 
M E T H O D O F U N D E R G R O U N D E X P L O R A 
TION. Patent No. 2,197,453, issued April 
16, 1940, to Gerald L. Hassler, Berkeley, 
Calif., assignor to Shell Development Co., 
San Francisco, Calif,, a corporation of Dela
ware. 
D R I U BIT. Patent No. 2,197,541, issued 
April 16, 1940, to Thomas H. Stancliff, 
Houston, Tex., assignor to Reed Roller Bit 
Co., Houston, Tex., a corporation of Texas. 
M E A N S FOR C O N T R O L L I N G W E L L F L O W , 
Patent No. 2,197.685, issued April 16, 1940, 
to Samuel F. Cunningham, Oklahoma City, 
Okla., assignor of one-haU to Brauer Ma
chine & Supply Co., Oklahoma City, Okla.. 
a corporation of Okla. 
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Profedd i o n u i 

CARDS 
A . E. Anderson, '04 

E, I. DuPonf de Nemours & Co., Inc. 
I I iO Hoge Buiidinq 
Seattle, Washington 

Jack P. Bonardi. '21 
New Yorl: Representative 

The Mine & Smelter Supply Co , 
1775 Broadway New York City 

George R. Brown, '22 
Brown & Root, Inc. 

Engineering Construction 
Houston Austin Corpus Christi 

G . Montague Butler, '02 
Mining and Geological Engineer 

Dean College of Mines and Engineering, 
University of Arizona, Tucson, Examina
tions and problems involving persistence, 
change In character, and loss of ore. 

Diamonds and other gems secured for Miners 
or their friends at reduced rales. 

Walter E. Burlingame, '01 
Assayer—Engineer—Chemist 

2040 Broadway Phone: TA. 3615 
Denver 

Fred C . Carstarphen, '05 
Specializing in Design and Erection 

Aerial Tramways 
Consulting Engineer 

721 Marion St. Denver, Colo. 

C . Lorimer Colburn, "07 
Mining Engineer 

Cooper Bldg. Denver, Colo, 

Allan E. Craig. '14 
Marcy Mill Division 

The Mine & Smelter Supply C o . 

Denver Colorado 

W . C . Douglass, 'II 
Mining Engineer 

Hedley British Columbia 

Thomas S. Harrison, '0! 
Consulting O i l Geologist 

I 104 First National Bank Bldg. 

Denver, Colorado 

Harlow D. Phelps, '10 
Mining Engineer 

U . S. Mineral Surveyor 

Prescoft Arizona 

Alfred E. Perkins, '10 
Western Division Manager 

Crucible Steel Co . of America 

2635 Walnut Street Denver, Colo. 

PERSONAL NOTES 
(Continued from page 289) 

His home address is 438 East 12th Street. 
Wm. J. Rupnik, '29, chemist for the 

Shell Oil Company, has a new residence 
address, 2011 Pine Avenue, Long Beach, 
Calif. 

L. E. Sausa, '38, is employed by the U . 
S. Vanadium Corporation at Laws, Cali
fornia in the capacity of chief chemist. 

Kenneth Six, '28, engineer for the Sin
clair Refining Company, resides at 4055 
Mattison Street, Fort Worth, Texas. 

Latham C. Squire, '22, is general man
ager of the Agzlo Chemical Corporation, 
110 East 125th Street, New York City. 
His residence address is 155 East 96th 
Street, New York City. 

Harold L. Teffts, Ex-'32, has moved 
his residence to 1618 East 13th Avenue, 
Denver. He is in the Mail Separation 
department of the Denver post office. 

Charles S. Thomas, '34, assistant metal
lurgist for the Jeffrey Manufacturing 
Company, resides at 3128 Indianola Ave., 
Columbus, Ohio. 

L. R. Van Burgh, '17, attorney-at-law, 
has moved from Los Angeles to Houston, 
Texas, where his address is 1316 Houston 
Cotton Exchange Building. 

Visitors at the Alumni office recently 
included: Edivin E. Bussey, '97 from 
Seattle; J. M. Feeley, '38, engineer for 
the Consolidated Coppermines Corpora
tion at Kimberly, Nevada; / / . L. Jacques, 
'08, Construction Engineer of Los Angeles; 
Roxy Root, '35, who has been with Pheips 
Dodge Corporation in Jerome, Arizona, 
for the past few years; he recently ac
cepted a position with Gates Rubber Com
pany and will now reside in Denver; 
A. S. Walter, '15, Dean of Mining and 
Metallurgy of fhe New Mexico School of 
Mines, Socorro, N. M . ; William Zohn, 
'35, engineer for the Gilt Edge Mines, 
Inc., Deadwood, So. Dakota. 

WEDDINGS 
Smifh-Shanecit 

The marriage of Delbert F. Smith, '38 
and Miss Naomi M . Shaneck of Oblong, 
Illinois, took place at St. Louis, Mo. on 
April 20th. The couple are making their 
home at Robinsor ,̂ Illinois at present but 
should receive mail in care of the Seis
mograph Service Corporation, 709 
Kennedy Building, Tulsa, Okla., by whom 
M r . Smith is employed. 
Morrison-Enzenroth 

Roland E . Morrison, '41 and Miss 
Margaret J. Enzenroth of Gilman, Colo
rado were married at the Episcopal 
Church in Golden on May IS, the Rev. 
Robert I. Parke officiating. They were 
attended by Mr. and Mrs. Tom Shepherd, 
also '41. They will make their home in 
Golden until Mr. Morrison completes his 
course next year. 

BIRTHS 
From far away Chile comes the news 

of the birth of Susan Catherine Fernald 
to Mr. and Mrs. Russell D. Fernald on 
February 4, 1940. The young lady tipped 
the scales at 4^ pounds. Her father is 

B L U E P R I N T 
/ E N L A R G O G R A P H PHOTOCOPY. ANDV 
' OTHER REPRODUCTION SERVICE ^ 

' THE COLORADO BLUE PRfNT PAPER AND SUPPLY Co. 
MAiH 5106 1340 GLENARM PL. 

E S T A B L I S H E D IN D E N V E R S I N C E 1903 

e A d i o n u i 

CARDS 

Root & Simpson. Inc. 
Metallurgical Chemists, Assayers 

Denver, Colo. 

W . G . Swart, Hon. '17 
Mining Engineer 
916 Union Sireet 

Alameda, California 

Cecil R. Walbridge. '29 
Sales Engmeer 

Worthington Pump and Machinery Corp . 

1640 Blake Sf. Denver, Coi orado 

W m . D. Waltman. '99 
Franco-Wyoming Oi l Company 

601 Edison Bldg., Los Angeles 

Elmer R. Wilfley, '14 
Wilfley Centrifugal Pumps 

jnver, Colo. 

Fascinating Oil Business 
By Max W . Ball, '06 

444 pages, 38 illustrations 
iO maps 

PRICE $2.50 
Order your copy from 

MINES M A G A Z I N E 
734 Cooper Bldg. Denver 

IJour Watck 
A large variety of makes 
and styles to select from. 
American and Foreign. 
Give me an idea of what 
you want. Let me advise 
you personally. Surpris
ingly low prices. Satis
faction guaranteed. 

THIS ENGINEER'S 
SPECIAL 

A IS jewel Elgin, 
waterproof, liimi-
n o II s dial and 
Itands, Veritas case 
(waterproof), non-
magnetic wrist 
watcti. 

Price $25.00 

FINE WATCH 
REPAIRING 

All makes. Chronographs. 
Tachometers and Tele
meters. Dial Gauges. A 
real lob and prompt 
service. Special attention 

. to by-mail work. 

A JEWELRY SERVICE 
A visit to my display room will convince you 
that we can supply your needs in iewelry, 
whether a diamond ring for the young lady, 
a sport watch for the young man, a necklace 
for the wife or a fine watch for yourself. 
Special service and prices to "Mines Men", 
In person or by mail, 

W I L L I A M C R O W 
33S University Building Denver, Colo. 

Endorsed by Mines Magazine 
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junior metallurgist for the Chile Explora
tion Company at Chuquicamata, 

M r . and Mrs. W . E . Burleson, Ex-'36, 
announce the arrival of a son, Robert 
Estes, on May 5, at the Red Cross hos
pital, Salida, Colorado. M r , Burleson is 
mine foreman of Burleson Mines, Inc., 
Ohio, Colorado, 

IN MEMORIAM 
irvine A . Purdy 

I, A . Purdy of the class of 1910 

died on A p r i l 18, 1940, in Butte, 

Montana , where he had spent the 

thirty years since his graduation f rom 

Mines. 

H e was born in Ontario, Canada, 

but when an infant his parents re

turned to the States and settled near 

Detroit , Mich igan . H e attended ele

mentary and high schools in Detroit 

and entered the Colorado School of 

Mines in 1906. 

M r . Purdy's first employment in 

fJutte was wi th the Butte & Superior 

M i n i n g Company and later w i th the 

Butte and D u l u t h . In 1915 he went 

to work for the T imber Butte M i l l 

ing Company as metaiiurgical engi

neer. H e also served as ore pur

chaser, statistician and cost account

ant unt i l 1930 when the m i l l was 

closed on account of the depression. 

U n t i l 1934 he was emploj'ed by the 

M o n t a n a State Highway department 

as inspector, then returning to work 

for the Anaconda Copper M i n i n g 

Company who had acquired the prop

erty of the T imber Butte M i l l i n g 

Company in 1928. Since then he had 

been employed in the office of the 

Washoe Sampler, 

M r . Purdy was a first Lieutenant 

of Engineers in the W o r l d W a r , hav

ing enlisted f rom Butte, received his 

appointment and was honorably dis

charged in December 1918. 

H e was married to M i s s Beatrice 

A n n B r a y o f Butte in Ju ly 1920, H e 

is survived by his wife , two sons, John 

Gi lber t and Irvine Aust in , two sisters 

and a brother. 

H e was a member of M t . M o r i a h 

Lodge N o . 24, A . F . & A . M , of 

Butte which conducted the burial 

services, assisted by the Rev. Thomas 

Ashworth, rector of St, John's 

Episcopal church, 

Philippine Mining Year 

Book for 1940 
This edition of the Philippine Mining 

Year Book contains many new features 
which make it of value to everyone in
terested in the Philippines, 

This book contains 242 pages of data, 
statistics, descriptions and illustrations 
covering the mining industry of the Phil
ippines, also the personnel of these com
panies. 

The editor, Ralph Keeler, is to be con
gratulated on the wonderful joh he has 
done—you can only appreciate this book 
by seeing it. You may obtain a copy post 
paid by sending $1.00 to Mining Year 
Book, Incorporated, P. 0. Box 297, Manila, 
Philippines. 

S E N D Y O U R A S S A Y W O R K T O 

CHARLES O. PARKER & COMPANy 
1901 Lawrence Street M A i n 1852 Denver, Colorado 

G O L D O R S I L V E R , 5 0 c E A C H 

Complete Price List on Request. Prompt Service—Accurate Results 

For D i s t i n c t i v e M A i n 2 7 3 3 

M U L T I G R A P H I N G O R M I M E O G R A P H I N G 

509 Railway Exchange Bldg. D E N V E R , COLORADO 

E A T O N METAL PRODUCTS CO. 
M a n u f a c t u r e r s o f S t e e l T a n k s o f A l ! K i n d s 

Specializing in 

S p e c i a l S h e e t a n d P l a t e W o r k - E q u i p m e n t to t h e O i l I n d u s t r y 

Office and Factory 4800 York Street TAbor 7205 Denver, Colorado 

Complete lines of technical and office supplies for all engineers. 
K . & E . transits, levels and alidades with internally focusing telescopes. 

Used-Instruments for rent. Expert repairing, all makes. 
Brunton transits, plane tables. Vertical angle books, Magnetometer books, 

Abney levels, Locke Levels, Planimeters, Anemometers, Tapes 
Band Chains etc., etc. 

K E N D R I C K B E U A M Y C O . 

801—16th at S T O U T Prompt Service Here D E N V E R , COLO. 

F R A N C O W Y O M I N G O I L G O M P A N Y 

P E T R O L E U M P R O D U C T I O N 

601 Edison Bldg., Los Angeles 17 Boulevard Malesherbes, Paris, France 

William D. Waltman, '99, Vice President 

Lester S. Grant, '99; Lamont E . Smith, '24; Albert P. Kleeman, '24; Associates 

T H E G O L D E N C Y C L E C O R P O R A T I O N 
B U Y E R S O F G O L D A N D S I L V E R O R E S 

F o r Purchase Terms and Shipping Instructions, address 
M i l l D e p a r t m e n t — P . O . B o x 8 6 — C o l o r a d o S p r i n g s , C o l o r a d o 

MERRILL E . SHOUP, Pres. MAX W. BOWEN, '24, Mill Mgr. 

FIRE BRICK FIRE C L A Y 
DRY PRESS — STIFF M U D D R Y MILLED — TILE 

for M I N E — MILL — SMELTER O U R S P E C I A L T Y 

The Golden Fire Brick Company 
GENERAL OPPICE AND PLANT "Build WitIt DENVER SALES OFFICE 

G O L D E N , C O L O R A D O Golden Bricli" I N T E R S T A T E T R U S T B U I L D I N G 

The New Wi ley Engineering Handbook Series 
ESHBACH'S Handbook of Engineering Fundamentals—1081 pages; 576 illus.; 

55/8x8%; $5.00. 
KENT'S Mechanical Engineers' Handbook, Eleventh Edition 

Power Volume—1252 pages; illus.; SVaxS^; $5.00. 
Design—Shop Practice Volume—1378 pages; illus.; 55/8x8%; $5.00. 

PENDER'S Electrical Engineers' Handbook, Third Edition 
Electric Power Volume—1300 pages; 709 illus.; 55/8x8y8; $6.00. 
Elecfric Communication and Electronics Volume—1022 pages; 981 iOus.; 

55/8x85/8; $5.00. 

F o r s a l e b y T H E M I N E S M A G A Z I N E , D e n v e r , C o l o . 
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A D V E R T I S E R S L I S T I N G S 
AINSWORTH & SONS, IHC, W M 

Denver, Colo., 2151 Lawrence St. 
AJAX FLEXIBLE COUPLING COMPANY 

Westfield, N. Y., 135 English St. 
Denver, Colo., 1501 Wynkoop St. 

APACHE EXPLORATION COMPANY 
Houston, Texas, P. O. Box 1711. 

APACHE POWDER COMPANY 
Benson, Arizona. 
Los Angeles, Ccdif., 411 W. 5fh St. 

BUELL & CO., T. H 
Denver, 14th & Stout Sts. 

CAPABILITY EXCHANGE _ 
Denver, Colo., 734 Cooper Building. 

CARD IRON WORKS COMPANY, C. S 290 
Denver, Colo., 2501 West 16th Ave. 

CARNIE-GOODWIN-PENDLETON 
COMPANY 

Fresno, Calif., 2126 Inyo Si. 
Sacramento, CaiU., 515 L St. 

CHIKSAN OIL TOOL COMPANY, LTD _.. 
Fullerton, Calitornia. 
Houston, Texas, Shell Buiidinq. 

CLIMAX MOLYBDENUM COMPANY 
New York, N. Y., 500 Fifth Ave. 

CLINTON & HELD COMPANY 
Denver, Colo., J637 Wazee Street. 

COCKS-CLARK ENGRAVING CO. . 289 
Denver, Colo., 2200 Arapahoe Si. 

COLORADO B. P. & SUPPLY CO. ._ _ 328 
Denver, Colo., 1340 Glenarm Place. 

COLORADO CENTRAL POWER COMPANY 
Golden, Colo. 

COLORADO FUEL & IRON 
CORPORATION _ 319 

Amarillo, Texas, 711 Oliver Eaklo Bldg. 
Bulfe, Mont., 508 Metal Bank Bldg. 
Chicago, III., 309 Railway Exch. Bldg. 
Denver, Colo., Continental Oil Bldg. 
El Paso, Texas, 801 Basset Tower Bldg. 
Ft. Worth, Tex., 1503 Fi. Wlh. Nat'l Bk. 

Bldg. 
Kansas Cily, Mo., 415 R. A. Long Bldg 
Lincoln, Nebr., 330 N. 8th Si. 
Los Angeles, Calif., 739 E. 60lh St. 
Okla. Cily, Okla., 906 Colcord Bldg. 
Portland, Oregon, 902 Porter Bldg. 
Salt Lake City, Utah, 604 Walker Bk 

Bldg. 
San Francisco, Calif., 1245 Howard St. 
Spokane, Wash., 727 Old N a f l Bk. 

Bldg. 
Wichita, Kerns,, 420 S. Commerce St. 

COLORADO IRON WORKS COMPANY 332 
Denver, Colo., 1624 Seventeenth Si. 
Kingston, Ontario, Can., Canadian 

Loco. Wks. Co. 
Vancouver, B. C , Can,, Vancouver 

Iron Wks., Ltd. 
Manila, P. I., Marsman Trading Corp. 
Johannesburg, So. Africa, Head, 

Wrightson & Co. 
Stockton on Tees, Eng., Head, 

Wrightson & Co. 
Granville, N . S. W., The Clyde Eng. 

Co., Ltd. 
COLORADO NATIONAL BANK . . 

Denver, Colo., 17th St. at Champa. 
COLORADO SOCIETY OF ENGINEERS 

Denver, 525 Cooper Bldg. 
COLORADO TRANSCRIPT __ 

Golden, Colo. 
COORS PORCELAIN COMPANY _ 

Golden, Colo. 
CROW, WILLIAM 328 
DEISTER CONCENTRATOR COMPANY 

Fort Wayne, Ind., 911 Glasgow Ave. 
New Yorlt, N. Y., 104 Pearl St. 
Nesquehoning, Pa., 231 E. Catawissa 

St. 
Hibbing, Minnesota, P. O. Box 777. 
Birmingham, Alabama, 930 2nd Ave 

North. 
DENVER EQUIPMENT COMPANY 289 

Denver, Colo., 1400-1418 17lh Street. 
New York City, 50 Church SI. 
Salt Lake City, Ut., 725 Mclntyre Bldg. 
Mexico, D. F., Mexico, Boker Building. 
Toronto, Ont., 45 Richmond St. West. 
London, Eng., 840 Salisbury House. 

E. C. 2. 
Johannesburg, So, Africa, 18 Bon 

Accord House. 
DENVER FIRE CLAY COMPANY 268 

Denver, Colo. 
Salt Lake City, Utah, P. O. Box 836. 
El Paso, Texas, 209 Mills Bldg. 

DOLPH COMPANY, INC., THE 
Newark, N. J., 1B8 Emmei St. 
Denver, Colo., 1501 Wynkoop St. 

DORR COMPANY, Inc., Engineers 
New York, 570 Lexington Ave. 
London, England, Dorr-Oliver Co., Lid. 
Melbourne, Australio, Crossle & Duff 

Ply., Ltd. 
Buenos Aires, Argentina, Litis Fiore. 
Rio de Janeiro, Brazil, Oscar Taves 5 

Co. 
Chicago, 111., 221 N. LaSalle Sl. 
Los Angeles, Calif., 811 W. Seventh St. 
Denver, Colo., Cooper Building. 

DUNLAP AND BRUMMETT 
San Gabriel, Calif., 592 No. San 

Marino Ave. 
DUPONT de NEMOURS & COMPANY, E. I 

Denver, Colo., 444 Sevenleenth Sl. 
Wilmington, Delaware. 
San Francisco, Calif., I l l Sutter St. 

DUVALL-DAVISON LUMBER COMPANY 
Golden, Colorado. 

EATON METAL PRODUCTS COMPANY .... 329 
Denver, Colo., 4800 York Sl. 

EIMCO CORPORATION, THE -
Chicago, 111., 333 No. Michigan Ave. 
El Paso, Texas, Mills Bldg. 
New York, N. Y., 330 W. 42nd Si. 
Sacramento, Calif., 1217 7lh SI. 
Salt Lake City, Utah. 

FLEXIBLE STEELL LACING CO 287 
Chicago, IIL, 4628 Lexington Sl. 

FOSS DRUG COMPANY 
Golden, Colorado. 

FRANCO-WYOMING OIL COMPANY 329 
Loa Angeles, Calif., 601 Edison Bldg. 
Paris, France, 17 Boulevard 

Malesherbes. 
FROBES COMPANY, DANIEL C 

Salt Lake Cily, Utah, Dooly Bldg. 
GARDNER-DENVER COMPANY 

Quincy, Illinois. 
Denver, Colorado. 
Butte, Mont., 215 E. Park Si. 
EI Paso, Texas, 301 San Francisco Si, 
Salt Lake City, Utah, 130 West 2nd 

South. 
Los Angeles, Calif., 845 E. 61sl Sl. 
San Francisco, Calif., 811 Folsom Si. 
Seatlle, Wash., 514 First South. 

GATES RUBBGER COMPANY 
Chicago, 111., 1524 South Wesiern Ave. 
Denver, Colo., 999 South Broadway. 
Hoboken, N. J., Terminal Building. 
Dallas, Texas, 2213 Griffin St. 
Birmingham, Ala. , 1631 1st Ave, S. 
Portland, Ore., 1231 N. W. Hoyt SI, 
Los Angeles, Calif., 741 Warehouse Sl. 
San Francisco, Calif,, 2700 16th Sl 

GENERAL ELECTRIC COMPANY 
Schenectady, New York. 

GOLDEN CYCLE CORPORATION _ 329 
Colorado Springs, Colo., P. O. Box 86. 

GOLDEN FIRE BRICK COMPANY __ 329 
Golden, Colorado. 
Denver, Colo., Interstate Trust Bldg. 

G O O D M A N MANUFACTURING COMPANY 
Birmingham, Ala. , 1600 2nd Ave. S. 
Chicago, IIL, Halsled St. al 48th. 
Denver, Colo., 704 Denver Nail. Bldg. 
Huntington, West V a „ 831 2nd Ave. 
Pittsburgh, Pa., 1714 Liverpool Ei. 
St. Louis, Mo., 322 Clark Ave. 
Salt Lake Cily, Ulah, 314 Dooly Bldg, 
Wilkes-Barre, Pa., 35 Mew Bennett Si, 

GREAT WESTERN DIVISION, THE DOW 
CHEMICAL COMPANY _ 

San Francisco, Calif., 9 Main Si. 
Piffsburq, Calif., Plant. 
New York, 1775 Broadway. 
Ei Paso, Texas, H. J. Barron Co, 

GRIMES PIPE & SUPPLY COMPANY 
Denver, Colo., 1300 Larimer Ei. 

GULF OIL CORPORATION 
Pittsburgh, Pa., Gulf Bldg, 

HANNUM DRILLING COMPANY 
Wichita, Kansas, Ellis Singleton Blda, 

HARDESTY MANUFACTURING COMPANY, 
THE R _._ 

Denver, Colo., 3063 Blake Sl. 
HEILAND RESEARCH CORPORATION 

Denver, Colo., 700 Club Building. 
HENDRIE & BOLTHOFF M F G . & SUPPLY 

COMPANY _ 
Denver, Colo. 

HERTEL CLOTHING CO 
Golden, Colo. 

HuART COMPANY, THE 
Peoria, 111., 206 Parkside Drive. 

INGERSOLL-RAND _ _ 
Birmingham, Ala. , 1700 Third Ave. So. 
Bulle, Mont., 845 E. Montana St. 
Chicago, 111., 400 W. Madison SL 
Denver, Colo., 1637 Blake St, 
El Paso, Texas, 1015 Texas Si, 
Kansas Cify, Mo., 1006 Grand Ave. 
Los Angeles, Calif., 1460 E. 4lh St. 
Manila, P. I., Earnshaws Docks & 

Honolulu Iron Works. 
New York, N. Y., II Broadway. 
Piltsburgh, Pa., 706 Chamber of 

Commerce Bldg. 
Salt Lake City, Utah, 144 E. W. 

Temple SI. 
San Francisco, Calif., 350 Brannan St. 
Seattle, Wash., 526 First Ave. So. 
Tulsct, Okla., 319 E. Sth Sf. 

JEFFERSON COUNTY REPUBLICAN, THE 
Golden, Colorado. 

KENDRICK-BELLAMY COMPANY 329 
Denver, Colo., 801 Sixieenfh St. 

KIDDE & COMPANY, WALTER 
New York, N, Y., 140 Cedar SI. 
Denver, Colo., 1501 Wynkoop Sl. 

KISTLER STATIONERY COMPANY 331 
Denver, Colo. 

LETTER SHOP, INC 329 
Denver, Colo., 509 Railway Exch. Bldg. 

LINK-BELT COMPANY 290 
Chicago, 111., 300 W. Pershing Rd. 
Atlanta, Ga. , 1116 Murphy Ave., S. W. 
Indianapolis, Ind., 220 S. Belmont Ave. 
San Francisco, Calif., 400 Paul Ave. 
Philadelphia, Pa., 2045 W. Huntington 

Park Ave. 
Denver, Colo., 521 Boston Bldg. 
Toronto, Can., Eastern Ave. & Leslie St. 

LUFKIN RULE COMPANY 
Saginaw, Michigan. 
New York, 106 Lafayelle St. 
Windsor, Ontario, Canada. 

MARSMAN AND COMPANY, INC. 
Manila, P, I., Marsman Bldg. 

McFARLANE-EGGERS MCHY, CO. 
Denver, Colo., 2763 Blake St. 

MECO ASSAYERS 
Los Angeles, CaliL, 417 So. Hill Sf. 

MERRICK SCALE MANUFACTURING 
COMPANY _ 

Passaic, New Jersey. 
MINE & SMELTER SUPPLY COMPANY 288 

Denver, Colo. 
SaR Lake Cily, Utah, 121 W. 2nd South. 
El Paso, Texas, 410 San Francisco Si. 
San Francisco, Cctlii,, 369 Pine St. 
Seatlle, Wash., 419 Ry. Exch, Bldg. 
New York City, 1775 Broadway. 
Montreal, Canada, Vickers, Ltd. 
Manila, Philippines, Edw. J. Nell Co. 
Sanliago, Chile, W. R. Judson. 

MORSE BROS. MACHINERY COMPANY 286 
Denver, Colo., 2900 Broadway, P. O. 

Box 1708. 
New York Cily, 1775 Broadway. 

MOUNTAIN STATES TELEPHONE & 
TELEGRAPH CO _ 

Denver, Colo., 14th & Curtis Ets. 
NATIONAL FUSE S POWDER COMPANY... . 289 

Denver, Colo. 
NATIONAL TRAILWAYS SYSTEM 323 

Denver, Colo., 501 17th Sireet. 
OIL CENTER TOOL COMPANY 

Houston, Texas. 
New York, Val R. Wiftich, Jr„ 30 

Rockefeller Plaza. 
OXFORD HOTEL 325 

Denver, Colo. 
PARAMOUNT EQUIPMENT COMPANY 

Tuisa, Okla., 911 East First St. 
Denver, Colo., 1501 Wynkoop St. 

PARKER & COMPANY, CHARLES 0 329 
Denver, Colo., 1901 Lawrence St. 

PHILIPPINE MINING YEAR BOOK 
Manila, P. I., P. O. Box 297. 

PICK PHOTOGRAPH iS BLUE PRINT 
COMPANY 

Denver, Colo., 1015 Eevenleenlh St. 
PORTABLE LAMP & EQUIPMENT 

COMPANY „ 
Pittsburgh, Penna., 72 First Ave. 
Denver, Colo., 1501 Wynkoop St. 

PRICE COMPANY, H. C 
Bartlesville, Okla. 
Los Angeles, Calif, 
San Francisco, Calif. 

PROFESSIONAL CARDS 328 
PUBLIC SERVICE COMPANY OF 

COLORADO ___ 
Denver, Colo., Gas & Electric Bldg. 

ROBINS CONVEYING BELT COMPANY 
New York, N. Y., 15 Park Row, 

ROBINSON'S BOOK STORE .. . 
Golden, Colo. 

ROEBLING'S SONS COMPANY, JOHN A . 
Trenton, N. J. 

RUTH COMPANY _ _ 289 
Denver, Colo., Continental Oil Bldg. 

SALT LAKE STAMP COMPANY 
Salt Lake City, Ulah, 65 W. Broadway. 

SECURITY ENGINEERING COMPANY 
Whittier, Ccflifornia. 
Houston, Texas, 5525 Clinton Dr. 
New Iberia, La. , P. O. Box 121. 
New York Cily, 420 Lexington Ave. 

SOUTHERN COLORADO POWER CO. 
Pueblo, Colo. 

STEARNS-ROGER M F G . COMPANY 331 
Denver, Colo,, 1720 California St. 

SWEENEY CONSTRUCTION COMPANY, 
EDWARD L. _ 

Denver, Colo., United Stales Nail. "aidg. 
TEXAS CO, , THE 

New York City, 135 E. 42nd Si. 
Denver, Colorado, University Bldg. 
2229 Warehouses in principal cities. 

UNITED GEOPHYSICAL COMPANY 
Pasadena, CaliL, 169 North Hill St. 

URQUHART SERVICE 
Denver, Colo., 1501 Wynkooo St. 

V U L C A N IRON WORKS 
Denver, Colorado, 1223 Stout Street. 

WESTERN MACHINERY COMPANY 
Denver, Colorado, 1655 Blake Sireet 

WILFLEY S, SONS, A . R. _ 326 
Denver, Colo., Denham Bldg. 
New York City, 1775 Broadway. 

WORTHINGTON PUMP & MACHINERY 
CORP 

Harrison, N. J. 
Denver, Colo., 1725 California SI. 

YARNALL-WARING COMPANY 
Philadelphia, Penna. 
Denver, Colo., 1501 Wynkoop Ef. 

YUBA MANUFACTURING COMPANY 287 
San Francisco, Calif., 351 Cahfornia St. 
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STEARNSROGER 

E n g i n e e r s - C o n t r a c t o r s - M a n u f a c t i 

C o m p l e t e 

L . VI 

200-ton Tabling and Flotation Plant, London Gold Mines, Alma, Colo . 

a n t S l 

5 0 Y e a r s S e r v i n g t h e M i n i n g I n d u s t r y 

ENGINEERS 
CDHTRACTaRS 

Tl 
DESICNEHS 

lUHUFACTURERS 

FOUNTAIN PEN 

HAS BEEN SHELVED 
. . . that would lead a useful active life if given 

half a chance! Many a major pen annoyance 

is the direct result of some minor pen disorder 

. , . that can be corrected, mended, or adjusted 

at little cost by our Pen Doctors. Our Pen 

Clinic is really something to talk about . . . 

factory-trained specialists, a complete stock of spare parts for practically every make 

of pen on the market, and service that's speedy and guaranteed. SO L E T ' S P U T 

T H E A R M Y O F U N E M P L O Y E D F O U N T A I N P E N S B A C K T O W O R K ! 
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L a r g e a n d S m a l l P lan t s A l i k e 
c a n a n d ĉ a eoAH e/xi/va fiAO^^ 

wdU Akins Classifiers 
\lncveased tonnage 
iLower operating cost 
)Improved metallurgy 

In milling plants of all sizes, users of AKINS Classifiers 
have found important gains and advantages far beyond 
their expectations. More and more operators, from small 
plants to the largest in the industry, are buying AKINS 
equipment because they want better results . . . increased 
tonnage,lower operating costs and improved metallurgy. 

With AKINS modern classification these gains are to 
be had in your mill. Many a seasoned mill man who once 
said, "I don't believe it," now knows it is true. You cer
tainly have nothing to lose, perhaps much to gain, by ex
amining the evidence. 

Representative of ihe larger users : 
B A S E M E T A L S M I N I N G C O R P . , Field. B. C , Can. 
B U R M A C O R P . , Ltd., Burma, India 
C O N S O L I D A T E D M I N I N G & S M E L T I N G C O R P . of C A N . , 

Ltd., CKapman Camp, B . C , Can.-ida 
C L I M A X M O L Y B D E N U M C O . , Climax, Colo. 
C O M B I N E D M E T A L S R E D U C T I O N CO.,'Stockton, Utah 
C U B A N M I N I N G C O . , Cristo, Cuba 
E M P I R E ZINC C O . , Hanover, N . M . , and Gilman, Colo. 
F A L C O N B R I D G E N I C K E L MINES, Ltd., Gascon, Ont., Can. 
T H E FRESNILTO C O . , Fresnillo, Zac . Mexico 
G O L D E N C Y C L E C O R P . , Colomdo Springs, Colo. 
H O L L I N G E R C O N S . G O L D MINES., Timmins, Ont., Can. 
L A K E S H O R E MINES, Kirkland Lake, Ont., Can. 
M I N E R A K I L D U N & A N E X A S , Kildun, Mexico 
P I C K L E C R O W G O L D MINES, Ltd., Toronto, Can. 
M O U N T ISA MINES, Ltd., No . Queensland, Aus. 
P O T A S H C O M P A N Y O F A M E R I C A , Carlsbad, N . M . 
S U N S H I N E M I N I N G C O M P A N Y , Kellogg, Idaho 
U . S. S M E L T I N G , R E F . &. M N G . C O . , Midvale, Utah 
V I N E G A R H I L L ZINC C O . , Cuba City, Wise. 
W O R C E S T E R T R I B U T O R S P T Y . , Ltd., So. Africa 

S E N D for B U L L E T I N 2 4 - H 
You will find it a reasonable, 
modest presentation o{ what 
AKINS Classifiers have ac
complished; detailed explana
tions of AKINS principles; ab
undant substantiating data. 

We also manufacture: 
Lowden Dryers; Skinner Multiple Hearth 
Roasters; Ball, Rod and Tube Mills; 
Smelting Equipment; Diaphragm Pumps 

COLORADO IRON WORKS CO. 
Main Office and Works, DENVER, COLORADO. U, S, A. 

Canadian Locomotive Co., Ltd., Kingston, Ontario, Canada 
Vancouver Iron Works, Ltd., Vancouver, B. C , Canada 
Marsman Trading Corp., Manila, Philippine Islands 

Head, Wrightson & Co., (South Africa) Ltd. Johannesburg 
Head, Wrightson & Co., Ltd., Stockton on Tees, England 
The Clyde Engineering Co., Ltd., Granville, N . S. W . 


