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M O R S E STANDARD 
F o r D e p e n d a b l e a n d C o n t i n u o u s D u t y 

5 ' X S ' M o r s e 

S t a n d a r d B a l l M i l t 

Bucchi C , 6 Cio. t tdo. 
CosillQ 1603 Sontiogo, Chile, S. A . 

B A L L MILLS 

a n d 5 ' Aicumete^ An a 

MORSE S T A N D A R D B A L L MILLS are ideal for pilot plants 
and for grinding duty up to about 75 tons per 24-hour 
day, depending on the character ol ore and the extent 
of the grind. The shells are of heavy rolled steel, fully 
welded, and bolted to heavy cast heads. Trunnion 
bearings are large diameter, rigid type, heavily bab­
bitted, carefully machined and aligned to give the long­
est salisiactoty service. ^ 

Liners can be furnished of hard iron, moly-chrome 
or manganese steel. A U sizes of these sturdily con­
structed mills can be arranged for flat belt drives with 
plain or clutch pulley, or for motor and V-belt drive for 
any standard electrical characteristics. 

Submit your grinding and concentratiiig problem so 
you may receive our prompt and fuQ recommendations. 
W© manufacture complete concentrating mills for flota­
tion and cyanide flow sheets for any proposed capacity. 

Write for Morse Ball MiU Bulletin No. 405 and 
Morse "Trueline" Classifier Bulletin No. 407 

Oticjno-Tecnico-lndustriQl 
Casilia Postal 2785 Lima, Peru, S.A. 

E S T A B L I S H E D 1 8 9 8 

MORSE BROS MACHINERY CO. 
P.O.BOX I706 D E N V E R , C O L O R A D O , U . S . A . CABLE "MORSE" 

Perret & Brauen 
Caixa Postal 3574 
Soo Paulo. Brotil, S. A . 

New York City 
1775 Broodwoy 

Perret & Brauen 
Caixo Postol 288 

Rio De Janeiro, Brozil, S. A . 

PRICE $2500 
OELIVERED 

NOW OFF T H E PRESS-
T H E N E W , C O M P L E T E L Y R E V I S E D 1 9 4 0 E D I T I O N 

T H E O N L Y M E T A L M I N I N G R E F E R E N C E W O R K O F I T S K I N D 

M I N E S R E G I S T E R 
S U C C E S S O R T O T H E M I N E S H A N D B O O K 

R E C O G N I Z E D A S THE 

W O R L D ' S L E A D I N G A U T H O R I T Y 

O N MINE INFORMATION SINCE 1900 

AN AUTHORITATIVE REFERENCE for investment brokers, mining companies, engineers, 
superintendents, equipment and supply firms, bankers, metal firms, industrial plants, 
libraries, etc. 

OVER 30,000 COMPANIES in Canada, United States, Mexico, reserve, production, financial structure of company, earnings, 
Central and South America listed with a separate section of operating costs, price range of securities, names of officers, 
more than 7,000 active mines, most of them described in directors, and operating officials, 
detail, giving history, geological report, development, ore 
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' T Stars & Stripes Protect Cawthon. 

Amer ican flags which 
were painted on the 
sides of the ship and 
hatches. The large 
plane carried several 
men, two machine guns, 
and eight large bombs 
attached to the under­
side of the wing . A s 
it was a land plane, it 
was quite probable that 
one of the large air­
craf t carriers was in 
the vicinity, although 
not in sight. 

W e passed Ascension 
and St, Helena Islands, 
two dots in the A t ­
lantic, almost wi th in 
cal l ing distance. A s ­
cension Island was first 
and it came as a bit 
of relief as it was the 
first land we had seen 
for seventeen days. 
Seven days after pass­
ing St. Helena we 
reached A f r i c a and 

Your letters are noelcomed for publication in this column every 
issue. Send along your bouquets, your suggestions, your neivs, 
your problems, your criticisms. You like to read them and so do 
others. These are a good start, let's hear from you.-—ED. 

THE LUCKV MAN 

F r o m W A R R E N W . C U R R E N S , '12 
Y o u r letter announcing my luck in the d rawing at the Annua l 

Banquet and the reward for that luck came along in due time. 
T h e prize is a very handsome affair , very useful and very 

welcome. I consider it a present f rom the Association and, through 
you, thank the Association. 

Denver seems impossibly fa r away f r o m New Jersey but I 
have never given up hope that I can be among those present at 
some commencement festivities before I have to go in a wheel chair. 
P. 0. Box 268, Little Falls, N. J. 
ORE DIGBEI1 EDITOR IN OKLAHOMA 
From J O H N A . B A I L E Y , '40 

I was moved f r o m T u l s a to Covington this week where I ex­
pect to be for the next month or so doing roustabout work wi th 
the Shell Company, F m enjoying my job a great deal and believe 
that I'm in work that w i l l hold my interest for a long time. 

M y work for the Ore Digger and Mines Magaz ine is already 
proving useful and F m sorry that I was not able to spend more 
time on it. If there is any way that I can help out the Magaz ine 
in the future please let me know. 
General Delivery, Covington, Oklahoma. 
EAST AFRICA: EXCITING AFTER 13,000 MILE TRIP 

From E . R . P E D E R S E N , '39 
On October 23rd, 1939, I left Fresno, C a l i f o r n i a headed for 

Br i t i sh East A f r i c a , v i a New Y o r k and Dar-Es-Salaam, a trip 
that was longer than anticipated—64 days. 

On the way I stopped at Golden, Denver, Chicago and New 
Y o r k before wav ing fa rewel l . Monday October 30th, our boat, 
the West Cawthon, a small freighter of about 6000 tons, of the 
Amer ican South A f r i c a n Line started on its voyage wi th ten 
passengers. Al though it was around ten o'clock in the evening, 
we did get a fleeting glimpse of the Statue of Liberty. 

The first two days were plenty rough for a fe l low who had 
never been at sea and to play safe I continued where I left off in 
New York—-close to the ra i l . A f t e r that the weather cleared up 
and I became a real sailor. A s we traveled into southern waters 
flying fish became quite numerous. On October 11th we had a great 
th r i l l by a Br i t i sh bomber that circled around our boat ready for 
business and for once I heard some South A f r i c a n s say they were 

happy about the large 

JUST A 
HAMMER Tl 

APPLY IT 

D r i v e s straight 

s r e s t i o n gr ip 

p r o t e c t s b e l t e h d s 

S m o o t h o n b o t h faces 

E m b e d s in b e l t 

R o c k e r h i n g e p i n 

J o i n t e a s i l y s e p a r a t e d 

passed the Cape of Good Hope. Here we were visited by a large 
Br i t i sh cruiser which passed within three hundred yards of us. 
U p the coast to Nata l on the southern part of A f r i c a we were 

(Continued on page 375) 

IS EDITIONS and 
stilt going strong 

• Here is a 72-page 
pocket size manual, 
"Short Cuts lo Power 
Transmission," that 
presents a wealth oi 
practical information 
about transmission 
and conveyor belts. 
Offers pointers on 
how to care for bells, 
methods of lacing, 
how to repair con. 
veyor belts, etc. 
W R I T E FOB YOUR COPY 

ALLIGATOR 
f o r S x t ^ b e l t 

I c a c l n g h o u r s 

One of our lunch hour 
^ ^ ^ s l a l i s t i c i a n s estimates that two hun­

dred miihon bells have been laced with 
Alligator steel belt lacing since its intro­
duction thirty years ago. 

If these belts could all tell their story 
of performance if would be summed up 
in "exfra belt lacing hours." 

Since the original patent expired there 
have been many lacings that looked like 
Alligator. But fortunately for Alligator 
the making of belt lacing is a highly 
specialized job. Years of r e s e a r c h , 
backed by thousands of dynamometer 
tests plus better alloy steels and the 
constant improvement in die making and 
stamping practice, have been responsible 
for these ex(ra belt lacing hours. 

Every plant should have a supply o* 
Alligator steel bell lacing on hand. 
Twelve sizes for flat belts of al l types 
up to % " thick. Special lengths for wide 
bells. Also made in "Monel" and "Ever-
dur.' Order from your supply house. 

FLEXIBLE STEEL L A C I N G C O . 
4628 Lexington St., Chicago, IIL 

ALLIGATOR 
TRADE MAH.K R.EG. 

S T E E L B E L T L A C I N G 

^ / L a d l i t e C - L I N K - B E L T F E A T U R E S 

FOR EFFICIENT BELT 
CONVEYOR OPERATION 

1. Anti-Frictlon Effieieney. Holler bearings take high radial and thrust 
loads, 

2. Strength mi Simplicity. Riye'ed frame, strong brackets ond sturdy rolls 
make a trouble-free assembly. No bolts or nuts to work loose. 

3. Ease of LubriGation. High-pressure grease system is highly accessible 
and bearings are protected by labyrinth seals which retain grease end 
keep out dirt. 

4. Belt ProteGtion. Idlers are smooth with rounded edges. Harrow gap 
between rolls prevents pinching. 

5. Accurate, Balanced Rolls. Accurate machining assures perfect alignment 
of bearings and uniformity of parts in the complete idlers. 
Get information now on better belt conveyor equipment—whether for 
modernization or new installation needs. 

LINK-BELT COMPANY e w t - o 
The Leading Manufacturer of Equipment for Handl ing Materials 

and Transmitt ing Power 
Cli icago Indianapoiis Philadelphia At lanta Dallas San Franoisco Toronto 
D E N V E R , 521 Boston B i d g . S A L T L A K E C I T Y , 121-131 Motor Ave. 

L / A f K - B £ £ T 
A TYPE 

FOR EVERY 
SERVICE £<IUIPM£NT 

PULLEYS • BEARINGS H Q 
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No. 30 DENVER "SUB-A" FLOTATION CELLS personal notes 
D e n v e r " S u b - A " ( F a h -

r e n w a l d ) F l o t a t i o n Ce l l s 

are s t andard t l ie w o r l d 

over and are used to 

concentrate or benefici-

ate non-meta l l ic as w e l l 

as m e t a l l i c m ine ra l s . 

D i s t i n c t advantages i n ­

c lude c i r c u l a t i o n of 

coarse m a t e r i a l , e l i m i ­

n a t i o n of ehoke-ups, and 

no pumps or e levators 

needed to r e c i r c u l a t e 

products . 

A s k f o r latest i n f o r m a ­

t i o n on tliese new N o . 

30 F l o t a t i o n Ce l l s . 

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 

N E W Y O R K CITY, N E W V O R K l 30 Churth Street 

SALT LAKE CITY, U T A H : 7 3 5 M d n l y r e Building 

M E X I C O , D.F.I Baker Bldg. , 16 de Sepltembre SB 

T O R O N T O , O N T A R I O : 45 Ri ihmond Street W e i t 

L O N D O N , I N G L A N D : B*0 S a l i l b u r r H o u i o , E.C,3 

J O H A N N E S B U R G , SO. AFRICA: IB ton A i i o r i l Hie. 

Phone TAbor 7927 

T H E R U T H C O M P A N Y 

M A N U F A C T U R E R S O F 

C R U S H E R S R O D M I L L S 

F L O T A T I O N M A C H I N E S 

D I E S E L M I N E L O C O M O T I V E S 

Continental Oi! Building Denver 

Manufacturers of 

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

Sylvanite 
Whi te Monarch 

B r a n d s 

Black Monarch Whi te Aztec Double Tape 
Bear Black Aztec T r i p l e T a p e 

The National Fuse 8C Powder Co. 
D e n v e r , C o l o r a d o E s t a b l i s h e d 1900 

Rocky Mounta in Dis t r ibutors—Cordeau-Bickford Detonating Fuse f o r 
deep wel l blasting. 

• T E L E P H O N E , 
T A b o i ' e 2 4 - 4 J D e n v e r , C e t e v i U l o . 

l E N G R A V E R S - I L L U S T R A T O R S - D E S I G N E R S , 

22oo A r a p a h o e 
S T R . E E T • 

' T o m V story in Picture leaxfes noiftittg uipold' 

EATON METAL PRODUCTS CO. 
Manufacturers of Steel Tanks of All Kinds 

Specializing in 
Special Sheet and Plate Work - Equipment to the Oil Industry 
Office and Factory 4800 York Street TAbor 7205 Denver, Colorado 

John H. Abbott, '28, has writ ten f r o m 
the Phil ippines that he has changed his 
address to D i Ily-Portugese T i m o r , Island 
of T i m o r . H e d id not state with what 
company he is now associated nor the 
work he is doing. 

A. E. Anderson, '0+, who has been A s ­
sistant Manager , Explosives department, 
in the Seattle district for E . I. duPont de 
Nemours & Co., Inc., has been promoted 
to the position of Manager . T h e Seattle 
district includes Washington, Oregon, 
C a l i f o r n i a , Idaho and the three tiers in 
Montana, as wel l as the A la ska territory. 

Joseph L. Barber, '39, Meta l lurgis t f o r 
Creede M i l l s , Inc., receives mai l in care 
of the company at Creede, Colorado. 

C. R. Blomberg, '39, is employed by the 
Ph i l l ips Petroleum Company and at pres­
ent is being addressed in care of the com­
pany. D r a w e r 188, League City, Texas. 

Byron B. Boatright, '22, E . V . Foran 
and W . F . Knode announce the dissolu­
tion of the firm, Parker, Foran, Knode 
Boatright and, wi th P. C. Dixon, '31, have 
formed a partnership under the f i rm 
name of Foran, Knode, Boatright & 
Dixon. They w i l l continue practice as 
Petroleum and Natura l Gas Engineers in 
the Second Nat ional Bank Bu i ld ing , Hous­
ton, Texas. 

Charles fV. Bonvman, '36, as Sales E n g i ­
neer for the General Electric Company 
is now located in Schenectady, N . Y . , 
where he receives mai l in care of the 
company. 

Willard S. Briscoe, '30, who is associated 
with the Bethlehem Steel Company, is 
spending a few months in Tu l sa , Ok la ­
homa. H i s address there is c/o U n i v e r ­
sity Club, Box 1S44. 

James L. Bruce, '01, General Manage r 
of Cyprus Mines Corporation, moved his 
C a l i f o r n i a residence recently to 1321 V i r ­
g in ia Road, San M a r i n o , C a l i f o r n i a . 

{•van G. Burrell, '31, is Production 
Superintendent for T h e Ohio O i l Com­
pany, wi th address Box 529, Owensboro, 
Kentucky. 

Ti. F. Carpenter, '23, has a change of 
address f r o m Maguar ichic , Mexico to 
Septima 300, Chihuahua, Chih . , Mexlco-

John J. Christmann, Jr., '36, who re­
cently opened offices in Lubbock, Texas, 
as Petroieum Engineer and Consulting 
Geologist, has a new address, 2707-2+th 
Street. 

G. Harold Cronin, '26, left the latter 
part of M a y for an indefinite stay in 
A la ska to make mine examinations on 
the Seward Peninsula, on the Arc t i c 
ocean. M a i l sent to his home, 4523 W i l ­
son Boulevard, Ar l ington , V i r g i n i a , w i l l 
be forwarded. 

Eugene E. Davis, Ex- '29, Engineer for 
the Mounta in States T e l . & T e l . Co., has 
been transferred f rom Cheyenne to L a r a ­
mie, Wyoming . 

Sal'vador del Rio, '28, has returned to 
the States f rom Colombia and is being 
addressed at A p t . 718, 333 East +3rd 
Street, N e w Y o r k , N . Y . 

Donald G. Foot, '38, in the Flotation de­
partment of the Utah Copper Company, 
recently moved his residence f rom Salt 
Lake Ci ty to 70 East 17th Avenue, G a r ­
field, Utah . 

Homer D. Ford, 'OS, Manager of the 
Barber Asphal t Corporation, is residing 
at Apt . 2, 215 East Bayaud Avenue, Den­
ver, Colorado, where he receives mai l . 

liarold L. Gardner, '27, who has been 
in the Phil ippines for the past year as 
Engineer f o r the North Camarines Mines , 
is on his way back to the States. H i s 
temporary address is Box 824, K i n g s v i l l e , 
Texas. 
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PERSONAL NOTES 
Charles E. Golson, '34, is Metal lurgis t 

f o r the A . S. & R . Company at their Santa 
Barbara , Mex ico plant, and receives mal l 
at the Tecolotes Club, Santa Barbara . 

Kenneth B. Hutchinson, '39, is being ad­
dressed at Box 489, M i a m i , A r i z o n a ; he is 
employed by the M i a m i Copper Company. 

Sterling Huyett, '36, who returned sev­
eral months ago f r o m South Amer ica , is 
mine superintendent for the Cameron G o l d 
Mines , Inc., in Cripple Creek and repre­
sents this company in Colorado. 

W. I. Ingham, M . Sc. '34, is being ad­
dressed at 201 Avenue E , Bismarck, North 
Dakota, where he w i l l be for the summer 
doing some geological work. 

IVilliam D. Jeffries, '37, Sales Engineer 
f o r E . I. duPont de Nemours & Company, 
has been transferred to N i a g a r a Fal ls , N . 
Y , , where he receives mai l in care of the 
R. & H . department of the company. 

William C. Lang, '39, Chemist for the 
Sun O i l Company, has a change of resi­
dence address to 1955 Crosweli Place, 
Toledo, Ohio, 

Walter E. Lorence, M . Sc. '23, has been 
promoted to the rank of M a j o r in the 
U . S. A r m y and is at present stationed 
in Washington, D . C , where his address 
is 2220-39th Place, N . W . 

Clifton W. Livingston, '33, who has been 
in the Phil ippines for several years, has 
returned to the States and is being ad­
dressed temporarily at 629 N o . Orange 
Street, Glendale, Ca l i f . 

John M, McAnerney, '35, is employed 
by the St. Joseph Lead Company at Sheep 
Ranch, C a l i f o r n i a . 

LeRoy M. Otis, '14, who has been in 
Colorado on mine operation has returned 
to N e w Y o r k Ci ty and is receiving mai l 
at the Lotos Club, 110 West 57th Street. 

George G. Pasquella, '24, Consulting 
Geologist, has a change of address to Box 
18, M t . Carmel , I l l inois. 

Philip A. Pelton, '35, is being addressed 
at Box 571, Park City, Utah . 

Orviile 0. Shott, '37, Sales Engineer, is 
being addressed in care of B r y a n and 
Morgantown, Uniontown, Penna. 

Sigmund L. Smith, '39, has returned to 
his home in Denver, 3 335 Lafayette 
Street, after several months spent in N e ­
vada . 

Frank H. Storms, '24, General Repre­
sentative in Northern South A m e r i c a for 
Ingersoii-Rand Company, has been trans­
ferred to Caracas, Venezuela, wi th 
Apar tado No . 1347. 

F. L. Tyler, '23, President of the Texas-
Louis iana O i l Co., Inc., receives his mai l 
through Box 2721, Houston, Texas . 

E. D. Underwood, '36, Refining E n g i ­
neer for the Arkansas Fuel O i l Company, 
resides at 228 Lister Street, Shreveport, 
L a . 

C. A. Wachter, Ex- '33, Party Chief, 
Uni ted Geophysical Company, has a 
change of residence address to 1255 E . 
Green Street, Pasadena, C a l i f o r n i a . 

S. P. Warren, '13, Consulting M e t a l ­
lurgical Engineer, is being addressed 
temporarily at his home in Golden, 914-
19th Street, where his fami ly w i l l be for 
the summer. 

Thomas L. Wells, '29, Consult ing E n g i ­
neer receives mai l at 3 Ridgewood Road, 
Toronto, Ont., Canada. 

Stanley A. Wickstrom, '38, is in the 
Engineering department of the Stanolind 
O i l and Gas Company in their Houston 
office. H i s mai l ing address is Route 3, 
Box 85, Houston, Texas. 

• K & E T R A N S I T S , L E V E L S & A L I D A D E S • E X P E R T R E P A I R I N G • 

Mining Men—get your sample of 

K & E A L B A N E N E p ' f ^ o % ' 

P r e p a r e d T r a c i n g P a p e r 

by asking us for it now. It is permanent, stable, rea­
sonable—for example a 20-yard roll of 36" medium 
weight costs only $4.20 (add tax please), prepaid to 
third zone. 

Send for Complete Engineering Supply Catalog 

16th at Stout i 
Denver, C o l o . K E N D R I C K - B E L L A M Y C O . i ^ ^ ^ ^ ^ ^ ^ ^ ^ * 

S E N D Y O U R A S S A Y W O R K T O 

C H A R L E S O . P A R K E R & C O M P A N Y 

[901 Lawrence Street M A i n 1852 Denver, Colorado 

G O L D OR SILVER, 50c E A C H 
Complete Price List on Request. Prompt Service—Accurate Results 

For Distinctive MAin 2733 
M U L T I G R A P H I N G OR MIMEOGRAPHING 

509 Ra i lway Exchange B l d g . D E N V E R , C O L O R A D O 

F R A N C O W Y O M I N G O I L C 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 B ldg . , Los Angeies 17 Boulevard Malesherbes, Par i s , France 

W i l l i a m D . Wa l tman , '99, Vice President 

Lester S. Grant , '99: Lamont E . Smith, '24; Alber t 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. M A X W . B O W E N , '24, M i l l M g r . 

F I R E B R I C K 

D R Y P R E S S — S T I F F M U D 

F I R E C L A Y 

D R Y M I L L E D — T I L E 

f o r M I N E — M I L L — S M E L T E R O U R S P E C I A L T Y 

T h e G o l d e n F i r e B r i c k C o m p a n y 

GENERAL OFFICE AND PLANT 
G O L D E N , C O L O R A D O 

"Build witli 
Golden Brick" 

DENVER SAI.RS OFFICE 
I N T E R S T A T E T R U S T B U I L D I N G 

T h e N e w W i l e y E n g i n e e r i n g H a n d b o o k S e r i e s 

ESHBACH'S Handbook of Engmeering Fundamentals—1081 pages; 576 illus.; 
5VBx8Ve; $5.00. 

KENT'S Mechanical Engineers' Handbook, Eleventh Edition 
Power Volume—1252 pages; illus.; 5%x8%; $5.00. 
Design—Shop Practice Volume—1378 pages; illus.; b%x8Vs; $5.00. 

PENDER'S Electrical Engineers' Handbook, Third Edition 
Electric Power Volume—1300 pages; 709 illus.; 5^8x8%; $6.00. 
Electric Communication and Electronics Volume—1022 pages; 981 illus.; 

55/8x8^/8; $5.00. 

For sale by THE MINES MAGAZINE, Denver. Colo. 
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Coloracio F u e l 2 ! ! ^ I ron Corporat ion 
General Off ice: Denver, Colorado Sfeel Works: Pueblo, Colorado 
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N e w Gold Dredging operation, Fairplay, Colo., showing "Caterpillar" 
Diesel bulldozer in foreground pushing black dirt into rock pile to seal 
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B y 

H O W A R D N . L A R Y 

R e g i o n a l A d m i n i s t r a t o r 

S e c u r i t i e s a n d E x c h a n g e 

C o m m i s s i o n , D e n v e r , C o l o . 

U p o n t h e r e q u e s t o f y o u r E n g i n e e r s 

D a y C o m m i t t e e I a g r e e d t o d e l i v e r a 

s h o r t p a p e r t o d a y o n t h e s u b j e c t o f 

" M i n e V a l u a t i o n . " A t a l a t e r d a t e 

a n d u p o n a r e q u e s t f o r a t i t l e f o r t h i s 

p a p e r , b u t b e f o r e m a k i n g a n y p r e p a r a ­

t o r y n o t e s , I t h o u g h t l e s s l y s u g g e s t e d 

" T b e P r o b l e m s o f M i n e V a l u a t i o n . " 

T h e t i t l e s h o u l d h a v e b e e n " T h e P r o b ­

l e m o f W r i t i n g a B r i e f P a p e r o n t h e 

P r o b l e m s o f M i n e V a l u a t i o n , " f o r , 

l i k e t h e c o m p l e x i t i e s o f m o d e r n l i v i n g , 

m i n e v a l u a t i o n is n o w a c o m p l e x p r o b ­

l e m t h a t c a n n o t b e r e s o l v e d i n t o a 

s i m p l e c o d e o r c o u r s e o f a c t i o n . T h e 

e n g i n e e r o f t o d a y , c o n f r o n t e d w i t h t h e 

p r o b l e m o f m i n e v a l u a t i o n , a p p r o a c h e s 

i t w i t h a d e e p f e e l i n g o f h u m i l i t y f o r 

h e k n o w s t h a t , a t b e s t , h i s t o o l s a r e 

m e a g e r . 

T h i s p a p e r , w h i c h i n e s s e n c e i s a 

t o o b r i e f a n d t h e r e f o r e u n s a t i s f a c t o r y 

d i s c u s s i o n o f t h e m u l t i p l i c i t y o f p r o b ­

l e m s i n h e r e n t i n m i n e v a l u a t i o n , i s i n 

i t s e n t i r e t y a n e x p r e s s i o n o f p e r s o n a l 

a n d p r o f e s s i o n a l a t t i t u d e a n d e x p e r i ­

e n c e , w h i c h m a y n o t u n d e r a n y c i r ­

c u m s t a n c e s b e c o n s t r u e d a s a n e x p r e s ­

s i o n o f o p i n i o n f o r o r b y t h e U n i t e d 

S t a t e s S e c u r i t i e s a n d E x c h a n g e C o m ­

m i s s i o n . 

W h a t is t h e p r e s e n t d a y v a l u e o f 

a n o r e d e p o s i t ? J u s t a s s u r e a s I a m 

s t a n d i n g h e r e t h e r e i s a v a l u e a n d i n 

t h e f u t u r e w h e n e x p l o i t a t i o n a n d t h e 

r e c o r d o f e x p l o i t a t i o n a r e c o m p l e t e i t 

w i l l b e p o s s i b l e t o r e c o n s t r u c t i t s t r u e 

v a l u e o f t o d a y . B u t t o d a y t h e e n g i n e e r 

c a n n o t k n o w t b e m a n y , m a n y f a c t o r s 

t h a t w i l l g o i n t o t h a t r e s u l t i n g figure. 

H e c a n n o t k n o w t h e u l t i m a t e t o n n a g e 

A u .iddress delivered to Colorado Scliool of Mines 
Etudtnts at Golden, Engineers' Day. March 15, 1940. 

a n d g r a d e o r t h e u l t i m a t e r e a l i z a t i o n 

c o s t s o r t h e u l t i m a t e n e t p r o f i t . H e 

c a n n o t k n o w t h e t r u e p r e s e n t d a y 

v a l u e b e c a u s e o f t h e i n a d e q u a c y o f h i s 

p r e s e n t d a y t o o l s . H i s v a l u e , t h e n , 

i s a t b e s t a n i n t e l l i g e n t g u e s s b a s e d 

o n f a c t u a l d a t a i n t e g r a t e d i n d i r e c t 

p r o p o r t i o n t o t h e p r o b a t i v e v a l u e o f 

i t s c o m p o n e n t e l e m e n t s a n d s e a s o n e d 

w i t h r e a s o n a n d e x p e r i e n c e . 

I n t h i s d i s c u s s i o n I s h a l l a r b i t r a r i l y 

d i v i d e t h e w h o l e p r o b l e m i n t o s u ­

b o r d i n a t e p r o b l e m s , b u t f o r f a c i l i t y i n 

c o n s i d e r a t i o n o n l y . I n p r a c t i c e t h e 

e n g i n e e r i s s o o n a w a r e t h a t e a c h s u ­

b o r d i n a t e p r o b l e m , a l t h o u g h s e p a r a b l e 

i n t b e a b s t r a c t , i s c l o s e l y i n t e r w o v e n 

w i t h e a c h a n d e v e r y o t h e r o n e . 

T h e g e o l o g i c a l p r o b l e m s a r e i m p o s ­

i n g . I n t h e first p l a c e , t h e e n g i n e e r 

m u s t d e c i d e w h e t h e r o r n o t t h e p r o p ­

e r t y i s s u s c e p t i b l e o f v a l u a t i o n . M a n y , 

b e c a u s e o f i n s u f f i c i e n t o r e e x p o s u r e s , 

i n a c c e s s i b i l i t y , b e c a u s e o f o r e e x h a u s ­

t i o n , o r b e c a u s e o f i n s u f f i c i e n t g e o l o g i ­

c a l i n d i c e s , a r e n o t . M a n y m a y b e 

r u l e d o u t b e c a u s e t h e m i n i m u m r e ­

q u i r e m e n t s o f t h e i n v e s t i g a t i n g e n g i ­

n e e r a r e n o t p r e s e n t . W h e t h e r t h e 

p r o p e r t y m e e t s t h e i n d i v i d u a l t e s t o r 

n o t , t h e e n g i n e e r m u s t s t u d y a v a i l a b l e 

p r o d u c t i o n r e c o r d s , m i n e a n d m i l l r e c ­

o r d s , c o s t r e c o r d s , i f a n y , a n d b e c o m e 

a c q u a i n t e d w i t h t h e b r o a d g e o l o g i c a l 

f e a t u r e s o f t h e d e p o s i t . B e f o r e r e a c h ­

i n g h i s d e c i s i o n h e m u s t s o o r g a n i z e h i s 

i n f o r m a t i o n t h a t i t d e f i n i t e l y i n d i c a t e s 

t o h i m o n e c o u r s e o r t h e o t h e r , o r , 

f a i l i n g , h e m u s t c o n t i n u e h i s i n v e s t i g a ­

t i o n u n t i l h e m a y r e a s o n a b l y m a k e h i s 

c h o i c e . 

A s s u m i n g a d e c i s i o n t o p r o c e e d w i t h 

t h e e x a m i n a t i o n , t h e e n g i n e e r m u s t 

n e x t r e t u r n t o t h e b e g i n n i n g a n d s t a r t 

o n a l o n g a n d o f t e n t e d i o u s j o b d e ­

p e n d i n g , o f c o u r s e , o n t h e p h y s i c a l s i z e 

o f t h e c o n t e m p l a t e d p r o j e c t . I n t h i s 

p a p e r I s h a l l a s s u m e a p r o j e c t o f s u f ­

ficient s i z e t o w a r r a n t c o m p r e h e n s i v e 

i n v e s t i g a t i o n . I n m a n y , t h e p r o j e c t i s 

s m a l l e r , c o n s e q u e n t l y r e d u c i n g t h e 

d o l l a r r i s k , m a k i n g l a r g e i n v e s t i g a t i v e 

i n v e s t m e n t s i n a d v i s a b l e d e s p i t e a g r e a t ­

e r p r o p o r t i o n a t e r i s k o f f a i l u r e i n t h e 

e v e n t o f p u r c h a s e . 

Y o u r e n g i n e e r m u s t first a c q u a i n t 

h i m s e l f w i t h t h e a r e a l g e o l o g y , t h e n 

w i t h t b e l o c a l g e o l o g y , a n d i f t h e r e 

a r e e a r l i e r r e p o r t s o n e i t h e r s u b j e c t 

h e m u s t c o n s i d e r t h e i r c o n t e n t s i n l i g h t 

o f h i s k n o w l e d g e . T h e n m u s t c o m e 

t h e f o u n d a t i o n s t o n e o f h i s u l t i m a t e 

r e p o r t , a s a m p l i n g o f t h e m i n e . U p o n 

h i s a l r e a d y i n f o r m e d j u d g m e n t , h e 

m u s t d e c i d e u p o n t h e a r e a s t o b e s a m ­

p l e d , a n d t h e i n t e r v a l , s i z e a n d c h a r ­

a c t e r o f t h e s a m p l e . I n e e d n o t d i s c u s s 

t h e g r e a t d e g r e e o f c a r e t h a t m u s t b e 

u s e d i n t h i s s l o w a n d u n i n s p i r i n g t a s k . 

W i t h s a m p l i n g c o m p l e t e d , t h e i n ­

v e s t i g a t o r k n o w s o n l y t h e v a l u e a n d 

g r a d e o f a n i n f i n i t e s i m a l l y s m a l l p o r ­

t i o n o f w h a t w a s o n c e a p a r t o f t h e 

m i n e r a l i z e d z o n e . F r o m t h i s i n f o r ­

m a t i o n a n d g u i d e d a t a l l t i m e s b y o b ­

v i o u s g e o l o g i c a l c h a r a c t e r i s t i c s h e c a n 

m a k e a n e s t i m a t e o f t h e p r o v e n a n d 

p r o b a b l e o r e r e s e r v e s , t h e a c c u r a c y o f 

w h i c h , i n l a r g e m e a s u r e , is d e p e n d e n t 

u p o n t h e c a r e i n s a m p l i n g a n d a s s a y ­

i n g , t h e s i z e a n d f r e q u e n c y o f t h e s a m ­

p l e s , a n d t h e q u a l i t y o f h i s g e o l o g i c a l 

i n t e r p r e t a t i o n . 

I f t h e g e o l o g i c a l c o n s i d e r a t i o n s 

s t o p p e d h e r e t h e t a s k , w h i l e d i f f i c u l t , 

w o u l d b e c o m p a r a t i v e l y s i m p l e , b u t 

m i n e s a r e b o u g h t a n d s o l d o n l y i n f r e ­

q u e n t l y o n t h e b a s i s o f t h e i r r e a d i l y a s ­

c e r t a i n a b l e v a l u e s . T h e v a l u a t o r is i n ­

t e r e s t e d , a s w e l l , i n o r e p o s s i b i l i t i e s , 

f o r t h e a n t i c i p a t e d r a t e o f r e t u r n i s 

u s u a l l y i n v e r s e l y p r o p o r t i o n a l t o t h e 

a s s u r a n c e o f t h e e x i s t e n c e o f o r e . 

W h i l e m e t h o d s o f o r e e s t i m a t i o n h a v e 

n o t c h a n g e d g r e a t l y i n t h e l a s t f e w 

y e a r s , t h e m e t h o d s o f p r o b i n g m i n e r a l 

p o s s i b i l i t i e s h a v e . G e o p h y s i c a l t o o l s , 

e s p e c i a l l y i n c o n j u n c t i o n w i t h g e o l o g i ­

c a l c o n t r o l , d e t a i l e d s t r u c t u r a l m a p ­

p i n g , b o t h s u r f a c e a n d u n d e r g r o u n d , 

m i c r o s c o p i c a l s t u d i e s , e s p e c i a l l y i n r e f ­

e r e n c e t o p a r a g e n e s i s a n d m e t a s o m a ­

t i s m , a n d o t h e r l i n e s o f g e o l o g i c a l i n ­

q u i r y , h a v e p r o g r e s s e d r a p i d l y i n t h e 

p a s t g e n e r a t i o n u n t i l t o d a y t h e c o m p e ­

t e n t i n v e s t i g a t o r m a y , w i t h f a r m o r e 

a s s u r a n c e t h a n f o r m e r l y , c o n s i d e r t h e 

p o s s i b i l i t i e s o f a d d i t i o n a l o r e e x t e n ­

s i o n s o r o c c u r r e n c e s . O f t e n , a n d i n 

c r i t i c a l a r e a s r e h a b i l i t a t i o n , d r i f t i n g , 

o r d r i l l i n g m a y b e w a r r a n t e d . T h e r e ­

s u l t i n g a s s u m p t i o n s m a y n o t t a k e q u a l ­

i t a t i v e o r q u a n t i t a t i v e f o r m s i n c e t h e y 

a r e b a s e d o n i n d u c t i v e r e a s o n i n g , b u t 

t h e y a r e a s n e c e s s a r y t o v a l u a t i o n a s 

t h e m o r e e x a c t r e s u l t s . H e r e e s p e c i a l l y 

e x p e r i e n c e , a n d a t t i m e s , i n t u i t i v e r e a ­

s o n i n g , a r e o f v a l u e . 

F r o m t h e r e s u l t s o f s u c h a n i n v e s t i ­

g a t i o n , t h e q u a l i t y o f w h i c h is d e p e n ­

d e n t u p o n q u a l i t y a n d c o m p r e h e n s i v e -
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n e s s o f t h e w o r k o f t h e i n v e s t i g a t o r , i t 

is p o s s i b l e t o a s c r i b e a g r o s s d o l l a r 

v a l u e t o t h e p r o p e r t y f o r p r o v e n a n d 

p r o b a b l e o r e s p l u s a n a r b i t r a r y a s s i g n ­

m e n t f o r p r o d u c t i v e p o s s i b i l i t i e s b a s e d 

o n t h e t h e n m a r k e t v a l u e o f c o n t a i n e d 

m e t a l s . T h i s , a s I n o t e d e a r l i e r , i s 

t h e f o u n d a t i o n o f m i n e v a l u a t i o n . 

I n v i e w o f t h e m a n y u n k n o w n f a c ­

t o r s i n s u c h a n i n v e s t i g a t i o n , e v e n i n 

t h e r e l a t i v e l y p r e c i s e p r o c e s s o f v a l u i n g 

p r o v e n o r e , t h e r e s u l t i n g v a l u a t i o n 

o f t e n a p p e a r s t o c o n d e m n t h e l a r g e 

a m o u n t o f c a r e f u l w o r k t h a t h a s g o n e 

i n t o i t s c o m p u t a t i o n . T h e i n v e s t i g a t o r 

r e a l i z e s m o r e t h a n a n y o n e e l s e t h a t t h e 

p r o b l e m is m u c h s i m p l e r i n i t s i n c e p ­

t i o n t h a n a t l a t e r p e r i o d s a n d t h a t as 

f a c t u a l k n o w l e d g e h a v i n g p r o b a t i v e 

v a l u e i n c r e a s e s , t h e a p p a r e n t p r o b l e m s 

h a v i n g n o p r e s e n t s o l u t i o n m u l t i p l y 

a t a n e v e r - i n c r e a s i n g r a t e . Y e t t h e i n ­

v e s t i g a t o r m u s t o c c u p y t h i s figurative­

l y r e m o t e p o s i t i o n a n d t a k e t h e p r o p ­

e r t y a s h e finds i t , f o r t h e o t h e r e x ­

t r e m e i s c o m p l e t e e x h a u s t i o n o f a l l 

o r e b o d i e s w i t h i n t h e p h y s i c a l l i m i t s o f 

t h e p r o p e r t y . 

T h u s , d e s p i t e t h e a p p a r e n t l y i l l o g i ­

c a l c h a r a c t e r o f a t h o r o u g h i n v e s t i g a ­

t i o n a n d a n e s t i m a t e b a s e d b o t h o n f a c t 

a n d a s s u m p t i o n , n e v e r t h e l e s s , i n c o m ­

p e t e n t a n d e x p e r i e n c e d h a n d s , t h a t es­

t i m a t e w i l l s t a n d t h e t e s t o f r e a s o n ­

a b l e n e s s a n d p r u d e n c y . T h e r i g h t o r 

r e a s o n a b l e b a l a n c e o f c o s t o f i n v e s t i ­

g a t i o n a g a i n s t t h e v a l u e o f t h e v a l u a ­

t i o n t o h i s e m p l o y e r c a n o n l y b e l e f t 

t o t h e d i s c r e t i o n o f t h e e x a m i n i n g e n ­

g i n e e r . H e s h o u l d p o s s e s s a r o u g h e s t i ­

m a t e o f t h e p r o s p e c t i v e v a l u e o f h i s r e ­

p o r t s t o h i s e m p l o y e r b e f o r e u n d e r ­

t a k i n g t h e a s s i g n m e n t . I f h i s w o r k 

i s c i r c u m s c r i b e d b y financial r e s t r i c ­

t i o n s p l a c e d o n i t b y h i s e m p l o y e r o r 

f o r o t h e r r e a s o n s , h i s r e p o r t s h o u l d s e t 

f o r t h w h e r e i n t h e b a s i c d a t a w h i c h 

c o u l d h a v e b e e n o b t a i n e d i s d e f i c i e n t 

o r o f q u e s t i o n a b l e v a l u e b e c a u s e o f 

t h e s e r e s t r i c t i o n s . 

W i t h t h i s i n f o r m a t i o n , t h e a s c r i b e d 

g r o s s v a l u e a t p r e s e n t d a y p r i c e s o f i t s 

p o t e n t i a l p r o d u c t s , t h e e x a m i n i n g e n ­

g i n e e r m u s t p r o c e e d t o a n e s t i m a t e o f 

r e a l i z a t i o n c o s t s , o r t h e c o s t o f m a r ­

k e t i n g i t s p r o d u c t s . I n e s s e n c e , t h i s 

c o v e r s t h e w h o l e field o f h u m a n r e l a ­

t i o n s h i p s , f o r a l t h o u g h o r e i n p l a c e is 

a n a t u r a l p h e n o m e n o n , t h e u t i l i t y o f 

i t s c o m p o n e n t p a r t s is a p h e n o m e n o n 

r e s u l t i n g f r o m t h e w o r k i n g o f t h e h u ­

m a n m i n d . F r o m t h e t i m e i t i s first 

d i s t u r b e d b y t h e d r i l l u n t i l i t b e c o m . e s 

a n i n t e g r a l p a r t o f s o m e a r t i c l e o f 

c o m m e r c e , i t s d i s p o s i t i o n , o t h e r t h a n 

p h j ' s i c a l e x i s t e n c e , i s p r e d e t e r m i n e d b y 

t h e h u m a n m i n d . T o d a y e v e n i t s 

p h y s i c a l e x i s t e n c e i s t h r e a t e n e d . 

T h e e x a m i n i n g e n g i n e e r ' s first p r o b ­

l e m i s t h e m e c h a n i c a l p r o b l e m o f e x ­

t r a c t i o n . W h a t w i l l i t c o s t t o m i n e 

t h e s e o r e b o d i e s a n d t r a n s p o r t t h e i r 

c o n t e n t s t o a c o n c e n t r a t i n g p l a n t ? 

M i n i n g r e q u i r e s m a c h i n e r y f o r p e n e ­

t r a t i o n a n d e x c a v a t i o n . W h a t t h i s 

m a c h i n e r y w i l l b e i s d e p e n d e n t u p o n 

t h e p r o p o s e d r a t e a n d s y s t e m o f e x t r a c ­

t i o n . T h e r a t e i s d e p e n d e n t u p o n 

k n o w n r e s e r v e s , t h e i r p h y s i c a l c h a r a c ­

t e r , a n d m a r k e t a b i l i t y o f p r o d u c t s . 

T h e s y s t e m is d e p e n d e n t , a l m o s t t o t h e 

e x c l u s i o n o f o t h e r c o n s i d e r a t i o n s , u p o n 

t h e p h y s i c a l c h a r a c t e r o f t h e o r e b o d i e s . 

T h e e n g i n e e r , t h e n , m u s t p o s s e s s 

f r o m h i s g e o l o g i c a l i n v e s t i g a t i o n s , f a c ­

t u a l k n o w l e d g e o f t h e p h y s i c a l c h a r ­

a c t e r i s t i c s o f o r e o c c u r r e n c e s o n t h c 

p r o p e r t y . H e t h e n m u s t p l a n i n r o u g h 

d r a f t a p r a c t i c a l d e v e l o p m e n t l a y o u t 

f o r t h e p r o v e n a n d p r o b a b l e o r e b o d i e s . 

U p o n t h i s b a s i s i t i s t h e n p o s s i b l e t o 

p l a n e x t r a c t i o n u p o n c e r t a i n d a i l y 

r a t e s o r , i f t h e f a c t o r o f m a r k e t a b i l i t y 

i s q u e s t i o n a b l e , a s i t o f t e n i s , t h e n a 

m i n i m u m r a t e s h o u l d b e s e t u p . W i t h 

t h i s p h a s e w o r k e d o u t , i t i s t h e n a d ­

v i s a b l e t o c o n s i d e r t h e c o s t o f t h e s u r ­

f a c e a n d u n d e r g r o u n d p l a n t i n a d d i ­

t i o n t o s u c h e q u i p m e n t a s is a l r e a d y 

o n t h e p r o p e r t y . 

I m m e d i a t e l y u p o n l e a v i n g t h e p r o b ­

l e m o f b a s i c v a l u a t i o n , t h e r e c o m e s t h e 

p r o b l e m o f l a b o r , b o t h s k i l l e d a n d u n ­

s k i l l e d . T h i s p r o b l e m w i l l b e p r e s e n t 

i n e v e r y s t e p , a n d b e c a u s e o f i t s p r e s ­

e n c e t h r o u g h o u t m i n e v a l u a t i o n I 

c h o s e t o c o n s i d e r i t c o l l e c t i v e l y u n d e r 

t h e h e a d i n g o f s o c i a l p r o b l e m s . 

A n a d d i t i o n a l c o n s i d e r a t i o n t h a t i s 

m e c h a n i c a l , i n p a r t , a n d a p a r t o f t h e 

e x t r a c t i v e p r o b l e m , i s t h e p r o b l e m o f 

d i l u t i o n . I t i s a b s o l u t e l y i m p o s s i b l e 

a t a n y r e a s o n a b l e c o s t t o m i n e c l e a n . 

T h e r e f o r e , t h e e n g i n e e r m u s t a l l o w 

f o r t h i s i n e v i t a b l e f a c t o r . E x p e r i e n c e 

h a s s h o w n t h a t e x t r a c t i o n f o l l o w i n g 

c o m p e t e n t d a i l y s a m p l i n g o f w o r k i n g 

f a c e s g e n e r a l l y r u n s b e l o w r e p o r t e d 

a s s a y v a l u e s a n d a b o v e c a l c u l a t e d t o n ­

n a g e . T h e r e is n o r e c o r d o f i n d i v i d u a l 

e x p e r i e n c e a v a i l a b l e , a n d s i n c e t h e u l t i ­

m a t e r e s u l t s m a y b e i m p o r t a n t f a c t o r s 

o f c o s t , i t is n e c e s s a r y t o c o n s i d e r t h i s 

p h a s e c a r e f u l l y . M a n y m i n e s , as r u l e 

o f t h u m b b u t h a v i n g s o m e b a s i s i n 

o n e r a t i n g e x p e r i e n c e , u s e t h e f a c t o r s 

1 0 % f o r o v e r b r e a k a n d 1 0 % f o r d i l u ­

t i o n f o r o r e b o d i e s a b o v e raining w i d t h . 

T h e e x a m i n i n g e n g i n e e r , h a v i n g 

p l a n n e d h i s m e t h o d s o f d e v e l o p m e n t 

a n d e x t r a c t i o n , t h e r a t e o f e x t r a c t i o n , 

a n d t h e c o s t o f c a p i t a l a d d i t i o n s t o 

p l a n t a s w e l l a s h a v i n g e s t i m a t e d h i s 

m e c h a n i c a l l o s s e s a n d g a i n s i n o r e e x ­

t r a c t i o n , n o w a p p r o a c h e s t h e n e x t 

p r o b l e m , c o n c e n t r a t i o n . 

C o n c e n t r a t i o n m a y b e p h y s i c a l o r 

c h e m i c a l o r b o t h . I h a v e c h o s e n t h e 

p h r a s e " p h y s i c a l p r o b l e m " t o c o v e r 

t h a t p a r t o f t h e c o n c e n t r a t i o n p r o c e s s 

t h a t c o n c e n t r a t e s t h e l i k e m i n e r a l c o n ­

s t i t u e n t s o f t h e o r e w i t h o u t a p p a r e n t 

c h a n g e o f c h e m i c a l c h a r a c t e r , a n d u s ­

u a l l y o n t h e b a s i s o f s o m e p h j ' s i c a l 

c h a r a c t e r i s t i c s . I h a v e u s e d t h e a d j e c ­

t i v e " a p p a r e n t " f o r i n t h e f l o t a t i o n 

p r o c e s s t h e r e is a m i c r o s c o p i c c h e m i c a l 

p r o c e s s t h a t p a r t i c i p a t e s i n t h e p r o c e s s 

o f c o n c e n t r a t i o n . 

I f t h e a n t i c i p a t e d v a l u e o f t h e o r e 

i n t h e m i n e i s n o t s u f f i c i e n t t o p a y 

t r a n s p o r t a t i o n t o s m e l t i n g c e n t e r s a n d 

s m e l t e r c h a r g e s , c o n c e n t r a t i o n i s n e c ­

e s s a r y . T h e b a s i c c o n s i d e r a t i o n i n t h i s 

p h a s e o f t h e w h o l e p r o b l e m is t h e m i l l 

t e s t . I n t h i s t e s t a r e p r e s e n t a t i v e s a m ­

p l e o f t h e o r e i s s u b j e c t e d t o m a n y 

e x p e r i m e n t a l flow s h e e t s o r v a r i a t i o n s 

t h e r e o f . T h i s m a y b e d o n e a t t h e p r o p ­

e r t y a n d s o m e t i m e s w h e n t h e p r o s p e c ­

t i v e p r o p e r t y i s l a r g e , s m a l l p i l o t m i l l s 

a r e e r e c t e d f o r t e s t p u r p o s e s , b u t m o r e 

o f t e n t h e s a m p l e o r s a m p l e s a r e s u b ­

m i t t e d t o e n g i n e e r i n g l a b o r a t o r i e s u s ­

u a l l y o p e r a t e d i n c o n n e c t i o n w i t h 

e q u i p m e n t h o u s e s . A f t e r t h e m i l l t e s t 

a n d b a s e d o n t h e p r o p o s e d r a t e o f o r e 

d e l i v e r y , t h e p r o b l e m o f m i l l d e s i g n 

f o l l o w s . T h e p r o b l e m s o f l o c a t i o n f o r 

e f f i c i e n t t r a n s p o r t a t i o n , g r a v i t y f l o w , 

s u f f i c i e n t w a t e r , t a i l i n g s d i s p o s a l , o p e r ­

a t i n g c o s t s , r e p l a c e m e n t c o s t s , a n d o t h ­

e r s a r e i m p o s i n g i n a n d o f t h e m s e l v e s 

b u t c a n o n l y b e m e n t i o n e d h e r e . 

T h e n t h e r e i s t h e i n e v i t a b l e t a i l i n g 

l o s s w h e n a s m a l l p r o p o r t i o n o f t h e 

v a l u a b l e c o n s t i t u e n t s o f t h e o r e e s c a p e s 

w i t h t h e t a i l i n g s . T h e m i l l t e s t w i l l 

i n d i c a t e a c o n s e r v a t i v e f a c t o r t h a t m a y 

b e a p p l i e d t o t h i s d e d u c t i o n f r o m g r o s s 

v a l u e . 

T h e c h e m i c a l p r o b l e m f o r a l l b u t 

t h e l a r g e r u n i t s o f t h e i n d u s t r y o r 

p r e c i o u s m e t a l m i n e s i s n o n - e x i s t e n t . 

H e r e , d e p e n d i n g o n t h e c h a r a c t e r o f 

t h e o r e , t h e c o n c e n t r a t e s w i l l b e m a r ­

k e t e d t o p u r c h a s i n g c o m p a n i e s s u c h a s 

s m e l t i n g c o m p a n i e s , r e d u c e d t o i m p u r e 

m e t a l l i c f o r m i n e x i s t i n g p l a n t s , o r i f 

p r e c i o u s m e t a l s , r e d u c e d b j ' o n e o f 

s e v e r a l p r o c e s s e s t o a r e l a t i v e l y p u r e 

s t a t e . I t , t h e p r o b l e m a t t h i s s t a g e , 

i s u s u a l l y a c o n s i d e r a t i o n o f a p p l i c a b l e 

s m e l t e r s c h e d u l e s w i t h p o s s i b i l i t i e s o f 

s l i g h t d i s c o u n t s o n fixed c h a r g e s i n r e ­

t u r n f o r d e p e n d a b i l i t y i n o r e c h a r a c ­

t e r i s t i c s a n d s u p p l y , o r a p r o b l e m s i m i ­

l a r t o t h e p r o b l e m o f c o n c e n t r a t i o n 

w h i c h I h a v e j u s t m e n t i o n e d . I n t h e 

l a t t e r c a t e g o r y a r e p r e c i o u s m e t a l 

m i n e s w h e r e t h e p r o d u c t i s r e d u c e d t o 

b u l l i o n i n t h e v i c i n i t y o f t h e m i n e i n 

o r d e r t o r e d u c e t r a n s p o r t a t i o n c o s t s . 

F e a s i b l e m e t h o d s a r e s t a n d a r d i z e d a n d 

t h e i r c o s t o f i n s t a l l a t i o n , o p e r a t i o n a n d 

m a i n t e n a n c e m a y b e d e r i v e d f r o m c o m ­

p a r a b l e c o s t s a t o t h e r p r o p e r t i e s . 

L e g a l p h a s e s o f t h e v a l u a t i o n p r o b ­

l e m m a y b e i m p o r t a n t o r u n i m p o r t a n t , 

t h e y m a y b e c o m p l i c a t e d o r s i m p l e . 

I n o l d p r o d u c t i v e d i s t r i c t s t h e p r o b ­

l e m s o f o w n e r s h i p a r e u s u a l l y s u f ­

ficiently c o m p l i c a t e d t o w a r r a n t e m -

p l o j ' m e n t o f c o u n s e l f o r t i t l e a b s t r a c t s . 

I n o t h e r s t h e c h a i n o f t i t l e m a y b e r e l ­

a t i v e l y s i m p l e , i n w h i c h c a s e t h e e n g i -
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n e e r m a y a s s u r e h i m s e l f o n b a s i s o f h i s 

o w n w o r k . W a t e r s u p p l y b a s e d o n 

s e n i o r i t y o f o r i g i n a l c l a i m s i s a n i m ­

p o r t a n t l e g a l p h a s e o f n e a r l y e v e r y 

v a l u a t i o n , e s p e c i a l l y i f t h e r e i s t o b e a 

c o n c e n t r a t i n g m i l l i n c o n j u n c t i o n w i t h 

t h e m i n e . W a t e r l a w i s e s p e c i a l l y i m ­

p o r t a n t i n o u r W e s t e r n S t a t e s a n d i f 

t h e e n g i n e e r i s n o t c o n v e r s a n t w i t h i t , 

a n d o f t e n h e i s n o t , t h e p r o b l e m s h o u l d 

b e p l a c e d i n t h e h a n d s o f c o u n s e l f o r 

o p i n i o n . 

I n a d d i t i o n t o l e g a l p r e c a u t i o n s r e ­

g a r d i n g o w n e r s h i p o f p r o p e r t y a n d 

r i g h t s , t h e r e a r e m a n y l a w s t h a t a f f e c t 

m i n i n g , s o m e o f w h i c h a r e o f r e c e n t 

o r i g i n . S t r e a m p o l l u t i o n i s n o w a n 

o f i f e n s e i n m o s t s t a t e s , t h u s m a k i n g i t 

n e c e s s a r y t o i m p o u n d t a i l i n g s a n d c l a r ­

i f y t h e o v e r f l o w w a t e r . T h e a p p l i c a ­

t i o n o f p r o p e r t y t a x e s a n d i n c o m e 

t a x e s , b o t h S t a t e a n d F e d e r a l , m u s t b e 

c o n s i d e r e d i n a n y c o n t e m p l a t i o n o f 

p r o f i t . T h e r e a r e o t h e r t a x e s o n s a l e s 

a n d p u r c h a s e s , f o r s o c i a l s e c u r i t y , o l d 

a g e p e n s i o n s , u n e m p l o y m e n t , a n d 

w o r k m e n ' s c o m p e n s a t i o n . I n r e c e n t 

y e a r s n e w F e d e r a l a n d S t a t e l a w s h a v e 

b e e n p a s s e d w h i c h g o v e r n w a g e s a n d 

h o u r s , l a b o r r e l a t i o n s , u n e m p l o y m e n t 

c o m p e n s a t i o n a n d o l d a g e p a y m e n t s , 

s e c u r i t y l a w s r e g u l a t i n g o f f e r i n g s o f 

s e c u r i t i e s , f a i r t r a d e p r a c t i c e s , a n d 

m a n y o t h e r s , a l l o f w h i c h m u s t b e c o n ­

s i d e r e d i n a n y p r o b l e m o f v a l u a t i o n . 

T h e s o c i a l p r o b l e m , u s i n g s o c i a l i n 

i t s i n c l u s i v e m e a n i n g , i s b e c o m i n g i n ­

c r e a s i n g l y i m p o r t a n t . I t is u n d e r t h i s 

t i t l e t h a t I s h a l l c o n s i d e r t h e c o s t o f 

l a b o r a n d i t s i m p o r t a n c e i n t h e p r o b ­

l e m o f v a l u a t i o n . L a b o r , a s I h a v e 

s a i d , e n t e r s i n t o e v e r y s t e p f r o m t h e 

f i r s t s t e p i n e x p l o i t a t i o n u n t i l s o m e 

f i n i s h e d a r t i c l e r e a c h e s a final r e s t i n g 

p l a c e . T h e p r o b l e m f o r t h e v a l u a t o r 

d e c r e a s e s , h o w e v e r , a s t h e v a l u a b l e 

p r o d u c t g e t s f u r t h e r a n d f u r t h e r a w a y 

f r o m t h e m i n e . 

O f p a r a m o u n t i m p o r t a n c e u n d e r 

t h i s t i t l e i s t h e s u b j e c t o f m a n a g e m e n t . 

F r o m h i s o w n e x p e r i e n c e t h e e x a m i n ­

i n g e n g i n e e r m u s t e s t i m a t e t h e c a p a ­

b i l i t i e s o f f u t u r e m a n a g e m e n t f o r e f ­

ficiency i n o p e r a t i o n , l e a d e r s h i p ( f o r a 

m i n e i s o f t e n i s o l a t e d ) , a n d c a p a b i l i ­

t i e s i n t h e a r t o f e x p l o r a t i o n . F r o m 

h i s o w n e x p e r i e n c e h e m u s t e s t i m a t e 

t h c p r o d u c t i v e c a p a b i l i t i e s o f s k i l l e d 

a n d u n s k i l l e d l a b o r t r a n s l a t e d i n t o 

t o n s p e r m a n s h i f t , f e e t p e r s h i f t , a n d 

t h e n i n t o d o l l a r s . I n t i m e s o f flux, 

s u c h as t h e p r e s e n t t i m e , h e m u s t c o n ­

s i d e r t h e p o s s i b i l i t i e s o f i n c r e a s e d d e ­

m a n d s r e g a r d i n g w a g e s , w o r k i n g h o u r s 

a n d c o n d i t i o n s , a n d l i v i n g c o n d i t i o n s . 

O t h e r s o c i a l p r o b l e m s a r e n a t i o n a l 

o r i n t e r n a t i o n a l i n c h a r a c t e r . T h e 

c o m p a r a t i v e l y f r e e flow o f g o o d s i n 

i n t e r n a t i o n a l t r a d e h a s b e e n u p s e t b y 

r e c e n t s u r g e s o f n a t i o n a l i s m . N o w w e 

h a v e w a r s , d e c l a r e d a n d u n d e c l a r e d , 

i n m a n y p a r t s o f t h e w o r l d . A t h o m e 

n e w o r r e v i s e d l e g i s l a t i o n m a y a d d t o 

o r s u b t r a c t f r o m t a x b u r d e n s o r a l t e r 

e m p l o y e e - e m p l o y e r r e l a t i o n s h i p s . A l l 

o f t h e s e p r o b l e m s t h a t m a y a f f e c t t h e 

e x p l o i t a t i o n o f t h e p r o p e r t y a t s o m e 

t i m e i n i t s e x i s t e n c e m u s t b e e x a m i n e d 

i n t h e l i g h t o f e x p e r i e n c e a n d c o n t e m ­

p o r a r y t r e n d s . 

F i n a l l y , t h e financial p r o b l e m . T h e 

g e o l o g i c a l s o l u t i o n a n s w e r e d t h e q u e s ­

t i o n o f g r o s s p r e s e n t v a l u e . S u c c e e d ­

i n g s o l u t i o n s o r p a r t i a l s o l u t i o n s a n ­

s w e r t h e p r o b l e m o f c a p i t a l i n v e s t ­

m e n t , p r o b a b l e o p e r a t i n g c o s t a n d 

p r o b a b l e m a i n t e n a n c e c o s t . T h e a n ­

s w e r t o t h i s final p r o b l e m is t h e a n ­

s w e r t o t h e q u e s t i o n o f f e a s i b i l i t y . T h e 

v a l u a t o r m u s t d e c i d e w h e t h e r o r n o t 

t h e m i n e , i f u n d e r c o n s i d e r a t i o n f o r 

p u r c h a s e o r s u b s t a n t i a l c a p i t a l o u t l a y , 

m a y b e r e a s o n a b l y e x p e c t e d t o r e p a y 

t h e c a p i t a l i n v e s t m e n t p l u s i n t e r e s t 

t h e r e o n . U s u a l l y t h e a n t i c i p a t e d r a t e 

o f i n t e r e s t i s i n p r o p o r t i o n t o t h e a p ­

p a r e n t r i s k . B e c a u s e a m i n e i s a w a s t ­

i n g a s s e t , b e c a u s e m i n i n g , o n c e u n d e r ­

t a k e n , i s n o t s u s c e p t i b l e t o i n t e r m i t ­

t e n t o p e r a t i o n , b e c a u s e m i n i n g i s a 

c a p i t a l g o o d s o r h e a v y i n d u s t r y , a n d 

b e c a u s e m i n e r a l p r o d u c t s , e x c e p t b y 

l a w o r c a r t e l a g r e e m e n t , a r e s u b j e c t 

t o a n d r e s p o n s i v e t o t h e v a g a r i e s o f 

s u p p l y a n d d e m a n d , i m p o s i n g p r o b ­

l e m s f a c e t h e e n g i n e e r . I n e f f e c t , h e 

m u s t a r r i v e a t s o m e c o n c l u s i o n o n t h e 

v a l u e o f t o d a y ' s d o l i a r t o m o r r o w a n d 

t o m o r r o w ' s d o l l a r t o d a y . T o d o t h i s 

h e m u s t c o n s i d e r t h e p a s t a n d p r e s e n t 

h i s t o r y o f t h e d o l l a r i n t h e m a n y f u n c ­

t i o n s u n d e r r e v i e w . O n t h i s b a s i s , a n d 

s e a s o n e d w i t h h i s o w n g o o d j u d g m e n t , 

h e m u s t e x p r e s s a n o p i n i o n i n r e g a r d 

t o t h e f u t u r e c o s t o f e x p l o r a t i o n a n d 

d e v e l o p m e n t , o f l a b o r a n d m a t e r i a l 

c o s t s , o f t a x e s a n d p r e m i u m s d e s i g n e d 

t o p r o m o t e t h e i n d i v i d u a l s e c u r i t y o f 

l a b o r , a n d o f p r o p e r t y a n d i n c o m e 

t a x a t i o n . H e m u s t a l s o e x p r e s s a n 

o p i n i o n i n r e g a r d t o t h e f u t u r e v a l u e 

o f t h e p r o d u c t o r p r o d u c t s , t h e f u t u r e 

t r e n d s i n c o n s u m p t i o n , t h e p o s s i b i l i ­

t i e s o f r e p l a c e m e n t b y o r d i s p l a c e m e n t 

o f o t h e r p r o d u c t s , t h e p r o d u c t ' s c o m ­

p e t i t i v e p o s i t i o n , a n d o f t h e e f f e c t o f 

t h e s e c o n d a r y o r s c r a p m a r k e t . T h e r e 

a r e m a n y o t h e r c o n s i d e r a t i o n s . T h e 

r e s u l t , w h e t h e r i t e m i z e d o r i n c l u d e d 

i n a final figure, s h o u l d b e a n e x p r e s ­

s i o n o f t h e d e g r e e o f f e a s i b i l i t y . T h e 

s t u d y m a y h e b r i e f o r e x h a u s t i v e , h u t 

i t s q u a l i t y s h o u l d b e a r s o m e r e l a t i o n 

t o t h e e x p e c t e d i n v e s t m e n t a n d t h e l i f e 

o f t h e p r o p e r t y . 

N o d i s c u s s i o n o f v a l u a t i o n i s c o n ­

s i d e r e d c o m p e t e n t w i t h o u t m e n t i o n o f 

t h e H o s k o l d a n n u i t y f o r m u l a . B r i e f l y , 

i t is a f o r m u l a t h a t p r o v i d e s a m a t h e ­

m a t i c a l s o l u t i o n t o t h e v a l u a t i o n a f t e r 

t h e p a r t i c i p a t i n g f a c t o r s h a v e b e e n d e ­

t e r m i n e d . T h e s e f a c t o r s a r e ( 1 ) e x ­

p e c t e d n e t y e a r l y p r o f i t ; ( 2 ) e x p e c t e d 

l i f e o f t h e p r o p e r t y ; ( 3 ) r e q u i r e d r a t e 

o f r e t u r n t o a t t r a c t c a p i t a l , a n d i n 

s o m e c a s e s ( 4 ) t h e n u m b e r o f y e a r s 

r e q u i r e d t o p l a c e t h e p r o p e r t y o n p r o ­

d u c t i o n . T h e f o r m u l a , t h e s o l u t i o n o f 

w h i c h g i v e s t h e p r e s e n t d a y v a l u e , 

g i v e s a n a n s w e r t h a t i s p r a c t i c a l o n l y 

i n s o f a r as t h e s o l u t i o n o f t h e m a n y 

p r o b l e m s I h a v e d i s c u s s e d h a v e b e e n 

p r a c t i c a l . 

I n v i e w o f t h e m a n y u n k n o w n f a c ­

t o r s , w h a t i s t h e r e a l v a l u e o f s u c h a n 

i m p o s i n g p r o g r a m o f i n v e s t i g a t i o n ? 

I n t h e first p l a c e , t h e p r o g r a m I h a v e 

g i v e n i n s u c h b r i e f a n d u n s a t i s f a c t o r y 

o u t l i n e a p p r o a c h e s a m a x i m u m . T h e 

d e t e r m i n a t i o n o f w h a t t o i n c l u d e , e x ­

c l u d e , s t r e s s o r s l i g h t , m u s t r e s t w i t h 

t h e e x a m i n i n g e n g i n e e r a n d h i s d e ­

c i s i o n s w i l l b e b a s e d u p o n ( 1 ) t h e 

p u r p o s e o f t h e v a l u a t i o n , ( 2 ) t h e p r e s ­

e n t a n d p o t e n t i a l c h a r a c t e r o f t h e p r o p ­

e r t y . ( 3 ) t h e a b i l i t y o f h i s e m p l o y e r 

t o f o l l o w h i s r e c o m m e n d a t i o n s , ( 4 ) 

t h e a n t i c i p a t e d v a l u e o f h i s r e p o r t , a n d 

( 5 ) e x p e r i e n c e . T h e e n g i n e e r w i l l a t ­

t e m p t t o c o m p e t e n t l y a s c e r t a i n { 1 ) 

t h e g r o s s v a l u e o f r e a s o n a b l y a s s u r e d 

r e s e i ' v e s , ( 2 ) t h e p o s s i b i l i t i e s o f f u t u r e 

d i s c o v e r i e s , ( 3 ) t h e o v e r a l l c o s t o f 

r e a l i z a t i o n , a n d ( 4 ) t h e p r o b a b l e 

v a l u e o f t h e p r o d u c t o r p r o d u c t s . 

T h u s t h e v a l u a t i o n p r o g r a m is i m p o s ­

i n g o n l y i n p r o p o r t i o n t o t h e c h a r a c t e r 

o f t h e p r o p o s e d p r o g r a m o f s u b s e q u e n t 

a c t i o n . I n t h e s e c o n d p l a c e , i t d o e s 

p l a c e a d o l l a r v a l u e o n t a n g i b l e a n d 

i n t a n g i b l e r e s o u r c e s o f v a l u e b y m e a n s 

o f a m e t h o d o f v a l u a t i o n t h a t h a s i n 

p r a c t i c e p r o v e d t o b e s u p e r i o r t o o t h ­

e r s . F i n a l l y , a l t h o u g h t h e r e a r e m a n y 

u n k n o w n s t h a t c a n n o t b e r e d u c e d t o 

p r e c i s e d e t e r m i n a t i o n s , n e v e r t h e l e s s t h e 

r a t i o n a l e x t e n s i o n o f a c c u r a t e i n f o r ­

m a t i o n a n d t h e r e a s o n a b l e i n t e r p r e t a ­

t i o n o f h u m a n a c t i v i t y a r e i n t h e l o n g 

r u n o u r b e s t c r i t e r i a o f t h e f u t u r e . 

I n c l o s i n g , I s h o u l d l i k e t o e m p h a ­

s i z e a n o p i n i o n t h a t t h e i n c r e a s i n g 

a v a i l a b i l i t y o f t o o l s f o r i n t e r p r e t a t i o n 

o f o r e p o s s i b i l i t i e s w i l l c o i n c i d e w i t h 

d e m a n d s f o r t h e i r p r a c t i c a l a p p l i c a ­

t i o n . I n e a r l y d a y s , o u t c r o p s , g r a s s 

r o o t o r e b o d i e s , a n d a b u n d a n t s p e c u l a ­

t i v e m o n e y t h a t p a i d f o r t h e d r i v i n g 

o f r a n d o m h o l e s i n t o a t t r a c t i v e h i l l ­

s i d e s r e s u l t e d i n t h e d i s c o v e r y o f m o s t 

i f n o t a l l o f o u r m i n i n g d i s t r i c t s . T h e 

p r o d u c t i o n f r o m t h e s e d i s t r i c t s i n ­

c r e a s e d r a p i d l y a n d w i t h f e w e x c e p ­

t i o n s c o n s u m o t i o n k e p t p a c e . T o d a y 

t h o s e easih'^ d i s c o v e r e d o c c u r r e n c e s 

h a v e b e e n w e l l w o r k e d o v e r , l i k e t h e 

b e t t e r k e r n e l s i n a d i s h o f p o p c o r n . 

H a d t h e p r e s e n t d e v e l o p m e n t o f t h e 

h u m a n r a c e t r a n s p i r e d t e n t h o u s a n d 

v e a r s l a t e r , o t h e r o u t c r o p s n o w u n ­

k n o w n w o u l d h a v e b e e n e x p o s e d . 

T h e s e u n d i s c o v e r e d o r e b o d i e s w h i c h 

a r e u n d o u b t e d l y m o r e a b u n d a n t t h a n 

t h o s e w e n o w see , a r e t h e r e s e r v e s o f 

t h e f u t u r e . 

(Continued on page 366) 
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A s s i s t a n t P r o f e s s o r o f G e o p h y s i c s 

C o l o r a d o S c h o o l o f M i n e s 

P a r t n 

T h e B u z z a s c o p e 

I n t h e e a r l y h i s t o r y o f t h e W e s t 

t h e r e w a s n ' t m u c h d i f f e r e n c e b e t w e e n 

t h e s h o o t i n g s o f t h e q u i c k fingered 

D e p u t y S h e r i f f a n d t h e q u i c k fingered 

o u t l a w a s f a r as t h e v i c t i m w a s c o n ­

c e r n e d , a s t h e l i f e o f " B i l l y t h e K i d " 

s h o w s . I n l i k e m a n n e r t h e r e i s , a t 

t i m e s , a v e r y t h i n l i n e b e t w e e n w h a t 

is s o u n d a n d l e g i t i m a t e i n a p r o s p e c t ­

i n g i n s t r u m e n t a n d w h a t i s a d o o d l e ­

b u g f o r t h e u n i n f o r m e d i n v e s t o r . 

A b o r d e r l i n e c a s e a l o n g t h i s l i n e 

w a s t h a t o f t h e B u z z a s c o p e ^ w h i c h 

b l o s s o m e d i n a h o u t 1 9 2 7 . M r . B u z z 

w i t h h i s B u z z a s c o p e u n d e n i a b l y h a d a 

g o o d p r o p o s i t i o n i f i t w o r k e d . I n t h e 

o p e r a t i o n o f t h i s i n s t r u m e n t b e w o u l d 

s h o o t o f f a p i s t o l i n a c a n , s e t i n t o t h e 

g r o u n d , a n d a t t e m p t t o r e c o r d t h e 

t i m e o f t r a v e l o f t h e e n e r g y t h u s s e n t 

i n t o t h e e a r t h a s i t w a s r e f l e c t e d f r o m 

r o c k s t r a t a b e l o w . I n t h i s p r o c e d u r e 

B u z z , n o d o u b t , t o o k h i s i d e a f r o m 

d e e p s e a e c h o s o u n d i n g m e t h o d s ; 

w i d e l y u s e d i n o c e a n o g r a p h i c s u r v e y s . 

H e w a s s u c c e s s f u l i n o b t a i n i n g a h e a r ­

i n g a n d i n i n t e r e s t i n g s e v e r a l o f t h e 

o f f i c i a l s o f o i l c o m p a n i e s w h o a t t h a t 

t i m e h a d o i f i c e s i n t h e F i r s t N a t i o n a l 

B a n k B u i l d i n g o f D e n v e r . A t e s t o f 

h i s m a c h i n e w a s a r r a n g e d f o r a t t h e 

F t . C o l l i n s o i l field. A n u m b e r o f 

c o m p a n y g e o l o g i s t s a n d s o m e o f t h e s e 

o f f i c i a l s w e n t o u t w i t h M r . B u z z t o 

w i t n e s s t h e t r i a l o f h i s d e v i c e . T h e 

t e s t w a s n o t s u c c e s s f u l . I t i s p e r t i n e n t 

i n t h i s c o n n e c t i o n t h a t t h i s g e n t l e m a n 

f a i l e d t o k e e p a n a p p o i n t m e n t w i t b 

D r . H e i i a n d f o r a n i n s p e c t i o n o f h i s 

i n s t r u m e n t . 

B u z z c a m e o n t h e s t a g e a l i t t l e t o o 

s o o n . A s i s w e l l k n o w n , a t t h e p r e s e n t 

t i m e , i n t h e w i d e l y u s e d r e f l e c t i o n 

m e t h o d o f s e i s m i c p r o s p e c t i n g w a v e s 

s e n t i n t o t h e g r o u n d f r o m t h e e x p l o ­

s i o n o f a v e r y s m a l l c h a r g e o f d y n a ­

m i t e . ^ T h e s e a r e t i m e d t o a n a c ­

c u r a c y o f 1 / 1 0 0 0 o f a s e c o n d as t h e y 

a r e r e f l e c t e d b a c k f r o m h o r i z o n s s e v ­

e r a l t h o u s a n d f e e t b e l o w t h e s u r f a c e . 

I t is t h u s p o s s i b l e , s i n c e t h e s p e e d o f 

t r a v e l o f t h e s e w a v e s i s k n o w n , t o 

q u i t e a c c u r a t e l y ( ± 0 . 5 o f 1 % o f 

t h e d e p t h ) d e t e r m i n e t h e d e p t h t o t h e 

r e f l e c t i n g b e d . 

T h e s t o r y o f t h e B u z z a s c o p e b r i n g s 

o u t t h e p o i n t t h a t a l m o s t a n y o n e w i t h 

a n e w i n s t r u m e n t o r a n e w e x p l o r a ­

t i o n m e t h o d c a n o b t a i n a b e a r i n g a n d 

u s u a l l y g e t b a c k i n g a n d e n d o r s e m e n t 

i f h e w i l l s u b m i t t o i m p a r t i a l t e s t s b y 

q u a l i f i e d p a r t i e s . 

Aftcn a charge Q\ % o\ a stick or less of 60% 
dynamite is used. 

-1 nf-

M O D t K N b C l h N " 

W I T H G E O P H Y S I C A L M E T H O l \ . J 

^ This name fictitious for obvious reasons. 

T H E M I N E S M A G A Z I N E ^ J U L Y 1 9 4 0 343 



G e o p h y s i c i s t s h a v e s e e n s o m u c h 

d e v e l o p m e n t i n t h e i r i n s t r u m e n t s a n d 

m e t h o d s a n d s c i e n c e h a s m a d e s u c h 

r a p i d a n d p h e n o m e n a l s t r i d e s i n r e l a ­

t i v e l y f e w y e a r s t h a t n o n e w p r o p o s i ­

t i o n c a n b e s a f e l y " l a f f e d o f f " w i t h o u t 

i n v e s t i g a t i o n . X h e s a d p a r t o f t h e 

s i t u a t i o n i s t h a t m a n y p e o p l e w i l l o f t e n 

m o r e r e a d i l y i n v e s t t h e i r m o n e y i n 

s o m e t h i n g w i t h a c e r t a i n a m o u n t o f 

" b o k u s p o k u s " a t t a c h e d t o i t t h a n t h e y 

w i l l i n a s c i e n t i f i c a l l y l e g i t i m a t e , 

t h o u g h l e s s s p e c t a c u l a r , g e o p h y s i c a l 

s u r v e y . I ^ h e L u c k y S t r i k e a d o f a 

f e w y e a r s a g o a p p a r e n t l y s u m m e d u p 

t h e s i t u a t i o n w i t h t h e s l o g a n " I t ' s f u n 

t o b e f o o l e d . " M o r e t h a n o n e w e l l 

h a s b e e n d r i l l e d o n a d o o d l e b u g l o c a ­

t i o n . 

S h o r f y H a m i l f o n ' s T r e a s u r e F i n d e r * 

D e s c r i p t i o n o f a c t u a l d o o d l e b u g s 

a r e r a t h e r r a r e t h o u g h t h e l i t e r a t u r e o n 

t h e s u b j e c t i n g e n e r a l i s s u r p r i s i n g l y 

e x t e n s i v e . O n e p u b l i c a t i o n , ^ f o r e x ­

a m p l e , c o n t a i n s a b i b l i o g r a p h y o f 5 7 2 

i t e m s . A n a c c o u n t o f a t r u l y e x ­

t r a o r d i n a r y d o o d l e b u g w a s s e n t t o t h e 

E d i t o r ^ o f t h e E n g i n e e r i n g a n d M i n ­

i n g J o u r n a l h y M r . W . P . C r a w f o r d 

o f B i s b e e , A r i z o n a , i n 1 9 3 3 . T h e 

s t o r y i s a s f o l l o w s : 

" ' S h o r t y ' H a m i l t o n w a s i n t h e 

o f f i c e t h e o t h e r d a y a s k i n g f o r a n o l ^ 

c a r b o n e l e c t r o d e , a n d , o n b e i n g q u e s ­

t i o n e d , s a i d t h a t h e w a s h e l p i n g b u i l d 

a r a d i o o r e finder. F u r t h e r q u e s t i o n ­

i n g b r o u g h t o u t t h i s t a l e : 

" ' T h i s i s t h e s e c o n d m a c h i n e w e ' v e 

b u i l t . T h e first o n e w a s a d a n d y . I t 

h a d a b o u t $ 1 4 0 w o r t h o f p l a t i n u m 

f o r p o i n t s , b u t t h e l i g h t n i n g s t r u c k i t 

a n d b u r n e d e v e r y t h i n g u p . W e ' r e 

g o i n g t o u s e t h e o l d a r c - l i g h t c a r b o n s 

i n t h e n e w m a c h i n e . I t ' s n o t a s g o o d , 

b u t i t ' s l i g h t n i n g p r o o f . 

" ' T h e first m a c h i n e w a s a w f u l 

s e n s i t i v e , e s p e c i a l l y t o g o l d . W e t r i e d 

i t o u t o n g o l d w a t c h e s a n d g o l d t e e t h 

a n d s t u f f l i k e t h a t a n d i t w o r k e d fine. 

J i m w a n t e d t o g o u p i n t h e B l a c k 

C a n y o n c o u n t r y , n o r t h o f P h o e n i x ; 

s a i d t h e r e w a s a l o t o f p l a c e r g r o u n d 

a n d g o l d q u a r t z v e i n s a n d w e ' d find 

a m i n e . W e p a c k e d t h e m a c h i n e i n 

m y c a r , a n d i t d i d n ' t d o m u c h u n t i l 

w e r e a c h e d B u m b l e b e e , a n d t h e n i t 

w e n t c r a z y . T h e n e e d l e p o i n t e d n o r t h ­

w e s t a n d t h e b e l l w a s r i n g i n g , a n d 

J i m sa j ' s , ' T h e r e ' s a m i n e r o u n d h e r e 

s o m e p l a c e , p a r d n e r . ' W e f o l l o w e d 

t h e l i n e a s f a r a s w e c o u l d d r i v e a n d 

t h e n p a c k e d t h e m a c h i n e ^ — i t w a s n ' t 

v e r y h e a v y — - f o r t h r e e o r f o u r m i l e s . 

T h e f u r t h e r w e w a l k e d t h e b e t t e r s h e 

w a s a c t i n g , a n d finally w e c o m e t o a n 

o l d p r o s p e c t o r ' s c a b i n . H e w a s h o m e 

' Doodlebug Ftory referred To in Pari I of this 
article. Mines Magazine, March 1940. 
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— a n o l d f e l l o w , a l l b e a r d e d u p l i k e 

a h i l l y g o a t — a n d a s k e d u s t o c o m e 

i n . W e t o o k t h e m a c h i n e i n t h e c a b i n 

a n d J i m t o o k s o m e r e a d i n g s . T h e r e 

w a s g o l d a h e a d o f u s a l l r i g h t a n d 

t h e r e w a s s o m e t h i n g c l o s e t o t h e c a b i n 

t h a t k e p t b o t h e r i n g w i t h t h e q u a r t z 

v e i n r e a d i n g s J i m w a s g e t t i n g . T h e 

o l d f e l l o w t o l d u s a b o u t h i s c l a i m s 

a n d i t c h e c k e d j u s t w h a t t h e m a c h i n e 

s h o w e d ; s o w e a s k e d h i m i f h e w a n t e d 

t o s e l l . H e w a s a g r e e a b l e — w a n t e d 

$ 5 , 0 0 0 f o r t h e f o u r c l a i m s . W e w e n t 

d o w n t o N o g a l e s , r a i s e d t h e c a s h a n d 

t o o k i t b a c k . H e s i g n e d t h e d e e d s , 

a n d a f t e r w e c o u n t e d o u t t h e m o n e y 

a n d e v e r j ' t h i n g w a s s e t t l e d , h e s a i d , 

' G e n t s , t h e p l a c e i s y o u r s . ' H e w e n t 

o v e r t o h i s b u n k , fished a r o u n d u n d e r 

i t w i t h h i s c a n e , a n d d r a g g e d o u t a n 

o l d s u i t c a s e . H e o p e n e d i t u p t o p u t 

h i s m o n e y a w a y a n d w e s a w a b i g r o l l 

o f g o l d c e r t i f i c a t e s . J i m s a y s , ' S h o r t y , 

t h e r e ' s w h a t w a s a - b o o g e r i n g u p o u r 

m a c h i n e . I t w a s t h e m d a m n y e l l o w ­

b a c k b i l l s . ' " 

L e g i f i m a t e T r e a s u r e F i n d e r s 

" S h o r t y " H a m i l t o n i s n o t t h e o n l y 

p e r s o n i n t e r e s t e d i n l o c a t i n g b u r i e d 

t r e a s u r e . W e o f t e n r e c e i v e l e t t e r s 

f r o m p e r s o n s w h o w a n t t o k n o w i f 

t h e r e a r e m a c h i n e s f o r t h a t p u r p o s e . 

T h e a n s w e r i s y e s , t h o u g h t h e y c a n ­

n o t t r a c e o u t " y e l l o w b a c k b i l l s . " I n 

f a c t t h e s e i n s t r u m e n t s w e r e not 

o r i g i n a l l y b u i l t f o r t r e a s u r e finding 

b u t f o r t h e u n r o m a n t i c j o b o f l o c a t ­

i n g b u r i e d w a t e r p i p e s . T h e i r a p ­

p l i c a b i l i t y t o t h e p r o b l e m o f l o c a t i n g 

m e t a l l i c o b j e c t s , s u c h a s t r e a s u r e , i f i t 

l i e s w i t h i n 1 0 t o 1 5 f e e t o r l e s s o f t h e 

s u r f a c e is , s o t o s p e a k , a b j ' - p r o d u c t . 

T h e S c h o o l o f M i n e s n o w o w n s o n e 

o f t h e s e i n s t r u m e n t s w h i c h i s u s e f u l 

a l s o i n t h e t e a c h i n g o f g e o p h y s i c s as 

i t n e a t l y i l l u s t r a t e s t h e b a s i c p r i n c i ­

p l e s o f t h e i n d u c t i v e m e t h o d s o f e l e c ­

t r i c a l p r o s p e c t i n g . I n t h e s e m e t h o d s 

a l t e r n a t i n g c u r r e n t c a r r i e d i n a l a r g e 

l o o p o f w i r e l a i d o u t o n t h e g r o u n d 

e x c i t e s a s e c o n d a r y field i n a c o n d u c ­

t i v e z o n e o r o r e b o d y i n t h e v i c i n i t y . 

T h e l o c a t i o n o f t h e c o n d u c t o r c a n b e 

d e t e c t e d b y s u i t a b l e m e a s u r e m e n t s 

w i t h a s e a r c h c o i l . 

T h e p i p e l o c a t o r c o m b i n e s t h e l o o p 

a n d t h e c o i l i n t o a p o r t a b l e i n s t r u m e n t 

b u i l t o n a s m a l l e r s c a l e . I n i t a s q u a r e 

s e n d i n g c o i l , a b o u t 2 ' o n a s i d e , s e n d s 

o u t a n a l t e r n a t i n g w a v e f r o m a n o s c i l ­

l a t o r b u i l t i n t o t h e c o i l . A s i m i l a r 

c o i l f o r m s a r e c e i v i n g u n i t a n d 

t h r o u g h e a r p h o n e s p l u g g e d i n t o t h i s 

c o i l a n o t e c a n b e h e a r d . B o t h c o i l s 

a r e c o n n e c t e d b y l i g h t s i d e r o d s f o r 

c a r r y i n g . A n o p e r a t o r w h o w a l k s 

b e t w e e n t h e c o i l s w a l k s w i t h t h e i n ­

s t r u m e n t a c r o s s a n a r e a w h e r e t h e 

p r e s e n c e o f a p i p e o r b u r i e d m e t a l is 

s u s p e c t e d . A s a s e c o n d a r y field is 

c r e a t e d , b y t h e w a v e s e n t o u t , i n a n y 

n e a r b y p i p e t h e p r e s e n c e o f t h e p i p e 

c a n b e d e t e c t e d b y a n i n c r e a s e o f t h e 

s o u n d i n t h e b e a d p h o n e s . T h i s m a y 

s o u n d s l i g h t l y d o o d l e b u g g y f o r i n 

e f f e c t t h e s e n d i n g c o i l o n t h e r e a r e n d 

o f t h e m a c h i n e t i c k l e s t h e p i p e , a s i t 

w e r e , a n d t h e s q u e a l s e t u p i s d e t e c t e d 

a t t h e f r o n t e n d o r c o i l o f t h e p i p e 

l o c a t o r . W e k n o w t h e y a r e e f f e c t i v e , 

h o w e v e r , a s w e h a v e p e r s o n a l l y o p ­

e r a t e d t w o o f t h e m o f d i f f e r e n t m a k e s 

t e s t i n g o n a i v a t e r p i p e i n t h e o n e 

c a s e a n d a s m a l l b u r i e d m e t a l b o u n d 

b o x i n t h e o t h e r . 

S u c h a n i n s t r u m e n t i s a p p l i c a b l e , 

i n c i d e n t a l l y , i n e x a m i n i n g t h e g o l d 

c o n t e n t o f a p l a c e r d e p o s i t , a f a c t n o t 

g e n e r a l l y k n o w n . J u s t w h a t c a n b e 

d o n e w i t h t h e m a s t o l o c a t i n g o r e a n d 

o u t c r o p s t h e r e o f i s n o t a p r o v e n c a s e , 

as f a r as w e k n o w , t h o u g h c e r t a i n 

c l a i m s h a v e b e e n a d v a n c e d a l o n g t h i s 

l i n e . 

B a c k in t h e G o o d O l d D a y s o f 1 5 5 6 

A s n o t e d i n P a r t I o f t h i s a r t i c l e 

d o o d l e b u g s a r e o f a n c i e n t i f n o t h o n o r ­

a b l e l i n e a g e . A w a t e r w i t c h w i t h 

f o r k e d s t i c k i s s h o w n i n t h e w o o d c u t 

f r o m t h a t f a m o u s b o o k " D e R e 

M e t a l l i c a , " b y L o u i s A g r i c o l a B a u e r . 

T h i s v e r y o l d t r e a t i s e o f 1 5 5 6 w a s 
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t r a n s l a t e d f r o m t h e L a t i n s o m e y e a r s 

a g o b y H o n . H e r b e r t H o o v e r a n d 

M r s . H o o v e r . 

T h e r e w e r e s k e p t i c s a s t o d o o d l e ­

b u g s a n d w i t c h s t i c k s e v e n i n B a u e r ' s 

t i m e w h i c h w a s o n l y s o m e 6 0 y e a r s 

a f t e r C o l u m b u s s a i l e d t h e o c e a n b l u e . 

B a u e r h i m s e l f s a y s i n w h a t i s t o o u r 

e a r s t h e q u a i n t l a n g u a g e o f h i s d a y 

t h a t — " T h e r e a r e m a n y g r e a t c o n t e n ­

t i o n s b e t w e e n m i n e r s c o n c e r n i n g t h e 

f o r k e d t w i g , f o r s o m e s a y t h a t i t is 

o f t h e g r e a t e s t u s e i n d i s c o v e r i n g v e i n s , 

a n d o t h e r s d e n y i t . " T h e r e w a s a l s o 

a r g u m e n t a s t o w h e t h e r a f o r k f r o m a 

h a z e l b u s h w a s t h e m o s t e f f i c a c i o u s o r 

w h e t h e r i t w a s b e t t e r t o u s e h a z e l 

t w i g s f o r v e i n s o f s i l v e r ; a s h t w i g s f o r 

c o p p e r ; p i t c h p i n e f o r l e a d a n d 

e s p e c i a l l y t i n , a n d r o d s o f i r o n a n d 

s t e e l f o r g o l d . 

O n e s c h o o l o f t h o u g h t i n r e g a r d t o 

t h e u s e o f t w i g s i n l o c a t i n g v e i n s h e l d 

t h a t t h e m o v e m e n t o f t h e t w i g , a s i t 

w a s g r a s p e d i n t h e p r o p e r m a n n e r i n 

t h e h a n d s o f t h e o p e r a t o r , w a s d u e t o 

t h e p o w e r o f t h e v e i n s . O n t h e o t h e r 

h a n d , t o q u o t e B a u e r " — t h o s e w h o 

s a y t h a t t h e t w i g i s o f n o u s e t o g o o d 

a n d s e r i o u s m e n , a l s o d e n y t h a t t h e 

m o t i o n i s d u e t o t h e p o w e r o f t h e 

v e i n s a s t h e t w i g w i l l n o t m o v e f o r 

e v e r y b o d y , b u t o n l y f o r t h o s e w h o 

e m p l o y i n c a n t a t i o n s a n d c r a f t . " ^ T h e 

a n s w e r g i v e n t o t h i s b y t h e t w i g o p ­

e r a t o r s w a s t h a t " w h e n o n e o f t h e 

m i n e r s o r s o m e o t h e r p e r s o n h o l d s t h e 

t w i g i n h i s b a n d s , a n d i t i s n o t t u r n e d 

b y t h e f o r c e o f t h e v e i n s t h i s i s d u e 

t o s o m e p e c u l i a r i t y o f t h e i n d i v i d u a l , 

w h i c h h i n d e r s a n d i m p e d e s t b e p o w e r 

o f t h e v e i n . " T h e y s a i d f u r t h e r t h a t 

" — t h e p o w e r o f t h e v e i n i n t u r n i n g 

a n d t w i s t i n g t h e t w i g m a y b e n o t 

u n l i k e t b a t o f a m a g n e t a t t r a c t i n g a n d 

d r a w i n g i r o n t o w a r d i t s e l f , t h i s 

h i d d e n q u a l i t y o f a m a n w e a k e n s a n d 

b r e a k s t h e f o r c e , j u s t t h e s a m e as g a r l i c 

w e a k e n s a n d o v e r c o m e s t h e s t r e n g t h 

o f a m a g n e t . F o r a m a g n e t 

s m e a r e d w i t h g a r l i c j u i c e c a n n o t a t ­

t r a c t i r o n — . " 

B a u e r t o o k w h a t w o u l d t o d a y b e 

c a l l e d a s c i e n t i f i c a t t i t u d e w h e n h e 

s a i d " s i n c e t h i s m a t t e r r e m a i n s i n d i s ­

p u t e a n d c a u s e s m u c h d i s s e n s i o n 

a m o n g s t m i n e r s , I c o n s i d e r i t o u g h t 

t o b e e x a m i n e d o n i t s o w n m e r i t s . " 

H e p o i n t e d o u t t h a t t h e f o r m o f t h e 

t w i g o r r o d u s e d b y t h e a n c i e n t s f o r 

l o c a t i n g v e i n s w a s o f n o i m p o r t a n c e 

a n d i f a t t r a c t e d b y t h e v e i n s t h e f o r c e 

w o u l d d r a w t h e t w i g s t r a i g h t t o i t 

r a t h e r t h a n a c t t o t u r n t h e t w i g i n 

t h e h a n d s o f t h e o p e r a t o r . A f t e r 

n e a t l y d i s p o s i n g o f a n u m b e r o f o t h e r 

p o i n t s i n d r a w i n g a t t e n t i o n t o t h e 

f u t i l i t y o f f o r k e d t w i g s f o r l o c a t i n g 

v e i n s h e c o n c l u d e s w i t h t h e f o l l o w ­

i n g : " T h e r e f o r e a m i n e r , s i n c e w e 

t h i n k h e o u g h t t o b e a g o o d a n d s e r i o u s 

m a n , s h o u l d n o t m a k e u s e o f a n e n ­

c h a n t e d t w i g , b e c a u s e i f h e i s p r u d e n t 

a n d s k i l l e d i n t h e n a t u r a l s i g n s h e 

u n d e r s t a n d s t h a t a f o r k e d s t i c k i s o f 

n o u s e t o h i m — . " H e a d d s " — f o r , 

a s I h a v e s a i d b e f o r e , t h e r e a r e t h e 

n a t u r a l i n d i c a t i o n s o f t h e v e i n s w h i c h 

h e c a n see f o r h i m s e l f w i t h o u t t h e h e l p 

o f t w i g s . " 

A n c e s t r a l B a c k g r o u n d 

A c c o r d i n g t o M r . A r t h u r J . E l l i s 

w h o s e w o r k h a s b e e n p r e v i o u s l y c i t e d , 

t h e t r u e a n c e s t r a l b a c k g r o u n d o f w i t c h 

s t i c k s a n d l i k e d i v i n i n g r o d s i s l o s t i n 

a n t i q u i t y . I t i s c e r t a i n , a c c o r d i n g t o 

t h i s w r i t e r , t h a t r o d s o r w a n d s o f 

s o m e k i n d w e r e i n u s e a m o n g a n c i e n t 

p e o p l e s f o r f o r e c a s t i n g e v e n t s , s e a r c h ­

i n g f o r l o s t o b j e c t s a n d o c c u l t p r a c ­

t i c e s i n g e n e r a l . T h e r o d i s m e n ­

t i o n e d m a n y t i m e s i n t h e B i b l e i n c o n ­

n e c t i o n w i t h m i r a c u l o u s p e r f o r m a n c e s , 

e s p e c i a l l y i n t h e b o o k s o f M o s e s . I t 

i s n o t c e r t a i n w h e t h e r t h e r e i s a n y 

a c t u a l c o n n e c t i o n b e t w e e n t h e r o d s 

a n d w a n d s o f v e r y a n c i e n t t i m e s a n d 

t h e d i v i n i n g r o d o r w i t c h s t i c k s o f t h e 

t i m e o f B a u e r a n d d o w n t o t h e p r e s ­

e n t d a y . F u r t h e r m o r e , s p a c e d o e s n o t 

p e r m i t g o i n g i n t o t h i s r o d a n d w a n d 

p h a s e o f t h e s u b j e c t , n o r t o t a k e u p 

t h e m a t t e r o f t o w h a t e x t e n t c e r t a i n 

r e a l l y s m a r t m e n u s e d r o d s t o c o v e r 

u p a n d h i d e f r o m t h e u n i n i t i a t e d t h e i r 

r e a l m e t h o d s o f p r o s p e c t i n g . T h i s i d e a 

h a s b e e n d e v e l o p e d b y R . W . R a y ­

m o n d ' ' i n d i s c u s s i n g t h e r u l e s f o l l o w e d 

h y B a r o n d e B e a u s o l e i l , a l e a d i n g m i n ­

i n g a u t h o r i t y o f h i s d a y ( 1 5 7 6 - 1 6 4 3 ) . 

T h e d o o d l e b u g g e r m u s t b e c r e d i t e d 

w i t h k e e p i n g a b r e a s t o f t h e t i m e s . 

W h i l e s o m e w a t e r w i t c h e s s t i l l c l i n g 

t o t h e o l d f o r k e d s t i c k , m a n y d o o d l e ­

b u g s a r e h i g h l y p s e u d o s c i e n t i f i c ; 

u t i l i z i n g t h e l a t e s t i n r a d i o a n d r a d i o ­

a c t i v i t y . T h e y w i l l , n o d o u b t , s o o n h e 

h a r n e s s i n g c o s m i c r a y s t o t h e i r c h a r i o t . 

J u s t as n a t u r e a i d s t h e p h y s i c i a n i n 

c u r i n g h u m a n i l l s , s i n c e t h e m a j o r i t y 

o f p e o p l e g e t w e l l a n y w a y , n a t u r e is 

k i n d t o t h e w a t e r " d o w s e r . " T h e r e 

a r e r e l a t i v e l y f e w p l a c e s i n t h e 

h a b i t a b l e a n d i n h a b i t e d p a r t s o f t h e 

w o r l d w h e r e i f a d r i l l h o l e i s s u n k 

d e e p e n o u g h w a t e r w i l l n o t b e f o u n d . 

O n t h e b a s i s o f t h i s f a c t t h e c h a n c e s 

o f s u c c e s s a r e m u c h i n f a v o r o f t h e 

w i l l o w w a n d w o r k e r . 

C o n c l u s i o n 

I n c o n c l u s i o n w e b o r r o w a t h o u g h t 

e x p r e s s e d b y M r . O s c a r W e i s s i n a n 

a d d r e s s b e f o r e t h e W o r l d P e t r o l e u m 

C o n g r e s s i n L o n d o n i n 1 9 3 3 . ^ I n 

p o i n t i n g t h e f u t u r e , W e i s s s e t t h e 

u l t i m a t e a i m o f g e o p h y s i c a l p r o s p e c t ­

i n g a s t h e d i r e c t l o c a t i o n o f m i n e r a l s . 

I n t h i s h e w a s p r o p h e t i c . T h e s o i l 

a n d g a s a n a l y s i s m e t h o d s o f p r o s p e c t ­

' s . W . Raymond—Transactions A , I. M . E . . V o l . 

I ! . p. 419—1883. 

' Proceedings World Petrolenm Congress. London, 
section B. 1934. 

i n g , d e v e l o p e d t o a p o i n t o f c o m ­

m e r c i a l a p p l i c a t i o n o n l j ' w i t h i n r e c e n t 

y e a r s , a r e k n o c k i n g a t t h e d o o r o f j u s t 

t h i s p r o b l e m i n r e l a t i o n t o o i l a n d g a s . 

W e w o n d e r t h e n i f i t r e a l l y i s 

b e y o n d t h e r e a l m s o f p o s s i b i l i t y t h a t 

i n s t r u m e n t s a n d m e t h o d s w i l l s o m e 

d a y b e d e v i s e d f o r d i r e c t l y l o c a t i n g 

m i n e r a l s a n d e v e n , p e r h a p s , f o r d i s ­

t i n g u i s h i n g b e t w e e n t h e m . B u t s u c h 

d e v i c e s , i n d e e d , w o u l d m a r k t h e 

a r r i v a l o f t h e g e o p h y s i c a l m i l l e n i u m 

a n d t o p a r a p h r a s e B a u e r , o u g h t n o t 

b e g i v e n c o n s i d e r a t i o n b y g o o d a n d 

s e r i o u s m e n . W e d o u b t , h o w e v e r , i f 

e v e n B a u e r h i m s e l f w o u l d h a v e b e ­

l i e v e d s u c h a c o m m o n p l a c e m a r v e l a s 

t r a n s a t l a n t i c t e l e p h o n e w o u l d e v e r b e 

p o s s i b l e . 

I n r e g a r d t o t h i s B u c k R o g e r e s q u e 

p i c t u r e o f t h e f u t u r e , w e c a n p a r a ­

p h r a s e t h e w o r d s o f t h e n e g r o s o n g 

" I f t h a t a i n ' t s t e a l i n ' , I d o n ' t k n o w " 

a n d s a y " i f t h a t a i n ' t d o o d i e h u g g i n ' 

I d o n ' t k n o w . " 

M E C H A N I C A L E N G I N E E R S 

S O U G H T B Y W A R A N D N A V Y 

D E P A R T M E N T S 

T h e Uni ted States C i v i l Service C o m ­
mission has announced an open competi­
tive examination to fill mechanical engi­
neer positions, in the field of industrial 
production, in the W a r and N a v y Depart­
ments. T h e examination is announced for 
three grades, with salaries ranging f r o m 
$2,600 to $3,800 a year, less a retirement 
deduction of 3J^ per cent. 

Applicat ions w i l l be rated as received 
at the Commission's Washington ofEce un­
ti l June 30, 19+1. Qualif ied persons are 
urged to file their applications promptly. 

Except for the substitution of additional 
engineering experience, applicants must 
have completed a 4-year college course in 
engineering. They must also have had 
professional mechanical engineering ex­
perience and specialized experience in i n ­
dustrial production. T h e specialized ex­
perience must have included the planning 
or lay-out of industr ial plants, or the 
making of surveys of plants for improve­
ments in processes or products; and must 
have enabled the applicant to become 
fami l i a r wi th the machinery, methods, and 
materials of production manufacture 
within the field of mechanical engineering. 
Certain substitutions of graduate study 
in engineering may be allowed for part 
of the experience. 

F u l l information regarding the examina­
tion, and the proper application forms, 
may be obtained f r o m the Secretary of 
the Board of United States C i v i l Service 
Examiners at any first- or second-class 
post office, or f r o m the United States 
C i v i l Service Commission, Washington, 
D . C. 
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G e o p h y s i c i s t . S o c o n y - V a c u u m O i l C o . 

C a i r o , E g y p t 

M y s h i p w a s s c h e d u l e d t o s a i l N o ­

v e m b e r 2 5 t h , 1 9 3 9 , a t e l e v e n A . M . 

I n d u e t i m e t h e s h i p p i n g c o m p a n y b u s 

g a t h e r e d s e v e r a l o f u s u p a t t h e H o t e l 

M c A l p i n a n d t o o k u s t h r u t h e t u b e 

t o J e r s e y C i t y w h e r e w e w e r e d u m p e d 

o u t a t t h e A m e r i c a n E x p o r t L i n e s 

d o c k . H e r e w e h a d o u r p a s s p o r t s i n ­

s p e c t e d , w e r e a s s i g n e d t o s t a t e r o o m s , 

c h e c k e d o u r b a g g a g e a n d finally 

b o a r d e d t h e S . S . " E x o c h o r d a " w h i c h 

w a s s t i l l l o a d i n g c a r g o . I t w a s a s h i p 

o f a l i t t l e l e s s t h a n t e n t h o u s a n d t o n s 

d i s p l a c e m e n t , a s o r t o f a c c o m m o d a t i o n 

s h i p as i t w e r e , t h a t w a s m o r e o r l e s s 

o f a f r e i g h t e r e q u i p p e d t o c a r r y a 

h u n d r e d a n d t h i r t y - f i v e p a s s e n g e r s 

c r o w d e d , f o r t u n a t e l y t h e r e w e r e 

o n l y s i x t y - t w o . 

W e s a i l e d a l i t t l e a f t e r o n e P . M . 

a n d w e r e s o o n g e t t i n g o u r l a s t l o o k 

f o r s o m e t i m e o f t h e f a m o u s " S k y ­

l i n e " a n d t h e S t a t u e o f L i b e r t y . P e r ­

s o n a l l y , I p r e f e r a l i t t l e m o r e s k y a n d 

a l i t t l e l e s s l i n e . A l t h o i t w a s m y 

f o u r t h t i m e i n o r o u t o f N e w Y o r k 

i t w a s m y first d a y l i g h t v i e w a t s u c h 

c l o s e r a n g e o f t h e l a d y w i t h t h e t o r c h . 

T h e t r i p u n d e r w a y i t d i d n ' t t a k e 

l o n g f o r e v e r y b o d y t o g e t a c q u a i n t e d . 

T h e r e w e r e a d o z e n y o u n g F r e n c h -

C a n a d i a n s g o i n g t o F r a n c e t o s t u d y 

m u n i t i o n s m a n u f a c t u r e f o r five 

m o n t h s , a n o t h e r d o z e n S t a n d a r d o f 

C a l i f o r n i a m e n h e a d e d f o r I r a q , 

E g y p t , a n d B a h r e i n , o n e S t a n d a r d o f 

N e w J e r s e y m a n w i t h h i s W e l s h w i f e , 

a P e r s i a n w h o h a d j u s t r e c e i v e d h i s 

M . S . f r o m t h e U n i v e r s i t y o f I l l i n o i s 

a n d w a s h e a d e d f o r h o m e , a flock o f 

J e w s h e a d e d f o r P a l e s t i n e , a S y r i a n 

w h o o n l y s p o k e A r a b i c , t w o G r e e k s , 

a S c o t c h - b o r n a g e n t o f t h e E x p o r t 

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

o n h i s w a y t o I n d i a , a n d s o m e A m e r ­

i c a n e n g i n e e r s a n d p r o f e s s i o n a l m e n 

r e t u r n i n g t o t h e N e a r E a s t f o r t h e i r 

w o r k . O n e o f t h e m w a s a G . M . 

r e p r e s e n t a t i v e i n A l e x a n d r i a w i t h h i s 

w i f e , t w o k i d s , a n d a S y r i a n n u r s e -

g i r l , t w o w e r e m i n i n g e n g i n e e r s , 

a n o t h e r a D o l l a r L i n e r e p r e s e n t a t i v e , 

o n e a m e d i c a l m i s s i o n a r y w i t h h i s 

w i f e a n d t h r e e y o u n g d a u g h t e r s , a n d 

t h e l a s t a n o v e r l y d i g n i f i e d A m e r i c a n 

l a d y m i s s i o n a r y j u s t g o i n g o u t . W e 

a l s o h a d t w o E n g l i s h m e n , o n e w i t h a n 

A m e r i c a n w i f e , t h e o t h e r w o r k e d f o r 

S h e l l , t w o y o u n g d i p l o m a t i c c a r e e r 

m e n , o n e g o i n g t o B e r l i n t h e o t h e r t o 

S o f i a , a n d o n e l a r g e d o g . 

B y s u p p e r t i m e i t w a s b e g i n n i n g t o 

g e t d e v i l d a m r o u g h , a n d m o s t o f t h e 

p a s s e n g e r s b e c a m e s e a s i c k . I b a d m o r e 

o r l e s s s u c c e s s f u l l y n e g o t i a t e d h a l f m y 

m e a l w h e n t h e s i g h t o f a d i s h o f 

c a p o n w i t h g r a v y o n i t finished m e 

a n d I b a r e l y m a d e a s a f e h a v e n i n 

t i m e . F e l t t o o s i c k t o e v e n u n d r e s s 

t h a t n i g h t , — - i n f a c t I d i d n ' t g e t m y 

c l o t h e s o f f u n t i l l a t e t h e n e x t n i g h t 

( S u n d a y ) . M o n d a y w a s q u i e t e r , a n d 

i n t h e a f t e r n o o n , a l o n g w i t h a l o t o f 

o t h e r s , I c a m e u p f o r a i r . 

I t s t a y e d q u i e t T u e s d a y , a n d W e d ­

n e s d a y , b u t t h a t n i g h t w e p i c k e d u p 

a r o u g h s e a . F o r t u n a t e l y w e a l l h a d 

o u r s e a l e g s , f o r T h u r s d a y w a s t h e 

u n o f f i c i a l T h a n k s g i v i n g o n t h e 3 0 t h , 

a n d i t w o u l d h a v e b e e n t o o b a d t o 

h a v e m i s s e d t h a t fine V e r m o n t t u r k e y , 

c a n d i e d s w e e t p o t a t o e s , p e a s , c a r r o t s , 

c e l e r y , o l i v e s , p i e , n u t s , r a i s i n s , a n d 

f r u i t . I t w a s e x t r e m e l y r o u g h t h o , 

i n f a c t o n e w i l d p i t c h j u s t a f t e r I 

s a t d o w n t o e a t s t a r t e d m y c h a i r 

b a c k w a r d s ; — I s p i l l e d , s l i d , a n d finally 

e n d e d u p b y a p o s t o v e r h a l f w a y 

a c r o s s t h e d i n i n g s a l o n b e f o r e t h e s h i p 

l u r c h e d i n t h e o p p o s i t e d i r e c t i o n a n d 

m y m o m e n t u m w a s c h e c k e d . M y 

g l a s s o f w a t e r s a i l e d a t t h e s a m e t i m e 

a n d w a s s m a s h e d t o b i t s , t h e w a t e r 

m a k i n g t h e l i n o l e u m m a t i n m y v i c i n ­

i t y a s s l i c k as a g r e a s e d p i g . A f t e r ­

w a r d t h e y a n c h o r e d t h e c h a i r s a n d 

t a b l e s , b u t i t w a s i n d e e d l u c k y t h a t 

t h e t a b l e s a l l h a d a h i g h r e t a i n i n g w a l l 

a r o u n d t h e m o r o t h e r w i s e t h e d i s h e s 

w o u l d h a v e d i v e d floorward as w e l l 

as e x c h a n g i n g p l a c e s o n t h e t a b l e i t ­

s e l f . 

F r i d a y i t w a s c a l m a g a i n a n d w e 

r e t u r n e d t o t h e s h i p s g a m e s o f s h u f f l e 

b o a r d , p i n g - p o n g , b r i d g e , c h e s s , p o k e r , 

b l a c k j a c k , e t c . W e h a d m o v i e s e v e r y 

t h r e e d a y s w i t h h o r s e r a c i n g a n d ' B i n g o 

i n b e t w e e n . O u r first m o v i e w a s " T h e 

F a m i l y N e x t D o o r , " t h e s e c o n d w a s 

" I n s i d e I n f o r m a t i o n , " a n d t h e t h i r d 

" I m i t a t i o n o f L i f e , " — a l l a t r i f l e o l d , 

n o n e e x c e p t i o n a l , b u t a l l g o o d e n t e r ­

t a i n m e n t a n d O K t o m e w h o h a d b e e n 

i n G e r m a n y l o n g e n o u g h t o g e t b e h i n d 

o n m y m o v i e s a n y w a y . 

I h a d h o p e d t o see t h e A z o r e s b u t 

t h e r e w a s n a u g h t s t i r r i n g . A s m a l l 

o n e w a s p a s s e d i n t h e m i d d l e o f t h e 

n i g h t , b u t w e m i s s e d t h e l a r g e o n e s b y 

a g o o d s i x t y m i l e s . I ' v e h e a r d t h e y 

a r e s u p p o s e d t o b e a l l t h a t i s l e f t o f 

t h e l o s t c o n t i n e n t o f A t l a n t i s b u t as 

f a r a s F m c o n c e r n e d i t i s s t i l l l o s t . 

L a t e S u n d a y n i g h t , D e c e m b e r 3 r d , 

w e s a w a l i g h t h o u s e o f f t h e t i p e n d 

o f P o r t u g a l , a n d M o n d a y m o r n i n g 

a p p r o a c h e d t h e P i l l a r s o f H e r c u l e s . 

S e v e r a l d e s t r o y e r s w e r e c r u i s i n g a b o u t , 

k e e p i n g a n e y e o p e n f o r s u b m a r i n e s , 

b u t n o n e p a i d a n y a t t e n t i o n t o u s . 
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W e w e r e finally s t o p p e d b y a s m a l l 

c o n v e r t e d y a c h t t h a t m o u n t e d a b u s i ­

n e s s l o o k i n g c a n n o n f o r w a r d . T h e y 

c h e c k e d o u r m a n i f e s t , a n d p a s s e n g e r 

l i s t , a n d t h e n o r d e r e d u s i n t o G i b r a l t e r 

b a y f o r f u r t h e r e x a m i n a t i o n . I n w e 

w e n t a n d a n c h o r e d j u s t o f f " T h e 

R o c k . " I t w a s a g r a n d , i m p r e s s i v e 

s i g h t w h i c h I w a s t i c k l e d t o o b s e r v e 

a t s u c h c l o s e r a n g e . 

T h e r e w a s p l e n t y t o k e e p u s i n ­

t e r e s t e d f o r a w h i l e a t l e a s t . T h e b a y 

w a s f u l l o f s h i p s ( p r o b a b l y c l o s e t o a 

h u n d r e d ) o f a l l s i z e s , k i n d s , s o r t s , 

d e s c r i p t i o n s , a n d n a t i o n a l i t i e s , — a 

m i n e s w e e p e r w e n t i n t o a c t i o n a n d 

p a s s e d w i t h n e t t r a i l i n g , a f e w f e e t 

o n e i t h e r s i d e o f o u r s h i p , — o n e B r i t ­

i s h f r e i g h t e r s t a r t e d o u t o f t h e h a r b o r , 

a n d h a d a s h o t fired a c r o s s h e r b o w s 

f r o m t h e R o c k , s o s h e s l o w e d u p a n d 

a l l o w e d a s m a l l g o v e r n m e n t b o a t t o 

r u n a l o n g s i d e — t h e n w e n t o n , — s e v ­

e r a l g o v e r n m e n t b o a t s c a m e o u t t o u s 

w i t h v a r i o u s o f f i c i a l s , e t c . 

T u e s d a y w e h o i s t e d a n c h o r a n d 

m o v e d i n t o t h e i n n e r h a r b o r n o t f a r 

f r o m A l g e r c i r a s , S p a i n , w h e r e w e 

a g a i n a n c h o r e d a n d s e t t l e d d o w n t o 

p a s s t h e t i m e a s b e s t w e c o u l d . T h e 

m o n o t o n y w a s b r o k e n b y t h e C o n t r a ­

b a n d c o n t r o l w h o c a m e o u t a n d 

s e a r c h e d s o m e o f t h e 3 2 0 0 m a i l s a c k s 

w e w e r e c a r r y i n g . 

W e t h o t w e w e r e g o i n g a s h o r e 

W e d n e s d a y h u t t h e t e n d e r c a m e o u t 

t o o l a t e a n d t h e t r i p w a s p o s t p o n e d 

u n t i l T h u r s d a y t h e 7 t h . O n t h a t 

t r i p m o s t o f t h e p a s s e n g e r s w e n t 

a s h o r e f o r a b i g t i m e . A f t e r l e a v i n g 

o u r p a s s p o r t s w i t h t h e C u s t o m s o f ­

ficials f o u r o f u s c h a r t e r e d a h o r s e a n d 

c a r r i a g e f o r t h e a f t e r n o o n , a n d d r o v e 

first t h r u t h e t o w n o u t n e a r l y t o t b e 

p o i n t , t h e n b a c k t o t h e l a n d e n d o r 

" n e u t r a l g r o u n d " w h e r e a c a u s e w a y 

l e a d s i n t o S p a i n , — a S p a n i s h g u a r d 

w i t h a r e d t a s s e l o n h i s c a p , a n d a 

b u s i n e s s l i k e l o o k i n g r i f l e k e e p s o u t 

a l l w h o d o n ' t b e l o n g . A s m y p a s s ­

p o r t s t a t e d " N o t V a l i d f o r A n y 

C o u n t r y i n E u r o p e " I w a s b r e a k i n g 

t h e s p i r i t o f i t a t l e a s t h y b e i n g o n 

G i b r a l t e r s o I g o t n o f u r t h e r , n o r d i d 

anj i^one e l s e . 

G i b r a l t e r i s a h u g e l i m e s t o n e r o c k 

o v e r t w o m i l e s l o n g , r o u g h l y t h r e e 

q u a r t e r s o f a m i l e w i d e , a n d a b o u t 

1 3 0 0 f e e t h i g h . I t is l i n e d w i t h g a l ­

l e r i e s a n d f a i r l y b r i s t l e s t h e y s a y w i t h 

g u n s u p t o s i x t e e n i n c h e s i n s i z e , a l t h o 

t h e y a r e s o w e l l c o n c e a l e d t h a t o n l y a 

f e w a r e v i s i b l e u n l e s s j ^ o u w a n t t o 

c o u n t e m b r a s u r e s f o r g u n s t h a t h a v e 

n o g u n s t o b e s e e n i n t h e m . T h e r e i s 

a t o w n o f t w e l v e o r fifteen t h o u s a n d 

p e r s o n s o n t h e w e s t s i d e b u t s t r a n g e l y 

e n o u g h a l t h o i t h a s b e e n c h i e f l y s e t t l e d 

s i n c e t h e B r i t i s h a r r i v e d i n 1 7 0 4 , t h e 

g e n e r a l l a n g u a g e i s S p a n i s h . 

O u r h a c k t o o k u s t h r u t h e n a r r o w 

s t r e e t s o f t h i s t o w n , a n d s t o p p e d a t 

t h e P o s t O f f i c e f o r u s t o m a i l s o m e 

l e t t e r s a n d p o s t c a r d s . T h e n o n w e 

d r o v e a n d s a w t h e r e m a i n s o f t b e 

f o r m e r M o o r i s h c a s t l e , t h e o l d w a l l s , 

c a n n o n , c a s e m a t e s , g a t e w a y s , t h e n a v y 

y a r d , d r y d o c k s , t h e n e w a i r p o r t b e i n g 

b u i l t a t t h e n o r t h a n d ( a p p a r e n t l y h y 

W . P . A . w o r k e r s ) e t c . W e w a n t e d 

t o see s o m e o f t h e a n c i e n t g a l l e r i e s 

w i t h t h e i r o l d s t y l e c a n n o n s b u t 

g u a r d s s a i d " N o t h i n g d o i n g . " T h e 

t r o o p s q u a r t e r e d h e r e m u s t h a v e b e e n 

t r a n s f e r r e d f r o m a w a r m e r c l i m e o r 

e l s e t h e B r i t i s h w e r e t r y i n g t o e c o n o ­

m i z e , f o r a l l w o r e t r o p i c a l s h o r t s , a n d 

l o o k e d l i k e t h e y h a d l o s t t h e i r t r o u s e r s . 

T h e w e a t h e r w a s f a i r l y m i l d b u t a l l 

t h e s a m e I h a d m y o v e r c o a t o n a n d 

w a s g l a d I d i d n ' t h a v e t o d r e s s l i k e 

a b o y s c o u t . 

T h e t i m e p a s s e d a l l t o o q u i c k l y a s 

w e h a d t o r e t u r n a t five P . M . A t 

s i x - t h i r t y , w h i l e i n m y s t a t e r o o m w a i t ­

i n g f o r s u p p e r , t h e s h i p w a s j a r r e d 

b y t w o d i s t a n t b l a s t s , — t h e n c a m e 

t h r e e m o r e a n d w e a l l r u s h e d o n d e c k . 

I t w a s g e t t i n g d a r k h u t s o m e h a d 

s e e n t w o p l a n e s fly o u t a n d c i r c l e , a n d 

t h o t p o s s i b l y d e s t r o y e r s w e r e o u t t h e r e 

t o o . N o t h i n g h a p p e n e d , a n d i t w a s 

t o o d a r k t o see a n y w a y s o w e w e n t 

t o s u p p e r a n d w h i l e t h e r e f e l t s i x o r 

s e v e n m o r e b l a s t s , — - s u p p o s e d l y s o w e 

h e a r d l a t e r f r o m d e p t h b o m b s a b o u t 

t e n m i l e s w a y . R u m o r h a s s i n c e 

c l a i m e d t h e y g o t a U - b o a t o r t w o b u t 

w e d o n ' t k n o w a n d p r o b a b l y n e v e r 

w i l l . 

T h a t n i g h t w e h a d a d a n c e b u t a l ­

t h o t h e r e w e r e n i n e o r t e n w o m e n 

a b o a r d o n l y f o u r s h o w e d u p . I t h a d n ' t 

h e e n v e r y w e l l a d v e r t i s e d , a n d t h e 

r e s t , t i r e d f r o m t h e G i b r a l t e r t r i p , 

h a d g o n e t o b e d . O n e o f t h e f o u r 

c o u l d n ' t d a n c e b u t s h e t r i e d h a r d t o 

l e a r n , t h e o t h e r t h r e e w e r e r a t h e r f a t , 

o v e r s t u f f e d t h o p l e a s a n t J e w e s s e s f r o m 

P a l e s t i n e . I d i d n ' t d a n c e , - — - d e c i d e d t o 

t u r n i n e a r l y i n s t e a d . A b u n c h o f t h e 

b o y s b r o u g h t b a c k a l o a d o f l i q u o r — 

i t w a s f a i r l y c h e a p a t " T h e R o c k , " 

a n d s t a g e d a g o o d c e l e b r a t i o n t h a t 

l a s t e d u n t i l n e a r l y five A . M . 

F r i d a y m o r n i n g w e h a d fire a n d 

b o a t d r i l l . A f t e r s e e i n g t h e d r i l l I 

r e a l i z e d f u l l y w h y s o m a n y l i v e s a r e 

l o s t i n d i s a s t e r s a t s e a . A l t h o w e w e r e 

a t a n c h o r i n t h e w a t e r s o f a b a y 

t h a t w a s a s s m o o t h as g l a s s i t t o o k 

n e a r l y t w e n t y m i n u t e s t o l a u n c h t h e 

b o a t s . T h e n t h e y c o u l d n ' t s t a r t t h e 

e n g i n e i n t h e N o . 1 b o a t , a n d t h e 

s a i l o r s i n t h e o t h e r s c o u l d n ' t p u l l t o ­

g e t h e r . G e e w h a t a m e s s — I c o u l d 

o n l y h o p e w e w o u l d n ' t g e t t o r p e d o e d . 

A t e l e v e n a l a u n c h w i t h f o u r 

S p a n i a r d s c a m e a l o n g s i d e a n d t r i e d 

t o s e l l c h e a p , g a u d y s h a w l s , t a p e s t r i e s , 

p a j a m a s a n d s h i r t s t o t h e c r e w a n d 

p a s s e n g e r s . T h e y o f f e r e d o n e s h a w l , 

a b r i g h t y e l l o w o n e w i t h f r i n g e f o r 

t w o d o l l a r s b u t f o u n d n o t a k e r s . T h e 

p r i c e c a m e d o w n t o o n e - t w e n t y - f i v e 

b u t s o m e o n e y e l l e d " T h a t ' s s t i l l t o o 

h i g h . " T h e b o a t m a n y e l l e d b a c k 

" W h a t w i l l y o u g i v e m e f o r i t ? " - — I 

t h i n k h e finally s o l d i t f o r s e v e n t y - f i v e 

c e n t s o r a d o l l a r a n d s t i l l m a d e a g o o d 

p r o f i t . 

A t n o o n a c o n v o y o f o i l t a n k e r s 

b e g a n t o f o r m a n d m o v e d o u t i n t o t h e 

s t r a i t , - — ^ i f t h e r e w a s a s u b s u n k t h e 

d a y b e f o r e i t m a y h a v e h e e n l y i n g i n 

w a i t f o r t h i s c o n v o y . S o m e s i x t y - f i v e 

o r s e v e n t y s h i p s w e n t o u t e s c o r t e d b y 

d e s t r o y e r s a n d s c o u t p l a n e s — s u c h is 

t h e w a y t h e A l l i e s c o m b a t t h e G e r ­

m a n U - b o a t m e n a c e . 

W e h a d t w o m o r e m o v i e s h e r e — 

" T w e l v e C r o w d e d H o u r s " a n d " F i v e 

C a m e B a c k " b u t l y i n g a t a n c h o r - f o r 

n i n e a n d a h a l f d a y s w i t h l i t t l e t o d o 

f o r a m u s e m e n t a f t e r b e i n g o n b o a r d 

f o r a c o u p l e o f w e e k s i s t o s a y t h e 

l e a s t , m o n o t o n o u s . 

T i m e w a s s l a u g h t e r e d b y e v e r y 

m e a n s p o s s i b l e . T h e r e w e r e s h u f f l e 

b o a r d , p i n g - p o n g , a n d b r i d g e t o u r n a ­

m e n t s , m a n y g a m e s o f c h e s s a n d c h e c k ­

e r s , l o t s o f r e a d i n g , e t c . S u n d a y , D e ­

c e m b e r 1 0 t h , finally a l o n g a n d w i t h 

i t t b e s e c o n d o p p o r t u n i t y t o g o a s h o r e . 

T h e t o w n o n " T h e R o c k " is b u i l t 

o n a s t e e p h i l l s i d e s o I s c a l e d l o n g 

s t a i r w a y s a n d t r u d g e d u p w a r d a l o n g 

n a r r o w r a m p s t r e e t s t h a t f o r m e d 

s w i t c h b a c k s u n t i l finally I c a m e o u t a t 

t h e o l d M o o r i s h c a s t l e , b u i l t a b o u t 

1 2 0 0 y e a r s a g o . I t w a s i n t e r e s t i n g t o 

c l i m b a r o u n d t h r u i t a n d o b s e r v e a t 

c l o s e r a n g e t h e d e s i g n o r s t y l e o f a 

M o o r i s h f o r t i f i c a t i o n . U n f o r t u n a t e l y 

t h e o l d g a l l e r i e s i n t h e r o c k h a d b e e n 

t a k e n f r o m t h e h a n d s o f t h e t o u r i s t 

b u r e a u a n d r e t u r n e d t o t h e m i l i t a r y 

f o r t h e d u r a t i o n o f t h e w a r s o t h a n k s 

t o A d o l p h I m i s s e d t h a t s i g h t . 

N e x t I w a n d e r e d d o w n t h r u t h e 

t o w n t o t h e m u s e u m w h i c h i s b u i l t 

o n t h e r e m a i n s o f a M o o r i s h b a t h . 

T h e c h i e f s i g h t s h e r e w e r e a l a r g e 

m o d e l o f G i b r a l t e r w i t h e v e r y p l a c e 

l a b e l e d , f o s s i l s f o u n d o n t h e r o c k — 

t h e h e s t h e i n g t w o N e a n d e r t h a l s k u l l s ; 

s t a m p s , c o i n s , e t c . , i s s u e d h e r e , o l d 

m u s k e t s a n d b r a s s c a n n o n s a n d p i s t o l s 

u s e d i n f o r m e r d a y s f o r a t t a c k o r d e ­

f e n s e . T h e r e m a i n s o f t h e M o o r i s h 

b a t h w a s v e r y i n t e r e s t i n g as t h e r e a r e 

o n l y t w o o r t h r e e s u c h b u i l d i n g s w h e r e 

C h r i s t i a n s a n d J e w s c a n g e t i n t o see 

w h a t t h e i n s i d e l o o k s l i k e , — n o r m a l l y 

t h e y a r e o n l y o p e n t o t h e e y e s o f 

M o h a m m e d a n s . 

M y l e a v e s t i l l h a v i n g t i m e t o r u n 

I s t o p p e d o f f t o s e e a R u g b y g a m e b e -
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t w e e n t w o s e r v i c e t e a m s , a n d finally 

r e a c h e d t h e l i g h t e r i n t i m e t o r e t u r n t o 

t h e s h i p . I t m i g h t b e a d d e d h e r e t h a t 

a l t h o I s a w " T h e R o c k " f r o m a l l 

s i d e s t h a t I c o u l d find n o t r a c e o f 

P R U D E N T I A L b e i n g w r i t t e n a c r o s s 

t h e f a c e o f i t a n d a m i n c l i n e d t o b e ­

l i e v e t h a t i s a l l a l o t o f H o o e y . 

I n o r d e r t o h e l p p a s s a w a y t i m e 

M r . T w i t c h e l l , a m i n i n g e n g i n e e r , 

g a v e a n i m p r o m p t u m o v i n g p i c t u r e 

s h o w w i t h c o l o r e d film. T h e s c e n e s 

i n c l u d e d g o l d m i n i n g o p e r a t i o n s a n d 

d e v e l o p m e n t a t a m i n e i n I r a q , s c e n e s 

f r o m h i s t r i p b a c k t o t b e U . S . i . e . 

A l e x a n d r i a , Q u e b e c , e t c . , a n d t h e n 

s o m e s i g h t s t h e r e t o s h o w t h e E n g l i s h 

a n d n a t i v e s a t t h e m i n e t h a t t h e 

U n i t e d S t a t e s w a s p r e t t y a n d a t l e a s t 

s e m i - c i v i l i z e d . T h e r e w e r e v i e w s o f 

t h e A d i r o n d a c k s , A u s a b l e C h a s m , 

L a k e C h a m p l a i n , V e r m o n t , N e w 

H a m p s h i r e , N e w Y o r k C i t y a n d T h e 

F a i r , W a s h i n g t o n , D . C . a n d M t . 

V e r n o n . H a d b e e n t o m o s t o f t h e 

p l a c e s s h o w n a n d e n j o y e d t h e p i c t u r e s 

v e r y m u c h . 

L a t e t h e a f t e r n o o n o f t h e 1 3 t h , t h e 

C a p t a i n r e t u r n e d f r o m " T h e R o c k " 

a n d a n n o u n c e d w e w e r e l e a v i n g ; — - a t 

n i n e P . M . w e h o i s t e d a n c h o r a n d 

w e r e o n o u r w a y . A s w e p a s s e d G i ­

b r a l t e r a h e l i o g r a p h s e n t u s a m e s s a g e 

t o s l o w d o w n a s w e p a s s e d t h e m i n e 

fields,—I s u p p o s e t o p r e v e n t t h e 

v i b r a t i o n o f o u r e n g i n e s o r p r o p e l l e r 

f r o m s e t t i n g o i f a m i n e ; t h e n c a m e 

t h e g o a h e a d s i g n a l a n d a w a y w e w e n t . 

T h e M e d i t e r r a n e a n t h e n e x t d a y 

( T h u r s d a y ) w a s a s s m o o t h a s g l a s s 

a n d w e h a d a fine t r i p a l o n g t h e r a t h e r 

m o u n t a i n o u s S p a n i s h c o a s t . T h a t e v e ­

n i n g w e h a d a p r o p a g a n d a film b y 

t h e A m e r i c a n E x p o r t L i n e s c a l l e d 

" Y a n k e e C r u i s e , " w h i c h s h o w e d o n e 

o f t h e i r s h i p s o n t o u r w i t h s i g h t s s e e n 

a t p o r t s o f c a l l a l o n g t h e r o u t e . T h e 

S t a n d a r d o f C a l i f o r n i a f u r n i s h e d a 

s h o r t film o f t h e i r o p e r a t i o n s i n A r a b i a , 

a n d M r . T w i t c h e l l s h o w e d a n o t h e r 

r e e l o f h i s c o l o r e d m i n i n g films. 

F r i d a y w a s a n o t h e r fine d a y w i t h 

t h e C a p t a i n s d i n n e r t o t o p i t o f f . T h e 

d i n i n g s a l o n w a s d e c o r a t e d w i t h flags 

o f t h e c o u n t r i e s w h e r e o u r s h i p s t o p s . 

E a c h p e r s o n w a s p r o v i d e d w i t h a g a y 

p a p e r h a t , a n o i s e m a k i n g c l a p p e r , a 

h o r n a n d a b a l l o o n . I t b e i n g a n A m e r ­

i c a n s h i p o n l y t h r e e m e n a b o a r d 

s h o w e d u p i n T u x e s , t h e r e s t o f u s 

j u s t w o r e r e g u l a r c l o t h e s . M y h a t 

w a s a f e z a n d a l l w h o h a d b e e n i n t h e 

N e a r E a s t a s s u r e d m e I w a s a d e a d 

r i n g e r f o r a n u p p e r c r u s t E g y p t i a n - — • 

I ' l l h a v e t o s e e o n e b e f o r e k n o w i n g 

w h e t h e r t o t a k e o f f e n s e o r n o t . ( S i n c e 

t h e n I ' v e s e e n s o m e a n d I f e a r m y 

f i g u r e h a d s o m e t h i n g t o d o w i t h t h a t 

c r a c k . ) 

E x c e p t f o r a f a n c y m e n u c a r d a n d 

T-Bay of Naples wHh Vesuvius in background. 

a f e w f r i l l y d i s h e s t b e s u p p e r w a s 

a b o u t t h e s a m e as u s u a l . H o w e v e r t h e 

C o m p a n y f u r n i s h e d w i n e ( C a p r i ) , a n d 

c h a m p a g n e c a l l e d " S p a r k l i n g T e a r s o f 

C h r i s t " t o w a s h i t d o w n , a n d a l l p r e s ­

e n t h a d a g o o d t i m e . 

S a t u r d a y , t h e 1 5 t h , w e d o c k e d a t 

G e n o a a t a b o u t 8 : 3 0 A . M . b u t i t 

w a s 1 1 : 4 5 A . M . b e f o r e w e g o t t h r u 

t h e I t a l i a n r e d t a p e a n d s u c c e e d e d i n 

g o i n g a s h o r e . N o r m a l l y t h e s h i p c o m e s 

h e r e f r o m N a p l e s o n t h e r e t u r n t r i p , 

a n d p o l i c e c o u l d n ' t b e t o l d o t h e r w i s e , 

as a c o n s e q u e n c e t h e y w e r e u n p r e p a r e d 

f o r l a n d i n g r o u t i n e a n d e v e n l e f t t h e 

s t a m p s f o r O K i n g p a s s p o r t s b a c k 

h o m e , - — t h o t t h e p a s s p o r t s w e r e fixed 

i n N a p l e s . 

T o a d d t o o u r t r o u b l e s , s u n n y 

I t a l y w a s a n y t h i n g e l s e b u t . I t r a i n e d 

a n d r a i n e d a n d w a s s o c o l d t h a t s n o w 

f o r m e d o n t h e h i l l s i n a n d a r o u n d t h e 

c i t y . I n s o m e ways t h e r a i n h e l p e d 

f o r p a r t o f o u r c a r g o c o u l d n ' t b e u n ­

l o a d e d e x c e p t i n d r y w e a t h e r a n d t h u s 

o u r s t a y i n p o r t w a s p r o l o n g e d . 

F o u r o f u s c a u g h t a t a x i a n d w e r e 

s o o n a t t h e P i a z z a d e F e r r a r i i n t h e 

h e a r t o f t o w n , r i g h t b y t h e P o s t 

O f f i c e . U n f o r t u n a t e l y o n e d o e s n ' t b u y 

s t a m p s i n a P o s t O f i i c e i n G e n o a a t 

l e a s t , b u t i n t o b a c c o s h o p s o r a t a c o n ­

c e s s i o n c o u n t e r n e a r b y . B y t a l k i n g 

S p a n i s h , t o o n e m a n , a n d F r e n c h t o 

a n o t h e r I b o u g h t p o s t c a r d s a n d 

s t a m p s . T h e n a t i o n a l c o i n o f t h e 

c o u n t r y i s t h e l i r a o r l i r e w h i c h i s 

p e g g e d a t p r e s e n t a t r o u g h l y t w e n t y 

t o t h e d o l l a r , o r a n i c k e l a p i e c e . 

I m a g i n e c o u n t i n g h o w m u c h m o n e y 

y o u h a v e i n n i c k e l s a n d h u n d r e d t h s 

t h e r e o f . 

B e i n g h u n g r y w e t a c k l e d a m a n t o 

l o c a t e a g o o d r e s t a u r a n t , a n d h e p r o v e d 

t o b e a V i e n n e s e I t a l i a n s o I t a l k e d 

G e r m a n t o h i m a n d f o u n d o u r e a t i n g 

p l a c e w i t h o u t a n y t r o u b l e . O u t s i d e 

t h e r e s t a u r a n t h u n g t u r k e y s , r a b b i t s , 

p i g s , d e e r , p h e a s a n t s , a n d p o s s i b l y 

o t h e r a n i m a l s I d i d n ' t r e c o g n i z e w i t h ­

o u t t h e i r j a c k e t s . I n s i d e , i n o n e p a r t 

w a s a w i n e s h o p , i n a n o t h e r a q u i c k 

l u n c h c o u n t e r a n d g r o c e r y s t o r e w i t h 

m e a t m a r k e t . W e c l i m b e d u p a n a r ­

r o w w i n d i n g s t a i r w a y a t t h e b a c k t o 

a n i c e r e s t a u r a n t w h e r e w e s t a r t e d t o 

g e t b y o n S p a n i s h b u t f o u n d a w a i t e r 

w h o s p o k e E n g l i s h . O u r l u n c h w a s 

s p a g h e t t i a n d r a v i o l i w a s h e d w i t h 

C h a n t i w i n e . F o r d e s s e r t w e h a d a 

c a k e o f s e v e r a l l a y e r s t h a t h a d w h a t 

l o o k e d l i k e c h o c o l a t e i c i n g i n b e t w e e n 

b u t w h i c h p r o v e d t o b e s o m e t h i n g 

filled w i t b b r a n d y , v e r y g o o d , a n d 

m i x e d w i t h t h e w i n e q u i t e p o t e n t . 

B y a s k i n g d i r e c t i o n s o f d i f f e r e n t 

p a s s e r s b y i n f o u r l a n g u a g e s , w e finally 

r e a c h e d t h e A m e r i c a n E x p r e s s o f f i c e 

n e a r t h e m a i n r a i l w a y s t a t i o n w h e r e 

w e h o p e d t o g e t a g u i d e . I t b e i n g 

S a t u r d a y a f t e r n o o n t h e p l a c e w a s 

c l o s e d w h i c h w a s u n f o r t u n a t e as i t 

w a s p o u r i n g h a r d h y t h i s t i m e a n d w e 

c r a v e d s h e l t e r . W e c a u g h t a t a x i a n d 

s a i d " C a m p o S a n t o " w h i c h i s g o o d 

S p a n i s h o r I t a l i a n f o r c e m e t e r y , a n d 

d r e w a l o n g r i d e u p h i l l a n d d o w n t o 

w h a t i s s a i d t o b e t h e finest c e m e t e r y 

i n E u r o p e . A b o o k c o u l d b e w r i t t e n 

o n i t b u t a f e w w o r d s w i l l h a v e t o 

s u f f i c e h e r e . 

I t i s d i v i d e d first i n t o s e c t i o n s f o r 

t h e C a t h o l i c s , P r o t e s t a n t s , a n d J e w s 

s o t h e y c a n g e t a i o n g w i t h o u t fighting 

o r c o n t a m i n a t i o n . T h e C a t h o l i c p a r t 

i s a l s o s u b d i v i d e d i n t o s e c t i o n s f o r t b e 

p o o r , t h e b e t t e r o f f , a n d t h e r i c h . O u r 

g u i d e ' s E n g l i s h w a s n o t t o o h o t , a n d 

h i s G e r m a n w o r s e s o I m a y m a k e 

s o m e m i s t a k e s i n q u o t i n g , b u t w e u n -
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d e r s t o o d h i m t o s a y t h a t t h e p o o r a r e 

b u r i e d f r e e f o r s e v e n y e a r s , t h e n t b e 

b o n e s a r e t h r o w n i n t o a, p i t u n l e s s 

c a l l e d f o r b y r e l a t i v e s . T b e b e t t e r 

o f f r e n t a t i n y s p a c e f o r t h i r t y y e a r s 

a n d t h e n m u s t r e r e n t f o r a s i m i l a r 

p e r i o d o r g o t o t h e b o n e y a r d l i k e t h e 

p o o r . T h e s p a c e b e i n g s o s m a l l t h e 

b o d i e s m a y b e b u r i e d s e v e r a l d e e p 

t o e c o n o m i z e o n s p a c e . 

T h e r i c h s e c t i o n i s g o r g e o u s — I 

w o u l d n ' t b l a m e t h e s p i r i t s i f t h e y 

w a l k e d a r o u n d a t n i g h t j u s t l o o k i n g 

a t t h e p l a c e . T h e r e i s a b e a u t i f u l c i r ­

c u l a r c h u r c h , s p l e n d i d l y d e c o r a t e d , i n 

t h e c e n t r a l p a r t , w h i l e o u t f r o m i t i n 

l o n g c o r r i d o r s a r e c r y p t s , o v e r w h i c h 

a r e o r n a t e t o m b s t o n e s w i t h s t a t u e s 

c a r v e d i n m a r b l e f r o m n e a r L a k e 

C o m o , C a r r a r a , B e l g i u m , a n d o t h e r 

p l a c e s . T h e w o r k o n t h e s t a t u e s i s 

e x q u i s i t e , e v e n l a c e , a n d d e s i g n s o n 

t h e c l o t h a r e s h o w n . A s t a i r w a y b y 

e a c h s t o n e l e a d s d o w n i n t o a c r y p t 

w h e r e s e v e r a l b o d i e s c a n b e l a i d t o 

r e s t . B e s i d e s t h e s e t h e r e a r e a l s o a 

l a r g e n u m b e r o f m a u s o l e u m s m o r e o r 

l e s s i n a s e c t i o n b y t h e m s e l v e s . I t 

m i g h t b e a d d e d h e r e t h a t s o m e o f t h e 

b e s t I t a l i a n s c u l p t o r s h a v e d e s i g n e d 

t h e s e e x p e n s i v e s t a t u e s a n d t h a t t h e y 

h a v e p r o d u c e d m a r v e l o u s w o r k s o f a r t . 

O u r g u i d e o f f e r e d t o s h o w u s s o m e 

m o r e o f t h e c i t y f o r a n a d d i t i o n a l s u m 

s o w e w e n t f r o m t h e r e t o s e e t h e 

C o l u m b u s h o u s e . I t r e a l l y o n l j ' m a r k s 

t h e s p o t w h e r e h e l i v e d as a b o y o f 

n i n e o r t e n , a s t h e o r i g i n a l h o u s e is 

g o n e a n d h e w a s b o r n , t h e y c l a i m , 

i n a s m a l l n e a r b y t o w n . W e a l s o s a w 

s o m e o f t b e o l d w a l l a n d a f o r m e r 

g a t e , t h e n p a r t o f t h e O l d T o w n . A l ­

t h o n o t s o w e l l k n o w n b e c a u s e t h e 

C h a m b e r o f C o m m e r c e d o e s n ' t a d v e r ­

t i s e i t , i t is s a i d t o b e o n e o f t h e b e s t 

e x a m p l e s o f a m e d i e v a l t o w n i n I t a l y 

a t l e a s t . T h e s t r e e t s a r e v e r y n a r r o w 

a n d w i n d i n g , b u i l d i n g s a r e a t l e a s t 

t h r e e h u n d r e d j ' e a r s o l d , w i t h m a n y 

o v e r f o u r h u n d r e d . O u r g u i d e s h o w e d 

u s o n e h e c l a i m e d w a s o v e r t w o t h o u ­

s a n d b u t t h a t m a y b e o n l y a n e x a m p l e 

o f p o e t i c l i c e n s e . 

T h e n c a m e a c a t h e d r a l o f g r e a t a n ­

t i q u i t y w h i c h w a s v e r y fine, a n d a f t e r ­

w a r d w e w e n t t h r u a s o u v e n i r s h o p . 

L a c k o f t i m e p r e v e n t e d u s f r o m s e e i n g 

t h e c i t y g a r d e n s , h o m e o f P a g g a n i n i , o r 

s o m e s u c h m u s i c i a n , a n d t h e p l a c e s 

w h e r e c a m e o s a r e c a r v e d f r o m t h e 

s h e l l s o f l a r g e m a r i n e g a s t r o p o d s . 

T h e s e c a m e o s a r e t h e n s e t i n b e a u t i f u l 

h a n d m a d e E t r u s c a n filigree w o r k o f 

s i l v e r , s o m e t i m e s g o l d filled. B e i n g 

c o l d a n d w e t h y t h i s t i m e w e r e t u r n e d 

t o t h e s h i p t o t h a w o u t , c h a n g e c l o t h e s , 

a n d r e s t o u r f e e t . 

I t w a s n ' t l o n g b e f o r e 1 w a s b a c k 

u p t o w n a t t h e P i a z z a d e F e r r a r i w h e r e 

a l a r g e f o u n t a i n w a s l i g h t e d a n d p l a y ­

i n g . A l s o s a w t h e o l d P a l a c e o f t h e 

D o g e s , — t h o t t h e y w e r e o n l y i n V e n i c e 

b u t i t s e e m s t h e y h a d o n e o r m o r e h e r e 

t o o . A t e fine I t a l i a n s u p p e r w i t h B a r ­

b a r a w i n e , a n d t h e n m e t a G r e e k , w b o 

w a s o n e o f o u r p a s s e n g e r s a n d s p o k e 

I t a l i a n , a n d t o g e t h e r w e t o o k a r a m b l e 

t h r u O l d T o w n . T h e n a r r o w s t r e e t s 

w e r e t h r o n g e d w i t h p e o p l e a n d t h e 

t i n y o n e r o o m s h o p s w e r e d o i n g a 

t h r i v i n g b u s i n e s s . 

S o o n e r o r l a t e r w h e n E u r o p e a n 

t r a v e l i s m e n t i o n e d , t h e s u b j e c t o f t h e 

o p e n a i r c o m f o r t s t a t i o n s o f P a r i s a n d 

o t h e r F r e n c h c i t i e s i s b o u n d t o c o m e 

u p . A l l I c a n a d d t o i t t h a t b y c o m ­

p a r i s o n w i t h t h o s e o f G e n o a t h e y a r e 

m o d e l s o f m o d e s t y a n d p r o p r i e t y , i n 

f a c t t h e y a r e a l m o s t p r u d i s h . A l l I 

c o u l d d o w a s h o p e t h a t m y b i g S t e t s o n 

w o u l d a t t r a c t e n o u g h a t t e n t i o n t o d i s ­

t r a c t t h e p a s s i n g I t a l i a n g i r l s f r o m 

m a k i n g t o o c l o s e o b s e r v a t i o n s , a n d t h a t 

n o o n e f r o m t h e s h i p w o u l d p a s s b y . 

T h e s h i p s a i l e d f r o m G e n o a e a r l y 

S u n d a y m o r n i n g , t h a t i s a h o u t 8 : 3 0 ' 

A . M . a n d s u p p o s e d l y w a s g o i n g t o 

f o l l o w t h e c o a s t . W e h e a d e d o u t t h o 

f u r t h e r t h a n e x p e c t e d a n d a b o u t n o o n 

p a s s e d t h e s m a l l i s l a n d o f G o n g o n a . 

S h o r t l y a f t e r w a r d w e p a s s e d b e t w e e n 

C o r s i c a a n d C a p r a i a , a n d a n h o u r l a t e r 

w e r e c l o s e t o t b e i s l a n d o f E l b a . 

T h e r e w a s c e r t a i n l y a s t r o n g flavor 

o f N a p o l e o n i n t h e v i c i n i t y . A f t e r ­

w a r d w e p a s s e d a n o t h e r s m a l l i s l a n d 

c a l l e d P i a n o s a , a n d s o u t h o f i t t h e 

t i n y r o c k y i s l a n d o f M o n t e C h r i s t i 

w h e r e D u m a s h a d E d m u n d D a n t e s 

find h i s f a b u l o u s t r e a s u r e . H a v i n g 

r e a d t h e s t o r y five o r s i x t i m e s I g o t 

a n e n o r m o u s k i c k o u t o f s e e i n g t h e 

i s l a n d f o r m y s e l f . 

W e r e a c h e d N a p l e s a t 8 : 0 0 A . M . 

o n M o n d a y m o r n i n g a n d h a d a h i g 

t h r i l l p a s s i n g C a p r i , t h e m o u n t a i n s 

a b o v e S o r r e n t o , a n d s e e i n g V e s u v i u s 

o n o n e s i d e o f t h e b a y , a n d N a p l e s o n 

t h e o t h e r . W e p a s s e d t h e g u a r d b o o m 

a t t h e m o u t h o f t h e h a r b o r a n d s o o n 

d o c k e d a t a l a r g e n e w w h a r f w i t h 

s e v e r a l I t a l i a n d e s t r o j ^ e r s , a n d s p l i n t e r 

fleet b o a t s c l o s e a t h a n d . W e h a d b e e n 

t o l d w e w o u l d o n l y s t a y i n p o r t f r o m 

t w o t o f o u r h o u r s , b u t a t t h e l a s t 

m i n u t e w e r e g i v e n e i g h t m u c h t o 

e v e r y o n e ' s d e l i g h t . 

A g a i n f o u r o f u s c h a r t e r e d a c a r 

w i t h g u i d e a n d c h a u f f e u r a n d h e a d e d 

t h r u N a p l e s , a n d o n t o t h e n e w h i g h ­

w a y t h a t l e a d s t o V e s u v i u s a n d 

P o m p e i i . E n r o u t e w e s t o p p e d a t a 

f a c t o r y w h e r e j e w e l r y i s m a d e f r o m 

c o r a l s a n d c a m e o s c u t o n t h e s p o t . 

M a n y o f t h e c a m e o s a r e m a d e f r o m 

t h e s h e l l s o f a l a r g e m a r i n e g e s t r o p o d , 

o n e t o a s h e l l . I t s e e m s t h e s h e l l h a s 

t h r e e l a y e r s b u t o n e i s n o t u s a b l e a n d 

i s r e m o v e d . O n e o f t h e r e m a i n i n g 

l a y e r s i s w h i t e , t h e o t h e r b r o w n . A 

d e s i g n is p l a c e d o n t h e w h i t e l a y e r 

a n d a n y e x c e s s r e m o v e d . N e x t t h e 

d e s i g n i s c a r v e d , a n d t b e w h o l e p o l ­

i s h e d , a n d m o u n t e d . T h e y a l s o h a v e 

s o m e c a r v e d s h e l l s t o b e u s e d a s l a m p 

s h a d e s , t h a t a r e v e r y a t t r a c t i v e a n d 

u n i q u e . 

B e f o r e r e a c h i n g P o m p e i i w e t u r n e d 

o f f a n d t o o k t h e t r a i l t o V e s u v i u s . 

W e n t first t h r u a t o w n d e s t r o y e d b y 

l a v a i n 1 9 0 6 , d u r i n g t h e l a s t b a d e r u p ­

t i o n , a n d w e r e s o o n c l i m b i n g f a s t a n d 

f u r i o u s l y f o r n e a r l y t w e l v e k i l o m e t e r s . 

F i n a l l y w e r a n o u t o f r o a d a n d fin­

i s h e d t h e a s c e n t o n f o o t . I h a d h e a r d 

a n d s t u d i e d a b o u t r o p e l a v a f o r y e a r s 

b u t t h i s w a s t h e first c l i m b o v e r i t . 

V e s u v i u s , f o r t u n a t e l y , h a d h a d a m i n o r 

e r u p t i o n t w o d a y s b e f o r e , a n d w a s s t i l l 

c u t t i n g u p d i d o e s . S o o n w e w e r e i n t h e 

m a i n c r a t e r a n d f o u n d t h e r o c k s w e r e 

s t i l l w a r m , w h i l e i n c r a c k s i n t h e l a v a 

w e c o u l d see g l o w i n g r o c k n o t o v e r a 

f o o t b e l o w , — a l l t o o c l o s e f o r c o m f o r t 

i n f a c t . A m a n m e t u s a n d m a d e 

a s h t r a y , a n d c o i n s o u v e n i r s f o r u s f r o m 

m o l t e n l a v a r i g h t a t t h e s u r f a c e . A 

l i t t l e w a y f u r t h e r w e g o t w i t h i n 

t w e n t y f e e t o f a n a c t i v e v e n t ( t h e r e 

w e r e f u m e r o l e s o n a l l s i d e s ) w h e r e 

t h e l a v a w a s c o m i n g o u t a n d flowing 

a s h o r t d i s t a n c e . N e x t w e c l i m b e d t h e 

c r a t e r w a l l t o w h e r e a n a c t i v e v e n t h a d 

f o r m e d a s i z e a b l e c i n d e r c o n e a n d w a s 

g i v i n g o f f c l o u d s o f s m o k e a n d s u l -

f u r o u s g a s e s a s w e l l a s t h r o w i n g b o m b s 

a n d l a p i l l i t o h e i g h t o f t h i r t y o r f o r t y 

f e e t . 

I t d i d n ' t s e e m m o r e t h a n a m o m e n t 

b e f o r e w e w e r e o n o u r w a y b a c k d o w n 

t h e w i n d i n g h i g h w a y . A t t h e b a s e w e 

f o o l i s h l y w a s t e d t i m e e a t i n g l u n c h , 

s p a g h e t t i , s a l a m i , a n d w i n e c a l l e d 

" L a c r i m a s d e C r i s t o " o r T e a r s o f 

C h r i s t . T h e c h a m p a g n e o f t h a t n a m e 

i s v e r y g o o d b u t I ' v e t a s t e d b e t t e r c i d e r 

a t h o m e t h a n t h a t w i n e . W e a l s o h a d 

a m u s i c a l t r i o p l a y f o r u s w h i l e e a t ­

i n g , a p i c c o l o a n d t w o g u i t a r s , — t h e y 

r a n t h r u t h e w e l l k n o w n I t a l i a n a i r s 

i n m u r d e r o u s s t j d e , a n d w e w e r e a l l 

g l a d t o e s c a p e a n d f o r g e t t h e m . 

W e e n t e r e d P o m p e i i b y w h a t is 

k n o w n I t h i n k a s t h e M a r i n e g a t e 

w h i c h i n e a r l i e r d a y s w a s c l o s e r t o t h e 

s e a t h a n a t p r e s e n t . A f e w m o r e s t e p s 

b r o u g h t u s t o t h e m u s e u m w h e r e w e 

s a w n u m e r o u s c a s t s o f b o d i e s o f m e n 

a n d d o g s f o u n d i n t h e r u i n s , h o u s e h o l d 

u t e n s i l s , s u r g i c a l a n d d e n t a l i n s t r u ­

m e n t s . L a r e s a n d p e n a t e s , c h a r r e d 

c l o t h , b r e a d , g r a i n , f r u i t , e t c . , d o o r 

l o c k s , s c a l e s , p i c t u r e s , s t a t u e s , a n d 

n u m e r o u s o t h e r t h i n g s . M a n y o f t h e 

b e s t s p e c i m e n s t h o a r e i n t h e m u s e u m 

i n N a p l e s w h i c h w e d i d n ' t h a v e t i m e 

t o v i s i t . 

N e x t w e s a w a t e m p l e d e s t r o y e d b y 

e a r t h q u a k e i n a b o u t 6 3 A . D . a n d n o w 

r e s t o r e d , ( P o m p e i i w a s d e s t r o y e d b y 
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h o t a s h e s a n d p u m i c e i n 7 9 A . D . ) , 

t h e H a l i o f J u s t i c e , l o t s o f s t o r e s a n d 

s h o p s , a n d t h e T e m p l e o f A p o l l o i n 

w h i c h w e f o u n d s e v e r a l i n t e r e s t i n g 

s t a t u e s . O n e w i t h a h o l e i n t h e b a c k 

o f i t s h e a d h a d f o r m e r l y h a d t h a t h o l e 

c o n n e c t e d b y a p i p e w i t h a n u n d e r ­

g r o u n d c h a m b e r s o t h a t a p r i e s t c o u l d 

a c t a s t h e v o i c e o f t h e o r a c l e a n d t h u s 

i m p r e s s t h e p e o p l e . A n o t h e r r a t h e r 

s t a r t l i n g o n e w a s o f a n h e r m a p h r o d i t e 

b u t w e w e r e t o l d t h e r e w e r e s e v e r a l 

s u c h s t a t u e s a n d p a i n t i n g s i n t h e r u i n s 

a s t h e P o m p e i i a n s s e e m e d t o f e a t u r e 

s u c h u n u s u a l p e r s o n s . 

T h e F o r u m o r m a i n p u b l i c s q u a r e 

w a s q u i t e l a r g e , a n d h e r e w e t u r n e d 

n o r t h I b e l i e v e . A t a n y r a t e w e w e n t 

t h r u a p u b l i c b a t h h o u s e a n d s a w t h e 

h o t , t e p i d a n d c o l d w a t e r a n d s t e a m 

b a t h s , t h e d r e s s i n g r o o m w i t h i t s 

b r a s i e r t o s u p p l y h e a t , a n d p o l e s f o r 

h a n g i n g u p c l o t h e s , s o m e m o r e c a s t s 

o f p e o p l e t r a p p e d h e r e , p o s s i b l y s l a v e s , 

a n d n u m e r o u s s m a l l s t a t u e s . 

O u r r o u t e l e d u s b y m a n y h o u s e s 

a n d g a r d e n s w h e r e w e c o u l d see p r e t t y 

f o u n t a i n s a n d m o s a i c s , t b e h o u s e B u l -

w a r L y t t o n d e s c r i b e d i n h i s " L a s t 

I D a y s o f P o m p e i i , " a n d f i n a l l y o n e o f 

t h e f i n e s t h o m e s y e t u n e a r t h e d , t h a t o f 

t h e B r o t h e r s V e t t i i . M a n y h o u s e s b y 

t h e w a y , a r e k n o w n n o w b y t h e d e s i g n 

i n t h e m o s a i c f o r m i n g t h e floor b y 

t h e f r o n t d o o r . T h e r e is t b e " H o m e 

o f t h e D o g , " " H o m e o f t h e W i l d 

B o a r , " e t c . 

I n t b e f i n e h o u s e t h o w e f o u n d 

t h a t t h e a r t i u m b e c a u s e o f l a c k o f 

w i n d o w s , h a d a s q u a r e h o l e t o a d m i t 

l i g h t i n t h e r o o f , w h i l e u n d e r i t i n 

t h e floor w a s a c a t c h b a s i n o r p o o l 

t o c a t c h t h e r a i n w a t e r a n d c a r r y i t 

o f f . B y t h e f r o n t d o o r w a s a p a i n t i n g 

t h a t f o r r e s p e c t a b i l i t y s a k e h a s b e e n 

c o v e r e d u p w i t h a d o o r a n d l o c k e d , b u t 

i s s h o w n t o m e n v i s i t o r s w i t h s p e c i a l 

p e r m i t , a n d t o w o m e n b y t h e m s e l v e s 

w h o t i p t h e g u i d e , — n e v e r t o m i x e d 

g r o u p s . 

I n s i d e t h e h o u s e is a p a t i o w i t h 

g a r d e n , s t a t u e s , o r i g i n a l R o m a n l e a d 

p i p e s , e t c . F o r m e r l y t h e r e w a s a n o t h e r 

s t a t u e h e r e b u t i t i s n o w h i d d e n w i t h 

s o m e v e r y s p i c y p i c t u r e s i n a s i d e r o o m 

a n d o n l y s h o w n b y s p e c i a l p e r m i t . W e 

h a d o n e . O i f o f t h i s p a t i o a r e s e v e r a l 

r o o m s w i t h t h e o r i g i n a l p a i n t i n g s , 

m o s t o f t h e m o f m y t h o l o g i c a l s u b j e c t s , 

s t i l l o n t h e w a l l s . T o a c a s u a l o b ­

s e r v e r t h e y a r e n o t s o b a d b u t t o t h e 

b e t t e r i n i t i a t e d s o m e a r e r a r e , p a r ­

t i c u l a r l y t h e o n e o f t h e w o o d e n c o w 

o r o r i g i n o f t h e M i n o t a u r o f C r e t e . 

T h e r e i s a l s o a v o m i t o r i u m o f f t h e 

d i n i n g r o o m , j u s t a p l a i n r o o m w i t h a 

c a t c h b a s i n i n t h e floor. T h e R o m a n 

c u s t o m w a s t o e a t u n t i l f u l l , r e t i r e t o 

t h i s r o o m f o r a f e w m i n u t e s , t h e n r e ­

t u r n a n d e n j o y a n o t h e r m e a l . 

F r o m h e r e w e w a n d e r e d p a s t 

n u m e r o u s o l d h o u s e s a n d g a r d e n s w i t h 

m o s a i c s a n d f o u n t a i n s t o t h e m i d d l e 

c l a s s r e d l i g h t d i s t r i c t w h e r e o u r p e r ­

m i t a g a i n g a i n e d a d m i s s i o n . H e r e 

t h e s m a l l r o o m s , s t o n e b e d s , r a r e a n d 

s p i c y w a l l p a i n t i n g s , a n d s c r a t c h e s o n 

t h e w a l l s w e r e v e r y i n t e r e s t i n g . 

U n f o r t u n a t e l y o u r t i m e w a s r u n ­

n i n g s h o r t a n d w e c o u l d n ' t t a k e i n t h e 

a r e n a , t r a g i c t h e a t e r , e t c . , b u t w e d i d 

g e t t o see p u b l i c d r i n k i n g f o u n t a i n s 

s h o w i n g s t o n e w a l l s w o r n b y d r i n k e r s ' 

h a n d s , s t e p p i n g s t o n e s a c r o s s t h e 

s t r e e t s a t i n t e r s e c t i o n s f o r p e d e s t r i a n s , 

a n d r u t s w o r n b y c h a r i o t w h e e l s i n t h e 

s t o n e r o a d s . 

W e w e n t b a c k b y t h e m a i n s t r e e t o r 

S t r e e t o f A b u n d a n c e , g o t a k i c k o u t 

o f t h e s i g n o n o n e o f t h e s t o n e s i n t h e 

s t r e e t p o i n t i n g t o h o u s e N o . 4 o r r e d 

l i g h t o f t h e r i c h . W e d i d n ' t e n t e r a s 

a l l o f t h e p a i n t i n g s , e t c . , h a v e b e e n 

p u t i n t h e M u s e u m i n N a p l e s , a n d 

o n l y t h e s h e l l o f t h e i n s i d e r e m a i n s . 

B a c k p a s t t h e v o t i n g c h a m b e r a n d 

t h r u t h e F o r u m w e s o o n r e g a i n e d 

o u r c a r a n d h e a d e d f o r N a p l e s . W e 

r a n o u t o f g a s s h o r t l y a f t e r w e e n t e r e d 

t o w n , f o r t u n a t e l y n e a r a s e r v i c e s t a ­

t i o n o r r a t h e r p u m p , a n d h e r e l e a r n e d 

h o w a c a r c a n b e w e a n e d f o r o u r 

c h a u f f e u r b o u g h t a l i t r e ( r o u g h l y a 

q u a r t ) o f g a s w h i c h is t h e d a i l y r a t i o n 

p e r c a r , e x c e p t f o r b u s i n e s s t r i p s l i k e 

o u r s . G a s , b y t h e w a y , i s f i v e a n d a 

h a l f l i r e s a l i t r e w h i c h f i g u r e s o u t a t 

o v e r a d o l l a r a g a l l o n . 

W e d i d n ' t see m u c h o f N a p l e s e x ­

c e p t t h e U n i v e r s i t y , a n o l d f o r t , a 

m o n a s t e r y o r s o m e t h i n g o n a h i l l , a n d 

t h a t is a b o u t a l l . W e r e a c h e d t h e s h i p 

w i t h a f e w m i n u t e s t o s p a r e a n d s a i l e d 

a t 4 : 0 0 P . M . — d e a d t i r e d b u t g l o r i ­

o u s l y h a p p y . W e p a s s e d b e t w e e n 

C a p r i a n d S o r r e n t o a n d w e r e s o o n 

h e a d e d f o r t h e o p e n s e a t o t h e s o u t h . 

A t 1 1 : 3 0 P . M . j u s t b e f o r e t b e 

m o o n s e t w e c a m e w i t h i n s i g h t o f 

t h e f i e r y c r a t e r o f S t r o m b o l i . I t 

b r i g h t e n e d a n d s h o w e d a c t i v i t y a h o u t 

e v e r y t e n m i n u t e s f o r t h e n e x t h o u r 

a n d a h a l f , a n d o n c e flared h i g h a n d 

m a d e a g r a n d s p e c t a c l e . B y t h e t i m e 

w e w e r e a b r e a s t o f t h e v o l c a n o t h o , t h e 

m o o n w a s d o w n a n d n o t h i n g c o u l d 

b e s e e n o f i t s g e n e r a l f o r m . 

T b e n i g h t w a s s o d a r k I g a v e u p 

a l l h o p e o f s e e i n g t h e S t r a i t s o f M e s ­

s i n a , b e t w e e n t h e t o e o f t h e b o o t a n d 

S i c i l y , a n d w e n t t o b e d . A t f o u r A . M . 

t h e s h i p s l o w e d d o w n t o p a s s t h r u t h e 

s t r a i t s a n d t h e c h a n g e i n v i b r a t i o n o f 

t h e e n g i n e w o k e m e u p . O n e l o o k o u t 

t h e p o r t h o l e a n d I g r a b b e d a b a t h r o b e 

a n d d a s h e d o n d e c k — t h e o n l y p a s ­

s e n g e r t h a t g o t t o see t h e s i g h t . T h e 

s t r a i t w a s r a t h e r n a r r o w , a n d l i n e d 

w i t h h o u s e s , s t r e e t s , e t c . , a l l l i g h t e d u p 

l i k e a c h u r c h o n S u n d a y n i g h t . T b e 

t w o l o n g l i n e s o f l i g h t a g a i n s t a p i t c h 

d a r k b a c k g r o u n d m a d e t h e s c e n e l o o k 

l i k e t h e " G r e a t W h i t e W a y , " a n d a 

s i g h t n o t s o o n t o b e f o r g o t t e n . H o p e 

t o see t h e t o w n s b y d a y l i g h t n e x t t i m e . 

W h i l e i n I t a l y b y t h e w a y w e g o t 

a f e w F a s c i s t s a l u t e s , c h i e f l y f r o m 

o f f i c i a l s b u t s o m e t i m e s b y i n d i v i d u a l s . 

I t w a s m o r e l i k e a n o f f i c i a l s a l u t e a n d 

f a r l e s s o b n o x i o u s t h a n t h e N a z i s a l u t e 

w i t h i t s a c c o m p a n y i n g " H e i l H i t l e r " 

s o u n i v e r s a l i n G e r m a n y . G i v i n g i t 

w a s e a s y a n d n a t u r a l t o a " H e i l H i t ­

l e r " e x p e r t l i k e m y s e l f a n d I g a v e i t 

p e r f e c t l y t o t h e first o n e w h o s p r a n g 

i t o n m e e v e n i f a f r a c t i o n o f a s e c o n d 

l a t e . 

T h e r e f o l l o w e d t w o d a y s o f p e r ­

f e c t l y c a l m w e a t h e r , a b a r e l y p e r c e p t a -

b l e v i b r a t i o n f r o m t h e e n g i n e s b e i n g 

t h e o n l y m o t i o n . W e t h o t w e w e r e 

g o i n g t o see C r e t e b u t t h e s h i p t o o k a 

m o r e s o u t h e r l y c o u r s e a n d n e v e r 

s i g h t e d l a n d . 

T h u r s d a y m o r n i n g , D e c e m b e r 2 1 s t , 

j u s t t w e n t y - s i x d a y s a f t e r s a i l i n g f r o m 

N e w Y o r k , w e w e r e a t A l e x a n d r i a . 

A g o v e r n m e n t b o a t m e t u s o u t s i d e t h e 

h a r b o r a n d i n s p e c t e d t h e p a s s e n g e r 

l i s t , p a s s p o r t s , m a n i f e s t , e t c . , t h e n p e r ­

m i t t e d u s t o e n t e r t h e h a r b o r a n d 

d o c k . A c u s t o m ' s p o r t e r c a m e a b o a r d 
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w i t h a c a r d b e a r i n g m y n a m e s o 1 

t u r n e d m y b a g g a g e o v e r t o h i m a n d 

m a r c h e d d o w n t h e g a n g p l a n k t o b e 

m e t b y a c o m p a n y r e p r e s e n t a t i v e . W i t h 

h i m t o s t e e r m e i t w a s a m a t t e r o f 

m o m e n t s t o p a s s t h e c u s t o m s a n d i n 

a f e w m i n u t e s m o r e w e w e r e a t t h e 

S o c o n y - V a c u u m c a n n i n g f a c t o r y o r 

s h i p p i n g d e p a r t m e n t . H e r e 1 m e t t h e 

m a n a g e r a n d w a s s e n t o n a t o u r o f t h e 

p l a n t . 

I t w a s a n i n t e r e s t i n g t r i p f o r t h e y 

m a k e i t a l l h e r e i n c l u d i n g t h e c a n . 

O l d b a r r e l s a n d c a n s a r e r e c o n d i ­

t i o n e d , d i f f e r e n t g r a d e s o f o i l a r e 

b l e n d e d , a n d , i f I u n d e r s t o o d c o r r e c t l y , 

e v e n t h e m a c h i n e r y w a s m a d e l o c a l l y . 

W h i l e t h i s w a s a l l v e r y i n t e r e s t i n g 

t h e h i g h l i g h t w a s a s m a l l s t o r e r o o m 

c u t i n r o c k a n d k e p t c l o s e d b y a 

l o c k e d d o o r . I t s e e m s t h a t i n b u i l d i n g 

t h e p l a n t t h e y c u t i n t o a h i l l s i d e t o 

o b t a i n m o r e s p a c e a n d r a n i n t o t h i s 

o l d c r y p t w i t h G r e e k c o l u m n s w h i c h 

h a d b e e n c u t b y b a n d f r o m t h e r o c k 

o v e r 2 5 0 0 y e a r s a g o . O r i g i n a l l y i t 

w a s f u l l o f b o n e s b u t t h e y d i s i n t e ­

g r a t e d a s s o o n as t o u c h e d . O n e r o o m 

h a d b e e n filled u p t o m a k e s p a c e f o r 

t h e f a c t o r y b u t t w o m o r e w e r e o p e n 

a n d u s e d f o r s t o r a g e s p a c e . C u t i n 

o n e w a l l w e r e a n u m b e r o f c o m p a r t ­

m e n t s f r o m t w o o f w h i c h l e d t u n n e l s . 

M y g u i d e , t h e p l a n t e n g i n e e r , t o l d 

m e t h a t o n e w e n t s i x t y f e e t t o a n o t h e r 

c h a m b e r f u l l o f b o n e s a n d t h e s e c o n d 

l e d t o w a r d t h e h e a r t o f t o w n . H e h a d 

f o l l o w e d i t f o r a k i l o m e t e r o r t w o b u t 

t h e a i r w a s b a d a n d h e c a m e o u t w i t h ­

o u t finding w h e r e i t l e d t o . 

T h e m a n a g e r ' s c a r t h e n t o o k u s u p ­

t o w n w h e r e I g o t s o m e m o n e y c h a n g e d 

a n d b o u g h t a n e w s p a p e r , " T h e E g y p ­

t i a n M a i l . " T h e m o n e t a r y u n i t h e r e 

i s t h e E g y p t i a n p o u n d w h i c h h a s a 

s l i g h t l y h i g h e r v a l u e t h a n t h e B r i t i s h 

p o u n d , — t h a t i s a l i t t l e o v e r f o u r d o l ­

l a r s . I t i s d i v i d e d i n t o o n e h u n d r e d 

p i a s t e r s , a n d t h a t , o r p o s s i b l y t b e h a l f 

p i a s t e r , i s a b o u t t h e s m a l l e s t u n i t t h e 

A m e r i c a n s u s e . T h e r e is a n o t h e r 

c a l l e d t h e m i l l i e m e , I t h i n k , t e n o f 

w h i c h m a k e a p i a s t e r . T h e s i g h t s i n 

A l e x a n d r i a w e r e a l l s t r a n g e b u t a s 

t h e y w e r e m u c h t h e s a m e as i n C a i r o 

I ' l l d e s c r i b e s o m e o f t h e m l a t e r as I 

g o a l o n g . 

A t t h e d e p o t 1 f o u n d m y s e l f s l a t e d 

f o r a first c l a s s c o m p a r t m e n t t o g e t h e r 

w i t h a S t a n d a r d o f C a i i f o r n i a m a n 

a n d a S h e l l m a n I b a d k n o w n o n t h e 

" E x o c h o r d a . " T h e t r a i n p u l l e d o u t 

a t 1 2 : 1 5 P . M . o n t h e d o t a n d a t 

3 : 0 5 P . M . w e a r r i v e d i n C a i r o , e a t ­

i n g e n r o u t e . 

T h e r e w e r e m a n y s t r a n g e s i g h t s 

a l o n g t h e w a y s o t h a t t h e t i m e p a s s e d 

a l l t o o q u i c k l y . T h e N i l e d e l t a , o f 

c o u r s e , w a s flat as a p a n c a k e , a n d a l ­

m o s t e n t i r e l y u n d e r c u l t i v a t i o n . B e ­

i n g D e c e m b e r t h e r e w e r e n ' t m a n y 

c r o p s i n t h e fields b u t w e d i d n o t e 

a l f a l f a , c a b b a g e , s u g a r c a n e , c o t t o n , 

r i c e , a n d s o m e t h i n g l i k e c o r n . T h e r e 

w e r e m a n y w a t e r b u f f a l o , s o m e g r a z ­

i n g , s o m e p l o w i n g , o t h e r s w a l k i n g i n 

a c i r c l e a t t a c h e d t o a p o l e t h a t t u r n e d 

a w a t e r w h e e l t o f u r n i s h i r r i g a t i o n 

f o r t h e fields. T h e r e w e r e m a n y 

b u r r o s , a s u s u a l c a r r y i n g e n o r m o u s 

l o a d s , a n d q u i t e a f e w c a m e l s — 

d r o m e d a r i e s I t h i n k i s a b e t t e r t e r m 

as a l l w e s a w o n l y h a d o n e h u m p . 

I s a w o n e h a y s t a c k a m b l i n g d o w n t h e 

r o a d b u t as t h e t r a i n w e n t b y a c a m e l s 

h e a d w a s s e e n t o s t i c k o u t t h e f r o n t 

e n d . T h e r e w e r e a l s o s o m e r e g u l a r 

c a t t l e , g e e s e , c h i c k e n s , h e r o n s o r 

c r a n e s , a n d s o m e o t h e r a n i m a l s . 

T h e l i t t l e f a r m i n g v i l l a g e s w e r e 

c o l l e c t i o n s o f m u d o r a d o b e h u t s 

u s u a l l y m o r e o r l e s s s u r r o u n d e d b y a 

w a l l . T h e y r e m i n d e d m e v e r y m u c h 

o f M e x i c a n s e t t l e m e n t s i n p a r t s o f 

N e w M e x i c o b u t n o w h e r e d i d r e d 

c h i l i p e p p e r s h a n g f r o m t h e r o o f s 

w h i c h , b y t h e w a j ' , s e e m e d t o b e m a d e 

o f s t r a w o r b r u s h . 

A l m o s t a l l t h e m e n i n t h e c o u n t r y 

w o r e a s o r t o f w h i t e c a p o r t u r b a n , 

a n d a flowing g r e y n i g h t s h i r t . O n 

t h e i r f e e t w e r e s a n d a l s s o t h a t t h e y 

flop-flopped a l o n g a s t h e y w a l k e d . 

T h e s e v i l l a g e r s a r e a l s o c o m m o n i n 

t h e c i t i e s b u t g e n e r a l l y t h e r e d f e z 

p r e d o m i n a t e s t h e r e a l t h o t h e n i g h t ­

s h i r t is s t i l l p o p u l a r . I c o u l d see a 

s o r t o f v e s t a t t h e t o p a n d f r o n t o f 

t b e g a r m e n t , a n d t r a c e s o f a n u n d e r ­

s h i r t b u t w o n d e r e d w h a t e l s e w e r e 

u n d e r n e a t h . F i n a l l y t h o a t a r a i l r o a d 

s t a t i o n m y c u r i o s i t y w a s s a t i s f i e d as 

o n e m a n r a i s e d h i s s k i r t t o g e t s o m e 

m o n e y , a n d u n d e r n e a t h I f o u n d h e 

w o r e a b a g g y p a i r o f p o o r l y fitting 

t r o u s e r s , o r r a t h e r b r e e c h e s , w i t h s i d e 

p o c k e t s . W h y t h e n i g h t s h i r t u n l e s s 

h e w a s a s h a m e d o f t h e c u t o f h i s 

b r e e c h e s I d o n ' t k n o w as i t w a s n ' t 

n e c e s s a r y , h u t i t r e a l l y l o o k e d a l m o s t 

i m m o d e s t t o s e e h i m r a i s e i t a n d g o 

f o r a t r o u s e r p o c k e t . 

I n C a i r o I w a s m e t h y t h e C h i e f 

G e o l o g i s t w h o t o o k m e t o t h e C a r l t o n 

H o t e l w h e r e a r o o m a w a i t e d m e , a n d 

a f t e r w a s h i n g u p I w e n t t o t h e o f i i c e 

t o m e e t s o m e o f t h e g a n g . 

B e l i e v e i t o r n o t w i n t e r o f f i c e h o u r s 

h e r e a r e 8 : 3 0 t o 1 : 0 0 , a n d 4 : 0 0 t o 

6 : 0 0 f r o m M o n d a y t h r u F r i d a y , a n d 

f r o m 8 : 3 0 t o 1 : 0 0 o n S a t u r d a y . I n 

s u m m e r I h a v e b e e n t o l d t h e y w o r k 

f r o m 8 : 0 0 t o 2 : 3 0 a n d q u i t f o r t b e 

d a y , b u t t h a t r e m a i n s t o b e s e e n . T h e 

o f f i c e b o j ' S r u n a r o u n d i n j e t - b l a c k 

n i g h t s h i r t s a n d f e z z e s , a n d w e a r a 

S o c o n y - V a c u u m b a d g e o v e r t h e i r 

h e a r t s . 

M r . F a t h g a v e m e t w o t i c k e t s f o r 

a t h e a t r i c a l b e n e f i t f o r t h e B r i t i s h R e d 

C r o s s w h i c h h e w a s u n a b l e t o u s e , 

a l t h o I o n l y n e e d e d o n e i n s p i t e o f m y 

w i d t h . T w o o t h e r m e n f r o m t h e o f ­

fice w e r e a l s o g o i n g s o a l l t h r e e o f 

u s d o n n e d o u r T u x e s , a t e s u p p e r t o ­

g e t h e r , a n d a t 9 : 1 5 w e r e a t t h e 

t h e a t e r , — s u p p e r , b y t h e w a y , i s s e r v e d 

i n E g y p t a t 8 : 0 0 P . M . W e m a n a g e d 

t o s t a y f o r t h e first a c t b u t t h e n w e 

s k i p p e d . A s w e w e n t o u t t h e m a n 

a t t h e d o o r w h o h a d t i c k e t s f o r r e -

a d m i s s i o n a s k e d " A r e y o u c o m i n g 

b a c k ? " I n u n i s o n w e r e p l i e d " W h a t 

d o y o u t h i n k ? " a n d o u t w e w e n t . I t 

w a s h a m p e r f o r m a n c e a n d t h e a c o u s ­

t i c s w e r e t e r r i b l e . 

C a i r o i s s a i d t o b e o n e o f t h e m o s t 

c o s m o p o l i t a n c i t i e s i n t h e w o r l d , a n d 

t h a t i s n ' t m u c h o f a n e x a g g e r a t i o n . 

M o s t o f t h e w o m e n w a n d e r i n g a r o u n d 

t h o a r e f o r e i g n e r s a s E g y p t i a n w o m e n 

g e n e r a l l y s e e m t o o b e y t h e K o r a n a n d 

s t a y h o m e , — o r i f t h e y d o g o o u t a r e 

u s u a l l y e s c o r t e d , a n d m a n y w e a r a 

d i a p h a n o u s v e i l , t h o n o t a l l . M e n a p ­

p a r e n t l y h o l d a l l t h e j o b s , e v e n 

w a i t r e s s e s a n d c h a m b e r m a i d s b e i n g 

m e n w e a r i n g t h e c u s t o m a r y n i g h t ­

s h i r t . T h o s e i n t h e h o t e l d i n i n g r o o m 

h o w e v e r , w e a r a w h i t e g o w n w i t h a 

b r o a d b r i g h t c o l o r e d g i r d l e as a c i n c h . 

B y t h e w a y , y o u c a n l a u g h a s m u c h 

as y o u l i k e t o b u t m y figure h e r e s e e m s 

t o h e t h e s t j d e — s k i n n y b i r d s d o n ' t 

c o u n t m u c h , a l t h o t h e r e a r e m a n y 

a m o n g t h e p o r t e r s a n d w o r k i n g c l a s s . 

T h e r e a r e t r a f l S c c o p s a t m a n y c o r ­

n e r s b u t e v e r y w h e r e e l s e y o u c a n g o 

w h e r e a n d h o w y o u p l e a s e . P e d e s t r i ­

a n s w a l k i n t h e s t r e e t s a n d a u t o s h a v e 

a t o u g h t i m e o f i t u n l e s s t h e y b l o w 

t h e i r h o r n h a r d a n d g o f a s t — t h e n 

e v e r y b o d y j u m p s . T h e r e a r e l o t s o f 

c a r s b u t a m n o t s u r e b u t w h a t A m e r ­

i c a n c a r s p r e d o m i n a t e . 

A r a b i c i s u n d o u b t e d l y t h e p r e v a i l ­

i n g t o n g u e w h i l e s t r a n g e as i t m a y 

s e e m F r e n c h s e e m s t o b e s e c o n d , a n d 

E n g l i s h t b i r d . O n e a l s o h e a r s a l o t 

o f I t a l i a n a n d G r e e k b u t a t t h e p r e s ­

e n t t i m e t h e G e r m a n t a l k e r s a r e k e e p ­

i n g r e m a r k a b l y q u i e t . 

O f c o u r s e t h e r e a r e a l o t o f u n i ­

f o r m s o n t h e s t r e e t s , m o s t l y E g y p t i a n , 

b u t w i t h a g o o d s p r i n k l i n g o f T o m ­

m i e s , K i l t i e s , S i k h s , e t c . E n g l i s h n a t ­

u r a l l y p r e d o m i n a t e s a s f a r as E n g l i s h 

g o e s , a n d I f e a r m y p e r f e c t l y g o o d 

A m e r i c a n t o n g u e is a p t t o b e c o m e 

c o n t a m i n a t e d . 

A r a b i c s o u n d s a l r i g h t t o t h e e a r b u t 

J ' O U o u g h t t o see i t w r i t t e n . T h e r e 

a r e t w e n t y - e i g h t c h a r a c t e r s a n d e a c h 

h a s a t l e a s t f o u r d i i f e r e n t s h a p e s o r 

f o r m s , d e p e n d i n g o n w h e t h e r i t s t a n d s 

a l o n e , a t t h e b e g i n n i n g , m i d d l e o r e n d 

o f a w o r d . C o m p l i c a t e d i s n o n a m e 

f o r i t . 

T h i s e n d s t h e s t o r y o f t h e P i l g r i m ­

a g e ; w h a t h a p p e n s l a t e r w i l l b e t o l d 

i n a n o t h e r i n s t a l l m e n t i f a n d w h e n I 

h e a r f r o m t h i s o n e . 
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RECOVERY OF NICKEL, COPPER AND 
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Electrolytic Production of 
Nickel and Copper 
REVIEW OF NICKEL-COPPER 
ELECTROMETALLURGICAL 
INDUSTRY 

T h e r e a r e t w o i n d u s t r i a l p r o c e s s e s 

b y w h i c h e l e c t r o l y t i c c o p p e r a n d 

n i c k e l a r e r e c o v e r e d f r o m c o p p e r -

n i c k e l s u l f i d e o r e s , n a m e l y , t h e S t a n ­

l e y a n d t h e H y b i n e t t e p r o c e s s e s . B r i e f ­

l y , t h e S t a n l e y ^ ^ p r o c e s s c o n s i s t s o f 

s u f i d i z i n g c o m p l e t e l y t h e c o n v e r t e r 

m e t a l t o N i 3 S 2 a n d C U 2 S , f u s i n g w i t h 

s o d i u m s u l f i d e , a n d a l l o w i n g t h e m e l t 

t o s o l i d i f y i n p o t s . O n c o o l i n g , t h e 

m e l t s e p a r a t e s i n t o t w o l a y e r s , t h e 

t o p r i c h i n c o p p e r a n d t h e b o t t o m r i c h 

i n n i c k e l . T h e t o p s a r e b l o w n t o 

b l i s t e r i n a s e r i e s o f c o n v e r t e r s , a n d 

t h e c o p p e r i s c a s t i n t o a n o d e s , w h i c h 

a r e r e f i n e d e l e c t r o l y t i c a l l y . A p o r t i o n 

o f t h e p r e c i o u s - m e t a l s l i m e s i s r e c o v ­

e r e d h e r e . ^ ^ T h e b o t t o m s a r e r e - t r e a t ­

e d w i t h s o d i u m s u l f i d e i n t h e a b o v e -

d e s c r i b e d m a n n e r . I n t h e s e c o n d t r e a t ­

m e n t t b e t o p s a r e n o t r i c h e n o u g h i n 

c o p p e r t o b e c o n v e r t e d d i r e c t l y , s o 

t h e y a r e r e t u r n e d t o t h e first-treatment 

p o t s a n d c o m b i n e d w i t h t h e r a w c o n ­

v e r t e r m e t a l . T h e b o t t o m s , h o w e v e r , 

a r e c o m p a r a t i v e l y p u r e n i c k e l s u l f i d e 

c o n t a m i n a t e d w i t h o n l y a s m a l l p e r ­

c e n t a g e o f c o p p e r s u l f i d e a n d s o m e 

s o d i u m s u l f i d e . T h e s m a l l a m o u n t s 

o f c o p p e r a n d t h e s o d i u m s u l f i d e a r e 

r e m o v e d b y l e a c h i n g w i t h h o t w a t e r , 

c h l o r i n a t i n g w i t h s a l t , r e l e a c h i n g w i t h 

h o t w a t e r , a n d finally c a l c i n i n g w i t h 

s o d a a s h a n d r e l e a c h i n g t o o b t a i n b l a c k 

n i c k e l o x i d e c o n t a m i n a t e d b y o n l y 0 . 1 

p e r c e n t c o p p e r . T h e o x i d e i s s m e l t e d 

w i t h c a r b o n a c e o u s f u e l a n d c o a l a s 

r e d u c i n g a g e n t i n a n o p e n - h e a r t h f u r ­

n a c e , a n d t h e n i c k e l o x i d e is r e d u c e d 

t o m e t a l l i c n i c k e l . T h e m e t a l l i c n i c k e l 

" Peek, R, L . , Refining Nickel-copper Matte at 
Port Colboriie: E n g . and M i n . World, Nol'ernber 
1930, p. 632. 

2= Aldrich, C . H . . and Bryan, J . K . , The British 
Empire's Largest Oipper Refinery; Erig, and M i n . 
World, November 1930, p. 639. 

is c a s t i n t o a n o d e s a n d r e f i n e d e l e c t r o ­

l y t i c a l l y i n a n e u t r a l b o r i c a c i d - n i c k e l 

s u l f a t e e l e c t r o l y t e . A p o r t i o n o f t h e 

p r e c i o u s - m e t a l s l i m e s i s r e c o v e r e d h e r e . 

I n t h e H y b i n e t t e ^ ' * p r o c e s s t h e c o n ­

v e r t e r w h i t e m e t a l is first u s e d t o r e ­

m o v e t r a c e s o f c o p p e r f r o m t h e n i c k e l 

e l e c t r o l y t e b y r e p l a c e m e n t a n d p r e c i p i ­

t a t i o n o f c e m e n t c o p p e r , a f t e r w h i c h 

i t i s r o a s t e d t o a v e r y l o w s u l f u r c o n ­

t e n t . T h e r o a s t e d w h i t e m e t a l i s t h e n 

l e a c h e d w i t h s u l f u r i c a c i d t o p r o v i d e 

e l e c t r o l y t e f o r t h e i n s o l u b l e - a n o d e , 

c o p p e r - e l e c t r o w i n n i n g c e i l s . T h i s e l e c ­

t r o l y t e i s e i e c t r o l y z e d w i t h l e a d 

a n o d e s ; e l e c t r o l y t i c c o p p e r , s u l f u r i c 

a c i d , a n d n i c k e l s u l f a t e b e i n g t h e p r o d ­

u c t s o f t h e e l e c t r o i j ' s i s . T h e s o l u t i o n 

is e v a p o r a t e d , t h e n i c k e l s u l f a t e c r y s t a l ­

l i z e d o u t , a n d t h e s u l f u r i c a c i d r e ­

t u r n e d t o t h e c o p p e r l e a c h t a n k s . T h e 

l e a c h r e s i d u e , w h i c h i s m u c h l o w e r 

i n c o p p e r t h a n t h e o r i g i n a l c o n v e r t e r 

m a t t e , i s s m e l t e d w i t h c o k e a n d s u i t ­

a b l e fluxes a n d s o l u b l e h i g h n i c k e l -

l o w c o p p e r a n o d e s c a s t f r o m t h e r e ­

s u l t a n t m e t a l . T h e s e a n o d e s a r e r e ­

fined e l e c t r o l y t i c a l l y i n a c o m p a r t m e n t 

c e l l ; t h e n e u t r a l s u l f a t e - b o r i c a c i d 

e l e c t r o l y t e i s k e p t f r e e o f c o p p e r d i s ­

s o l v e d f r o m t h e a n o d e s b y c o n t a c t w i t h 

r a w c o n v e r t e r w h i t e m e t a l o r a n o d e 

s c r a p i n c e m e n t a t i o n t a n k s . E l e c t r o ­

l y t i c n i c k e l a n d p r e c i o u s - m e t a l s l i m e s 

a r e t h e e n d p r o d u c t s o f t h i s e l e c t r o ­

l y s i s . 

R . G . K n i c k e r b o c k e r - ^ h a s r e p o r t e d 

t h e u s e o f c o k e , b l a s t - f u r n a c e , m a t t e 

a n o d e s f o r c o p p e r e l e c t r o l y s i s a t t h e 

p l a n t o f t h e M i s s o u r i C o b a l t C o . i n 

F r e d e r i c k t o w n , M o . T h e s e a n o d e s 

w e r e f a r m o r e c o m p l e x t h a n t h o s e u s e d 

i n t h e p r e s e n t w o r k b u t w e r e u s e d i n 

a m a n n e r s i m i l a r t o t h a t r e p o r t e d i n 

t b i s p a p e r . H o w e v e r , t h e M i s s o u r i 

C o b a l t C o . d i d n o t r e c o v e r t h e n i c k e l 

i n t h e s p e n t c o p p e r e l e c t r o l y t e b y e l e c ­

t r o l y s i s b e c a u s e o f t h e h i g h c o b a l t c o n ­

t e n t , b u t s e p a r a t e d i t f r o m t h e c o b a l t 

a n d i r o n b y a c o m p l e x s e r i e s o f p r e ­

c i p i t a t i o n s a n d p u r i f i c a t i o n s . N i c k e l 

^' Goivlarid, W . , and Bannister, C . O., The 
Metalkirfe'y of Nonferrous Metals: Griffin & Co. , 
1930. p. 551. 

Lathe. F . E . : Jour. Soe. Chem. Ind., val, 44, 
pp. 433-443 T , 

Knickerbocker, R . G . , Electrolytic Separation ol 
Copper from a Copper-cobaIt-nickel Matte : M i n . 

and Sci. Press, July 10, 1920, pp. 45-50. 

o x i d e w a s p r e c i p i t a t e d a n d e i t h e r r e ­

d u c e d i n a n o i l - f i r e d r e v e r b a t o r y f u r ­

n a c e o r s o l d a s a n o x i d e . C o b a l t o x i d e 

w a s m a r k e t e d as s u c h . 

PRESENT WORK ON ELEC­
TROLYSIS OF WHITE-METAL 
ANODES FROM BUNKERVILLE 
ORES 

T h e w h i t e - m e t a l o r c o n v e r t e d 

n i c k e l - c o p p e r m a t t e d e s c r i b e d i n t h e 

p r e c e d i n g s e c t i o n o f t h i s p a p e r w a s 

c a s t i n t o a n o d e m o l d s w i t h o r w i t h ­

o u t c o p p e r l u g s , d e p e n d i n g o n w h e t h e r 

i t w a s t o b e u s e d f o r e l e c t r o l y s i s o r i n 

l e a c h i n g t o m a k e u p t h e e l e c t r o l y t e . 

A p o r t i o n o f t h e c o p p e r - n i c k e l c o n ­

v e r t e r a n o d e m e t a l w a s g r o u n d 

t h r o u g h 2 8 - m e s h , m i x e d w i t h s u i t a b l e 

a g g l o m e r a t e , a n d s i n t e r e d t o o x i d e s o n 

t h e l a b o r a t o r y s i n t e r i n g m a c h i n e , a n d 

r e g r o u n d . T h e s i n t e r w a s t h e n l e a c h e d 

w i t h 1 0 - p e r c e n t s u l f u r i c a c i d t o p r o ­

v i d e e l e c t r o l y t e f o r t h e c o p p e r - e l e c ­

t r o w i n n i n g c e i l s . I n p l a n t p r a c t i c e , 

t h e l e a c h r e s i d u e w o u l d b e c h a r g e d 

i n t o t h e e l e c t r i c c o n v e r t e r . T h e s e 

n i c k e l - c o p p e r s u l f i d e a n o d e s w e r e u s e d 

i n t h e c o p p e r c e l l s . T h e c o p p e r e l e c -

t r o w i n n i n g c e l l s w e r e c o n v e n t i o n a l 

m u l t i p l e - s y s t e m t a n k s a s u s e d b y t h e 

m a j o r i t y o f c o m m e r c i a l c o p p e r r e ­

fineries. C a t h o d e s w e r e t h e r e g u l a r 

c o p p e r s t a r t i n g s h e e t s . T h e e x p e r i ­

m e n t a l c o p p e r - r e f i n i n g c e l l s w e r e 

m a d e o f m a p l e . A l l j o i n t s a t c o r n e r s 

w e r e h a l f - l a p p e d a n d s c r e w e d i n 

p l a c e a s t i g h t l y a s p o s s i b l e . A f t e r a s ­

s e m b l y t h e w o o d e n c e l l s w e r e l i n e d 

w i t h a t h i n c o a t i n g o f s o f t r u b b e r . 

T h e e l e c t r o l y t e w a s f e d b y g l a s s t u b ­

i n g , w h i c h p a s s e d t h r o u g h r u b b e r 

s t o p p e r s c e m e n t e d t o t h e c e l l w a l l s . 

S p e n t e l e c t r o l y t e w a s c o n d u c t e d f r o m 

t h e c e l l b y a s i m i l a r s e t o f p i p e s . T h e 

m a i n b u s b a r s a n d t h e a n o d e c r o s s b a r s 

w e r e t r i a n g u l a r s e c t i o n s o f c o p p e r . 

C a t h o d e c r o s s b a r s w e r e r e c t a n g u l a r 

i n c r o s s s e c t i o n a n d w e r e s o l d e r e d t o 

t h e s t a r t i n g s h e e t s . F i g u r e 5 is a d r a w ­

i n g o f o n e o f t h e c e l l s . 

E l e c t r o l y s i s o f t h e a n o d e s f o r m e d 

c o p p e r s u l f a t e , n i c k e l s u l f a t e , e l e ­

m e n t a l s u l f u r , a n d s u l f u r i c a c i d d u r ­

i n g t h e c o u r s e o f e l e c t r o l y s i s . I n a s ­

m u c h a s t h e r a t e o f c o p p e r d i s s o l u t i o n 

f r o m t h e a n o d e w a s c o n s i d e r a b l y 

s l o w e r t h a n t h e r a t e o f c o p p e r d e p o s i -
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T Figure 2—Copper refining cell. 

t i o n a t t h e c a t h o d e , t h e s o l u t i o n w a s 

c o n s t a n t l y b e i n g d e p l e t e d o f c o p p e r 

a n d a t t h e s a m e t i m e w a s b e i n g b u i l t 

u p i n n i c k e l s u l f a t e a n d s u l f u r i c a c i d . 

W h e n t h e s o l u t i o n h a d r e a c h e d a c o p ­

p e r c o n c e n t r a t i o n s o l o w t h a t t h e 

c a t h o d e d e p o s i t w o u l d n o t a d h e r e , a 

p o r t i o n o f t h e e l e c t r o l y t e w a s r e t u r n e d 

t o t h e c o p p e r l e a c h t a n k s a n d a g a i n 

b u i l t u p i n c o p p e r . B y t h i s m e t h o d 

o f a l t e r n a t e l e a c h i n g a n d e l e c t r o l y s i s , 

t h e n i c k e l c o n c e n t r a t i o n w a s b u i l t u p 

t o a b o u t 3 0 g r a m s p e r l i t e r a n d t h e 

c o p p e r c o n c e n t r a t i o n r e d u c e d t o b e ­

l o w 5 g r a m s p e r l i t e r . T h e l o w c o p ­

p e r s o l u t i o n w a s t h e n e i e c t r o l y z e d 

w i t h l e a d a n o d e s i n a s e p a r a t e s e r i e s 

o f c e l l s t o f r e e t h e s o l u t i o n o f c o p p e r . 

T h e c o p p e r p r o d u c e d i n t h e c e l l s i n 

w h i c h t h e s o l u b l e a n o d e s w e r e u s e d 

f o r m e d firm a d h e r e n t c a t h o d e s , b u t 

t h a t f o r m e d i n t h e c e i l s w i t h l e a d 

a n o d e s d r o p p e d t o t h e b o t t o m a s " s o f t 

c o p p e r . " 

A f t e r t h e l e a d a n o d e e l e c t r o l y s i s , 

t h e s o l u t i o n c o n t a i n e d l e s s t h a n 0 . 0 5 

g r a m c o p p e r p e r l i t e r . T h e s o l u t i o n 

w a s t r e a t e d h o t w i t h a n o d e s c r a p f r o m 

t h e first s e r i e s o f c o p p e r r e f i n i n g c e l l s 

o r w i t h m e t a l l i c n i c k e l p o w d e r , w h i c h 

c e m e n t e d o u t t h e s m a l l a m o u n t o f 

c o p p e r r e m a i n i n g i n s o l u t i o n . T h e f r e e 

s u l f u r i c a c i d w a s n e u t r a l i z e d w i t h 

c a l c i u m c a r b o n a t e , a n d t h e p r e c i p i t a t e 

o f c a l c i u m s u l f a t e w a s filtered o f f a n d 

w a s h e d f r e e o f n i c k e l s u l f a t e . T h e 

w a s h i n g s w e r e c o m b i n e d w i t h t h e 

filtrate; t h e s o l u t i o n w a s h e a t e d a n d 

h e l d a b o u t 9 0 ° C . w h i l e b e i n g a g i t a t e d 

a n d b l o w n w i t h a i r . A t a l l t i m e s d u r ­

i n g t h i s b l o w i n g p r o c e s s t h e s o l u t i o n 

w a s i n c o n t a c t w i t h p r e c i p i t a t e d n i c k e l 

c a r b o n a t e , w h i c h w a s a d d e d t o t h e 

t a n k s . I ) u r i n g t h e c o u r s e o f t h i s 

t r e a t m e n t t h e f e r r o u s i r o n w a s o x i ­

d i z e d t o t h e f e r r i c s t a t e a n d p r e ­

c i p i t a t e d a s o x i d e o r b a s i c s u l f a t e . A 

p o r t i o n o f t h e n i c k e l c a r b o n a t e c h e m ­

i c a l l y e q u i v a l e n t t o t h e i r o n p r e c i p i t a t ­

e d w e n t i n t o s o l u t i o n . T h e i r o n p r e ­

c i p i t a t e w a s filtered o f f , a n d t h e n i c k e l 

w a s p r e c i p i t a t e d f r o m p a r t o f t h e 

filtrate a s b a s i c n i c k e l c a r b o n a t e s b y 

t r e a t m e n t w i t h a s a t u r a t e d s o l u t i o n 

o f s o d i u m c a r b o n a t e . T h e n i c k e l c a r ­

b o n a t e w a s filtered o f f a n d w a s h e d f r e e 

o f s o l u b l e s a l t s w i t h h o t w a t e r . T b e 

w a s h i n g s w e r e c o m b i n e d w i t h t h e 

filtrate, a n d s o d i u m s u l f a t e w a s 

c r j ' s t a l l i z e d t h e r e f r o m . T h e p r e c i p i ­

t a t e d n i c k e l c a r b o n a t e w a s o f t h e c o m ­

p o s i t i o n g i v e n i n t a b l e 1 4 . 

T A B L E 1 + . — A N A L Y S I S OF N I C K E L 

C A R i i O N A T E P R E C I P I T A T E 

Percent 

N i C O s 73 

N i S O j 7.7 

H s O - - - 19.3 

T h a t p o r t i o n o f t h e i r o n - f r e e s o l u ­

t i o n t h a t w a s n o t t r e a t e d w i t h s o d i u m 

c a r b o n a t e w a s m a d e u p i n t o p u r e 

n i c k e l c a t h o l y t e b y t h e a d d i t i o n o f 

b o r i c a c i d a n d s o d i u m fluoride a n d 

a d j u s t m e n t o f t h e n i c k e l c o n c e n t r a t i o n 

t o 3 0 g r a m s p e r l i t e r . N i c k e l w a s r e ­

c o v e r e d f r o m t h i s s o l u t i o n as e l e c t r o ­

l y t i c n i c k e l b y e l e c t r o l y s i s i n a c o m ­

p a r t m e n t c e l l . 

T h e c a t h o d e w a s p l a c e d i n a s l o t t e d 

d i a p h r a g m f r a m e c o v e r e d w i t h l i g h t 

c a n v a s . T h e a n o d e s o f s o f t l e a d w e r e 

s e p a r a t e d f r o m t h e c a t h o d e h y t h e s e 

c a n v a s d i a p h r a g m s . T h e p u r i f i e d 

n i c k e l e l e c t r o l y t e w a s i n t r o d u c e d i n t o 

t h e t o p o f t h e c a t h o d e c o m p a r t m e n t 

t h r o u g h f l o w t u b e s d r i l l e d i n t h e 

f r a m e , p a s s e d d o w n t h e f a c e o f t h e 

c a t h o d e , o u t t h r o u g h a l i k e s y s t e m o f 

flow t u b e s d r i l l e d i n t h e b o t t o m o f 

t h e f r a m e , a n d i n t o t h e a n o d e c o m ­

p a r t m e n t . T h e a n o l y t e flowed p a s t 

t h e f a c e o f t h e a n o d e s a n d o u t i n t o 

t h e a n o l y t e s u m p . T h e a c i d a n o l y t e 

w a s t h e n t r e a t e d t o n e u t r a l i t y w i t h 

t h e p r e c i p i t a t e d n i c k e l c a r b o n a t e , 

filtered, a n d r e t u r n e d t o t h e p u r i f i e d -

n i c k e l c a t h o l y t e t a n k . F i g u r e 3 i s a 

d i a g r a m m a t i c flow s h e e t s h o w i n g t h e 

s e q u e n c e o f t h e p r o c e s s e s . 

DISCUSSION OF RESULTS ON 
ELECTROLYSIS OF NICKEL-
COPPER ANODES 
Copper Electrolysis 

T h r e e d i f f e r e n t a n o d e c o m p o s i t i o n s 

w e r e u s e d i n t h e c o p p e r - r e f i n i n g c e l l s . 

T h e s e c o m p o s i t i o n s w e r e as s h o w n i n 

t a b l e 1 5 . 

T A B L E I S . — C O N V E R T E R A N O D E 

COMPOSITIONS, P E R C E N T 

Anode 
N o . C u N i Fe S C u / N i 

1 - 4 4 . 0 1 28.42 2.95 21.75 1.55 

2 44.40 28.08 .34 25 .82 1.58 

3 - - 4 4 . 4 2 39.46 .30 13.21 1.12 

T h e p r e c i o u s - m e t a l s c o n t e n t o f t h e 

a n o d e s w a s : 

Ounces per ton 
of 2.000 lb. 

A g 3.93 

A u _ _ 1.12 

P t 65 

P d 1.32 

A n o d e c o m p o s i t i o n 2 is m o r e t h a n 

c o m p l e t e l y s a t u r a t e d w i t b s u l f u r a n d 

w o u l d n o t b e m a d e i n n o r m a l c o n ­

v e r t e r p r a c t i c e u n l e s s t h e p y r i t i c s u l f u r 

c o n t e n t o f t h e o r e i n c r e a s e d . T o p r e ­

p a r e t h i s a n o d e , m e t a l o f a n o d e c o m ­

p o s i t i o n N o . 1 w a s c r u s h e d a n d f u s e d 

w i t h n i t e r t o r e m o v e t h e i r o n , t h e s l a g 

b e i n g d i s c a r d e d . T h i s s u l f i d e w a s f u s ­

e d w i t h a l a r g e e x c e s s o f s u l f u r a n d 

c a s t i n t o a n o d e s . T h i s a n o d e m e t a l 

w a s p r e p a r e d f o r s t r i c t l y t h e o r e t i c a l 

r e a s o n s , as i t w a s d e s i r e d t o s t u d y t h e 

e f f e c t o f v a r i a t i o n i n s u l f u r c o n t e n t 

u p o n a n o d e e l e c t r o l y t i c c h a r a c t e r i s t i c s . 

V o l t a g e a c r o s s t h e c o p p e r - r e f i n i n g c e l l 

v a r i e d w i t h a n o d e c o m p o s i t i o n a s 

s h o w n i n t a b l e 1 6 . C o p p e r c o n c e n t r a ­

t i o n o f e l e c t r o l y t e w a s 3 0 g r a m s p e r 

'w Figure 3—Diagrammatic Flow Sheet. 
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T A B L E 16. — R E L A T I O N O F C E L L V O L T A G E S TO T H E S U L F U R C O N T E N T OF T H E ANODES 

E drop 
A node Saturacio ii. Total voltage E drop K drop through 
composition percent tlirough cell at anode at caihode solution 
Conductivity 

Copper —- 0 0 .45 0.13 0 .10 0 .20 

No. 3 51 .4 .45 .15 . 1 0 .20 

N o . 1 9 3 . 4 .50 ,20 . 1 0 .20 

No. 2 - 120 .0 1.65 1.20 .25 .20 

T A B L E 1 7 . — R E L A T I O N OF A N O D E C i ! - N i RATIO TO A N O D E DISSOLUTION CHARACTERISTICS 

Anode Anode 1 eflLciency. percent C U / N ; 
composition Cu/Nl Cu Ni FC Total fram anode 
Conductivity 

Copper -, 0 0 100 — — 100 00 

No. 1 1.55 52.7 13.2 3.4 69.3 4 .01 

No. 3 1.12 4 2 . 9 48 .5 1.5 92 .9 . 888 

S, ; 

110 140 SO JOO 

HOUflS AT e AMP 

COPp 

ACIO CO 

,.-.i-m 
-Qw-t;:.:,-—— 

8 e 

HOURS AT B AUP 

• Figure 5. 

l i t e r , a n d t e m p e r a t u r e o f e l e c t r o l y t e 

w a s 5 5 ° t o 6 0 " C . 

F o r t h e p u r p o s e o f t h i s d i s c u s s i o n , 

t h e p e r c e n t a g e o f s u l f u r s a t u r a t i o n 

w a s c a l c u l a t e d o n t h e a s s u m p t i o n t h a t 

a l l o f t h e s u l f i d e s p r e s e n t w e r e i n s o l i d 

s o l u t i o n a s N i ; i S 2 , C U 2 S , a n d F e S . 

C o m p l e t e s a t u r a t i o n o f t h e a n o d e 

m e t a l w i t h s u l f u r c a u s e d e x c e s s i v e 

a n o d e p o l a r i z a t i o n a n d h i g h p o w e r 

c o s t s p e r p o u n d o f c o p p e r p l a t e d . T h e 

v o l t a g e a c r o s s t h e c e l l w a s s o h i g h 

w h e n a n o d e N o . 2 w a s u s e d t h a t t h e 

c o p p e r p l a t e d d i d n o t f o r m f i r m a d ­

h e r e n t c a t h o d e s , s u c h a s w e r e p r o ­

d u c e d w h e n t h e o t h e r a n o d e c o m ­

p o s i t i o n s w e r e u s e d . R e d u c t i o n o f s u l ­

f u r c o n t e n t g a v e a n a n o d e t h a t a p ­

p r o a c h e d t h e v o l t a g e d r o p o f c o n ­

d u c t i v i t y c o p p e r a n o d e s . 

T h e a n o d e s b e i n g c o m p o s e d o f a 

m i x t u r e o f c o p p e r a n d n i c k e l s u l f i d e s , 

t h e r a t i o b e t w e e n c o p p e r a n d n i c k e l 

i n t h e a n o d e g r e a t l y a f f e c t s t h e a n o d e 

r e a c t i o n s . T h e e f f e c t o f v a r i a t i o n o f 

t h e c o p p e r - n i c k e l r a t i o o n a n o d e d i s ­

s o l u t i o n c h a r a c t e r i s t i c s i s s u m m a r i z e d 

i n t a b l e 1 7 . 

T h e e f f e c t o f a n o d e c o m p o s i t i o n o n 

o v e r - a l l c o p p e r - r e f i n i n g - c e l l c h a r a c t e r ­

i s t i c s i s p r e s e n t e d g r a p h i c a l l y i n 

f i g u r e s 4 a n d 5 . 

T a b l e 1 8 p r e s e n t s t y p i c a l o p e r a t i n g 

d a t a f o r t h e c o p p e r c e l l s . 

A c c o r d i n g t o t h e r e s u l t s t a b u l a t e d 

u n d e r a n o d e c o m p o s i t i o n N o . 3 , 9 4 . 3 

p e r c e n t o f t h e c o p p e r p r o d u c e d w i l l 

b e i n t h e f o r m o f a d h e r e n t c a t h o d e s 

a n d 5 . 7 p e r c e n t i n t h e f o r m o f s o f t 

c o p p e r . I t i s i n t e r e s t i n g t o n o t e t h a t 

a l l o f t h e n i c k e l i n t h e s o f t c o p p e r is 

as n i c k e l s u l f a t e , w h i c h c a n b e w a t e r -

l e a c h e d a n d r e t u r n e d t o t b e e l e c t r o ­

l y t e . 

A t t h e b e g i n n i n g o f t h e e l e c t r o l y s i s 

t a b u l a t e d a b o v e u n d e r a n o d e c o m ­

p o s i t i o n N o . 3 , t h e t e m p e r a t u r e o f t h e 

e l e c t r o l y t e w a s v a r i e d o v e r a w i d e 

r a n g e , a n d s u i t a b l e v o l t a g e m e a s u r e ­

m e n t s w e r e m a d e . S i n c e t h e s e m e a s ­

u r e m e n t s w e r e m a d e a t t h e b e g i n n i n g 

o f t h e e l e c t r o l y s i s , w h e n t h e c o p p e r 

c o n c e n t r a t i o n o f t h e e l e c t r o l y t e w a s 

a t i t s h i g h e s t a n d b e f o r e e n o u g h s l i m e 

h a d c o l l e c t e d o n t h e f a c e o f t h e a n o d e 

t o a f f e c t t h e v o l t a g e , t h e s e m e a s u r e ­

m e n t s d o n o t r e f l e c t t h e a v e r a g e o p e r ­

a t i n g c o n d i t i o n o f t h e e l e c t r o l y s i s b u t 

a r e 0 . 0 5 t o 0 . 1 v o l t l o w e r t h a n t h e 

m e a n v o l t a g e f o r t h e e n t i r e 1 0 - d a y 

r u n . T h e s e m e a s u r e m e n t s a r e g i v e n 

i n t a b l e 1 9 . 

T A B L E 1 9 . — R E L A T I O N OF E L E C T R O L Y T E 

T E M P E R A T U R E TO T O T A L C E L L V O L T A G E 

Temperature ol Voltage 
elcctrolyle, " C . across cells 

24 .5 0.71 
3 6 .68 

4 6 .64 

53 .56 

59 .49 

6 2 .48 

6 4 .47 
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S u i t a b l e s t a r t i n g s h e e t s w e r e p r o ­

d u c e d u s i n g t h e c o p p e r - n i c k e l s u l f i d e 

a n o d e s o v e r a c o m p a r a t i v e l y w i d e 

r a n g e o f o p e r a t i n g c o n d i t i o n s . A c i d 

c o n c e n t r a t i o n a t t h e b e g i n n i n g o f e l e c ­

t r o l y s i s w a s 3 5 t o 4 5 g r a m s s u l f u r i c 

8r 

a c i d p e r l i t e r . C u r r e n t d e n s i t i e s o f 

6 t o 1 0 a m p e r e s p e r s q u a r e f o o t w e r e 

u t i l i z e d . C o p p e r c o n c e n t r a t i o n o f 4 0 

t o 5 0 g r a m s p e r l i t e r a t t h e b e g i n n i n g 

o f t h e e l e c t r o l y s i s p r o d u c e d f i r m e r 

s t a r t i n g s h e e t s t h a n t h o s e p r o d u c e d a t 

3 

--ESSE. 

T H E M I N E S M A G A Z I N E > J U L Y 1 9 4 0 

l o w e r c o p p e r c o n c e n t r a t i o n . S t a r t i n g 

s h e e t s o f 4 8 h o u r s ' d e p o s i t i o n t i m e 

c o u l d b e s t r i p p e d e a s i l y f r o m t h e 

b l a n k s . T h e s t a r t i n g - s h e e t b l a n k s w e r e 

c o n d u c t i v i t y c o p p e r p l a t e s J 4 ' i i c h 

t h i c k , t h e s u r f a c e s b e i n g p o l i s h e d s o 

t h a t n o s c r a t c h e s w e r e v i s i b l e . 

B e f o r e u s e , t h e b l a n k s w e r e p a i n t e d 

w i t h a c o a t o f g r a p h i t e , c o m p o u n d e d 

e s p e c i a l l y f o r t h i s s e r v i c e . T h e p a i n t 

w a s c o m p o s e d o f 1 p o u n d o f f i n e flake 

g r a p h i t e p e r g a l l o n o f 3 . 5 - h o u r - b o d i e d 

l i n s e e d o i l . T h e p a i n t w a s a p p l i e d 

a t a t e m p e r a t u r e o f 5 0 ° C . a n d , a f t e r 

h e i n g p a i n t e d , t h e b l a n k w a s s t o r e d i n 

a w a r m p l a c e f o r a f e w m i n u t e s s o 

t h a t t h e p a i n t w o u l d flow o u t w e l l 

a n d s h o w n o b r u s h m a r k s . T h e s u r ­

f a c e o f t h e p a i n t e d b l a n k w a s t h e n 

d u s t e d w i t h flake g r a p h i t e s o t h a t n o 

o i l w a s a p p a r e n t o n i t . T h e b l a n k s 

w e r e u s e d i m m e d i a t e l y a f t e r b e i n g 

d u s t e d w i t h g r a p h i t e . E l e c t r o l y t e c i r ­

c u l a t i o n a t t h e b e g i n n i n g o f e l e c t r o ­

l y s i s w a s q u i t e s l o w s o a s n o t t o w a s h 

t h e p a i n t f r o m t h e s u r f a c e o f t h e 

b l a n k . A f t e r r u n n i n g f o r a p p r o x i ­

m a t e l y 2 h o u r s , t h e p o i n t w a s c o v e r e d 

w i t h a f i l m o f c o p p e r , a n d a t t h a t 

t i m e t h e c i r c u l a t i o n o f e l e c t r o l y t e w a s 

i n c r e a s e d t o n o r m a l v a l u e . T y p i c a l 

o p e r a t i n g d a t a f o r t h e s t a r t i n g - s h e e t 

c e l l s a r e as s h o w n i n t a b l e 2 0 . 

Nickel Electrolysis 
T b e e l e c t r o w i n n i n g o f n i c k e l f r o m 

n i c k e l s u l f a t e s o l u t i o n s b y m e a n s o f 

i n s o l u b l e a n o d e s d e p e n d s m a i n l y o n 

c h e m i c a l c o n t r o l o f t h e p H o f t h e 

c a t h o l y t e . I f t h e c a t h o l y t e b e c o m e s 

b a s i c e n o u g h , a p r e c i p i t a t e o f n i c k e l 

h y d r o x i d e o r b a s i c n i c k e l s u l f a t e s w i l l 

f o r m i n t h e c a t h o l y t e a t p H 7 t o 8 . 

O n t h e o t h e r h a n d , i f t h e c a t h o l y t e 

b e c o m e s a c i d e n o u g h , h y d r o g e n i s 

e v o l v e d a t t h e c a t h o d e i n p r e f e r e n c e 

t o n i c k e l . T h e e v o l u t i o n o f h y d r o g e n 

b e c o m e s a m a j o r d i f f i c u l t y a t p H 4 o r 

u n d e r . T h o m p s o n ' ^ * ' h a s c o r r e l a t e d t h e 

p H o f n i c k e l e l e c t r o p l a t i n g b a t h s u s ­

i n g s o l u b l e n i c k e l a n o d e s w i t h t h e 

s t r u c t u r e a n d p h y s i c a l c h a r a c t e r i s t i c 

o f t h e d e p o s i t e d n i c k e l a n d h a s f o u n d 

t h a t t h e r e a r e d e f i n i t e r a n g e s i n w h i c h 

s p e c i f i c c o m m o n flaws o c c u r i n n i c k e l 

p l a t e . H e s u m m a r i z e d t h e r e s u l t s o f 

c a r e f u l l y s t a n d a r d i z e d p l a t i n g t e s t s i n 

w h i c h t h e b a t h p H w a s v a r i e d , a s f o l ­

l o w s : 

1. T h e c a t h o d e e f f i c i e n c y m a y b e 

i n c r e a s e d e i t h e r b y r a i s i n g t h e c u r r e n t 

d e n s i t y o r t h e p H , o r b y r a i s i n g b o t h . 

2 . I n t h e r a n g e o f p H 6 , o r a b o v e , 

t h e c u r r e n t d e n s i t y h a s l i t t l e o r n o 

e f f e c t o n c a t h o d e e f f i c i e n c y . 

3 . B e l o w p H 3 a n d u p t o 4 , g a s 

p i t s a n d s t r e a k s , w h i c h a r e u s u a l l y 

a t t r i b u t e d t o h y d r o g e n e v o l u t i o n , a r e 

v e r y p r o n o u n c e d . C r a c k i n g a n d p e e l ­

i n g o f t h e d e p o s i t s a r e g e n e r a l l y e n -

Thompson, M . R., Tlie Acidity of Nickel De­
positing Solution: Trans. Am. Electrochem. Soc, 
vol. 41, p, 333. 

T A B L E 1 8 . — T Y P I C A L O P E R A T I N G D A T A FOR C O P P E R - R E F I N I N G C E L L S 

Anode 
No. 1 No. 3 

Current density - 10 amp./sq.ft. 10 amp./sq.ft. 
Ampere efficiency __ _ _._ 95%+ 95%-)-
Solution assay (gni. / i i ter) : 

C u - - 33 to 19 45 to 4.5 
N i _ 16 to 20 0 to 30 
Fe 5 to 6 0 to 0.5 
I-I2SO4 32 to 58 20 to 25 

Voltage across cell _ _ 0.50 0.51 
C u per kw.-hr., lb _ __ 5.247 5.115 
K w . - h r . per lb. C u 190 .196 
Cathode assay (percent) : 

C u _ _ 99.77 
N i .0008 
Fe - _._ .0014 
A g __ ,00076, or 0.22 o z . / T 

"Soft" copper assay (percent unwashed basis) : 
Water insoluble 92.65 
Wate r soluble 7.35 

Water-insoluble port ion: 
C u ______ _ 99.10 
N i - - - _._ _ .0032 
Fe .0043 
To ta l _._ 99.1075 

Water-soiuble portion: 
C u S 0 4 - 5 H 2 0 42 0 
N i S O , - 6 H 2 0 __ 27\ 
Fes(S04).-91-120 g'g 
USO, 2 5 
H 2 O 8.8 
To ta l 100.0 

T A B L E 2 0 . — E L E C T R O L Y S I S D A T A FOR S T A R T I N G SHEETS 

Current density A m p . per sq. foot, 9 
Electrolyte temperature °C. 57° 
Electrolyte assay: 

C u gm.A 47 
N i gm.A 1.2 
H 2 S O 4 gm.A...... 41.57 

Voltage across cell .27 
Current efficiency, percent 100 

c o u n t e r e d i n t h i s r a n g e . T h e n i c k e l 

d e p o s i t e d i s u s u a l l y r a t h e r b r i g h t . 

4 . b e t w e e n p H 5 . 5 a n d 6 . 5 , g a s 

p i t s a n d s t r e a k s a r e f o u n d o n l y r a r e ­

l y . A b o v e p H 6 . 3 , b l i s t e r i n g , c r a c k ­

i n g , a n d c u r l i n g a r e a g a i n l i k e l y t o 

o c c u r , a l s o " b u r n i n g " o f t h e d e p o s i t 

n e a r s h a r p e d g e s , e s p e c i a l l y w i t h h i g h -

c u r r e n t d e n s i t i e s . T h i s i s c h a r a c t e r ­

i z e d b y d a r k o r b l a c k h a n d s o r p a t c h e s . 

T h e n i c k e l a p p e a r s g r a y e r i n c o l o r , 

v e r g i n g t o w a r d b l u i s h n e a r t h e u p p e r 

l i m i t o f p H . A b o v e p H 6 . 3 , i t s e e m s 

d i f f i c u l t t o g e t d e p o s i t s i n s t i l l s o l u ­

t i o n s . I n a g i t a t e d e l e c t r o t y p i n g s o l u ­

t i o n s g o o d d e p o s i t s m a y b e o b t a i n e d 

u p t o n e a r l y p H 7 . 0 . 

T h e p r e s e n c e o f b o r a t e s i n t h e 

n i c k e l e l e c t r o l y t e i m p r o v e d t h e c h a r ­

a c t e r i s t i c s o f t h e n i c k e l d e p o s i t a n d t o 

s o m e e x t e n t l i m i t e d t h e i o n i z a t i o n o f 

f r e e s u l f u r i c a c i d p r e s e n t o r i g i n a l l y o r 

f o r m e d i n t h e e l e c t r o l y t e . 

S e v e r a l m e t h o d s w e r e t r i e d i n a n 

a t t e m p t t o c o n t r o l t h e p H o f t h e 

c a t h o l y t e d u r i n g t h e c o u r s e o f e l e c ­

t r o l y s i s . S o m e o f t h e s e w e r e ( 1 ) 

r a p i d c i r c u l a t i o n o f e l e c t r o l y t e , t h e 

c a t h o l y t e f e e d t o t h e c e l l h e i n g a t a l l 

t i m e s s a t u r a t e d w i t h a n d c a r r y i n g i n 

s u s p e n s i o n n i c k e l c a r b o n a t e ; ( 2 ) t h e 

i n t r o d u c t i o n o f a l k a l i i o n i n t h e f o r m 

o f s o d i u m s u l f a t e , t o g e t h e r w i t h a 

s o m e w h a t s l o w e r c i r c u l a t i o n ; a n d ( 3 ) 

t h e i n t r o d u c t i o n o f a m m o n i u m i o n as 

a m m o n i u m s u l f a t e . K e e p i n g t h e c a t h o ­

l y t e f e e d s a t u r a t e d w i t h n i c k e l c a r ­

b o n a t e g a v e s a t i s f a c t o r y n i c k e l d e ­

p o s i t s , b u t t h i s s c h e m e w a s n o t d e e m e d 

s a t i s f a c t o r y , as t h e u s e o f s u c h a m e t h ­

o d w o u l d f o r c e t h e p r e c i p i t a t i o n o f 

a l l t h e n i c k e l a s n i c k e l c a r b o n a t e b e ­

f o r e e l e c t r o l j ' s i s . T h e a d d i t i o n o f s o ­

d i u m i o n t o t h e e l e c t r o l y t e w h e n a t 

a l l e f f e c t i v e c a u s e d t o o h i g h a p H t o 

b e m a i n t a i n e d i n t h e c a t h o l y t e c o m ­

p a r t m e n t . A d d i t i o n o f a m m o n i u m i o n , 

w h i l e a t first s h o w i n g i n d i c a t i o n s o f 

d e s i r a b l e e f f e c t s , w a s f o u n d t o b e i n ­

e f f e c t i v e f o r e x t e n d e d e l e c t r o l y s e s 

w i t h i n t h e s o l u b i l i t y r a n g e o f 

N i { N H 4 ) 2 ( S O 4 ) 2 . 6 H 2 0 . 

T h e c h a r a c t e r i s t i c s o f n i c k e l s u l f a t e -

fluohorate b a t h s w i t h s o l u b l e n i c k e l 

a n o d e s h a v e b e e n s t u d i e d b y t h e B u ­

r e a u o f S t a n d a r d s ^ ' ^ a n d r e p o r t e d t o 

h e t h e o n l y n i c k e l b a t h s t h a t w e r e b u f ­

f e r e d e f f e c t i v e l y . E l e c t r o l y t e c o m p o ­

s i t i o n s i n l i n e w i t h t h e s e b a t h s w e r e 

t r i e d ; i t w a s f o u n d t h a t t h e s e s u l f a t e -

fluoborate e l e c t r o l y t e s g a v e d e p o s i t s o f 

s a t i s f a c t o r y p h j ^ s i c a l c h a r a c t e r i s t i c s a n d 

w e r e e f f e c t i v e i n t h e l i m i t a t i o n o f 

h y d r o g e n e v o l u t i o n o v e r a w i d e p H 

r a n g e , a n d t h a t c e l l c o n d i t i o n s w o u l d 

"Blum, Wm.. The Uses of Fluorides in Solu­
tions for Nickel Deposition: Trans. Am. Electro­
chem. Soc. vol. 39, p. 4S; Brass World, vol. 17, p, 
121. 
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s t a y i n e q u i l i b r i u m f o r i n d e f i n i t e p e r i ­

o d s , t h u s m a k i n g p o s s i b l e t b e d e p o s i ­

t i o n o f t b e t h i c k c a t h o d e d e p o s i t s d e ­

s i r e d i n e l e c t r o r e f i n i n g o r e l e c t r o w i n -

n i n g o f m e t a l s . T h e n i c k e l d e p o s i t s 

f o r m e d f r o m n i c k e l s u l f a t e - f l u o b o r a t e 

e l e c t r o l y t e s h a d l e s s t e n d e n c y t o s p l i t , 

p e e l , p i t , a n d t h r e e t h a n d i d t h o s e d e ­

p o s i t s f o r m e d i n o t h e r e l e c t r o l y t e s . 

A s i t i s n e c e s s a r y t o c o n t r o l t h e p H 

o f t h e s o l u t i o n f r o m w h i c h t h e n i c k e l 

w a s d e p o s i t e d , a c o m p a r t m e n t c e l l w a s 

u s e d f o r a l l e x p e r i m e n t a l w o r k . T h e 

c o n s t r u c t i o n o f t h e c a t h o d e f r a m e 

u t i l i z e d i n t h e s e e x p e r i m e n t s h a s b e e n 

d e s c r i b e d b y S . M . S h e l t o n a n d c o ­

w o r k e r s . ^ ^ 

T h e p u r i f i e d e l e c t r o l y t e w a s i n t r o ­

d u c e d i n t o t h e t o p o f t b e c a t h o d e 

c o m p a r t m e n t , f l o w e d d o w n t b e f a c e o f 

t h e c a t h o d e , a n d o u t o f t h e c a t h o d e 

c o m p a r t m e n t i n t o t h e a n o l y t e c o m p a r t ­

m e n t . T h e c a t h o d e f r a m e w a s c o n ­

s t r u c t e d o f a s i n g l e p i e c e o f p h e n o l -

f o r m a l d e h y d e p l a s t i c h o a r d , s u c h a s i s 

u s e d f o r s w i t c h b o a r d s e r v i c e . T h e 

n i c k e l - w i n n i n g c e l l , l i k e t h e c o p p e r -

w i n n i n g c e l l , w a s m a d e u p o f h a r d ­

w o o d l i n e d w i t h a t h i n c o a t i n g o f s o f t 

r u b b e r . T h e o u t l e t b o o t a n d a n o d e s 

w e r e m a d e o f s o f t l e a d . 

I n a s m u c h a s t h e s p e e d o f c i r c u l a t i o n 

o f t h e e l e c t r o l y t e w a s f o u n d t o b e a 

v e r y i m p o r t a n t v a r i a b l e i n r e l a t i o n t o 

t h e c a t h o d e c u r r e n t d e n s i t y a n d t o t h e 

n i c k e l c o n c e n t r a t i o n o f t h e c a t h o l y t e 

f e e d , a m e t h o d e x p r e s s i n g r a t e o f flow, 

t a k i n g i n t o a c c o u n t t h e s e o t h e r v a r i ­

a b l e s , w a s e v o l v e d . B y d e f i n i t i o n , t h e 

" f l o w n u m b e r " i s e q u a l t o t h e r a t i o 

b e t w e e n t h e n i c k e l i n s o l u t i o n a c t u a l ­

l y i n t r o d u c e d i n t o t h e c e l l i n t h e 

c a t h o l y t e f e e d i n a u n i t t i m e a n d t h e 

a m o u n t o f n i c k e l t h a t c o u l d t h e o r e t i c ­

a l l y b e p l a t e d f r o m t h e s o l u t i o n b y 

t h e c u r r e n t t h r o u g h t h e c e l l i n t h e 

s a m e u n i t t i m e . T h i s m a y b e e x p r e s s e d 

m a t h e m a t i c a l l y b y t h e e q u a t i o n : 

C a t h o d e a m p e r e e f f i c i e n c y f o r t h e s e 

t e s t s w a s 1 0 0 p e r c e n t , a s a t flow r a t e s 

a s h i g h a s flow N o . 6 t h e c a t h o l y t e 

p H w a s m a i n t a i n e d a t s u c h a p o i n t 

a s t o p r e v e n t t h e e v o l u t i o n o f h y d r o ­

g e n . T h e d e p o s i t s f o r m e d a t h i g h e r 

c u r r e n t d e n s i t i e s w e r e f i n e r - g r a i n e d 

t h a n t h o s e f o r m e d a t l o w c a t h o d e c u r ­

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

I n a s m u c h a s i t w a s d e s i r e d t o p r e -

F iow number- G r a m s of nickel introduced per hour 

Amperage through cell X electrochemical equivalent of nickel 

U s i n g n i c k e l s u l f a t e - n i c k e l fluo-

b o r a t e e l e c t r o l y t e o f t h e f o l l o w i n g 

c o m p o s i t i o n : 

Grams/liter 

Ni - 30 
N a F +.2 
H a B O . - - 20 

p H catholyte feed 5.8 

a t a t e m p e r a t u r e o f 30'^ C , a s t u d y 

w a s m a d e o f t h e e f f e c t o f v a r i a t i o n s 

i n c u r r e n t d e n s i t y . R e p r e s e n t a t i v e 

d a t a a r e r e p o r t e d i n t a b l e 2 1 . 

T A B L E 2 1 . — E F F E C T OF C U R R E N T D E N S I T Y 

O N C E L L V O L T A G E A N D E N E R G Y 

R E Q U I R E M E N T S 

Kw.-hr./ 
Current Flow Volts across pound 
density number cell nickel 

20.6 6 4.40 1.83 
18.5 6 4.20 1.74 
9.25 _. 5 3.2 1.34 

8̂ Shelton, S. M . . Royer, M . B., and Towne, A. 
v.. Electrolytic Manganese: Bureau of Mines 
Rept. ol Investieations 3406, 1938, 28 pp. 

c i p i t a t e t h e s m a l l e s t p o s s i b l e p r o p o r ­

t i o n o f t h e n i c k e l a s c a r b o n a t e , a n 

e x t e n d e d s t u d y w a s m a d e o f t h e e f f e c t 

o f v a r i a t i o n o f t h e flow n u m b e r o n 

t h e v a r i o u s c h a r a c t e r i s t i c s o f t h e n i c k e l 

e l e c t r o w i n n i n g c e l l s . T h e c a t h o l y t e 

f e e d f o r t h e s e e x p e r i m e n t s w a s t h e 

n i c k e l s u l f a t e fluoborate e l e c t r o l y t e , 

w h i c h h a d g i v e n t h e b e s t r e s u l t s o f 

a n y e l e c t r o l y t e u s e d i n t h e c o u r s e o f 

t h e e x p e r i m e n t a l w o r k . T h e e l e c t r o ­

l y t e c o m p o s i t i o n w a s : 

Grams/liter 

N i 30 
N a F 4.2 
HaBO,, - 20 

p H -- 5.85 
Eiectroiyte temperature - 35°C. 

C a r e f u l l y s t a n d a r d i z e d , floating s i ­

p h o n s w e r e u s e d t o f e e d t h e p u r e 

• Figure 6. 

n i c k e l c a t h o l y t e i n t o t h e c a t h o d e c o m ­

p a r t m e n t a t a c o n s t a n t r a t e . A s c o n ­

s i d e r a b l e t i m e w a s n e e d e d f o r t h e c e l l 

t o r e a c h e q u i l i b r i u m o p e r a t i n g c o n ­

d i t i o n s , a l l t e s t s w e r e c o n d u c t e d s o 

t h a t p l a t i n g c o n d i t i o n s w e r e m a i n t a i n ­

e d f o r a t l e a s t 6 h o u r s . I n s o m e i n ­

s t a n c e s p l a t i n g c o n d i t i o n s w e r e m a i n ­

t a i n e d f o r 2 4 h o u r s o r l o n g e r , s o t h a t 

a n y d i s c r e p a n c i e s b e t w e e n l o n g - a n d 

s h o r t - t i m e c e l l o p e r a t i o n w o u l d b e d i s ­

c l o s e d . T h e r e s u l t s o f t h e s e s t u d i e s 

a r e s u m m a r i z e d a n d p r e s e n t e d g r a p h ­

i c a l l y i n t h e c u r v e s o f f i g u r e 6 . I t 

c a n b e s e e n r e a d i l y t h a t a t f a i r l y h i g h 

v a l u e s o f flow n u m b e r , a c a t h o l y t e 

p H o f 6 . 3 i s m a i n t a i n e d ; i n c o n s e ­

q u e n c e , t h e a m p e r e e f f i c i e n c y w a s 1 0 0 

p e r c e n t , w i t h a c o r r e s p o n d i n g m i n i ­

m u m v a l u e f o r t h e e n e r g y r e q u i r e ­

m e n t s p e r p o u n d o f n i c k e l o f 1 . 7 4 k w . -

h r . p e r p o u n d o f n i c k e l p l a t e d . 

A s t h e flow t h r o u g h t h e c e l l w a s r e ­

d u c e d , t h e p H o f t h e c a t h o l y t e s o l u ­

t i o n w a s l o w e r e d . T h e r e s u l t s o f t h i s 

w e r e r e d u c e d a m p e r e e f f i c i e n c y d u e t o 

h y d r o g e n e v o l u t i o n , r e d u c t i o n o f 

v o l t a g e a c r o s s t h e c e l l o w i n g t o l o w ­

e r e d r e s i s t a n c e o f t h e c a t h o l y t e , a n d 

h i g h e r e n e r g y r e q u i r e m e n t s p e r p o u n d 

o f n i c k e l d e p o s i t e d . H o w e v e r , i n s p i t e 

o f t h e s e e m i n g t e c h n i c a l d i s a d v a n t a g e s 

o f o p e r a t i n g a t a l o w flow n u m b e r , 
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T A B L E 2 2 . — T Y P I C A L O P E R A T I N G D A T A O N N I C K E L C E L L S 

Current density - - -Amps. /sq. ft IS.5 

Voltage across cell - - - - - Volts 4.2 

Ampere efficiency .._ percent _ 100 

Nickel deposited _ _ _. .Kw.-hr. per Ib 1.74 

Nickel deposited - - - - - l b . per kw.-hr .573 

F low number _._ 6 

Catholyte feed assay: 

N i — - - - grams/ l i ter _ 30 

N a F - - - grams/ l i ter .._ _. 4.2 

HaBOs - - grams/ l i ter 20 

Temperature of electrolyte - " C 27 to 35 

p H characteristics: 

Catholyte feed - 5.2 to 6.9 

Catholyte — _ 5.5 to 6.1 

Anolyte - - 1.4 to 1.6 

A N A L Y S I S OF E L E C T R O L Y T I C N I C K E L , P E R C E N T 

From Btinkervilie ore 

N i - — - - - - - 98.69 / 
Co - - - .59 i^^-^^ 
Zn - — . .27 
M i l - - - - - .18 
C u - 038 
Si — - - 03 
Fe — — 015 
A l - — - - Spectrographic trace 

T i _ Spectrographic trace 

From purified NiSO* 
Folution 

99.66 
.05 

99.71 

Spectrographic trace 

.002 

.0016 

t h e r e a r e e c o n o m i c a d v a n t a g e s i n s o 

d o i n g . A t h i g h f l o w n u m b e r s o n l y a 

s m a l l p e r c e n t a g e o f t h e n i c k e l i i i -

t r o d u c e d i n t o t h e c e l l i n t h e c a t h o l y t e 

f e e d is d e p o s i t e d o n t h e c a t h o d e , b u t 

a t l o w flow n u m b e r s v i r t u a l l y a l l o f 

t h e n i c k e l i n t r o d u c e d i s p l a t e d . W h e n 

o p e r a t e d a t a l o w fiow n u m b e r o f a p ­

p r o x i m a t e l y 0 . 7 5 . t h e a n o l y t e d i s ­

c h a r g e f r o m t h e n i c k e l e l e c t r o w i n n i n g 

c e l l w o u l d c o n t a i n 5 g r a m s n i c k e l p e r 

l i t e r o u t , o f t h e 3 0 g r a m s p e r l i t e r c o n ­

t a i n e d i n t h e p u r e n i c k e l c a t h o l y t e f e d 

t o t h e c e l l ; t h e 2 5 g r a m s p e r l i t e r e x ­

t r a c t e d e l e c t r o l y t i c a l l y f r o m t h e c a t h o ­

l y t e a n d d e p o s i t e d o n t h e c a t h o d e 

w o u l d h a v e b e e n r e p l a c e d w i t h a 

c h e m i c a l e q u i v a l e n t o f s u l f u r i c a c i d , 

m a k i n g t h e a c i d c o n c e n t r a t i o n o f t h e 

c e l l d i s c h a r g e 4 . 2 p e r c e n t s u l f u r i c a c i d . 

T h i s d i l u t e s u l f u r i c a c i d s o l u t i o n t h e n 

c o u l d b e r e t u r n e d t o t h e c o p p e r l e a c h 

t a n k s a f t e r h a v i n g b e e n m a d e u p t o 

t h e 1 0 0 g r a m s p e r l i t e r s u l f u r i c a c i d 

r e q u i r e d i n t h e l e a c h i n g o p e r a t i o n . 

T h e g r a i n s i z e o f t h e n i c k e l p r o d u c e d 

i n t h e m o r e a c i d s o l u t i o n s i s f i n e r t h a n 

t h a t o f t h e n i c k e l d e p o s i t e d f r o m t h e 

m o r e n e a r l y n e u t r a l s o l u t i o n s . 

I n a s m u c h as t h e p u r p o s e o f t h i s p a r t 

o f t h e w o r k w a s t o d e v e l o p a n i n ­

s o l u b l e - a n o d e , e l e c t r o w i n n i n g - n i c k e l 

p r o c e s s , i t w a s n e c e s s a r y t h a t t h e d e p o ­

s i t i o n c o n d i t i o n s b e s u c h t h a t t h e c e l l 

w o u l d s t a y i n e q u i l i b r i u m f o r e x t e n d e d 

p e r i o d s . T h i s w a s n e c e s s a r y a s i n d u s ­

t r y d e m a n d s e l e c t r o l y t i c n i c k e l c a t h o d e 

o f c e r t a i n d e f i n i t e m i n i m u m t h i c k ­

n e s s . I t is a l s o q u i t e e x p e n s i v e t o r e ­

m o v e a n d s t r i p t h e c a t h o d e s m o r e o f t e n 

t h a n i s a b s o l u t e l y n e c e s s a r y . C o n s e ­

q u e n t l y , p l a t i n g c o n d i t i o n s w e r e m a i n ­

t a i n e d f o r 1 2 0 h o u r s . A t t h e e n d o f a 

1 2 0 - h o u r d e p o s i t i o n p e r i o d , t w o p l a t e s 

o f n i c k e l w e r e s t r i p p e d f r o m t h e 

c a t h o d e , o n e f r o m e a c h s i d e . T b e 

p l a t e s w e r e m o r e t h a n % i n c h t h i c k , 

w h i c h i s a c c e p t a b l e t o i n d u s t r y . T h e r e 

w a s n o t e c h n i c a l r e a s o n w h y t h e t i m e 

o f d e p o s i t i o n c o u l d n o t h a v e b e e n e x ­

t e n d e d . 

T a b l e 2 2 g i v e s t y p i c a l o p e r a t i n g 

d a t a o n e l e c t r o l y t i c n i c k e l c e l l s . 

T a b l e 2 3 c o m p a r e s i n d u s t r i a l c o p ­

p e r a n d n i c k e l e l e c t r o l y s i s o p e r a t i n g 

d a t a w i t h t h e B o u l d e r C i t y l a b o r a t o r y 

d a t a . 

T h e c o m p a r i s o n d o e s n o t t a k e i n t o 

a c c o u n t t h e f a c t t h a t t h e e l e c t r o l y t i c 

w o r k a t t h e F e d e r a l B u r e a u o f M i n e s 

l a b o r a t o r i e s w a s d o n e o n s u c h a s m a l l 

s c a l e t h a t t h e n o r m a l t a n k - h o u s e c u r ­

r e n t l o s s e s d u e t o p o o r c o n t a c t s , s o l u ­

t i o n l e a k a g e , e t c . , d i d n o t o c c u r . T h e 

e f f i c i e n c y f i g u r e s t a b u l a t e d a t 9 5 - j -

p e r c e n t w o u l d u n d o u b t e d l y b e l o w e r 

i n t h e c o u r s e o f n o r m a l t a n k - h o u s e 

p r a c t i c e . I n s t u d y i n g t h i s c o m p a r i s o n , 

t h e l o w t h e r m a l - e n e r g y r e q u i r e m e n t s 

i n t h e p r e p a r a t i o n o f t h e c o n v e r t e r 

a n o d e m u s t b e t a k e n i n t o c o n s i d e r a ­

t i o n , a s w e l l a s t h e e n e r g y r e q u i r e ­

m e n t f o r e l e c t r o l y s i s . T h e t h e r m a l -

e n e r g y r e q u i r e m e n t f o r p r e p a r a t i o n o f 

a 9 5 - | - p e r c e n t n i c k e l m e t a l a n o d e 

f r o m a n i c k e l - c o p p e r w h i t e m e t a l i s 

f a r g r e a t e r t h a n t h e e l e c t r o l y t i c -

e n e r g y r e q u i r e m e n t f o r e l e c t r o l y s i s o f 

t h i s n i c k e l a n o d e . 

Conclusions 
1. A p r o c e s s h a s b e e n d e v e l o p e d 

f o r t h e p r o d u c t i o n o f e l e c t r o l y t i c 

n i c k e l a n d c o p p e r f r o m c o p p e r - n i c k e l 

c o n v e r t e r w h i t e m e t a l . W h i l e t h e 

e n e r g y r e q u i r e d f o r t h e t w o e l e c t r o ­

l y s e s is s o m e w h a t h i g h e r t h a n t h e n o r ­

m a l e n e r g y r e q u i r e m e n t s f o r t h e p r e s ­

e n t c o m m e r c i a l p r o c e s s e s , t h i s is m o r e 

t h a n o f f s e t hj^ a s a v i n g i n t h e r m a l 

e n e r g y . 

2 . C o p p e r o f s a t i s f a c t o r y c h e m i c a l 

c o m p o s i t i o n a n d p h y s i c a l c h a r a c t e r -

s i t i c s h a s b e e n d e p o s i t e d e l e c t r o l y t i c a l ­

l y f r o m a s o l u t i o n c o n t a i n i n g as l i t t l e 

a s 5 g r a m s o f c o p p e r p e r l i t e r a n d as 

m u c h a s 3 0 g r a m s o f n i c k e l p e r l i t e r , 

3 . N i c k e l o f s a t i s f a c t o r y p h j ' s i c a l 

a n d c h e m i c a l c h a r a c t e r i s t i c s h a s b e e n 

d e p o s i t e d f r o m n i c k e l s u l f a t e e l e c t r o ­

l y t e s b y m e a n s o f i n s o l u b l e a n o d e s . 

T h e t i m e o f d e p o s i t i o n h a s b e e n m a i n ­

t a i n e d l o n g e n o u g h t o a l l o w d e p o s i t s 

o f a t h i c k n e s s c o m p a r a b l e w i t h t h e 

u s u a l c o m m e r c i a l c a t h o d e s . 

4 . T h e p r e c i o u s m e t a l s v a l u e s f r o m 

t h e o r e a r e e n t i r e l y r e c o v e r e d i n t h e 

c o p p e r c e l l . 

5 . I n d i c a t i o n s a r e a t p r e s e n t t h a t 

t h e p r e c i p i t a t i o n o f n i c k e l c a r b o n a t e 

b e f o r e t h e n i c k e l e l e c t r o l y s i s m a y b e 

e l i m i n a t e d . F u r t h e r w o r k i n t h i s d i ­

r e c t i o n i s a n t i c i p a t e d . 

T A B L E 23.-

Process 

Copper-matte anode e lectrolys is—U.S.B.M. 

Nickel—Stanley refining process" 

Nickel—Hybinette refining process^ 

N i c k e l — E l e c t r o w i n n i n g — U . S . B . M -

N i c k e l — E l e c t r o w i n n i n g — U . S . B . M 

Current 
density 

Ampere 
efficiency, 

percent 
Voltage 

across cell 
ICw.-hr. 

per \h, metal 
Floiv 

nu mber 

10 to 20 95 0.23 to 0.45 0.16 

10 to 12 65 — 90 1.8 to 2.5 1.0 to 1.5 

10 100 .5 .19 

11 to 12 93 to 94 2.4 to 2.5 1.1 

10 85 3 to 4 1.7 

18.5 100 4.2 1.74 4 

18.5 77.5 3.8 2.3 0.75 

1 Brookman, C. S., Electrochemistry: D. Van Nostrand & Co ,1931. p. 119. , ,, 
'Perry. S. H . , Chemical Engineer's Hand Book: McGraw Hiil, 1934; sec. 2S, by C. L . Manteil, p. 235S. 
= Perry, S. H . , Work cited in footnote 29, p. 2354. , , 
»Gowland, W. A„ and Bannister, C. O., The Metallurgy of Nonferrous Metals: p. 551. 

T H E M I K E S M A G A Z I N E > J U L Y 1 9 4 0 
357 



EDUCATIONAL TRAINING FOR TEACHERS 
IN ENGINEERING COLLEGES 
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E N z a b e f h , N . J . 

I n o r d e r t o p r o v i d e i n s t r u c t o r s w h o 

a r e i n t e n s e l y i n t e r e s t e d a n d s u p e r b l y 

e q u i p p e d i n t h e s u b j e c t s w h i c h t h e y 

o f f e r , e n g i n e e r i n g c o l l e g e s o f t e n m a k e 

s p e c i a l e f f o r t s t o o b t a i n a f a c u l t y c o m ­

p o s e d o f m e n w h o a r e r e c o g n i z e d a s 

e x p e r t s i n t h e i r f i e l d . C e r t a i n l y t h i s i s 

a l o g i c a l m e t h o d o f s e l e c t i o n b u t o t h e r 

f a c t o r s a l s o w a r r a n t c o n s i d e r a t i o n . 

S h o u l d n o t t h e o n e w h o i s t o m a k e a 

p r o f e s s i o n o f t e a c h i n g h a v e t r a i n i n g 

w h i c h w o u l d f i t h i m f o r t h i s s p e c i a l 

p h a s e o f h i s w o r k ? 

T h e g r a d u a t e s e e k i n g a c h e m i c a l 

j o b n e e d s a k n o w l e d g e o f c h e m i s t r y . 

L i k e w i s e , t h e t e a c h i n g a p p l i c a n t 

s h o u l d b e s e l e c t e d o n t h e b a s i s o f h i s 

k n o w l e d g e o f p e d a g o g i c a l m e t h o d s as 

w e l l as h i s u n d e r s t a n d i n g o f t h e s u b ­

j e c t h e i s t o t e a c h . 

I n v i e w o f t h e f a c t t h a t c o l l e g e s 

a n d u n i v e r s i t i e s m a k e e v e r y e f f o r t t o 

k e e p a b r e a s t o f t h e t i m e a n d i n f o r m e d 

o f r e c e n t d e v e l o p m e n t s , i t s e e m s r a t h e r 

s u r p r i s i n g t h a t t h e y h a v e a l l o w e d 

t h e m s e l v e s t o l a g s o f a r b e h i n d e l e m e n ­

t a r y a n d s e c o n d a r y s c h o o l s i n t h e i r 

r e q u i r e m e n t s f o r e d u c a t i o n a l t r a i n i n g 

o f t h e i r s t a f f s . O p p o n e n t s o f t h i s 

p r o p o s i t i o n m a y a r g u e t h a t t h e c o l ­

l e g e s t u d e n t i s n e a r i n g t h e t i m e w h e n 

h e m u s t s h i f t f o r h i m s e l f a n d w i l l n o t 

h a v e t h i n g s p r e s e n t e d t o h i m o n a 

s i l v e r p l a t t e r ; h o w e v e r , t h i s r e a s o n ­

i n g i n s t a n t l y a p p e a r s f a l l a c i o u s w h e n 

t h e b a s e s o f e d u c a t i o n a l p s y c h o l o g y a r e 

e x a m i n e d . I f p r o p e r p r e s e n t a t i o n a n d 

o r g a n i z a t i o n o f t h e s u b j e c t w i l l s a v e 

t h e s t u d e n t a l a r g e p e r c e n t o f t h e t i m e 

h e s p e n d s o n i t n o w , i s i t n o t b e t t e r 

t h a t t h i s t i m e s h o u l d b e s a v e d a n d 

s p e n t o n s u b j e c t s n o w s a d l y l a c k i n g 

i n t h e c u r r i c u l u m w h i c h w o u l d h e l p 

h i m t o a n a l y z e c o m p l e x i t i e s o f l i f e 

o u t s i d e o f h i s e n g i n e e r i n g w o r k ? I f 

t h e a p p l i c a t i o n o f e d u c a t i o n a l p s y c h o l ­

o g y w i l l h e l p o n e t o l e a r n t h i n g s 

w h i c h m i g h t n o t b e a b s o r b e d o t h e r ­

w i s e , i t s v a l u e i s a p p a r e n t . 

T h e c a r d i n a l p r i n c i p l e o f a n i m a l 

p s y c h o l o g y e m b o d i e s t h e m a x i m t h a t 

t h e p o s i t i v e a t t i t u d e i s m o r e c o n d u c i v e 

t o l e a r n i n g t h a n t b e n e g a t i v e . I n 

o t h e r w o r d s , p a t a d o g o n t h e h e a d 

a f t e r h e d o e s a t r i c k f o r y o u a n d h e ' l l 

w a n t t o d o i t a g a i n ; b u t w h i p h i m i f 

h e d o e s n ' t d o t h e t r i c k r i g h t a n d t h e 

n e x t t i m e y o u t r y t o g e t h i m t o p e r ­

f o r m h e ' l l s l i n k t o w a r d s y o u w i t h 

b e l l y - t u r n e d t a i l . S i m i l a r l y , h u m a n 

b e i n g s a r e s o m a d e u p t h a t t h e y r e ­

s p o n d t o p r a i s e a n d e n c o u r a g e m e n t 

m u c h b e t t e r t h a n t o h u m i l i a t i o n a n d 

d e g r a d a t i o n . H e n c e , n o q u i z s h o u l d 

b e g i v e n w h i c h e v e r y s t u d e n t w i l l 

flunk w i t h t h e i d e a t h a t s u c h a n e x ­

a m i n a t i o n w i l l s t i m u l a t e t h e s t u d e n t 

a n d m a k e h i m r e a l i z e t b a t h e ' l l h a v e 

t o w o r k h a r d e r . T h e p r o p e r t y p e o f 

a n e x a m i n a t i o n f a i l s o n l y t h o s e w h o 

a r e a b s o l u t e l y i n c a p a b l e o f d o i n g s a t i s -

f a c t o r j ' w o r k . T h e u s e o f a c u r v e i n 

g r a d i n g is f o r t h e p u r p o s e o f a s c e r ­

t a i n i n g t h e c o r r e c t n u m b e r w h o s h o u l d 

r e c e i v e s u p e r i o r , a v e r a g e , a n d i n f e r i o r 

m a r k s , p r o v i d i n g t h e l a w o f a v e r a g e s 

c a n h e a s s u m e d t o h o l d f o r s m a l l n u m ­

b e r s , a n d i t s h o u l d n e v e r b e u s e d t o 

r a i s e a c l a s s a v e r a g e f r o m a l o w p e r ­

c e n t a g e u p t o a p a s s i n g p e r c e n t a g e . 

I f t h e c l a s s a v e r a g e o f a n e x a m i n a t i o n 

is m u c h b e l o w t h e p a s s i n g m a r k , t h e n 

i t i s t i m e f o r t h e i n s t r u c t o r t o a s k 

h i m s e l f i f h e is as c a p a b l e a s a t e a c h e r 

as h i s s t u d e n t s a r e a s l e a r n e r s . 

I n a d d i t i o n t o m a k i n g a s u b j e c t 

m o r e l e a r n a b l e b y p r o p e r p r e s e n t a t i o n , 

t h e i n t e r e s t w h i c h i s a r o u s e d h y s o d o ­

i n g w i l l b e t t e r h e l p t h e s t u d e n t t o 

d e c i d e w h a t f i e l d h e i s b e s t s u i t e d . 

M e n d o n o t c h o o s e as a p r o f e s s i o n 

s u b j e c t s w h i c h a r e u n i n t e r e s t i n g t o 

t h e m . A l t h o u g h s t u d e n t s e n t e r i n g c o l ­

l e g e s a r e e x p e c t e d t o k n o w w h a t t h e y 

zuant t o c h o o s e as a p r o f e s s i o n , t h i s 

i s n o t o f t e n t h e c a s e b e c a u s e o f t h e 

y o u n g m e n ' s i m m a t u r i t y a n d l a c k o f 

c o n t a c t w i t h t b e fields f o r w h i c h t h e y 

m a y b e b e s t s u i t e d . S u p p o s e t h a t a 

y o u n g m a n m e n t a l l y a n d p h y s i c a l l y 

e q u i p p e d f o r a c h e m i c a l e n g i n e e r i n g 

P r i z e O f f e r 

C h e c k t h e e r r o r s f o u n d i n 

M i n e s M a g a z i n e a s y o u r e a d i t . 

T h e r e a d e r r e p o r t i n g t h e m o s t 

e r r o r s r e c e i v e s F R E E o n e y e a r ' s 

s u b s c r i p t i o n t o t h e m a g a z i n e . 

T h e w i n n e r w i l l b e a n n o u n c e d 

i n t h e m a g a z i n e t h e s e c o n d 

m o n t h a f t e r p u b l i c a t i o n . S e n d 

l i s t o f e r r o r s t o M i n e s M a g a ­

z i n e , 7 3 4 C o o p e r B u i l d i n g , 

D e n v e r , C o l o r a d o . 

v o c a t i o n finds h i s i n t r o d u c t o r y c o u r s e s 

i n t h i s field d u l l a n d u n i n t e r e s t i n g b e ­

c a u s e o f i m p r o p e r d i s p e n s a t i o n b u t i s 

f a s c i n a t e d b y g e o l o g i c a l s t u d i e s o n a c ­

c o u n t o f t h e i r e x p e r t p r e s e n t a t i o n . I s 

n o t t h e l a t t e r s u b j e c t l i k e l y t o b e 

c h o s e n t o t h e d e t r i m e n t o f t b e s t u d e n t ? 

T h e v a l u a b l e k n o w l e d g e w h i c h h a s 

b e e n a c q u i r e d b y e n g i n e e r i n g f a c u l t y 

m e m b e r s c a n b e m o r e e f f i c i e n t l y o r ­

g a n i z e d a n d d i s p e n s e d I f t h e y a r e 

f a m i l i a r w i t h e d u c a t i o n a l f u n d a ­

m e n t a l s . W i t h o u t t h e p r o p e r p r e s e n ­

t a t i o n m e t h o d s , a r e c o g n i z e d i n d u s t r i a l 

l e a d e r m i g h t c o n c e i v a b l y b e a f a i l u r e 

i n t h e t r a n s m i s s i o n o f h i s k n o w l e d g e . 

T h e u s e o f p r o v e n e d u c a t i o n a l p r i n ­

c i p l e s w i l l r e s u l t I n b e t t e r o r g a n i z a ­

t i o n a n d s e l e c t i o n o f m a t e r i a l , q u i c k e r 

a n d g r e a t e r l e a r n i n g , a n d m o r e s t u ­

d e n t i n t e r e s t . A s a r e s u l t o f t h i s i m ­

p r o v e d p e d a g o g i c a l e f f i c i e n c y , t h e s t u ­

d e n t w i l l find m o r e t i m e f o r e x t r a ­

c u r r i c u l a r a c t i v i t i e s a n d s o c i a l s t u d i e s . 

T h e n e e d f o r s o c i a l b r o a d e n i n g 

s h o u l d n o t b e n e g l e c t e d i n t h e e n g i ­

n e e r ' s s c h e d u l e . E n g i n e e r i n g t r a i n i n g 

p l a c e s m u c h s t r e s s u p o n t h e t e r m e f ­

ficiency. S h o u l d n ' t t h e e n g i n e e r ' s s o ­

c i a l l e a r n i n g b e m a d e m o r e e f f i c i e n t 

a l s o ? T h e f a c t t h a t e n g i n e e r s a r e 

c l a s s e d g e n e r a l l y a s i n t r o v e r t s d o e s n o t 

s p e a k w e l l o f t h e i r p r e s e n t t r a i n i n g . 

I t is t r u e t h a t t h e y a r e a b l e t o b e t t e r 

m a n k i n d b y b u i l d i n g s a f e b r i d g e s a n d 

s u p e r h i g h w a y s a n d a d d I n n u m e r a b l e 

b l e s s i n g s t o c i v i l i z a t i o n i n g e n e r a l . 

H o w e v e r , i n t h e r a n k s o f p o l i t i c s a n d 

l e a d e r s h i p t h e i r n u m b e r s a r e o f t e n 

l a c k i n g . C e r t a i n l y m o r e d i v e r s i o n o f 

t h e i r e f f o r t s t o t h e s t u d y o f s o c i a l 

s t r u c t u r e s a n d g r e a t e r p a r t i c i p a t i o n In 

o u t s i d e i n t e r e s t s s h o u l d h e l p t o c o r r e c t 

t h i s w e a k n e s s . S i n c e t h e e n g i n e e r m u s t 

w o r k w i t h m e n a s w e l l a s m a t e r i a l s , 

c o u r s e s i n h u m a n p s y c h o l o g y c o u l d b e 

m a d e t o p a y l a r g e d i v i d e n d s . 

I n s u m m a r i z i n g , i t m a y b e s a i d t h a t 

t h e e d u c a t i o n a l t r a i n i n g o f e n g i n e e r ­

i n g f a c u l t y w o u l d p r o v i d e m o r e e f ­

ficient l e a r n i n g , s u b j e c t s e l e c t i o n a n d 

o r g a n i z a t i o n . T b e r e s u l t i n g m i n i ­

m i z a t i o n o f I n e q u a l t i e s i n I n s t r u c t o r -

s h i p , b y p r e s e n t i n g s u b j e c t s o n a n 

e q u a l b a s i s w o u l d a i d t h e u n d e c i d e d 

s t u d e n t i n m a k i n g a c h o i c e o f t h e w o r k 

f o r w h i c h h e i s b e s t fitted. F i n a l l y , 

t h e t i m e s a v e d b y m o r e e f f i c i e n t t e a c h ­

i n g , c o u l d b e u s e d t o a d v a n t a g e f o r 

t h e s t u d e n t ' s s o c i a l b r o a d e n i n g b y 

m e a n s o f e x t r a - c u r r i c u l a r a c t i v i t i e s 

a n d a d d e d s o c i a l s t u d i e s . 
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NON-METALLIC MINERALS 
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K E N N E T H E . H I C K O K , ' 2 6 

I n s t r u c t o r , D e p a r t m e n t o f M e t a l l u r g y 

C o l o r a d o S c h o o l o f M i n e s 

P a r t I V — D i m e n s i o n a n d C r u s h e d 

S t o n e 

D i m e n s i o n S t o n e i s a c o n v e n i e n t 

t e r m a p p l i e d t o s t o n e s o l d i n b l o c k s , 

s l a b s o r s h a p e s o f s p e c i f i e d s i z e s . D i ­

m e n s i o n s t o n e i n c l u d e s c u t s t o n e , 

r o u g h b u i l d i n g s t o n e , p a v i n g b l o c k s , 

c u r b i n g a n d flagstones. 

B u i l d i n g s t o n e m u s t b e n o t o n l y 

h a r d a n d d u r a b l e b u t i n a d d i t i o n m u s t 

b e p l e a s i n g i n a p p e a r a n c e . F o r t h e s e 

r e a s o n s g r a n i t e , l i m e s t o n e , s a n d s t o n e 

a n d m a r b l e m a k e u p t h e b u l k o f b u i l d ­

i n g s t o n e a n d c u t s t o n e , m o s t o f w h i c h 

i s u s e d I n t h e b u i l d i n g t r a d e s . 

O f m i n o r o r l o c a l i m p o r t a n c e s o a p -

s t o n e , g r e e n s t o n e , b a s a l t a n d o t h e r s 

m a y b e u s e d . 

I n g e n e r a l t h e s t o n e Is q u a r r i e d i n 

s l a b s , r o u g h e d c u t , a n d s a w e d o r c u t 

t o d i m e n s i o n a n d s h a p e . A f t e r c u t ­

t i n g , t h e s t o n e m a y o r m a y n o t b e 

p o l i s h e d , s a n d b l a s t e d , o r o t h e r w i s e 

t r e a t e d f o r finish, d e p e n d i n g o n s p e c i ­

fications. 

S o m e b u i l d i n g s t o n e , s u c h a s t h a t 

q u a r r i e d i n B o u l d e r C o u n t y , C o l o ­

r a d o , i s b r o k e n a l o n g b e d d i n g p l a n e s 

a n d r o u g h e d i n t o r e c t a n g u l a r s l a b s . 

T h e r o u g h s a n d s t o n e s l a b s a r e u s e d i n 

b u i l d i n g s ( p a r t i c u l a r l y f o r U n i v e r s i t y 

B u i l d i n g s ) a n d t h e r o u g h s t o n e h a s a 

v e r y p l e a s i n g a p p e a r a n c e . T h i s p i n k 

c o l o r e d s a n d s t o n e i s l o c a l l y u s e d t o 

q u i t e a n e x t e n t b o t h c u t a n d r o u g h e d . 

T h e p r i n c i p a l u s e s o f d i m e n s i o n 

s t o n e a r e b u i l d i n g c o n s t r u c t i o n , m o n u ­

m e n t a l s t o n e , p a v i n g b l o c k s , l a u n d r y 

t u b s , e l e c t r i c s w i t c h b o a r d s , t a b l e t o p s 

a n d s i m i l a r u s e s . 

T h e g e o g r a p h i c a l d i s t r i b u t i o n o f d i ­

m e n s i o n s t o n e i s w o r l d w i d e a n d w h i l e 

* Mincr.-ils Yearbook 
Mines. 

1939—U. S. Bureau of 

s o m e S t o n e c r o s s e s I n t e r n a t i o n a l 

b o u n d a r i e s i t i s a l o c a l c o n d i t i o n a n d 

d o e s n o t e n t e r i n t o i n t e r n a t i o n a l t r a d e 

t o a n y e x t e n t . E v e r y c o u n t r y h a s s t o n e 

s u i t a b l e f o r d i m e n s i o n w o r k a n d c o m ­

p e t i t i o n w i t h o t h e r t y p e s o f b u i l d i n g 

m a t e r i a l p r o h i b i t s l o n g h a u l s w i t h t h e 

c o n s e q u e n t f r e i g h t c h a r g e s . 

B e c a u s e o f t h e w i d e s p r e a d o c c u r ­

r e n c e o f d i m e n s i o n s t o n e d e p o s i t s , n o 

c o u n t r y e x e r c i s e s p o l i t i c a l c o n t r o l o v e r 

t h e i n d u s t r y . T h e o n l y d i m e n s i o n 

s t o n e p o l i t i c a l l y c o n t r o l l e d i s m a r b l e 

f r o m T e r r a z a a n d C a r r e r a , I t a l y . 

T h i s m a r b l e i s o f s l i g h t I m p o r t a n c e 

c o m p a r e d t o t h e i n d u s t r y a s a w h o l e . 

C r u s h e d S t o n e Is s t o n e t h a t b a s b e e n 

c r u s h e d a n d s i z e d . I t m a y b e I g n e o u s , 

m e t a m o r p h i c o r s e d i m e n t a r y a n d m a y 

b e o f a n y g e o l o g i c a g e . 

S i z e , t e x t u r e , c o l o r , h a r d n e s s a n d 

t o u g h n e s s a r e o f m a j o r I m p o r t a n c e f o r 

s o m e u s e s w h i l e c h e m i c a l c o m p o s i t i o n 

i s t h e d e c i d i n g f a c t o r f o r o t h e r u s e s . 

T h e p r i n c i p a l u s e s o f c r u s h e d s t o n e , 

w i t h o u t r e g a r d t o c h e m i c a l c o m p o s i ­

t i o n , a r e : c o n c r e t e a g g r e g a t e , r i p r a p , 

h i g h w a y s u r f a c i n g , r a i l r o a d b a l l a s t , 

s e w a g e d i s p o s a l , a n d m u n i c i p a l w a t e r 

filtering p l a n t s . 

T h e p r i n c i p a l u s e s o f c r u s h e d l i m e ­

s t o n e a n d m a r b l e a r e : s m e l t i n g flux, 

m a n u f a c t u r e o f c e m e n t , a s t h e s o u r c e 

o f q u i c k a n d s l a c k e d l i m e , i n t h e 

m a n u f a c t u r e o f b e e t s u g a r , r o c k w o o l , 

f e r t i l i z e r , c h e m i c a l i n d u s t r y , g l a s s 

w o r k s , r o c k d u s t i n g c o a l m i n e s , a n d 

a s t h e i n e r t filler I n m a n y p r o d u c t s . 

F r o m t h e l i s t o f u s e s w e see t h a t 

c r u s h e d s t o n e , p a r t i c u l a r l y l i m e s t o n e , 

p l a y s a v e r y i m p o r t a n t p a r t i n m o s t 

o f t h e m a j o r i n d u s t r i e s , d i r e c t l y o r i n ­

d i r e c t l y . I t w o u l d b e h a r d t o n a m e 

a n y m a j o r i n d u s t r y t b a t is n o t d e ­

p e n d e n t o n c r u s h e d s t o n e as a p a r t o f 

t h e m a n u f a c t u r i n g p r o c e s s o r a s i n ­

d i r e c t l y u s e d i n t h e f o r m o f c h e m i c a l s , 

b a l l a s t , c e m e n t o r h i g h w a y s u r f a c i n g . 

C r u s h e d s t o n e i s a v e r y l o w p r i c e d 

p r o d u c t a n d s o m i n i n g a n d s i z i n g 

m e t h o d s m u s t n e c e s s a r i l y b e l o w c o s t . 

Q u a r r y i n g i s t h e m o s t c o m m o n m i n ­

i n g p r a c t i c e b u t a f e w l i m e s t o n e o p e r a ­

t i o n s a r e c a r r i e d o n u n d e r g r o u n d . 

S i z i n g o f t h e c r u s h e d s t o n e is g e n ­

e r a l l y d o n e as n e a r t h e m i n e as is 

p o s s i b l e t o a v o i d t r a n s p o r t a t i o n c o s t s 

o n t h e c r u d e m a t e r i a l . T h e c r u s h i n g 

a n d s c r e e n i n g p l a n t s a r e as s i m p l e as 

p o s s i b l e a n d y e t t u r n o u t a m a r k e t a b l e 

p r o d u c t . 

M a r k e t i n g c r u s h e d s t o n e i s n o t o n l y 

a l o c a l p r o b l e m b u t i s s e a s o n a l as w e l l . 

T h e w i n t e r m o n t h s a r e n o t g o o d c o n ­

s t r u c t i o n m o n t h s a n d t h e i n d u s t r y s u f ­

f e r s t h i s s e a s o n a l d e p r e s s i o n e x c e p t I n 

t h e s o u t h e r n a n d s o u t h w e s t e r n s t a t e s . 

C r u s h e d s t o n e is a l s o a s t r o n g c o m ­

p e t i t o r o f s a n d a n d g r a v e l f o r u s e I n 

c o n c r e t e a g g r e g a t e w h e r e c o n d i t i o n s 

p e r m i t t h e t w o t o b e p r o d u c e d . T h e 

g e o g r a p h i c a l d i s t r i b u t i o n o f s t o n e s u i t ­

a b l e f o r c r u s h e d s t o n e i s w o r l d w i d e . 

E c o n o m i c c o n d i t i o n s p l a y t h e a l l i m ­

p o r t a n t p a r t w h e r e a s p o l i t i c a l c o n t r o l 

i s o f n o i m p o r t a n c e . 

I n s p i t e o f t h e f a c t t h a t t h e r e i s n o 

c h a n c e t o " H i t ' e r R i c h t h c n e x t 

r o u n d , " t h e c r u s h e d a n d d i m e n s i o n 

s t o n e i n d u s t r i e s a f f o r d e m p l o y m e n t t o 

m a n y m e n . T h e e m p l o y m e n t is n o t 

o n i y d i r e c t b u t e q u i p m e n t m a n u f a c ­

t u r e r s , m a k e r s o f e x p l o s i v e s a n d m a n y 

o t h e r s I n d i r e c t l y b e n e f i t f r o m t h e s e 

i n d u s t r i e s . 

D u r i n g t h e y e a r 1 9 3 8 w h i c h w a s a 

n o t a b l y p o o r y e a r f o r t h e s t o n e I n ­

d u s t r y , t h e v a l u e o f t h e d i m e n s i o n a n d 

c r u s h e d s t o n e p r o d u c e d i n t h e U n i t e d 

S t a t e s w a s a l m o s t e q u a l t o t h e v a l u e 

o f g o l d p r o d u c e d d u r i n g t h e s a m e 

v e a r . T o t a l t o n n a g e w a s a p p r o x i -

m a t e l v 1 5 8 , 0 0 0 , 0 0 0 ' t o n s a n d h a d a 

v a l u e o f 1 4 2 , 0 0 0 , 0 0 0 d o l l a r s . * 

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 EFFICIENCY 
A complete new standard of sand 
pump efficiency is created by this 
new addition to the Wilfley line. 

A . R . W I L F L E Y A N D S O N S . I n c . 

DENVER, COLO. 
N E W Y O R K OFFICE^1775 B R O A D W A Y 
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WITH THE 

C h i c a g o P n e u m a t i c D i e s e l 

A f t e r two years of operation in the 
field, the rel iabil i ty and economical oper­
ation of Type 8 and Type 9 C. P. Diesels 
has been proven beyond question. These 
units are available tn sizes f rom 60 to 400 
horsepower. 

They are four-cycle, direct-injection 
type units. T h e mix ing of the fue l and 
a i r results in a clean exhaust at al l loads 
and a fuel economy approaching that of 
large, low speed Diesel engines. 

Not a single wearing part is exposed 
to dust and dirt. Lubricat ion is 100% 
positive and automatic. No part requires 
hand oi l ing or greasing—pressure lubr i ­
cation used throughout. Ample strength 
in a l l parts make for low maintenance 
cost. A l l o y heat treated steels are select­
ed to give the maximum service that com­
bines to make for increased efficiency. 

Quick easy starting is a feature not to 
be overlooked. Complete details of this 
Diesel may be obtained f r o m Chicago 
Pneumatic T o o l Company, 6 East 44th 
Street, N e w York . 

N e w I t o 11/4 Y a r d S h o v e l 

A new, powerful I to 1% yard con­
vertible shovel-dragline-crane, Mode l L S -
100, is announced by Link-Bel t Speeder 
Corp., 301 West Pershing Road, Chicago, 
111. Claimed for this new modei are sev­
eral advancements, including a combina­
tion of outstanding features of other Link-
Belt and Speeder models. 

•r New Link-Beh Speeder LS-lOO 
Convertible Shovel. 

T h e machine is controlled by easy-throw 
levers and equipped wi th a new type of 
clutch, said to produce results never be­
fore attained by fr ic t ion clutches — a 
booster system that actually does give the 
"fee l" of the load at al l times. 

Further features are: f u l l y enclosed 

E Q U I P M E N T N E W S 

travel brakes controlled f rom cab; fu l ly 
enclosed traction gears running in o i i ; a 
72" diam., machine-finished, roller-path 
turn table wi th patented, self-al igning 
rollers; anti-fr ict ion bearings throughout; 
free floating center-pin bearings; and 
welded steel design for strength and re­
sistance to shock loads and to provide 
positive alignment of machinery parts. 

T h e manufacturer part icularly stresses 
sturdy construction in this new 1-1)4 3"̂ -
machine. T h e engine is a heavy-duty 
industr ial type gasoline or Diesel, of a 
size usually only found in larger units. 
T r a c k shoes are 24" standard (30" op­
tional) ; crawlers are smooth, self-clean­
ing and perfect guiding. 

T h e machine may be quickly converted 
f r o m one excavating or handling attach­
ment to another, without mechanical 
alteration. 

Complete details of the new LS-lOO may 
be obtained by addressing Link-Bel t 
Speeder Corp. direct or by contacting any 
L ink-Be l t Speeder distributor. 

T y p e " G " M o t o r b l o v / e r 

A new "Motorblower" featuring re­
l iabi l i ty , quiet operation and low cost, 
has just been announced by the Ingersoll-
Rand Company, 11 Broadway, N e w York 
City. 

v An Ingersoll-Rand Three-Stage 
Type "G" Motorblower. 

In addition to rel iabil i ty and quietness, 
the manufacturer claims numerous fea­
tures which make the T y p e " G " Motor­
blower ideally suited to fu rn i sh ing air 
for general industrial uses. T h e unit can 
be installed on any floor, since it requires 
no special foundation. A built-in blast 
gate is located in the biower discharge 
and flexible pipe connections are provided 
f o r connecting either intake or discharge 
to shop piping. 

T h e maintenance of constant pressure 
over the entire volume range is stressed 
as being part icularly advantageous in 
furn ish ing combustion air to o i l - and 
gas-fired furnaces. T h e blower character­
istics are such that power consumption 
varies approximately in proportion to the 
volume of air delivered. Type " G " Motor -
blowers are built in 72 sizes; pressures 
f r o m Yz to 2)4 lbs. and volumes f r o m 100 
to 4500 c fm are available. T h e discharge 
opening on ali sizes can be located in any 
one of eight positions in steps of 45° . 

Add i t i ona l information is contained in 
Form 2671. Copies are available f r o m 
Ingersoll-Rand Co., 11 Broadway, New 
Y o r k City, or any of their branch oifices. 

N e w C l a s s i f i e r 

Morse-"True l ine" Rake Classifiers i n ­
troduce an entirely new, efficient, and 
compact mechanism for rake type classi­
fiers. T h e mechanism actuating the rakes 
consists of heavy welded channel iron 
dr ive arms, cast iron rocker arms, and 
heavy plate members attached r ig .dly to 
the classifier rakes. T h e dr ive arms re­
ceive their movement f rom the main gear 
drive shaft. T h e extreme ends of the dr ive 
arms move in a downward and upward 
plane in unison at the starting and com­
pletion of each stroke of the rakes, thus 
completing a uniform straight line stroke 
of the rakes dur ing the fo rward move­
ment, length of which is governed by the 

I 'I 

position and length of the rocker arras. 
T h e action is positive in a straight " T r u e -
l ine" parallel to the tank bottom; and the 
mechanism is very simple, having few 
bearings requiring grease. T h e main gear 
and pinion are machine cut and cause 
the classifier mechanism to function 
smoothly and with the minimum power. 

A rake elevating device and wrench 
are furnished for each set of rakes. 
Tanks provide large pool areas and, when 
desired, can be furnished for bolted con­
struction at destination. T h i s is a new 
development of the Morse Bros. Machinery 
Company, Denver, Colorado. 

A n n o u n c e G e n e r a l E l e c t r i c D - C A r c 

W e l d e r f o r M i n e S e r v i c e 

Genera l Electr ic has announced a new 
resistor-type, d-c arc welder designed par­
t icularly for mine service. Portabi l i ty and 
sturdy construction are among the chief 
features of this new welder. 

ir~\ 

V Mine Type Resistor Arc Welder, 
It is only 17 inches high, 20 inches wide, 

and 30 inches long, and weighs but 78 
pounds. T o withstand rough handling 
successfully, the resisitor units are wound 
in continuous coils without joints and are 
supported by spool-type porcelain insula-, 
tors. Enclosing screens protect the interior 
f r o m f a l l i n g material . 

W e l d i n g current can be adjusted over 
the weld ing range, in 10 steps of ap­
proximately 17 amperes each, by means 
of five heavy knife switches. It is nom­
inal ly rated at 250 volts, and w i l l operate 
on a power line of 225 to 275 volts. 
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C o l o r a d o D i a p h r a g m P u m p 

In designing this diaphragm pump f o r 
handling thick pulps, acid or alkaiine solu­
tions or water wi t i i gritty solids, the Colo­
rado Iron W o r k s Company, Denver, have 
had in mind the production of a pump, 
simple and rugged in construction, light 
in weight and with renewable wear ing 
parts easily replaceable. 

It is made in various sizes and types, 
standard sizes being 2" simplex and du­
plex, 4 " simplex, duplex, triplex and 
quadrupiex, and 5" simplex and duplex. 
A l l these sizes are made wi th belt or 
gear motor drives. Gear motor sizes va ry 
f r o m ]/2 to 1 horsepower. 

Valves are of the flat type wi th re­
newable rubber rings which, when seated, 
rest on renewable seats, made for economy 
and efficient operation. B a l l valves can be 
used in any of the pumps where desired. 
Operation is very simple. Speeds may 
run up to 60 strokes per minute wi th a 
maximum stroke of f r o m I J ^ " to 2 ) ^ " 
depending on the size of the pump. T h e 
eccentrics are easily and quickly adjustable 
f rom Y" stroke to the maximum. 

The regular sizes made cover practically 
ali the requirements as to capacities. W r i t e 
f o r bulletin g iv ing dimension tables and 
f u l l details of capacities under va ry ing 
conditions. 

N e w S m a i l C o m p r e s s o r 

A new small Stationary Compressor 
of precision design is being offered by 
Sul l ivan Machinery Company, suitable for 
small industries and for standby service. 
It is compact, light weight and smooth 
running, requiring little floor space and 
minimum power. 

— r - ^ 

T h i s W L - 7 0 is a two cylinder, single 
stage compressor wi th complete a i r cool­
ing—built- in aftercooler—force feed lubr i ­
cation—heavy duty bal l main b e a r i n g s -
low l i f t , long l i fe valves—air filter 
silencers on each cylinder—automatic reg­
ulation—easy accessibility for inspection. 

There are five sizes: 96 to 233 C . F . M . 
displacement, 15 to 30 H . P., air pressures 
30 to 125 lbs. T h e smallest size is only 
2 ft . 5 in . long—2 ft . 9 in . wide—2 ft. 4 
in . high. These W L - 7 0 Uni ta i rs are sup­
plied as complete motor dr iven units on 
r ig id steei sub-base, direct connected or 
V-belt d r i v e n ; also less sub-base with V -
belt sheave or flat belt pulley. 

Ask for Bullet in A-3A—Sullivan M a ­
chinery Company, Woodland Avenue, 
M i c h i g a n City, Indiana. 

N e w S t a - K l e e n S c r e e n 

Al l i s -Cha lmers M f g . Company, M i l w a u ­
kee, Wisconsin, in connection with Its 
line of v ibra t ing screens, has added a new 
type of lowhead screen especially de­
signed for helping keep the fine mesh cloth 
clean. Referred to as their Sta-Kleen 
Screen, it is claimed to be unusually wel l 
adapted to the screening of moist materials 
such as fine crushed stone, ore, and par­
t icular ly coal, that usually cause "b l ind­
ing." 

Several inches below the screen cloth 
this ingenious new design Incorporates a 
sub-deck made of perforated metal wi th 
relatively large holes. T h e space between 
this additiona] deck and the screen cloth 
is d ivided into compartments each con­
taining a special rubber bal l . W h e n the 
screen is in motion the rapid bouncing of 
these balls within their respective spaces 
sets up a secondary vibrat ion in the screen 
cloth. B l i n d i n g is thus reduced to a 
minimum and without appreciable wear 
on the cloth. Its operation is said to be 
very effective. Addi t iona l information 
w i l l be furnished by the Company on re­
quest. 

G e n e r a l E l e c t r i c A n n o u n c e s N e w 

S p e e d - V a r i a t o r E q u i p m e n t 

T h e General Electr ic Company has re­
cently announced as a standard "unit" a 
complete speed-variator equipment oper­
ating f r o m an alternating-current source 
of supply to provide wide ranges of ad­
justable speed by means of the well-known 
generator-voltage-contro] scheme. Each 
equipment consists of an adjustable-speed, 
direct-current motor, an adjustable voltage 
motor-generator set wi th control, and a 
separately mounted generator-field rheo­
stat. Standard speed ranges are available 
up to 16:1 ratio. 

T h e adjustable-speed, direct-current 
motor can be mounted directly on the 
dr iven machine, wi th speed-changing con­
trol mounted near-by. T h e units are de-

Motor Generator Set Used as Part 
of Speed Varlator Equipment. 

signed to operate f rom 3-phase, 60-cycle, 
220-, 440- and 550-volt alternating-current 
power. T h e potentiometer-type generator-
field rheostat provides speed changes in 
small increments over wide ranges. 

T h e speed varlator is suitable for many 
industr ial applications where adjustable 
speed has a direct bearing on control of 
quality and eificient output of the dr iven 
machine. T h i s flexible power medium is 
applicable to material handling operations 
throughout the whole industrial field. 
Text i le , paper, and other processing ap­
plications can use this dr ive to advan­
tage. Machine tools, pumps, fans and 
print ing machines are other natural ap­
plications. Heavy starting duty and slow 
threading speed, quick stopping and fast 
acceleration, coupled with flexible control, 
are some of the major features of this 
equipment. 

N e w L i g h t n i n g A r r e s t e r s 

A new line of Type " L V " unit design 
l ightning arresters covering the range 
f rom 20-kv to 73-kv, and designed p r i ­
mar i ly for the small substation where re­
liable protection at low cost is the watch­
word, is announced by the Westinghouse 
Electr ic & Manufac tu r ing Co. Complete 
arrester units 20, 25, 30, and 37 kv con­
sist of three Inch diameter porous block 
elements, and a multiple series gap of 
resistance type spacers, and metal elec­
trodes. Entire assembly is encased in wet 
process porcelain, hermetically sealed. 

Fo l lowing unit design practice, units 
(Continued on page 369) 

T H E M I K E S M A G A Z I N E > J U L Y 1 9 4 0 
361 



CATALOGS AND 
TRADE PUBLICATIONS 

(9B7) H E A V Y D U T Y C O M P R E S S O R S . F o r m 3262 
b y Ingerso l l -Rand C o . , D e n v e r , C o l o r a d o , of­
f ice 1637 B l a k e St. 30 p a g e c a t a l o g d e s c r i b i n g 
d u p l e x h e a v y d u t y compressors , 75 to 250 
h o r s e p o w e r , direct connected a n d motor d r i v e n 
w i t h i l lustrat ions a n d cons iruct ion detai ls . 
I l lustrations of v a r i o u s ins la l la t ions . 

(988) C E N T R I F U G A L P U M P S . C e n t r i f u g a l 
P u m p s types B S C b y G a r d n e r - D e n v e r C o . , 
Q u i n c y , 111. a n d D e n v e r , C o l o r a d o . 13 p a g e 
bookle t d e s c r i b i n g s ide suct ion centr i fuga l 
p u m p s belt connected a n d direct connected 
w i t h tables of capac i t i e s a n d frict ion losses. 

(989) C U T T I N G M A C H I N E S . M o u n t e d Bottom 
C u t t i n g M a c h i n e M-292 b y G o o d m a n M f g . C o 
48th a n d H a l s t e d St., C h i c a g o , 111. IS p a g e 
booklet d e s c r i b i n g m o u n t e d m a c h i n e s g i v i n g 
construct ion detai ls a n d sketches s h o w i n g 
p l a n s of operat ion . 

(990) N I C K E L S T E E L . N i c k e l Steel Topics June 
1940, b y Internat ional N i c k e l C o . , Inc 67 W a l l 
St., N e w Y o r k , N . Y . A r i i c l e s about a g iant 
s tamless steel p l a q u e , b a l l joints on d r e d g e 
p u m p l ines a n d a h a n d opera ted c o m b i n e . 

(991) O I L F I E L D P R O D U C T I O N E N G I N E S . B u l ­
let in N o . 271 b y The N a t i o n a l S u p p l y C o 
Pi t t sburgh, P a . Descr ipt ions of v a r i o u s sizes 
of Super ior g a s a n d o i l eng ines used for 
p u m p i n g a n d d r i v i n g generators wi th spec i f i ­
ca t ion tables . 

(992) M I N E H A U L A G E L O C O M O T I V E S . Bul le 
H ' ' 7 ^ ° ; . ^ f ^ ^ ^ ? ' G ° ° d m a n M f g . C o . , 48th a n d 
H a l s t e d St., C h i c a g o , 111. 27 p a g e c a t a l o g de­
s c r i b i n g a n d i l lus trat ing v a r i o u s sizes a n d 
types of trol ley locomotives w i t h tables of 
d imens ions . 

(993) C O N V E Y O R E Q U I P M E N T . Link-Belt N e w s , 
June, 1940, b y Link-Belt C o , , 307 N o r t h M i c h ­
i g a n A v e . , C h i c a g o , III. A l g o m a C e n l r a l & 
H u d s o n B a y R y . Installs U n i q u e C o n v e y o r 
Sys tem to L o a d Iron O r e Into L a k e Ships a n d 
other interest ing art ic les . 

(994) D R A W W O R K S . Bul le t in No. 274 b y T h e 
N a t i o n a l S u p p l y C o . , P i t t sburgh, P a . Descr ip ­
tion, i l lus traf ion a n d d r a w i n g of the Idea l T y p e 
75 C o n s o l i d a t e d R i g . T a b l e of spec i f icat ions 

(995) P O R T A B L E E L E C T R I C H O I S T S . Bul leHn 
N o 344-B b y S h a w - B o x C r a n e 5 Hofst C o 
M u s k e g o n , M i c h i g a n . P a m p h l e t i i lus tra l ing 
a n d d e s c r i b i n g S h a w - B o x p o r t a b l e electric 
o nlln^;!. , L i n i n g capac i t i e s of 250 to 
2,000 lbs . , p r i c e d at $119 to $179. 

(998) G A S & D I E S E L C O M P R E S S O R S B U H P 
tin WB-101 F i f t h Edi t ion b y Gardner-Denver" 
C o . , Q u i n c y , IIL a n d Denver , C o l o . I l lustra­
tions a n d descript ions of m e d i u m size com­
pressors d r i v e n b y g a s a n d d ie se l eng ines 
w i t h tables of capac i t i e s a n d d imens ions . 

(997) C A P A C I T O R M O T O R S . Bul le t in G E A 
b y G e n e r a l E iec fr i c C o . , Schenec f^dy , 

i^,^ 1/ i l lustrat ion of the type 
J^C (/B to J/4 horse -power capaci tor-motor 
e x p l a i n i n g app l i ca t ions , construct ion eharacfer -
isl ics, modi f i ca t ions , rat ings a n d a d v a n t a g e s . 

(998) T R U C K T R A N S P O R T A T I O N . A u t o m o b i l e 
Facts , A p r i L 1940, b y A u t o m o b i l e M a n u f a c t u r ­
ers A s s o c i a t i o n , N e w Center B u i l d i n g , Detroit 
M i c h i g a n . Art ic les o n truck transportat ion 
motor orders creat ing jobs in steel p lants a n d 
L a t m A m e r i c a n r o a d n o w b e i n g built , 

(993) R O C K D R I L L A C C E S S O R I E S . F o r m 2410 
b y Ingerso l l -Rand C o . , 11 B r o a d w a y , N e w 
Y o r k N . Y . 12 p a g e p a m p h l e t d e s c r i b i n g a n d 
i l lus trat ing n e w a n d s t a n d a r d rock d r i l l ac ­
cessories s u c h as hose connec l ions , a i r filters 
m a n i f o l d s , oi lers a n d Jack bits. ' 

V A C U U M F I L T E R S . Bul le t in N o . 
tti-ts b y D e n v e r E q u i p m e n t C o m p a n y , 1400 17fh 
St., D e n v e r , C o l o r a d o . P a m p h l e t d e s c r i b i n g 
v a r i o u s sizes of v a c u u m filters w i i h i l lustra­
tions a n d d r a w i n g s , accessories a n d tables 
capac i t i e s a n d d imens ions . 

(1001) S T E A M A N D P O W E R P U M P S . Bul le t in 
P-35-Eighth Edi t ion b v G a r d n e r - D e n v e r C o 
Q u i n c y , Il l inois a n d Denver , C o l o r a d o . A 27 
p a g e c a t a l o g w i t h descr ipt ions a n d i l lustra­
tions of v a r i o u s sizes of s t eam a n d p o w e r 
p u m p s a n d accessories wi th c a p a c i t y d i m e n ­
sion a n d fr ict ion loss tables. A c a t a l o g for 
y o u r file. 

(1002) I N S U L A T I O N M A T E R I A L . Insulator M a y 
1940, b y A r m s t r o n g C o r k C o . , Lancas ter , P a ! 
Art ic les about insta l lat ions u s i n g cork for 
p a c k i n g houses , florist shops a n d c o n d e n s a ­
tion equiument . Sa les renresenta l ives , Stearns-
R o g e r M f g . C o . , 1720 C a l i f . St., Denver , C o l o . 

(1003) R O P E D R I V E S . I n d u s t r i a l N e w s , June, 
1940, b y G a t e s R u b b e r C o . , Denver , C o l o r a d o . 
Descr ipt ion of rope dr ives o n a dies el-electric 
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locomotive , 20-ton d ie press a n d c r u s h i n g 
p lant . 

(1004) M A N U F A C T U R I N G M I N I N G M A C H I N ­
E R Y . Bul le t in G 365 b y G o o d m a n M a n u f a c t u r ­
i n g C o . , H a l s t e d at 48th, C h i c a g o . IIL 15 p a g e 
booklet d e s c r i b i n g a n d i l lus trat ing the com­
p a n y ' s p l a n t a n d m a n u f a c t u r i n g equ ipment . 

(1005) M U C K I N G M A C H I N E S . Bul l e t in N o 103 
b y E i m c o - F i n l a y C o r p . , Salt L a k e C i t y , IJtah. 
33 p a g e book te l l ing the story of the Eimco-
F i n l a y l o a d e r w i t h i l lustrat ions, construct ion 
detai ls a n d m a n y insta l lat ion e x a m p l e s p lus 
h o w to order a n d p a y for a loader . 

(1006) W I R E R O P E H A N D B O O K . Riggers ' H a n d 
Book b y Broder ick & B a s c o m Rope C o 4203 
N o r t h U n i o n B o u l e v a r d , SL Loui s , M i s s o u r i 96 
p a g e h a n d book w i t h sketches a n d i l lus tra­
tions on h o w fo m a k e w i r e rope sHngs, a p p l y 
rope c l ips , a t tach sockets a n d h o w to select 
g u y l ines . Th i s is for y o u r l i b r a r y . 

(1007) D R Y V A C U U M P U M P S . F o r m 3063-1 b y 
Ingerso l l -Rand C o . , 11 B r o a d w a y , N e w Y o r k 
N . Y . Descr ipt ion a n d construct ion detai ls of 
s ing le a n d two-stage h e a v y - d u t y d r y v a c u u m 
p u m p s w i t h table of spec i f icat ions . 

(1008) C A S T C H R O M I U M - M O L Y B D E N U M S T E E L 
T h e M o l y M a t r i x , M a y , 1940, b y C l i m a x M o ­
l y b d e n u m C o . , 500 F i f t h A v e n u e , N e w Y o r k 
N . Y . Ar t i c l e s o n cast c h r o m i u m - m o l y b d e n u m 
steel parts u s e d in h a u l a g e equ ipment s u c h 
a s l o g g i n g trai ler r u n n i n g g e a r a n d indus tr ia l 
h a u l a g e trucks. 

(1003) L A B O R A T O R Y M A C H I N E R Y . Bul l e t in 
A - 9 b y M o r s e Bros. M a c h i n e r y C o . , D e n v e r , 
C o l o r a d o . Leaf le t i l lu s l ra t ing l a b o r a t o r y a n d 
m i l l e q u i p m e n t . 

(1010) E L E C T R I C T R A V E L I N G C R A N E S . C a t a ­
log N o . 211 b y S h a w - B o x C r a n e & Hoist C o . , 
M u s k e g o n , M i c h i g a n . Descr ipt ion a n d i l lus tra­
tions of the type " C " electric t r a v e l i n g c r a n e 
w i t h construction detai ls a n d c a p a c i t y table . 

(1011) S A W M I L L M A C H I N E R Y . C a t a l o g B-40 
b y R. R. H o w e l l C o m p a n y , M i n n e a p o l i s , M i n n 
conta ins 64 p a g e s of e q u i p m e n t a n d tools for 
the s a w m i l l together w i t h p r i c e hst. T h e y 
offer complete service for the s a w m i l l oper­
ator. If y o u h a v e a s a w m i l l or n e e d one 
y o u s h o u l d h a v e this n e w book. Sales Rep­
resentat ives are M i n e & Smelter S u p p l y C o 
D e n v e r . 

(1012) D I A P H R A G M P U M P S . Bul le t in 34-a b y 
C o l o r a d o Iron W o r k s C o . , D e n v e r , C o l o i l ­
lustrates a s i m p l e type of d i a p h r a g m p u m p 
s implex, d u p l e x or triplex either belt or direct 
motor d r i v e n . D i m e n s i o n d r a w i n g s a n d tables 
a r e q i v e n a n d also c a p a c i t y a n d p o w e r tables 
for different size p u m p s a n d densit ies . 

(1013) B L O W E R S . Bul l e t in F o r m 2671 b y Inger­
s o l l - R a n d , 11 B r o a d w a y , N e w Y o r k , s h o w s a 
n e w motor-b lower w i t h pressure r a n g e s f rom 
Vt to 21/4 lbs. a n d v o l u m e s from 100 to 4500 
cfm. Constant pressure a n d h i g h e f f i c i ency is 
c l a i m e d throughout a w i d e r a n g e , e a s y to 
insta l l a n d m a i n t a i n . D i m e n s i o n tables , c a p a c ­
ities, horsepower , weights , etc., a r e g iven , 

(1014) G U N P E R F O R A T I O N & A C I D A T I O N IN 
O P E N F O R M A T I O N , its d e v e l o p m e n t a n d a p ­
p l i c a t i o n is n i ce ly i l lustrated a n d told in 
" T o m o r r o w ' s Tools T o d a y , " M a y - J u n e , p u b ­
l i s h e d b y L a n e - W e l l s C o m p a n y . A story in 
this issue of fhe 25,000th w e l l they h a v e g u n 
p e r f o r a t e d in the U n i t e d Stales in 7 y e a r s , 
three months a n d three w e e k s . 

(1015) H I - P R I M E C E N T R I F U G A L P U M P . Bul le ­
tin W-324-81 of W o r t h i n g t o n P u m p a n d M a ­
c h i n e r y C o r p . , H a r r i s o n , N . J . , s h o w s this n e w 
motor d r i v e n p u m p for s m a l l capac i t i e s at 
h i g h h e a d s . P r i m e s u p to 28 fee l at s e a 
l eve l . 2 to 9 ga i . -per -min . u p lo 225 f l . h e a d . 
R a t i n g a n d d i m e n s i o n tables g i v e n , 

(1016) A N A C O N D A M I N E C A B L E S . P u b . N o 
C-45 o l A n a c o n d a W i r e & C a b l e C o . , 25 B r o a d ­
w a y , N . v . , is a 60-page book s h o w i n g de­
p e n d a b l e c o p p e r conduc lors lo transmit the 

current from Ihe source of s u p p l y to Ihe p l a c e 
of o p e r a l i o n . In Ihis book y o u h a v e a w i d e 
r a n g e of a p p l i c a t i o n s a n d 12 p a g e s of t echn ica l 
d a t a . Sa les Representat ives , M i n e & Smelter 
S u p p l y C o . , Denver , C o l o . 

(1017) O I L W E L L D R I L L I N G E Q U I P M E N T . T h e 
N a t i o n a l S u p p l y C o . , Toledo, O h i o h a s p u b ­
l i s h e d the f o l l o w i n g Bullet ins: 236-A, s p u d d i n g 
a t t a c h m e n l for T y p e 40 D r a w W o r k s ; 259, 
Single-shaft 360 ton C r o w n Blocks , ro l ler b e a r ­
ings , spec i f icat ions; 266, R o t a r y Connec tor T y p e 
D-6, i l lustrat ions a n d spec i f icat ions; 270 Su­
p e r i o r D i e s e l O i l F i e l d D r i l l i n g E n g i n e s 6 & 
8 c y L , 15 lo 375 H . P „ fab le of s p e e d a n d 
H . P . ; 273, Swive l s 7-types, shows construc­
tion a n d speci f icat ions . 

(1018) S U M P 6. D R A I N P U M P S for w e t p i t 
operat ions , ver t i ca l type . Bul l e t in W-317-B6 
of W o r t h i n g t o n P u m p & M c h y . C o r p . , H a r r i s o n , 
N . J . , g i v e i i lus tra l ions a n d capac i t i es , speed , 
h e a d s , e t c , 3 lo 10" d i s c h a r g e , 540 to 7500 
g , p . m . 

(1019) I N D O O R B U S B A R S U P P O R T S . D a t a 
book 36-200, b y W e s t i n g h o u s e Electr ic & M f g 
C o , , East P i t t sburgh, P a . , conta ins 28 p a g e s 
i l lus trat ing a n d d e s c r i b i n g a complete l ine of 
i n d o o r b u s supports for vo l tages 600 to 23,000 
volts. F u l l of d i m e n s i o n tables a n d d a t a o n 93 
distinct b u s b a r supports , v a r i o u s methods of 
h o l d i n g , brackets , c l a m p s a n d use fu l mount­
ings . 

(1020) C R U S H I N G R O L L S . Bul le t in C16-B, Den­
v e r E q u i p m e n t C o . , Denver , Colo . , i l lustrates 
Ihe construction a n d a p p l i c a t i o n of Ihis h i g h 
g r a d e c r u s h i n g rolls . T a b l e s of d imens ions , 
capac i t i es , H . P, a n d w e i g h l s a r e g i v e n w i t h 
a ro l l product chart w h i c h fells at a g l a n c e 
Ihe p r o p e r crusher a n d ro l l setting. 

( lOZl) D I E S E L E N G I N E S . D-057 form 6085 of 
C a t e r p i l l a r Tractor C o . , P e o r i a , 111., conta ins 
i l lustrations of 16 C a t e r p i l l a r D i e s e l P o w e r 
units i n c l u d i n g d ie se l electric sets, w i t h H P 
a n d K W rat ings . F r o m this y o u c a n p i c k the 
p l a n t for y o u r purpose . 

(1022) I N D U S T R I A L A I R F I L T E R S , are i l lustrated 
a n d d e s c r i b e d i n a 20 p a g e book of A i r - M a z e 
C o r p o r a t i o n , 520 H a r v a r d A v e . , C l e v e l a n d 
O h i o . F o r use w i t h y o u r Diese l , G a s , G a s o ­
l ine eng ine . Compressors . 99,83% of Ihe dust 
IS r e m o v e d before Ihe a i r enters y o u r e q u i p ­
ment. Sa les Representat ives , M i n e & Smel l er 
S u p p l y C o . , D e n v e r , C o l o , 

(1023) M A K I N G M O N E Y W I T H D E N V E R M E ­
C H A N I C A L G O L D P A N . Bul le t in P I B ^ U Den^ 
v e r E q u i p m e n t , D e n v e r , Colo . , s h o w s y o u 
h o w this is done . 

(1024) S E M I - P O R T A B L E C O M P R E S S O R . Bul le ­
tin H-620-B23, W o r t h i n g t o n P u m p 5 M a c h i n e r y 
C o r p . , H a r r i s o n , W. J . , i l lustrates this 6-cyl 
a ir -coo led unit p o w e r e d b y G e n e r a ! Motors 
^S'^y^^^ Diese! E n g i n e . 5 sizes, 142 to 445 
C , F , M , d i sp lacement , 63 to 125 H , P, spec i f i ca ­
tions, descr ipt ions a n d i l lustrations. 

(1025) D I S T R I B U T I O N T R A N S F O R M E R . Bul le ­
tin B-6096, A l l i s - C h a l m e r s M f g . C o . , M i l w a u k e e 
W i s , , conta ins 16 p a g e s i l lus l ra t ing a n d de­
s c r i b i n g the construction a n d a p p l i c a t i o n of 
their latest d is tr ibut ion trans former for rat­
ings from IV2 lo 25 k , v . a . a n d v o l t a g e from 
2400 fo 7620 volts. Construct ion p ic tures s h o w s 
lUst h o w they a r e bu i l i , 

(1026) A D J U S T A B L E D I A M E T E R V - B E L T P U L -
n ? X ® j 9°t!-. ' ^ ° ; , A D 3 9 , b y A m e r i c a n P u l l e y C o , , 
P h i l a d e l p h i a , P a . , contains 7 p a g e s of tables , 
d i m e n s i o n s a n d d r a w i n g s s h o w i n g p i tch 

.^" '^ prices . Sales Representa t ive , 
M i n e & Smelter S u p p l y C o . , D e n v e r , C o l o . 

(1027) E F F E C T O F W A T E R O N P U M P M A ­
T E R I A L S . Leaf let 6108 b y A l l i s - C h a l m e r s M f g . 
C o . , a n d M i l w a u k e e , W i s , , points out the im­
po r ta nce of inves t iga t ing the type of w a t e r 
lo b e p u m p e d a n d presents a n u m b e r of 
factors in water that affect p e r f o r m a n c e a n d 
service , a n d the effect of these v a r i o u s fac­
tors o n different p u m p mater ia l s . G r a p h i c a l 
i l lustrat ions are g i v e n . 

(102B) M T L L S - F L O T A T I O N . In the s u p o l e m e n t 
to T R E F O I L , for July , D e n v e r E q u i p m e n t C o . , 
Denver , y o u w i l l f ind 4 p a g e s for you'- enq i -
n e e r i n g note book c o v e r i n g m i l h n g at G r a n b y 
C o n s o l i d a t e d , C o p p e r M l . , B. C . Inc lud ing 
screen a n a l y s i s of p r o d u c l s . F l o w Sheet, flota­
tion equiomenf , a n a l y s i s of va'-ious Products 
m i l l costs a n d other d a t a . " T R E F O I L " r.lso 
conta ins . L a b . Notes, story of G i l p i n C o . . C o l o 
a n d other interesting items, 

(1029) F I N E R E D U C T I O N C R U S H E R S . T h e T r a y -
' / ' l?]^- ^' ^' T r a y l o r E n g i n e e r i n g 
i M f g . C o . , A U e n t o w n , P e n n . , shows a n e w 
M u l l i - S f a g e F i n e Reduct ion C r u s h e r . Less p o w ­
er a n d m o r e c a o a c i l y is c l a i m e d . B u l i e i i n 113 
g ives f u l l detai l s of this n e w product , 

(1030) R A K E C L A S S I F I E R . Bul l e t in N o . 407 b y 
M o r s e Bros, M a c h i n e r y C o . , D e n v e r , C o l o r a d o , 
descr ibes a n d i l lustrates Ihe n e w " T r u e l i n e " 
R a k e Clas s i f i er s , m a d e in s implex a n d d u p l e x 
mode l s incorpora t ing n e w ideas w h i c h m a k e 
for s impl ic i ty , e f f i c i ency a n d ease of o p e r a t i n g 
control . T a b l e s of d imens ions a n d capac i t i e s 
a r e g i v e n s h o w i n g m a c h i n e s lo fit y o u r re­
quirements . 
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E r n e s t F . R i e f l e r , E x - ' 3 4 , L y n b r o o k , 

N e w Y o r k ; J o h n H . W e n t z e l , E x -

' 3 7 , C h i n o o k , M o n t a n a ; A d r i a n L . 

B u r s o n , E x - ' 3 7 , D e n v e r , C o l o r a d o ; 

a n d J a m e s H . W a t e r h o u s e , E x - ' 3 7 , 

A u s t i n , T e x a s . 

T h e c o m m i t t e e w e l c o m e s t h e s e m e n 

a n d h o p e s t h e y w i l l b e h a p p y i n t h e i r 

m e m b e r s h i p . 

V a r i o u s w a y s a n d m e a n s o f i n d u c ­

i n g o t h e r g r a d u a t e s a n d E x - M i n e r s t o 

b e c o m e m e m b e r s o f t h e a s s o c i a t i o n 

w e r e d i s c u s s e d . 

C a p a b i l i t y E x c h a n g e 

'I^he C a p a b i l i t y E x c h a n g e r e p o r t e d 

e i g h t c a l l s i n M a y o f w h i c h t h r e e w e r e 

f i l l e d w i t h t h e r e m a i n d e r p e n d i n g . 

P u b l i c R e l a t i o n s C o m m i t t e e 

C h a i r m a n D o n a l d D y r e n f o r t h o f 

t h e P u b l i c R e l a t i o n s C o m m i t t e e r e ­

p o r t e d t h a t t h e f o o t b a l l films w e r e 

b e i n g w e l l r e c e i v e d a t t h e l o c a l s e c ­

t i o n m e e t i n g s w h e r e t h e y w e r e s h o w n . 

A h e l p f u l s u g g e s t i o n t h a t t h e s e films 

e m b o d y v i e w s s h o w i n g c h a n g e s i n t h e 

c a m p u s w a s f a v o r a b l y r e c e i v e d . 

T h e r e p o r t o f t h e A n n u a l B a n q u e t 

s h o w e d t h a t t h e c o m m i t t e e h a d s t a y e d 

w e l l w i t h i n t h e a l l o t t e d a p p r o p r i a t i o n , 

n o t w i t h s t a n d i n g t h e i n t e r e s t i n g e n t e r ­

t a i n m e n t a n d u s e f u l p r i z e s . 

T h e c o m m i t t e e ' s s u g g e s t i o n s f o r 

f u t u r e b a n q u e t s w e r e h e l p f u l . 

G e n e r a l 

A s h o r t d i s c u s s i o n r e l a t i v e t o p r o p e r 

s u b j e c t s f o r d i s c u s s i o n a t A l u m n i 

C o u n c i l m e e t i n g s f o l l o w e d . 

A l u m n i a r e i n v i t e d t o w r i t e t h i s 

c o m m i t t e e t h e i r s u g g e s t i o n s . 

(Continued on page 366) 

T H E M I N E S M A G A Z I N E * J U L Y 1 9 4 0 363 



T h e s a n d s o f 1 9 4 0 h a v e h a l f r u n 

t h r u t h e h o u r g l a s s . I b e l i e v e a t t h i s 

t i m e i t i s w e l l t o p a u s e , r e v i e w t h e 

a c c o m p l i s h m e n t s o f t h e f i r s t h a l f o f t h e 

y e a r , a n d , i n t h e l i g h t o f t h e e x p e r i ­

e n c e s g a i n e d d u r i n g t h a t t i m e , c h a r t 

o u r c o u r s e f o r t h e c o m i n g m o n t h s . 

T h i s a d m i n i s t r a t i o n e m b a r k e d u p ­

o n a p r o g r a m w h i c h h a s b e e n r e i t e r ­

a t e d s e v e r a l t i m e s , s o t h a t f u r t h e r 

e l u c i d a t i o n is u n n e c e s s a r y . O u r e x e c u ­

t i v e c o m m i t t e e a g r e e d t h a t t h i s p r o ­

g r a m s h o u l d a i m a t ( 1 ) s t r e n g t h e n ­

i n g o f o u r i n t e r n a l o r g a n i z a t i o n a n d 

m e m b e r s h i p a n d ( 2 ) a n e n d e a v o r t o 

w i p e o u t a f o r m e r d e f i c i t i n t h e t r e a s ­

u r y s o t h a t b y 1 9 4 1 t h e o r g a n i z a t i o n 

c o u l d b e o p e r a t i n g o n a b a l a n c e d 

b u d g e t . 

S t r e n g t h e n i n g t h e i n t e r n a l s t r u c ­

t u r e o f o u r a s s o c i a t i o n c o n s i s t s l o g i c a l ­

l y o f t h r e e p h a s e s { 1 ) e s t a b l i s h i n g a n 

a d m i n i s t r a t i v e u n i t c a p a b l e o f c o p i n g 

w i t h t h e i n t e n s i f i e d p r o g r a m s o n e c e s ­

s a r y f o r p r o g r e s s ( 2 ) r e o r g a n i z a t i o n o f 

l o c a l s e c t i o n s t o s u p p o r t t h e p r o g r a m 

b y c o l l e c t i v e , o r g a n i z e d e f f o r t i n t h e 

v a r i o u s g e o g r a p h i c a l d i s t r i c t s i n w h i c h 

t h e y f u n c t i o n a n d ( 3 ) a n e n d e a v o r t o 

i m p r e s s t h e i n d i v i d u a l m e m b e r w i t h 

t h e n e c e s s i t y o f h i s c o o p e r a t i v e i n a s ­

s u m i n g t h e r e s p o n s i b i l i t i e s o f m e m ­

b e r s h i p . 

T h e f i r s t p h a s e s o f a r a s a d m i n i s t r a ­

t i v e f u n c t i o n s a r e c o n c e r n e d h a s b e e n 

p r a c t i c a l l y a c c o m p l i s h e d b y a r e o r g a n ­

i z a t i o n o f o u r c o m m i t t e e s e t - u p t o 

m o r e c o m p l e t e l y c o v e r t h e a c t i v i t i e s 

i n w h i c h t h e a s s o c i a t i o n is e n g a g e d 

w i t h a m i n i m u m o f o v e r l a p p i n g a n d 

d u p l i c a t i o n o f e f f o r t s . I t m a y b e s a i d 

t h a t a c e r t a i n l a c k o f c o o r d i n a t i o n a n d 

" f o l l o w u p " e x i s t s i n t h e a d m i n i s t r a ­

t i v e b r a n c h . T h a t s i t u a t i o n i s i n h e r e n t 

i n a n o r g a n i z a t i o n w h i c h i s d e p e n d e n t 

u p o n v o l u n t e e r w o r k e r s , w h o , n e c e s ­

s a r i l y , m u s t s u b o r d i n a t e t h e i r w o r k 

f o r t h e g r o u p t o t h e t a s k o f e a r n i n g a 

l i v e l i h o o d . O u r c o m m i t t e e m e m b e r s 

a r e s u b j e c t t o n o c r i t i c i s m f o r t h e i r 

z e a l a n d e f f o r t s t o a c c o m p l i s h t h e 

w o r k a s s i g n e d t o t h e m . A b e t t e r c o ­

o r d i n a t e d p r o g r a m c a n b e a t t a i n e d 

o n l y t h r u t h e e m p l o y m e n t o f a r e g u ­

l a r , f u l l t i m e , a s s o c i a t i o n m a n a g e r . 

T h i s i s a n i m p o s s i b i l i t y a t t h e p r e s e n t 

t i m e , b u t s h o u l d b e a g o a l f o r t h e 

f u t u r e . 

T h e s i t u a t i o n r e g a r d i n g a n a w a k e n ­

i n g o f i n t e r e s t i n l o c a l s e c t i o n s , w h i l e 

c e r t a i n l y n o t s e n s a t i o n a l o r s p o n t a n ­

e o u s , i s n e v e r t h e l e s s g r a t i f y i n g . N e w , 

l i v e l o c a l s e c t i o n s h a v e b e e n i n s t a l l e d 

i n S e a t t l e , W a s h i n g t o n a n d P h o e n i x , 

E. J . BROOK 

A r i z o n a , u n d e r c a p a b l e l e a d e r s h i p . 

M i n e r s i n S h r e v e p o r t , L o u i s i a n a w i l l 

r e c e i v e t h e i r c h a r t e r w i t h i n t h e n e x t 

f e w w e e k s . O t h e r s e c t i o n s a r e p l a n n e d 

f o r v a r i o u s l o c a l i t i e s w h e r e e n o u g h 

a l u m n i r e s i d e t o w a r r a n t s u c h a c t i o n . 

T h e l o c a l i t i e s i n w h i c h y o u r e x e c u t i v e 

c o m m i t t e e b e l i e v e a d d i t i o n a l l o c a l s e c ­

t i o n s s h o u l d b e f o r m e d a r e F o r t 

W o r t h - D a l l a s , T e x a s ; C a r l s b a d , N e w 

M e x i c o ; P u e b l o , C o l o r a d o ; B a l t i ­

m o r e , M d . ; W a s h i n g t o n , D . C . ; a n d 

W i l m i n g t o n , D e l a , - N e w J e r s e y a r e a s . 

T h e n e e d i n t h e s e l o c a l i t i e s i s f o r 

s o m e M i n e s M e n t o a s s u m e t h e r e ­

s p o n s i b i l i t y a n d l e a d e r s h i p o f o r g a n ­

i z i n g t h e s e g r o u p s . 

W e a r e a l s o e n c o u r a g e d t h a t s e v ­

e r a l l o c a l s e c t i o n s a r e r e o r g a n i z i n g t o 

c a r r j ' o n m o r e a c t i v e l y a n d i n t e n s i v e l y 

t h e i r p r o g r a m o f c o o p e r a t i o n w i t h t h e 

n a t i o n a l o f f i c e r s . T h e C o l o r a d o , U t a h , 

a n d M a n i l a s e c t i o n s a r e a t p r e s e n t 

u n d e r g o i n g s u c h c h a n g e s as t h e i r o f ­

f i c e r s d e e m n e c e s s a r y t o a c h i e v e t h i s 

r e s u l t . T h e p r e s i d e n t s o f s e v e r a l o t h e r 

s e c t i o n s h a v e p r o m i s e d a c t i o n a l o n g 

t h i s f r o n t i n t h e i m m e d i a t e f u t u r e . 

I n o r d e r t o s t i m u l a t e i n t e r e s t i n 

l o c a l s e c t i o n s a p l a n o f a " L o c a l S e c ­

t i o n A c t i v i t y C o n t e s t " w i l l b e a n ­

n o u n c e d w i t h i n a f e w w e e k s . T h i s 

w i l l n o t o n l y p r o m o t e c o m p e t i t i o n 

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

to. l o c a l s e c t i o n o f f i c e r s t h e w e a k n e s s 

i n t h e i r o r g a n i z a t i o n s w h i c h r e q u i r e 

b o l s t e r i n g . 

T h e t h i r d p h a s e o f s e c u r i n g t h e a c ­

t i v e c o o p e r a t i o n o f a i l o u r m e m b e r s 

is t h e m o s t d i f f i c u l t t o o b t a i n . I t c a n 

b e a c h i e v e d o n l y b y s h o w i n g a c t u a l 

r e s u l t s i n o u r p r o g r a m . M e m b e r s a r e 

i n t e r e s t e d i n b e l o n g i n g t o a " l i v e " 

c o n c e r n ; i t is u p t o u s t o k e e p o u r s 

i n t h i s c l a s s i f i c a t i o n . T h e w a y t o m a k e 

i t " l i v e , " is f o r e a c h i n d i v i d u a l m e m ­

b e r t o m a k e a d e f i n i t e c o n t r i b u t i o n t o 

t h e g r o u p . 

E l s e w h e r e i n t h e m a g a z i n e i s a 

f i n a n c i a l s t a t e m e n t o f t h e s t a t u s o f 

o u r b u d g e t f o r t h e f i r s t h a l f o f t h e 

j ^ e a r . A n a n a l y s i s o f t h i s w i l l d i s c l o s e 

s t a t i s t i c a l d a t a s h o w i n g a c t u a l r e s u l t s 

a r e b e i n g o b t a i n e d n o t o n l y t o w a r d 

f i n a n c i a l s t a b i l i t y b u t i n a n i n c r e a s e d 

a c t i v i t y o f t h e v a r i o u s f u n c t i o n s o f t h e 

a s s o c i a t i o n . 

O u r o r g a n i z a t i o n m o v e s i n t o i n ­

c r e a s e d r e s i s t a n c e t o m a i n t a i n t h e p a c e 

s e t t h u s f a r i n o u r m e m b e r s h i p c a m ­

p a i g n f o r t h e e n s u i n g s i x m o n t h s . 

T h o s e o l d s t u m b l i n g b l o c k s p r o c r a s t i ­

n a t i o n , p a s s i v e r e s i s t a n c e , a n d " L e t 

G e o r g e d o i t " w i l l b e c o m e t o u g h e r 

" n u t s t o c r a c k . " T h e l o c a l s e c t i o n s 

a n d t h e i n d i v i d u a l l y a c t i v e m e m b e r 

m u s t o f f s e t t h o s e n e g a t i v e f o r c e s f o r 

u s . T h a t m e m b e r s h i p c a m p a i g n i s o f 

p a r a m o u n t i m p o r t a n c e . 

I h o p e t h i s r e p o r t , s u p p l e m e n t e d b y 

o u r f i n a n c i a l s t a t e m e n t w i l l g i v e o u r 

m e m b e r s h i p a v i e w o f t h e y e a r ' s i v o r k 

s o f a r , a n d t h a t t h e d i s c l o s u r e o f c e r ­

t a i n p h a s e s i n t h e f u t u r e w i l l m e e t 

w i t h a p p r o v a l a n d s u p p o r t . I n m y 

i n a u g u r a l a d d r e s s i t w a s o u r h o p e t h a t 

" O u r m e m b e r s c o u l d v i s u a l i z e n e w 

h o r i z o n s f o r a n e w y e a r . " 

T h e r e i s s o m e t h i n g a b o u t a h o r i z o n 

w h i c h i n t r i g u e s u s . L i t e r a l l y a n d 

f i g u r a t i v e l y t h e r e i s a d e s i r e t o i n ­

c r e a s e o u r h o r i z o n s , w h i c h a p p a r e n t l y 

i s i n h e r e n t w i t h i n e a c h o f u s . T h e 

d e e p e r w e a r e i n t h e v a l l e y s , t h e l e s s 

w e see o f t h e h o r i z o n . T h e h i g h e r 

w e c l i m b , t h e w i d e r i t b e c o m e s a n d 

t h e m o r e t r u e i t s p e r s p e c t i v e . I n s p i t e 

o f t h e c o u n t l e s s d e p r e s s i o n s a n d v a l ­

l e y s a c r o s s w h i c h o u r p a t h s t r a v e r s e , 

w e c o n t i n u e t o c l i m b , t h o u g h o f t e n w e 

w o n d e r w h y . N o m a t t e r h o w d i m 

a n d d i s t a n t t h e h o r i z o n s e e m s t o b e i n 

t h o s e m o m e n t s o f d i s c o u r a g e m e n t a n d 

" l o w s " t h e r e i s a m p l e c o m p e n s a t i o n 

o n c e t h e s u m m i t is a t t a i n e d a n d t h e 

p a n o r a m a o f a n i n f i n i t e e x p e n s e o f t h e 

u n e x p l o r e d i s u n f o l d e d b e f o r e u s . 
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FROM THE J!oca{Sections 

B A G U I O 

L. W. Lennox, '05, President; Frank Dela­
hunty, '25, Vice-President; T. J. Lawson, '36, 
Secretary-Treasurer, Box 252, Baguio, P. I. 
Monthly dinner meeting third Wednesday 
each month. 

B I R M I N G H A M 

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

B A Y C I T I E S 

Frank Hayward, '32. President; Will l am J . 
Rupnik, '29, Secretary-Treasurer, 714 Hillgirt 
Circle, Oakland, Caiif. Four meetings per 
year, 2nd Monday, March, June, September 
and December. 

B U T T E 

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

C H I C A G O 

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

C L E V E L A N D 

K. D. True, '35, President; R. J. Maloit, "37, 
Secretary-Treasurer, 970! Lamont Ave., 
Cleveiand, Ohio. Four meetings during year, 
4th Friday, March, June, September and 
December. 

D E N V E R 

Dent L. Lay, "35, President; R. J . McGlone, 
'27, Vice-President; A. L. Mueller, '35, Secre­
tary, 430 E. I Ith Ave., Denver, Colo. Four 
night meetings per year. July, October, 
January, April. 

I m p o r t a n t A n n o u n c e m e n t 

Colorado section has changed its meet­
ing date. Four night meetings per year. 
Meetings for balance of this year will be 
on July 19th and October iSth. 

We promise you an interesting meet­
ing. Join in the fun and enjoy a good 
night out. Remember the date July i9th, 
6:30 P.M., Oxford Hotel. 

HOUSTOr^ 

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 H o u s t o n C h a p t e r h e l d i t s r e g ­

u l a r m o n t h l y m e e t i n g o n F r i d a y , J u n e 

1 4 a t 6 : 0 0 ' p . m . i n t h e C a f e t e r i a o f 

t h e L a m a r H o t e l . D u e p r i n c i p a l l y t o 

v a c a t i o n s , w e h a d t h e p o o r e s t a t t e n d ­

a n c e i n s o m e t i m e . T h e o n l y r e g u l a r 

m e m b e r s p r e s e n t w e r e C . W . M c ­

G u i r e , ' 3 6 a n d R a l p h J . S c h i l t h u i s , 

' 3 0 . M e s s r s . L e s t e r N e u h a u s a n d 

N i c h o l a s N e f f o f t h e c l a s s o f ' 4 0 , w d i o 

a r e h e r e l o o k i n g f o r j o b s , a l s o a t ­

t e n d e d . 

O u r p r e s i d e n t , M r . C l a r k W . 

M o o r e , ' 3 2 , h a s b e e n p r o m o t e d t o 

s u p e r i n t e n d e n t o f t h e M i l l s - B e n n e t t 

P r o d u c t i o n C o m p a n y ' s o p e r a t i o n i n 

t h e L o p e z f i e l d , a n d w e r e g r e t t o a d ­

v i s e t h a t h e h a s m o v e d f r o m H o u s t o n 

t o B r u n i , T e x a s , B o x 1 0 0 1 . T h i s w i l l 

s e r v e t o n o t i f y h i m t h r o u g h t h e m a g ­

a z i n e t h a t h e i s b e i n g r e t a i n e d a s 

p r e s i d e n t o f t h e C h a p t e r f o r t h e r e ­

m a i n d e r o f t h e t e r m , o p e r a t i n g b y 

r e m o t e c o n t r o l . 

L O S A N G E L E S 

R. S, Brummett, 26, President; William Du­
gan, Ex-'12, Secretary, 315 West 9th St., 
Los Angeles, Calif. Four meetings during 
the year, 2nd Monday of month, January, 
April, July and October. 

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

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

T h e l a s t m e e t i n g o f t h e N e w Y o r k 

s e c t i o n , u n t i l n e x t f a l l , w a s p o s t p o n e d 

f r o m M a y 1 4 t h t o J u n e 4 t h b e c a u s e 

t h e e s s e n c e o f t h e p r o g r a m , n a m e l y , 

t h e m o v i n g p i c t u r e s o f t h e M i n e s -

C . C . f o o t b a l l g a m e , d i d n o t a r r i v e 

i n t i m e . H o w e v e r , t h e y f i n a l l y d i d 

c o m e a n d w e r e t h o r o u g h l y e n j o y e d . 

T h e " u n i o n " o p e r a t o r s , C l a r e F r e n c h 

a n d J a c k B o n a r d i , s p e n t s o m e t i m e 

t r j d n g t o s o l v e t h e i n t r i c a c i e s o f t h e 

p r o j e c t o r a n d t h e y w e r e p r o b a b l y as 

s u r p r i s e d a s t h e r e s t o f u s w h e n t h e 

p i c t u r e s c a m e o u t r i g h t s i d e u p . I t 

l o o k e d g o o d t o u s t o see M i n e s o n t h e 

t o p - h e a v y s i d e o f t h e s c o r e b o a r d . 

T e d C a r t e r a l s o b r o u g h t a l o n g a 

r e e l o f m o v i n g p i c t u r e s o n g e o p h y s i c a l 

p r o s p e c t i n g w h i c h w a s v e r y i n t e r e s t i n g 

a n d i n s t r u c t i v e . 

A l o t o f n e w m e n , p a r t i c u l a r l y s o m e 

o f t h e c l a s s o f 1 9 4 0 , w i l l p r o b a b l y 

b e c o m i n g i n t o t h e N e w Y o r k a r e a 

t h i s s u m m e r a n d t h e y s h o u l d b e s u r e 

t o l e t t h e s e c t i o n s e c r e t a r y k n o w t h e i r 

a d d r e s s e s . 

T h o s e i n a t t e n d a n c e a t t h i s m e e t i n g 

w e r e : 

H . J . W o l f , '03; T . Pi lger , Ex - ' IO ; C. 
L . French, '13; J . G . Bevan, '21 ; Jack 
Bonardi , '21; Frank McKin less , '23; B i l l 
Berry , '24; S. D e i Rio, '28; Scott Turne r , 
Hon . '30; T e d Carter, ' 31 ; B r a d Bai ley, 
'37; Ben Geddes, '37; and C. O. Reiser, 
'3H. 

S A L T L A K E C I T Y 

Otto Herres, ' l i , President; Kuno Doerr, Jr., 
'27, Secretary, 700 McCormick Bldg., Salt 
Lake City, Utah. Meetings upon call of secre­
tary. 

Axel E. Anderson, '04, Seattle, Wash., Presi­
dent; Louie C. Rhodes, '20, Spokane, Wash., 
Vice-Pres.; R. Kenneth Burgess, '28, Portland, 
Ore., Vice-Pres.; Daniel L. Beck, '12, Secre­
tary-Treasurer, 1020-21 Lloyd Bldg., Seattle, 
Wash. Meetings: 2nd Monday, September, 
December, March, June. Visiting Mines Men 
please notify secretary and called meetings 
will be arranged. 

A m e e t i n g w a s c a l l e d b y A x e l E . 

A n d e r s o n , ' 0 4 , a t 6 : 3 0 P . M . , M a y 

2 7 t h , 1 9 4 0 , a t t h e N e w W a s h i n g t o n 

H o t e l , S e a t t l e , W a s h i n g t o n , f o r t h e 

p u r p o s e o f o r g a n i z i n g t h e N o r t h w e s t 

s e c t i o n o f t h e C o l o r a d o S c h o o l o f 

M i n e s A l u m n i A s s o c i a t i o n . 

A t t h i s m e e t i n g , t h e f o l l o w i n g w e r e 

p r e s e n t : 

A x e l E . Anderson, '04; Dan ie l L . Beck, 
'12; E d w i n E . Bussey, '97; Charles W . 
Harkison, '06; Henry J . Hersey, '24; 
H o w a r d J . Hi l ton , '10; E r i c M . Smith, 
'OS. 

H . G . W a s h b u r n , ' 0 4 , W a l l a c e , 

I d a h o , w a s i n t o w n o n M a y 2 7 t h , e n ­

r o u t e t o t h e A z u r i t e M i n e , b u t b e ­

c a u s e o f p r e v i o u s a p p o i n t m e n t s w a s 

u n a b l e t o r e m a i n o v e r f o r t h e e v e n i n g 

m e e t i n g . N o t e s w e r e r e c e i v e d f r o m 

T H E M I N E S M A G A Z I N E > J U L Y 1 9 4 0 365 



W . D . S p e n c e r , ' 0 4 , o f P o r t l a n d , 

O r e g o n , J . D . V i n c e n t , ' 3 3 , o f H o l -

d e n , W a s h i n g t o n , a n d L e o A . S c h e r -

r e r , ' 2 4 o f S e a t t l e , e x p r e s s i n g t h e i r 

r e g r e t s t h a t t h e y w e r e u n a b l e t o a t ­

t e n d t h e m e e t i n g . 

T h e f o l l o w i n g o f f i c e r s w e r e e l e c t e d : 

Pres ident—Axel E - Anderson, '04 , Seat­
tle, W a s h . 

Vice-Pres.—Louie C . Rhodes, ' 2 0 , Spo­
kane, W a s h . 

Vice-Pres.—R. Kenneth Burgess, ' 2 8 , 
Portland, Ore. 

Secy.-Treas.—Daniel L . Beck, ' 1 2 , Seat­
tle, W a s h . 

I t w a s d e c i d e d t o asses s m e m b e r s 

$ 1 . 0 0 p e r a n n u m t o d e f r a y e x p e n s e s 

o f m a i l i n g n a t u r e a n d c h a p t e r g u e s t s , 

s t a t i o n e r y , e t c . 

R e g u l a r m e e t i n g s a r e t o b e h e l d 

q u a r t e r l y , b e g i n n i n g o n t h e s e c o n d 

M o n d a y e v e n i n g i n S e p t e m b e r . S p e ­

c i a l l u n c h e o n m e e t i n g s w i l l b e c a l l e d 

b y t h e p r e s i d e n t o n o c c a s i o n , a n d p a r ­

t i c u l a r l y u p o n t h e o c c a s i o n o f v i s i t s t o 

S e a t t l e b y o u t s i d e m e m b e r s . 

M e m b e r s o f t h i s s e c t i o n a r e r e ­

q u e s t e d t o p h o n e M r . A n d e r s o n ' s o f ­

f i c e , E l l i o t 3 2 7 6 , o r M r . B e c k ' s o f f i c e , 

S e n e c a 2 7 5 5 , w h e n e v e r t h e y h a v e 

i t e m s o f i n t e r e s t w h i c h m a y b e p l a c e d 

i n t h e P e r s o n a l C o l u m n o f t h e A l u m n i 

M a g a z i n e . 

I t w a s s u g g e s t e d t h a t o n o c c a s i o n 

a s t h e V i c e - P r e s i d e n t s i n S p o k a n e a n d 

P o r t l a n d s h o u l d d e e m i t w i s e , m e e t ­

i n g s o f t h i s s e c t i o n b e h e l d a t t h e s e 

p o i n t s f o r t h e b e n e f i t o f m e m b e r s w h o 

c a n n o t a t t e n d m e e t i n g s i n S e a t t l e . 

P r e s i d e n t A n d e r s o n s t a t e d t h a t i t 

w a s h i s a m b i t i o n t o v i s i t p e r s o n a l l y , 

e v e r y m e m b e r r e s i d i n g w i t h i n t h e a r e a 

o f N o r t h I d a h o , O r e g o n a n d W a s h ­

i n g t o n . 

A n E n t e r t a i n m e n t C o m m i t t e e w a s 

a p p o i n t e d , c o n s i s t i n g o f M e s s r s . C . W . 

H a r k i s o n , E d w i n E . B u s s e y , a n d E r i c 

M . S m i t h . A . P u b l i c a t i o n C o m m i t t e e 

w a s a p p o i n t e d , t o b e c o m p o s e d o f 

M e s s r s . D . L . B e c k , L . C . R h o d e s , 

a n d R . K e n n e t h B u r g e s s . 

T h e g e n e r a l f e e l i n g e x p r e s s e d a t t h e 

m e e t i n g w a s t h a t t h e f o r m i n g o f t h e 

N o r t h w e s t s e c t i o n s h o u l d p r o v e o f 

b e n e f i t t o m e m b e r s a n d v i s i t o r s , d u e 

t o t h e l a r g e n u m b e r o f t r a v e l e r s t h a t 

p a s s t h r o u g h S e a t t l e e n r o u t e t o A l a s k a 

a n d p o i n t s i n t h e O r i e n t . I t i s h o p e d 

t h a t v i s i t o r s w i l l m a k e t h e m s e l v e s 

k n o w n b y c a l l i n g e i t h e r p e r s o n a l l y o r 

p h o n i n g t h e o f f i c e s o f M r . A n d e r s o n 

o r M r . B e c k . 

V i c e - P r e s i d e n t R . K . B u r g e s s w a s 

i n S e a t t l e o n b u s i n e s s t h e m i d d l e o f 

| u n e a n d w a s t h e i n s p i r a t i o n f o r a 

g r o u p t o g a t h e r f o r l u n c h e o n a t D o n ' s 

S e a f o o d r e s t a u r a n t . T h o s e p r e s e n t 

w e r e E . E . B u s s e y , ' 9 7 H . J . H i l t o n , 

' 1 0 ; A . E . A n d e r s o n , ' 0 4 ; R . K . B u r ­

g e s s , ' 2 8 . 

M r . B u r g e s s w i l l o r g a n i z e t h e 

P o r t l a n d g r o u p a n d a l s o w o r k w i t h 

t h e b o y s a t S p o k a n e . 

P H O E N I X 

Two meetings In year, second Saturday in 
April and October. T. E. Giggey, "34, 
President; A. F. Hallett. '09; Percy Jones, 
Jr., '08, Vice-Presidents; E. M. J . Alenius, 
'23, Secretary-Treasurer, Box 2751, Phoenix, 
Ariz. 

P I T T S B U R G H 

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

(Continued on page 274) 

T U L S A 

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

W I C H I T A 

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

s u c c e s s o f t h e v a l u a t o r w d l l d e p e n d 

u p o n h i s a b i l i t y t o r e a d t h e g e o l o g i c a l 

s i g n s t h a t r e s e a r c h h a s s h o w n d o e x i s t . 

til u a i i o n — 

(Continued from page 342) 

T h e p a s t i n q u i r i e s o f t h e s c i e n t i s t 

r e g a r d i n g s t r u c t u r a l c o n t r o l , m a g -

m a t i c d i f f e r e n t i a t i o n , m e t a s o m a t i c a l ­

t e r a t i o n , w e a t h e r i n g , e l e c t r i c a l c o n ­

d u c t i v i t y , m i n e r a l a s s o c i a t i o n s , p a r a ­

g e n e s i s a n d o t h e r s a r e n o w d e v e l o p i n g 

p r a c t i c a l a s p e c t s a n d i n t h e h a n d s o f 

c o m p e t e n t m e n p o s s i b i l i t i e s , a l t h o u g h 

n o t m e a s u r a b l e , a r e b e c o m i n g p r o b a ­

b i l i t i e s . I n m y o p i n i o n t h e d a y o f 

m e a s u r a b l e q u a n t i t i e s o f o r e i n p l a c e 

w i t h a " F o r S a l e " s i g n o n t o p a r e 

e x p i r i n g . T h e v a l u a t i o n o f t h e f u t u r e 

w i l l b e b a s e d m o r e a n d m o r e o n o r e 

p o s s i b i l i t i e s a n d t o a l e s s e r e x t e n t o n 

m e a s u r a b l e q u a n t i t i e s o f o r e a n d t h e 

(Continued from page 363) 

P u b l i c a t i o n C o m m i t t e e 

C h a i r m a n B r u c e B . L a F o l l e t t e r e ­

p o r t e d t h a t w h i l e t h e a c t u a l e a r n i n g s 

o f t h e p u b l i c a t i o n s a r e i n a d v a n c e o f 

t h e b u d g e t r e q u i r e m e n t s a t t h i s p e r i o d , 

t h e r e w a s a d e f i c i e n c y i n s u b s c r i p t i o n s 

a n d a d v e r t i s i n g f o r t h e m o n t h o f M a y . 

M o r e a d v e r t i s i n g i s n e e d e d t o k e e p 

t h i s i t e m i n l i n e w i t h t h e b u d g e t e s t i ­

m a t e . 

B o o k s a l e s a r e a d v a n c i n g n i c e l y a n d 

m a n y a r e d i s c o v e r i n g t h a t w e a r e 

r e n d e r i n g a v a l u a b l e s e r v i c e . I t i s d e ­

s i r e d t o p r o m o t e t h e s e r v i c e i d e a i n 

c o n n e c t i o n w d t h t h i s a c t i v i t y a n d m a k e 

o u r m e m b e r s c o n s c i o u s o f t h e f a c t t h a t 

t h i s d e p a r t m e n t i s a b l e a n d w i l l i n g 

t o a c t as a c l e a r i n g h o u s e f o r t h e i r 

b o o k r e q u i r e m e n t s . 

T h e s i t u a t i o n i n r e g a r d f o r m a t e r i a l 

so, f a r t h i s y e a r h a s b e e n g o o d b u t w e 

c a n u s e a l a r g e r v a r i e t y o f m a t e r i a l t o 

a d v a n t a g e . 

G o o d p r o g r e s s i s b e i n g m a d e o n t h e 

S p e c i a l P e t r o l e u m N u m b e r f o r A u g u s t 

b u t s o m e a r t i c l e s p r o m i s e d a r e v e r y 

s l o w c o m i n g i n . M r . B u e l l , w h o is 

w o r k i n g u p m a t e r i a l , r e p o r t s t h a t w e 

w i l l h a v e a n o u t s t a n d i n g n u m b e r t h i s 

y e a r ; h o w e v e r , t h e a c t u a l s i z e o f t h e 

i s s u e w i l l b e g o v e r n e d t o a l a r g e e x ­

t e n t , a s u s u a l , b y t h e a m o u n t o f a d ­

v e r t i s i n g o b t a i n e d . E v e r y M i n e s M a n 

w a n t s t o see t h i s n u m b e r a n o u t s t a n d ­

i n g s u c c e s s — s o g i v e u s a h a n d i n s u p ­

p l y i n g a d v e r t i s i n g a n d m a t e r i a l . 

P R I Z E W I N N E R 

Ted Goudvis of the class of '40 Is starling in first class manner as a Mines 
graduate—one of the first things he does Is to read a copy of MINES MAGAZINE 
from cover to cover and in doing so [unfortunately for the editorial staff) he notes 
18 errors in the May Issue. The editors cannot agree with him on ail of the 18, 
however there are enough left to entitle him to the prize for that month, so to 
him goes a free subscription to the Magaiine for one year. 

O X f O R D H O T € L 
o n D e n v e r ' s M a i n S t r e e t 

O n e Block from Union Station 

Single: $1.50 to $3.00 
Double: $2.00 to $5.00 
T I L E D T U B A N D S H O W E R S 

Pood Famous 
Cafe, Coffee Shop and Cocktail JCounge 

J . L. B R O O K S Management W . A , V A L L E E 

H Y o u E n j o y F o o d a t i t s B e s t Y o u W i l l , E n j o y t h e 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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T R E A S U R E R ' S R E P O R T 
C O L O R A D O S C H O O L O F M I N E S A L U M N I A S S O C I A T I O N 

B U D G E T FOR T H E Y E A R 1 9 4 0 

R E C E I P T S 

June 30 , 1 9 4 0 
Budget Coil. 

Estimate lo 
1940 Date 

F r o m Accounts Receivable - - -- - • $ 2 , 4 2 3 . 3 2 $ 2 , 1 4 7 . 7 3 
A l u m n i Counci l - - - - - 2 0 0 . 0 0 
Capabi l i ty Exchange - - - - 50 .00 9 .71 
pu'e^ I _ 2 , 8 9 2 . 1 6 1 ,744.00 

Entertainment Committee . - . - - 3 0 0 . 0 0 2 6 4 . 1 2 

Interest - - - - - - - 80-00 35 85 

Miscellaneous - - - 100-00 4 9 . 7 4 

Publications - . - - - - - 1^ ,100 .00 6 ,056 .79 

$ 2 0 , 1 4 5 . 4 8 $ 1 0 , 3 0 7 . 9 4 

Percent 
Coilecled 

19. 

6 0 . 

44.8 
49.7 
42.9 

5 0 % 

Credit 

B.ilance 

; 2 7 5 . 5 9 

2 0 0 . 0 0 

4 0 . 2 9 

1 ,148.16 

35.88 

4 4 . 1 5 

50 .26 

8 ,043 .21 

51.0 $ 9 , 8 3 7 . 5 4 

D I S B U R S E M E N T S 

For Accounts Pay 
A l u m n i Coun 
Bank Charge 

Insurance 

Budget Disbiirseme nt Percent Credit 
Approp. to dace Expended Balance 

.$ 4 , 0 5 5 . 9 3 $ 3 , 9 5 4 . 1 9 97 . $ 1 0 1 . 7 4 

2 0 0 . 0 0 8 7 . 1 5 43.5 1 1 2 . 8 5 

50 .00 2 5 . 0 0 SO. 2 5 . 0 0 

1 5 0 . 0 0 2 4 . 3 5 16 . 125 .65 

4 0 0 . 0 0 3 1 7 . 1 7 79 . 82 .83 

9 .55 9 .55 

4 0 0 . 0 0 1 6 1 . 1 2 4 0 . 2 3 8 . 8 8 

1 0 0 . 0 0 9 7 . 7 7 97 .7 2.23 

5 5 0 . 0 0 2 2 8 . 2 4 4 1 . 3 2 1 . 7 6 

1 0 0 . 0 0 12 .25 12. 87 .75 

. 1 0 , 6 9 4 . 0 0 3 ,727 .05 34.8 6 ,966 .95 

4 8 0 . 0 0 2 4 0 . 0 0 50 . 2 4 0 . 0 0 

2 , 5 0 0 . 0 0 1,207.75 4 8 . 1 ,292.25 

1 5 0 . 0 0 1 0 8 . 5 7 72 . 41 .43 

1 5 0 . 0 0 7 9 . 6 4 53. 7 0 . 3 6 

1 5 0 . 0 0 113 .99 75.9 36 .01 

$ 2 0 , 1 3 9 . 4 8 $ 1 0 , 3 8 4 . 2 4 5 1 . $ 9 , 7 5 5 . 2 4 

R E C E I P T S 

Balance beginning of budget period 
Income to date, budget period...-. 

t 423.27 
10,307.94 $ 1 0 , 7 3 1 . 2 1 

D I S B U R S E M E N T S 

Expenditures to date, budget period 

Cash on hand — --

1 0 , 3 8 4 . 2 4 

% 3 4 6 . 9 7 

R E C A P I T U L A T I O N 
Accounts Receivable, June 30 , 1940 - - - $ 1 , 4 2 6 , 8 5 
Cash on hand, June 30 , 1940 — - ^ 4 6 . 9 7 

$ 1 , 7 7 3 . 8 2 

Accounts Payable, June 30 , 1 9 4 0 - 1 ,289.42 

Net credit, June 30 , 1940 — - - $ 4-84.40 
Net deficit, January 1, 1940 — - 1 ,209 .34 

Net gain, first six months 1940 . . . . $1 ,693 .74 
Respectfully submitted, 

G E O R G E W . T H O M A S , 

Treasurer. 

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 . . . . T R f l t L W f l V S i 

S e e Y o u r 

LOCAL TRAILWAYS AGENT 
o r 

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

TRAILWAYS 
Passenger Troflic Department 

DENVER UNION BUS DEPOT KE. 2291 501 17TH STREET, DENVER, COLO. 
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C A R D S 

A . E. Anderson, '04 
E, I. DuPont de Nemours & Co., Inc. 

I I 10 Hoge Building 
Seattle, Washington 

Jack P. Bonardi, '21 
New York 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 Bufler, '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 rates. 

Walter E, Burlingame, '01 
Assayer—Engineer—Chemist 

2040 Broadway Phone: TA. 36i5 
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 Co. 

Denver Colorado 

W . C . Douglass, 'II 
Mining Engineer 

Hedley British Columbia 

Thomas S. Harrison, '08 
Consulting Oil Geologist 

I 104 First National Bank Bldg. 

Denver, Colorado 

Har!ow D. Phelps, '10 
Mining Engineer 

U. S. Mineral Surveyor 

Prescott Arizona 

Alfred E. Perkins, '10 
Western Division Manager 

Crucible Steel Co. of America 

2635 Walnut Street Denver, Colo. 

W E D D I N G S 
S n y d e r - M c C o o l 

Raymond Snyder, '37, was marr ied in 
St. Louis , Missour i , on Tuesday, M a y 14, 
1940, to M i s s E m m a M c C o o l of Mount 
H a r r i s , Colorado. P r i o r to his present 
position wi th the K i n g w o o d O i l Company, 
M r . Snyder was employed by the Vic tor -
Amer ican Fuel Company at Mount H a r ­
ris, T h e couple are now at home at 525 
No. Shelby Street, Salem, Il l inois. 

Y a r r o l l - M o r g a n 

Before going to Lucerne Val ley , C a l i ­
fo rn ia to take over the duties of M i l l 
Foreman of the cyanide plant for Mines , 
Inc., W a r r e n H . Y a r r o l l , '34, was mar­
ried to M i s s Helen M o r g a n of Los 
Angeles. T h e address of M r . and M r s . 
Y a r r o l l is Box 113, Lucerne Val ley . 

H u n t - W i l s o n 

Fo l lowing close on his graduation f r o m 
Mines this year was the marriage of M a l ­
colm M . Hunt to M i s s M a r j o r i e M . W i l ­
son of Golden which took place Sunday 
afternoon. M a y 26. T h e ceremony was 
performed in the garden of the home of 
the bride's mother, M r s . M a y Wi l son , the 
Rev. J . F . Starr officiating. 

M r . Hunt 's home is in Prince Rupert, 
Br i t i sh Columbia but the couple are now 
located in Sudbury, Ontario, where he ac­
cepted a position with the International 
Nicke l Corporation. 

B I R T H S 
Since A p r i l 18, 1940, A n n Al lene Cockle 

has been a welcome addition to the house­
hold of M r . and M r s . Robert Cockle. She 
seems to be very happy in her new sur­
roundings and is the pride and joy of her 
big sister, Janice, who is three years old. 

Specifications of A n n at b i r th : 
Weight , 6 pounds—3 ounces. 

Fu l ly equipped 
Free Squealing—Automatic Feeding 

Seldom Requires Oi l—Spark l ing Blue 
Lamps 

Body Colo r—Del igh t fu l pink 
T r a v e l s nicely—wet or dry. 

F .O .B .—Money couldn't buy her. 

Editor's Note; Her father is mine engineer for 
the Standard Silver-Lead M i n i n g Company at W i l ­
born, iX'Iontana. 

R. E . West l ing , '37, reported recently 
that his household was Increased to three 
on M a y 11 by the a r r i va l of a baby boy. 
" A l l three doing nicely." Name of the 
baby was not given, however, "Cour t" 
Doolittle is saving a place for him in the 
class of '62. 

T h e proud father is production engi­
neer for the G u l f O i l Corporat ion at 
Tu l sa , Oklahoma. 

M r . and M r s . Robert J . Dal ton announce 
the a r r i va l of a nine-pound, fourteen-
ounce daughter on M a y 29. M r . Dalton, 
of the class of '32, is metallurgist f o r the 
C l i m a x Molybdenum Company. 

B L U E P R I N T 
ZNLARGOGRAPH PHOTOCOPY. ANDV 
OTHER REPRODUCTION SERVICE 

' THE COLORADO BLUE PRINT PAPER AND SUPPLY C o . ' 
MAiN 5106 1340 GLENARM PL. 
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C A R D S 

Root & Simpson, Inc. 
Metallurgical Chemists, Assayers 

Denver, Colo. 

W . G . Swart, Hon. '17 
Mining Engineer 
916 Union Street 

Alameda, California 

Ceci l R. Walbridge, '29 
Sales Engineer 

Worthington Pump and Machinery Corp. 

1640 Blake St. Denver, Colorado 

W m . D. Waltman, '99 
Franco-Wyoming Oil Company 

601 Edison Bldg., Los Angeles 

Elmer R. Wilfley, '14 
Wiifiey Centrifugal Pumps 

Denver, Colo. 

Fascinating Oi l Business 
By Max W. Ball, '06 

444 pages, 38 illustrations 
10 maps 

PRICE $3.00 

Order your copy from 
MiNES MAGAZINE 

734 Cooper Bldg. Denver 

your Watck 
\ largo variety of makes 
ind styles fo select f rom. 
American and Foreign. 
Jive me an Idea of what 
•OU want. Let me advise 
OU personally. Surpris-
ngly low prices. Satis-
—'•'on guaranteed. 

THIS E N G I N E E R ' S 
S P E C I A L 

A 15 jewel Bls'm, 
waterproof, lumi­
nous d i at and 
fiands, Veritas case 
(waterproof), non-
magnetic wrist 
walch. 

Price S25'O0 

FINE W A T C H 
R E P A I R I N G 

\\\ makes. Chronographs, 
achometers and Tele­
meters. Dial Gauges . A 
eal job and prompt 
ervice. Special attention 
o by-mail work. 

A J E W E L R Y SERVICE 
A visit to niy display room will convince you 
that we can supply your needs in iewelry. 
whether a diamond ring tor 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 maii . 

W I L L I A M C R O W 

335 University Building Denver, C o l o . 

Endorsed by Mines Magazine 
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(Continued from page 361) 
above 37-kv consist of combinations of two 
single units, fo r instance, a 40-kv arrester 
would consist of two 20-kv units, etc. T h e 
two units combine to form one integral 
arrester. 

Features include absolute moisture 
proofing, brought about by the solder 
hermetical seal at each end casting. Great­
est improvement is i n protective ability 
against l ightning, every arrester being 
guaranteed to discharge at least 65,000 
surge amperes on a 5-10 micro-second 
wave. T h i s is possible because of the 
three inch diameter resistance blocks, 
formerly used only on arresters rated 50-
kv and above. Gap breakdown is uniform 
and stabilized by the resistance type 
spacers and metal electrodes. T o insure 
their handl ing "long-tail wave" l ightning, 
and freedom f r o m radio interference each 
arrester is tested in the laboratoiy under 
rated power voltage. 

Self-supporting, they may be mounted 
directly on transformers, or other equip­
ment. Where small clearances prohibit 
this, mounting brackets may be used and 
are obtainable. 

Further information may be obtained by 
wr i t i ng Dept. 7-N-20, West. Elec. & M f g . 
Co., East Pittsburgh, P a . 

^lant ^ews 
Allis-Chalmers Increases 
El Paso Office Personnel 

J . E . Despins, M i n i n g Div i s ion , A l l i s -
Chalmers M f g . Company, Mi lwaukee , 
Wisconsin , has recently been transferred 
to the company's E l Paso district office. 
He w i l l act in the capacity of office engi­
neer under M r . O. F. Metz , district office 
manager. 

M r . Despins is a graduate of the M i c h ­
igan College of M i n i n g and Technology 
and completed the company's graduate 
student course prior to his service with 
the M i n i n g Div i s ion . He is a junior mem­
ber of the Amer ican Institute of M i n i n g 
Engineers. 

Mechanical Supplies, Incorporated, 
Manila, P. I. 
Invites Correspondence from Manufacturers 

Announcement comes f rom M a n i l a that 
Mechanica l Supplies, Incorporated have 
purchased the business and stock of the 
Ber ry Engineer ing Co, 

M r , Donald B . M a c A f e e is President 
and General Manager of the new corpora­
tion and is a machinery executive of many 
years experience in the Phil ippine Islands. 
A s sales manager, M r . M a c A f e e has 
visited most plants and has a compre­
hensive knowledge of the F a r East mines 
and industrials. 

T h e new corporation Intends to increase 
its lines. Par t icu la r attention w i l l be given 
to marine engines, rice m i l l equipment, 
mining machinery, logging and lumber 
mi l l equipment, machine shop tools, road 
and construction machinery as weli as 
hydraul ic pumping machinery and spe­
cial ized equipment. 

A complete stock of mi l l and mechanical 
supplies w i l l be on hand in the corpora­
tion's warehouse at M a n i l a . 

M r , M a c A f e e states that his corporation 
w i l l w i l l ing ly consider any new develop­
ments in mechanical equipment. M a n u ­
facturers are requested to write the cor­
poration at its mai l address in M a n i l a , 
P. O. Box 1177 regarding lines of equip­
ment available for export. 

Mechanical Supplies, Incorporated in 
its location at 320 13th Street Port A r e a , 
M a n i l a has large display quarters and a 
well equipped warehouse. T h e corpora­
tion has been organized by various M a n i l a 
business men and its capitalization is 
sufficient to permit continual expansion. 

D i e s e l - E l e c t r i c s t o H a u l I r o n O r e f r o m 

L a r g e s t O p e n - P i t I r o n - O r e M i n e 

In t h e W o r l d 

T h e first diesel-electric locomotives for 
the Mesabi Iron Range of the Lake Su­
perior district w i l l go into service in June 
in the Minnesota properties of the Ol ive r 
I ron M i n i n g Company, a subsidiary of 
the United States Steel Corporation. Of 
the ten diesel-electric locomotives going 
into service, seven are equipped with 
General Electr ic apparatus installed in 
locomotives built by the Amer ican Loco­
motive Company. 

These locomotives, rated 1000 hp and 
weighing 125 tons each, w i l l be used f rom 
16 to 24 hours per day to haul trains of 
loaded ore cars f r o m open pit mines, 200 
to 400 feet deep on a two to eight mile 
haul to the top of the pit. T h e locomo­
tives w i l l push or pull the trains over 
the switchbacks and up heavy grades with 
S per cent maximum against the load. 

H i g h tractive eifort, less smoke, and 
ability to negotiate sharp curves were 
among the reasons for the selection of 
diesel-electric locomotives. 

T h e Ol iver Iron M i n i n g Company's 
Hul l -Rus t property at H ibb ing is a huge 
excavation, 350 feet deep, ZYz miles long 
and a mile wide. Including the glacial 
overburden that covered the ore, more 
material has been taken f r o m this pit than 
was removed in bui ld ing the Panama 
Cana l . 

T h e 60 miles of standard gage rai l road 
track used in the Hul l -Rus t open pit mine 
at H ibb ing is shifted to new locations as 
mining progresses. T h i s track shif t ing is 
accomplished by means of locomotive 
cranes which left the track in 30 foot 
sections. 

T h e H ibb ing property is part of the 
enormous Mesab i Iron Range of Minne ­
sota, which in its 47 years of mining 
history has produced more than a bil l ion 
tons of ore. T h e Mesabi has even been 
called the nation's storehouse of steel and 
has played a very major part in making 
the United States the leading steel pro­
ducing nation of the wor ld , 

SOILLESS 
G r o w t h o f P l a n t s 

by Carleton Ellis and Miller W. Swaney 

The first complete ti'eutisc in book form on this 
Immensely important guliject wlilcli diseussea tlior-
uughty all tbrfic nietliwls of SniUesa Growtli-—Wateî  
Culture, Sand Culture and Suli-iiTigation. 

Interesting, timely, and Instinctive both to scientist'! 
anil laymen is this new eomprebensive book on the art 
of growing plants witbout. soil. Trobalily no feclinical 
development of the past decade has made a moi'e 
trimnpbant entrance into the realm of lay science than 
has the soilless growth of plants. So important hi this 
new development in plant erowtli, that the National 
Besoiirces Committee selected it as one of tbe few 
recent technical advanceiiienls likely to help fashion 
tbo future of tbis countiy. Bo fasciiialins is this 
method of growing dowel's, vegetables aud fniits, tbat 
tbe desire to tiy out this "new Wiy" is spreading 
with pliciiomenal speed. 

Tahle of Conteiiis: Chemistry of Plant Life; firowiuE 
in Mineral .Aggregates; Sand-Culture Method; Sub-
iiTigation Method; (Jrowiiig in Walcr; Walter-culture 
System; Nutrient Solutions; llmisebold Piant Culture; 
Growing Flowers for the Familj'; Growing Vegetables 
for the Family; Commercial Aspects; Special Chemi­
cals; Plaut Horcnones; Doubling Cbroiiiosomes in 
Plants; Effects of ivriscellaneoiis Clicmieals nn Plants; 
Common DetiTUients; Nutrient B'ormulas; Index. 

160 Pases -60 lllustratloiis—5 in Color 

PRICE $2.75 

Order your copy tram 

MINES MAGAZINE 

734 Cooper Building Denver, Colo. 

if-

Operation of the world's longest belt-
conveyor, maniifactured by the Goodyear 
T i r e & Rubber Company for the Columbia 
Construction Company, Inc., to carry ag­
gregate f rom its Redding, Ca l i fo rn i a 
gravel pits to the Shasta dam at Coram 
(distance 9.6 miles) began in A p r i l , 

T w i c e as long as the largest belt system 
ever huilt previously, it w i l l operate at a 
speed of 550 feet per minute crossing the 
Sacramento r iver at two piiints; over five 
county roads and one main state high-
w a v ; across four creeks and main line of 
the Southern Pacific Ra i l road . 

Capacity load of (he system is UOO 
tons an hour, 'i 'he belt (36 inches wide) 
weighs approximately one and a half 
mil l ion pounds, w i l l carry 10,000,000 ton^ 
of aggregate for (he {lam in four years. 
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Soilles Grouutli of Plants. B y Carleton 
E . E l l i s and M i l l e r W . Swaney—160 
Pages, 60 Illustrations Reinhold Publish­
ing Corporation, $2.7S. 

T h i s new hobby, the soilless growing 
of plants, is an unlimited source of enter­
tainment. It is of great educational value 
for children. T h e chemicals required are 
cheap and perfectly harmless. Suitable 
equipment can easily be built in the home 
workshop or may be purchased cheaply 
f r o m dealers. Complete directions for 
ca r ry ing on plant culture, both in small 
and large-scale operation, is contained in 
"Soilless G r o w t h of Plants." Here is 
information on how to build containers 
and grow flowers and vegetables for the 
f a m i l y at small expense. In addition, 
f u l l directions are given for making up 
"tested" nutrient solutions f rom the r aw 
materials needed for g rowing plants. For 
those not hitherto participating in rais ing 
flowers, vegetables, and frui ts it w i l l 
afford a splendid opportunity for develop­
ing a new and extremely fascinating 
hobby. 

Contents: Chemistry of Plant L i f e ; 
G r o w i n g in M i n e r a l Aggregates; Sand-
culture M e t h o d ; Sub-irr igation M e t h o d ; 
G r o w i n g in W a t e r ; Water-culture Sys­
tem; Nutrient Solutions; Household Plant 
Cul tu re ; G r o w i n g Flowers for the 
F a m i l y ; G r o w i n g Vegetables, f o r the 
F a m i l y ; Commercial Aspects; Special 
Chemicals ; Plant Hormones; Doubl ing 
Chromosomes in Plants ; Effects of M i s ­
cellaneous Chemicals on Plants ; Common 
Detriments; Nutrient formulas—Index. 

" A tremendously valuable auxi l ia ry 
method of producing food and beauty, 
carefu l ly and intelligently explained." 
Berschel Erickell tn New York Post. 

"The Nat ional Resources Committee 
places the culture of plants by the soilless 
method among the 10 most important 
technical trends of the day." Memphis 
Press-Scimitar. 

"Whether you are interested in plants 
or only interested in what's going on in 
the wor ld , you w i l l find this book to be 
one of the best investments of the year." 
C. C. Furnas in Saturday Review of Lit­
erature, Neiv York. 

"It is to be recommended to a l l those 
who are interested in experimenting, either 
indoors as a hobby, or out-of-doors as a 
commercial venture." Scientific Ameri­
can, New York. 

Between Pacific Tides. E . F . Ricketts 
and J . C a l v i n . Stanford Univers i ty Press, 
1939, 320 pp.. 46 pi., 112 figs., $6.00. 

A n authoritative and above al l an inter­
esting account of some five hundred of 
the common and obvious marine inverte­
brates of the Pacific l i t toral f r o m Mexico 
to Alaska , their l i fe history and physi­
ology, and their relations ind iv idua l ly and 
in communities to such environmental 
factors as wave shock, type of bottom, 
and t idal level. 

T h e classification is ecological by habi­
tat, t idal zone, and station. A systematic 
index is provided, combined wi th an an­
notated bibliography of some four hun­
dred titles, which brings together most of 
the scattered important references to P a ­
cific Coast invertebrates. 

T h e work has been prepared for the 
intelligent general reader and the tourist 
as wel l as f o r the ciass in zoology or the 
scientific observer along the shore. There 
is little description In a morphological or 

ei/iewS 
taxonomic sense; the many in situs photo­
graphs plus statements of the character­
istic habitats are thought to provide more 
identifications than anything short of com­
plete analyt ical keys and detailed descrip­
tions by and for the specialist. 

Man Makes Himself. B y V . Gordon 
Childe. O x f o r d Univers i ty Press, $1.75. 

T h i s readable book is a brief but f a i r ­
ly comprehensive outline of human culture 
history as viewed by an anthropologist. 
It is a thoughtful and thought-provoking 
account, intended p r imar i ly for the lay 
reader but wel l worth the specialist's at­
tention as an interpretative exposition. 
T h e author's chief aim is to examine the 
known facts of prehistory and ancient 
history in order to determine the major 
events which mark the course of human 
progress. He begins by suggesting that 
Prehistory is a continuation of Na tu ra l 
His tory and that there is a notable analogy 
between organic evolution and cultural 
progress. More specifically, he suggests 
that dur ing the early stages of human 
existence advancement consisted mainly 
in physical or bodily adaptation to en­
vironment and that since modern man 
came on the scene advancement has been 
marked instead by modification or adapta­
tion, i.e., conquest of the environment. 

T h i s conquest process, ord inar i ly called 
culture history, is described in a succession 
of chapters br inging the story up prac­
tically to the present day. First , dur ing 
the Old Stone Age, appeared the simple 
food-gatherers; next, dur ing the N e w 
Stone Age , came the agriculturists and 
stock raisers, wi th marked increase in 
population; last of al l , dur ing the Bonze 
Age and later, urban c iv i l iza t ion arose 
with its divis ion of labor and consequent 
interchange of products, resulting in nav i ­
gation and search for raw materials f a r 
and wide, g i v i n g rise to t rading posts, 
colonization and ultimate conquests. A s 
an essential to successful merchandising, 
wr i t i ng and arithmetic were developed 
and wi th this achievement historic times 
may be said to have begun, about 3000 
B . C . These major steps were so markedly 
different i n character that the author calls 
them Revolutions and regards them as 
equally important with the Industrial Rev­
olution of 18th Century, which has given 
rise to our present method of mass pro­
duction. 

Bu t this is only half of the story. 
Economic advancements had al l along pro­
found social consequences, and our pres­
ent difficulties are regarded as ar is ing 
mainly f r o m the fact that social improve­
ments have not yet caught up wi th our in­
dustr ial achievements. T o many students. 
Professor Gordon thinks, our progress is 
doubtful, is nothing but a r ev iva l in 
scientific terms of the ancient doctrine of 
the F a l l of M a n , through tasting of the 
Tree of Knowledge. A n d so this essay 
is intended pr imar i ly as an antidote for 
present pessimism regarding the human 
future by showing that in the past the 
wor ld has steadily advanced In spite of, 
i f not because of, a succession of more 
or less violent Revolutions, of which the 
present turmoil is only another example. 

— N . C. N . in N . H . 

West Texas—New Mexico Symposium 
—Part I. Edited by R. K . DeFord and 
E . Russell L loyd . Amer . Assn . Petroleum 
Geologists Bul le t in Jan . 1940. 189 pp. 
illustrated. 

Contains papers on the Pre-Permian 
stratigraphy and structure of the region. 
Besides presenting much unpublished in ­
formation on an interesting and important 
area, w i l l deal mainly with the Permian 
rocks of the West Texas -New Mexico 
Permian Basin . Considerable is g iven on 
correlation and attempts are made to 
c l a r i f y and improve the nomenclature. 
Several maps and numerous charts add to 
the value of the papers. T h e fo l l owing 
papers are included in Par t I. 

Ed i to r i a l Introduction. B y Ronald K . 
DeFord and E . Russell L l o y d . 

South-North Cross Section f r o m Pecos 
County through Ector County, Texas , 
to Roosevelt County, N e w Mexico . B y 
W i l l i a m C. F r i t z and James F i t z -
Gera ld , J r . 

South-North Cross Section f r o m Pecos 
County through W i n k l e r County, 
Texas , to Roosevelt County, New 
Mexico . B y E . Hazen Woods. 

Geologic Section f r o m Fisher County 
through Andrews County, Texas, to 
Eddy County, N e w Mexico . B y 
Robert I. Dickey. 

Stratigraphy, Eastern M i d l a n d Bas in , 
Texas . B y Lincoln R. Page and John 
Emery Adams. 

Geology of North-Central Texas . B y 

M . G . Cheney. 
Sand H i l l s A r e a , Crane County, Texas . 

B y E l l io t H . Powers. 
Structural Development, Yates A r e a , 

Texas. B y John Emery Adams . 
Older Rocks of V a n H o r n Region, 

Texas . B y Ph i l i p B . K i n g . 
Paleozoic Stratigraphy of F r ank l i n 

Mountains, West Texas. B y L . A . 
Nelson. 

Correlat ion of Pennsylvanian Rocks of 
N e w Mexico . By C. E . Needham. 

Upper Paleozoic Section of China t i 
Mountains, Presidio County, Texas . 
By John W . Skinner. 

Altogether the Symposium is both inter­
esting and valuable to the petroleum 
geologist, stratigrapher and student of 
geological history. — J . H . J . 

Science Today and Tomorrow. B y 
Waldemar Kaempffert . V i k i n g Press, 
$2.50. 

W a l d e m a r Kaempffert 's pen is not only 
inspired by imagination but Is controlled 
by accuracy—two most important char­
acteristics of a scientific wri ter . Others 
may set for th their material as clearly, 
but few can approach his sk i l l in fascinat­
ing and persuasive presentation. H e has 
an unusually comprehensive background. 
For eighteen years he was editor of the 
Scientific Amer ican , and for five years 
he was editor of Popular Science. H e was 
the first director of the Museum of 
Science and Industry in Chicago {founded 
by Julius Rosenwald) . A t present he is 
Science and Engineer ing Edi tor of the 
N e w Y o r k T imes . 

In this volume the author gives us eigh­
teen most readable chapters on astronomi­
cal, physical, chemical, and biological 
topics—every one a gem of popular scien­
tific wr i t ing . T h e reader is given drama­
tic word-pictures of a nova ( " A Star E x ­
plodes"), new aspects of the sun, and l i fe 
on other worlds. There is a chapter on 
rocketing through space, and one on ex­
plorers of the atmosphere. T h e chapter 
entitled "The Mystery of the A t o m " is a 
th r i l l ing story. Another is titled " A f t e r 
Coa l—What?" , another, "Evolu t ion Since 
D a r w i n " , and another on " C a r r e l " . 

T h e thread that binds the book in a 
unified whole is the author's deep and con­
tinued interest in the social aspects of 
scientific development. T o him it is a 
new and improving way of l i fe . There is 
not a dull paragraph in the little volume. 

— C . F . in N . H . 

370 T H E M I N E S M A G A Z I N E > J U L Y 1 9 4 0 

GEOPHYSICAL^^ ewd un euiew 
C o m p i l e d b y f h e G e o p h y s i c s D e p a r t m e n t , C o l o r a d o S c h o o l o f M i n e s 

Magnetic Measurements: 
H i G A S i N A K A , H . Magnetic Force Due 

to a Conical Body. J u l . Shanghai Science 
Institute 1 (Section 1), 199-204, Feb., 1939. 

T h e wri ter develops the mathematics 
of the magnetic field arising f r o m a 
conical body. Such a body might repre­
sent a conical volcano or hidden dome, 
making it a useful case. In practice it is 
at times necessary to calculate the effect 
of such a shaped body at a point on the 
surface. 

It is assumed that the body is uni formly 
magnetized. T h e formulae connecting 
magnetic potential, gravitat ional potential 
intensity and direction of magnetization 
and density of the body is used. T h e 
necessary equations resulting are develop­
ed wi th the aid of zonal harmonics and 
polar coordinates, and give the X , Y , and 
Z components of magnetic f o r c e . — D . W . 

J O H N S O N , E . A . A Primary Standard 
for Measuring the Earth's Magnetic Vec-
tor. T e r r . M a g . A t . E l . 44(1), 29-42; 
M a r . , 1939. 

A New electromagnetic magnetometer 
to establish pr imary standards of high 
accuracy in measuring any component of 
the earth's magnetic field as described. 
T h e instrument consists of a Helmholz-
Gauga in coil which sets up a measurable 
standard field, opposed to the component 
of the Earth's field being measured; while 
a rotating coll wi th in the main Helmholz 
coil is used as a null indicator. T h e 
voltage generated by the rotating coil is 
detected by an A . C. amplifier. 

T h e dimensions of the instrument are 
described and the mathematics of calcu­
lating the coil constant for the Helmholz 
coil are given. Errors in orientation of 
the instrument and its l imi t ing sensitivity 
are discussed.—D. W . 

J O H N S O N , E . A . Note on the Design of 
Efficient Magnets. T e r r . M a g . & A t . 
E l . 44(1), 81-83; M a r . , 1939. 

T h e wri ter presents design data on 
cyl indr ical magnets showing demagnitiza-
tion-curves for Al lnco , cobalt steel and 
tungsten steei magnets and the energy-
density curves for same. Another set of 
curves gives the remanence of cyl indr ical 
magnets as a function of their dimension 
ratio for the 3 materials noted above. 
Al inco magnets appear to have high 
s tab i l i ty .—D. W . 

S T E A R N , N . H . Geomagnetic Explora­
tion in 1938; Geophysics 4 (2 ) , 118-122; 
M a r . , 1939. 

Experience br inging into "sharper 
focus" the functions of different geo­
physical methods brings out that magnetic 
prospecting Is taking over the function of 
scouting, being characterized as the K i t 
Carson of Geophysics. Over 8 geo­
physicists report its use as prel iminary to 
surveys with other methods in both min­
ing and petroleum exploration i n different 
parts of the United States and Canada, 
which include magnetic surveys as direc­
tional to extensive seismic work in C a l i ­
fo rn ia . 

T h i s scouting function is fur ther ev i ­
denced by regional magnetic surveys by 
the Missour i Geological Survey in the 
N W portion of that state. T h e 6,100 
square miles surveyed in 1938 br ing the 
total coverage in that state to 25,000 sq. 

miles. T h e U . S. Geological Survey is 
reported using the method in the H i g h -
wood Mounta in A r e a of Montana to 
detect possible laccolith feeders. 

A n area of perhaps the most active use 
of geomagnetics is reported as S. Texas 
where the method is credited with assist­
ing in the location of S pools. In the 
area that on magnetic surveys is divided 
into 3 groups, v i z . ; 1. Those who "be­
l ieve" in the method and credit it fo r a 
part in several discoveries; 2. Those who 
"disbelieve" and consider data supporting 
its applicabil i ty is purely empirical and 
no reasonable theoretical background for 
interpretation in the region has been de­
veloped, and results pointing its success 
statistically could be purely fortuitous; 
3. Those who consider both sides of the 
question and are withholding judgment in 
the matter. 

T h e author suggests an exchange of ex­
periences among men active in the ap­
plication of magnetic methods to speed 
up advancement, develop adequate articu­
lation of sound scientific theory behind 
interpreting anomalies. A n abstract 
cannot cover al l the interesting points 
discussed.—D. W . 

J O H N S O N , C . H . New Mathematical 
and "Sterographic Net" Solutions to Prob­
lem of Two Tilts—with Applications to 
Core Orientation. A . A . P . G . B u l l . 23(5), 
663-685, M a y , 1939. 

In obtaining the true dip of beds f r o m 
oriented cores, it is necessary to correct 
the observed magnetic orientation of the 
core f o r errors due the deviation of the 
bore hole, f rom which the core is taken, 
f rom the vert ical and apply an orientation 
correction and a strike-and-dip correction. 
T h e above ties in to the two-tilt problem 
and the author develops 4 fundamental 
equations for use in solving the problem 
and for the construction of graphic nets 
for the same purpose. T h e discussion 
and development and its application to 
the problem of core orientation is com­
plete.—D. W . 

Pendulum and Gravimeter Measurements; 
Report of Houston Geological Study 

Group in Interpretation of Geophysics; 
Geophysics 4(2) , 138-140; M a r . , 1939. 

The paper here reviewed was read by 
A . B . M i l l e r at a meeting of the Houston 
Geological Society; it evolved f r o m a 
series of lectures, lead by P a u l Weaver , 
of the above study group. T h e two types 
of geophysical pictures discussed cover 
strong anomalies and weak anomalies. In 
the first type the anomaly is of such 
strength and measured on physical prop­
erties that permit the material causing it 
as we l l as the shape of the anomalous 
mass to be determined. In the second 
type the anomaly is small and caused by 
rocks whose physical properties differ so 
slightly f r o m the surroundings that the 
type of material and shape of the 
anomalous mass are difficult or impossible 
to deduce. 

Under each type examples of magnetic, 
gravi ty and seismic anomalies are ' pre­
sented and discussed. T h e geophysics of 
the soils is briefly covered and 11 
references are attached. T h e paper gives 
an excellent and concise treatment of 
fundamentals of geophysical interpreta­
t ion.—D. W . 

H E I L A N D , C . A . Gravimeters; Their 
Relation lo Seismometers, Astatizafion 
and Calibration; A . I . M . E . Tech . Pub. N o . 
1049, (Class L . No . 62), 1-26; A p r . , 1939. 

Comprehensive engineering Informa­
tion on gravimeters covering the entire 
field is presented. The working pr inci ­
ples of a number of these instruments are 
illustrated in relation to corresponding 
seismometers; the mathematical discussion 
of the theory being confined to funda­
mentals. 

Gravimeters are classified as 1. Pneu-
matoraetric (gas pressure) and 2. M e ­
chanical {elastic force) types; on a basis 
of the comparison force against which 
gravi ty is measured in the instruments. 
T h e mechanical gravimeters are sub­
divided into unastatized and astatic 
varieties. T h e Barometric gravi ty 
methods (Hecker-Mohn) and the volu­
metric gravi ty method {Haalck) are 
taken up first. T h i s is fol lowed by a 
description and discussion, under class 2, 
of 6 different unastatized instruments, 
namely, those of T h r e l f a l l and Pollock, 
Wr igh t , Lindbland-Malmquis t , Hart ley, 
G r a f - A s k a n i a and G u l f ; each being 
illustrated hy diagrams. 

A section is devoted to the astatization 
of Gravimeters and Horizonta l Seismo-
gravimeters (Ising gravimeter) and 
Ver t ica l Seismo-gravlmeters are treated. 
Under the latter 5 types are considered, 
namely: B l f i l a r gravimeters, T r i f i l a r 
gravimeter, T r u m a n gravimeter, Mot t -
Smith gravimeter and the Thyssen g r a v i ­
meter. 

A final section deals with the cal ibra­
tion of gravimeters and the various fac­
tors that affect instrument readings and 
corrections necessary together with meth­
ods of determining and applying same.^ A 
list of 26 references (16 f r o m foreign 
sources) is given. 

T h e paper assembles a large amount of 
specific and valuable data on gravimeters 
which instruments, as is pointed out, have 
come into increasing commercial use in 
this country in the last 5 years.—D. W . 

K A U E N H O W E N , W . A Review of Geo­
physical Survey of the Reich as a Back­
ground for Prospecting for Mineral De­
posits by O. Barsch, and The Subsurface 
of Schleswig-Holstein in Light of Seismic 
Refraction Surveys by H. Reich. A . A . P . G . 
B u l l . 22(4), 494-500, A p r i l , 1938. 

T h e first named article is f r o m Oel und 
Kohle (Ber l in S W 68) vo l . 12 {45), 1035-
1039, Dec. 1936; the second f r o m Pumpen 
und Brunnenbau Bohrtechnik (Ber l in S W 
68) 33(24), 763-69, Nov. , 1937. 

T h e publications here reviewed are of 
interest as they release for the first time 
results of investigations dur ing recent 
years in determining the subsurface struc­
ture of the N . German plains. Results of 
torsion balance and gravi ty meter meas­
urements in the province of Schleswig-
Holstein (1934-1936) are present in two 
maps. T o the end of 1936 some 35 new 
salt plugs had been discovered. T h e map 
of seismic results published by the second 
author give contours of equal times of 
a r r iva l of seismic waves at 4 klm. dis­
tance f rom the shot point as determined 
by travel time profiles. T h e map repre-
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sents essentiaiiy a contour map of the 
Pre -Ter t i a ry surface in the area, 

A comparison of the two maps suggests 
that the gravi tat ional eifects originate 
f rom much greater depths than the seismic 
effects. Pre-existing ideas of the sub­
surface trends were entirely revised on a 
basis of the seismic results. 

The review covers two examples of 
regional geophysical surveys and their 
usefulness.—D. W . 

Soil Analysis: 
H O F F M A N , M . G . An Advance in Ex­

ploration by Soil Analysis Methods. O i l 
& Gas JI. 37(44), 23-24, I IS ; M a r . 16, 
1939. 

T h e wri ter discusses the soil survey 
method of exploration showing type curves 
of the hydrocarbon values f r o m analyzed' 
samples, against the geologic structure in­
volved in several type cases. T h e differ­
ence is noted in this technique, which at­
tempts to locate the body of oil directly 
regardless of structure, and other geo­
physical methods that determine structure 
only. 

The matter of the upward migration 
and diffusion of gases and their concen­
tration in the crust of the earth, the im-
perviousness of strata to migration, oxida­
tion and polymerization at the surface 
converting light hydrocarbons to heavy 
ones are al l discussed. T h e Russian pro­
cedure of analysing gases collected f rom 
specially dr i l led holes and the Amer ican 
method of analysing collected samples of 
tbe soil fo r hydrocarbons are described. 

T y p e curves showing a halo pattern 
over closed anticlines, high anomaly curve 
over stratigraphic traps and peak values 
over faults and their interpretation is dis­
cussed. It is held that more than a sample 
analysis of samples should be shown for 
example; 1. T h e relative amount of or­
ganic matter in the so i l ; 2, T h e character 
of the so i l ; 3. Topography; 4, Soil cover­
i n g ; 5. Surface geology for beds just be­
low the surface ; 6. Climate of the region ; 
7. Possible contamination. 

T h e wri ter holds the method is an i m ­
portant exploration advance yet In its ex­
perimental stages. He suggests its use to 
check undril led seismograph structures. 

— D . W . 

T U C K E R , M . Soil Analysts Evaluated 
by Test Holes. O i l & Gas J l . 38(5), 36-
37; June 15, 1939. 

T h e wri ter notes that the present pro­
gram of d r i l l i n g now under way on loca­
tions established by soil analysis surveys 
w i l l provide the checks needed to establish 
the worth of the method. Such d r i l l i n g 
tests w i l l determine: 1. the proper layout 
of surveys on different types of prospects; 
2. the magnitude of hydrocarbon soil 
showings required under va ry ing condi­
tions to indicate commercial production; 
3. the selectivity of the procedure in out­
l in ing productive limits wi th in short 
distances; 4. improvements in final inter­
pretation of geochemical data; and S. 
application of the method as a recon­
naissance and as a detail ing exploration 
tool. T h e above 5 items are discussed in 
detail by the author. Six profiles of soil 
analysis surveys f rom W . Centra! Texas , 
Mich igan , W . Kansas, and 3 f rom local i ­
ties in Oklahoma illustrate the points 
treated. Under interpretation it is 
brought out that soil analysis findings are 
very sensitive to faul t ing or f rac tur ing 
which cause important exceptions to the 
"halo" arrangement of hydrocarbon 
maxima around petroliferous anticlines. 

A s an exploration tool the method ap­
pears justified after 15 wells dr i l led on 
areas showing normal conditions by soil 
analysis showed no oil though structure 
present was confirmed. T h i s experience 

indicates that where no soil analysis 
anomalies were found an area would ap­
pear to be definitely unfavorable. A 
method of averaging station values to cut 
out irregularit ies due to soil variations 
is given. 

T h e article is a timely and coolly cri t ical 
treatment of numerous phases of this new 
procedure.—D. W . 

Seismic Methods: 
M O T T - S M I T H , M . On Seismic Paths and 

Velocity-Time Relations; Geophysics 
4 (1 ) , 8-23 ; Jan., 1939. 

It is brought out that in seismic depth 
computations straight wave paths are 
generally assumed and the var iat ion of 
wave velocity wi th depth is allowed for 
as determined by observations. However 
the curvature of the path caused by v a r i a ­
tion of velocity with depth is usually not 
considered largely because of the mathe­
matical difficulties and complications of 
taking it into account. Fo r deep reflections 
f rom nearly horizontal beds no correction 
for ray curvature is necessary but where 
reflecting horizons are shallow or their 
dip steep and velocity varies rapidly, 
curvature errors should be considered. 

T h e difficulties of determining these 
errors lie in the necessity of substituting 
for wave velocities, empirically de­
termined, a mathematical curve corre­
sponding to some equation. T h e wri ter 
shows that only a few quite simple velocity 
depth laws lead to wave path equations 
that can be integrated easily and that the 
mathematical curve chosen must fit the 
wave velocities closely or errors of misfit 
may exceed those of path curvature which 
are being corrected for . It is also de­
sirable that least squares can be applied 
in the fitting process. 

T h e author investigates three types of 
assumed velocity-depth laws, namely: 1. 
T h e parabolic type without in i t i a l 
veloci ty; 2. T h e parabolic type with in i t i a l 
velocity; and 3. T h e exponental type. 
Graphs of the above curves are shown to­
gether with that of an empirical velocity 
actually found in the field. The degree 
of fit obtained and other factors are 
discussed. 

Three types of velocity-time laws ob­
tained f r o m the curves previously noted 
are considered and it Is shown that these 
relations conform closely to empirical 
velocities and can be easily fitted thereto. 
Velocity time equations of the type 
V = V . + Af" are easily handled mathe­
matically and fit wel l at the shallow end 
of the curve which is important. 

T h e seismic paths and wave fronts 
determined by the methods developed in 
the article may be applied by determining 
dips and depths directly or in the form 
of corrections to dips and depths calcu­
lated on straight ray path assumptions. 
It is noted that only the theoretical aspects 
of the subject are treated In the article. 

— D . W . 

D i x , C. H . Interpretation of Well-
Shot Data; Geophysics 4(1) , 24-32; Jan., 
1939. 

In connection with the determination of 
the distribution of reflection seismic wave 
velocity wi th depth f r o m wel l shooting, 
the author considers that the real problem 
involved is : given the well-shot data, find 
the relation between velocity and depth. 
T h e method outlined in the paper gives 
a direct process f o r finding this relation 
which fits the data wi th in the range of 
probable error and is easy of application. 

T h e mathematics of the method is de­
veloped and its application to an example 
is given. A graph with time and depth 
as respective axes shows the data f rom 
wel l shots and the curve corresponding to 
calculated velocity distribution by the 

procedure set forth. It is fur ther brought 
out that reflections calculated where this 
method is used to obtain the velocity 
depth relations are in good agreement 
wi th facts and that often sudden changes 
in velocity with depth render the average 
velocity method inaccurate. It is con­
cluded that in v iew of the expense in ­
volved in obtaining well-shot data velocity 
logs should be worked up so as to fit al l 
data as closely as possible. A n example 
is cited where such treatment of data 
gave evidence to support the view that 
two questionable deep reflections were in 
fact multiple reflections and not true deep 
reflections.—D. W . 

M C K I N N E Y , E . G . Seismographing for 
OH; O i l Weekly 92(7), 93 ; Jan. 23, 1939. 

A n advertisement of a laook under the 
above title, price $1.00, P . 0 . D r a w e r 
2811, Houston, Texas, T h e G u l f Publ ish­
ing Co. It is stated that the book is based 
on practical experience and presents a 
clear non-technical explanation of the 
seismograph and its use in oil prospecting. 

— D . W . 

H E I L A N D , C . A . Geophysical Investiga­
tions Concerning the Seismic Resistance of 
Earth Dams. A . I . M . E . T . P . 1054, pp. 
1-28, February, 1939. 

T h e paper treats of the use of geophysi­
cal methods in the field of structural engi­
neering in relation to the dynamic design 
of structures that may be subject to ground 
vibrations, either art if icial ly produced (as 
by traffic) or by earthquakes. T h e dynamic 
behavior of surface and subsurface for ­
mations upon which structures are built 
f a l l wi th in the scope of the geophysical 
investigations. 

Methods available f o r the determina­
tion of the dynamic characteristics of 
ground and of structures are divided into 
two groups; v i z . : (1) Measurements of 
free vibrations produced by ind iv idua l 
(controllable or non-controlled) Impulses; 
and (2) measurements of forced v i b r a ­
tions produced by sustained periodic v i ­
brations of var iable though controlled 
frequency. These methods require the 
use of vibrat ion detectors and seismic re­
cording instruments and procedures. 
Forced vibrations are usually produced by 
unbalanced flywheel machines and the 
records obtained give the natural f r e ­
quency and damping of the structure or 
formations investigated, which data is of 
great value in the proper design of pro­
posed structures to make them earthquake-
proof. T h e application of these methods 
to r ig id structures and to earth dams as 
well as the determination of the frequency 
characteristics of earth dams by theoreti­
cal calculations, are treated. Another 
phase of the investigations covers the con­
struction and use of scale models of dams 
and dam sites and the determination of 
the natural frequency and damping by 
tests thereon. F ie ld measurements to ob­
tain geological and physical data for 
model construction are described. 

A n analysis of prevai l ing frequencies of 
earthquakes was undertaken using earth­
quake records and quarry blasting data in 
order to determine the range of wave 
frequencies most prevalent in an area 
studied in detaii so that a proposed dam 
could be protected against the frequencies 
most likely to occur. T h e basis of safe 
dynamic design is to plan structures that 
do not have a natura! vibrat ion period in 
resonance with p reva i l ing frequencies of 
vibrations to which they w i l l be subjected. 

T h e paper clearly shows the usefulness 
of geophysical procedures in design prob­
lems of structures and dams and presents 
several unique procedures developed in 
solving problems presented in the ex­
tensive investigations undertaken.-—D.W. 
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Condensate Wells—Completion and Re­
cycling Operations, by E . V . Foran and 
P . C . Dixon . Reference: O i ! and Gas J., 
V o l . 37, No . 45, M a r c h 23, 1939. 

In Nov . 1932, D r . Lacey before a A . P . I , 
convention discussed the retrograde phe­
nomena; that property of liquids in which 
they display high vapor pressures at high 
pressures (3000-4000 psi) . T o produce 
certain fields where the retrograde phe­
nomena is present, it has been necessary to 
use recycling which preserves the pressure 
whi le producing the liqulfiable reservoir 
contents. Of the various names applied 
to these wells, "distillate w e l l " is the best. 
Retrograde pressure condensation is a 
process wherein a condensate is procured 
by pressure reduction at constant tempera­
ture; retrograde pressure vaporizat ion is 
the reverse of this process. Retrograde 
temperature condensation Is a process 
wherein a condensate is procured by tem­
perature increase at constant pressure; 
retrograde temperature vaporizat ion is 
the reverse of this process. Norma l con­
densation, even though it occurs in the 
retrograde range (above 700 to 800 psi) 
is not retrograde condensation. T h e first 
work done In Texas was at B i g Lake, due 
to the success of high-pressure operations 
there, the first recycling plant in Texas 
was built at A u q u a Dulce in 1936. Today, 
there are several distillate recycling plants 
in operation. Operating pressures in 
these plants are as high as 2,800 psi and 
input wel l as high as 3,600 psi. T h e 
Texas Ra i l road Commission has done 
much to stimulate recycling activities by a 
recent order which shuts in those wells 
which have been producing gas into the 
air. A distillate wel l is a gas we l l . It 
is advantageous to deliver the r aw wel l 
effluent to the separator at a pressure 
equal to the shut-in wel l pressure; so 
that the pressure drop due to the process­
ing may supply a portion of the necessary 
process cooling. T o minimize the flowing 
pressure loss it Is necessary to set large 
casing on top of, the producing sand and 
to complete the we l l wi th a liner and 
screen thru the horizon, i f the horizon Is 
unconsolidated or wi th an open hole i f the 
horizon Is consolid ated. T u b i n g is in­
stalled in output or recycling input wells 
for two reasons: First, to provide a 
syphon string to produce l iquid conden­
sate, and second, to provide the normal 
and necessary means of access and con­
trol of the we l l . F low lines may be large 
to prevent pressure loss, and cooled for 
the same reason. In recycling ali the 
wells should be located to conform to 
careful ly planned pattern. A knowledge 
of the geology is Important to prevent 
isolation and loss f r o m circulation of por­
tions of the reservoir gas. T h e recycled 
residue gases do not mix, but move and 
displace the original reservoir material In 
the direction where pressure gradients 
exist. Commercial recovery by condensa­
tion utilizes hoth the retrograde condensa­
tion range and the normal condensation 
due to temperature drop. A generalized 
process would collect the gas f r o m the 
wel l , cool it, pass it thru a separator, then 
thru a liquidenser, and then the resulting 
liquids to storage. The problem of f rac ­
tionation and color control has been 
solved by controlled stage separation and 
controlled rate of flow. Other problems 
ar ' ' : hydrate formation and proper com­

pression ratio. Tomorrow's production 
costs w i l l be higher due to deeper wells 
which w i n be necessary.—H. T . 

"Petroleum Supply of Axis Ponvers 
Short of Wartime Needs" f r o m " M i n i n g 
and Meta l lu rgy" , November 1939 Issue, 
written by V . R. Garf ias and J . W . 
Ris tor i . 

Germany and Italy w i l l be seriously 
sbort of petroleum and its products If 
large scale hostilities should develop. I f 
Italy's outside supply of oil should be 
stopped by England or France wi th a 
blockade of the Mediterranean, she would 
have to try and get It f r o m Rumania 
who is already taxed to provide oil f o r 
the Balkans. T h e alliance between 
Russia and Germany should open to 
Germany a chance to import a great 
amount of Russian o i i . T h e fact remains 
that 1939 Russia has not exported any 
appreciable quantity of o i l , and it does 
not have very much more than it needs 
to supply its own mil i ta ry and domestic 
peace-time needs. Ofliclal Russian figures 
are too h ig and are not a true picture of 
conditions. 

Germany has a production of 25 mil l ion 
barrels in 1940 and her estimated wartime 
requirements are 90 mil l ion barrels. In 
1938-39 she imported 80% f rom North 
and South Amer ica and this source might 
be cut off in a real war . 10% came f rom 
Rumania and 2 % f r o m Russia in that 
year. 

Italy got 60 to 70% of her oil f r o m 
North and South Amer ica in 1938-39. 
If these were cut off she must rely on 
Rumania . If Russia were able to export 
quantities of o i l to Germany, transporta­
tion would be extremely poor and slow. 
Rumania could not fu rn i sh more than 
thirty-five mil l ion barrels, and Germany 
and Italy's combined deficit is estimated 
in war-time to be 104,000,000. Transpor ta­
tion here too would also offer many 
difficulties. 

France and Italy are f a i r l y wel l 
equipped with refineries to refine the crude 
they may be able to get, but England and 
Germany are more dependent on products 
already refined. Fo r this reason Germany 
might suffer a serious gasoline shortage 
even If she could get al l of the crude oil 
she wanted. England and France, it is 
assumed would be able to get petroleum 
and gasoline f r o m the Uni ted States. 

The amount of petroleum and petroleum 
products held in storage par t icular ly by 
Germany and Italy w i l l affect the situa­
tion, but these supplies could not last for 
more "than a few months of active war­
fare" . 

Facts to be d rawn if war continues 
throughout 1940 are as fo l lows : 

(1) A blockade of pet, against Germany 
w i l l be one of France's and Germany's 
most effective weapons. 

(2) Russia cannot be of much assistance 
because of insufficient exportable surplus 
of petroleum and lack of transportation 
facil i t ies. 

(3) Rumanian fields would f a l l 30,000,-
000 barrels short of provid ing Germany's 
wartime needs in 1940; transportation is 
difficult If not impossible, 

(4) Italy's entrance into war as 
German al ly would be a drawback not a 
hindrance f r o m pet's, scarcity point of 
v iew. 

(5) Germany can help herself by (a) 
making peace before exhaustion, (b) 
Control Mediterranean shipping and the 
I ran-Mediterranean pipe line (c) neutral 
Italy (d) avoid break with Balkans. 

It w i l l be difficult f o r Germany to take 
possession of Rumanian oil fields. Break 
off of relations with Russia would be 
disastrous. Rumanian oil is absolutely 
v i t a l to Germany's wartime needs. 

— J . A . B . 

Producing OH with Gas-Lift, S. F . 
Shaw. Sci. of Petroleum, vo l . 1, pp. 583-
589, O x f o r d Press, London, '38. 

T h e use of the gas-l i f t fo r elevating 
liquids was discovered in 1797, was used 
for the extraction of o i l in the Baku field 
in 1900 and for the last fifteen years has 
been widely accepted In the oil industry. 

T h e gas-l i f t operates by means of 
energy made available through the ex­
pansion of gas under pressure when 
ascending f rom the lower end of a pipe 
to the upper end, the gas In Its upward 
movement carries l iquid entrained wi th it. 

T h e work done by Isothermaliy ex­
panding: 

W=P.V.\og. 

W is work done in ft.-lbs. 
P i is the higher pressure in lbs. per sq. ft., 

abs. 
Pa is the lower pressure in lbs. per sq. ft., 

abs. 
is the volume at Pz 

M a k i n g the fo l lowing assumptions the 
equation becomes: 

fi^~ 14+ X 14.7 X 1 X 2.302S85 logto 

^ = = 4 8 7 4 l o g . - ^ - f V 
T h e lower pressure. Pa, is atmospheric, 

14.7, 
Vs Is 1 cu. f t . at 14.7. 
Pressures are in lbs. per sq, in., abs. 
Logs are to the base 10. 

From weight-distance relations: 
W^ — 3 50/-
3S0 —the approximate lbs. per bbl. of 42 

gal., sp. gr. of 1. 
Z, —the no. of feet of l i f t . 

T h e quantity of gas for 1 bbl. is 
350 X L L 

0^ 4874 log,, 
14.7 

13.926 logio P i 

14.7 
i f 100% efficiency is assumed. 
For other efficiencies 

L 

E X 13.926 log,, P . 

14.7 
Assuming isothermal expansion, E Is 

equal to the percentage submergence (ap­
proximately) in the range of 10-30% and 
specific gravity of 0,75-0,85. 

Example : 
L — ^Sm ft., the length of the eductor 
/>^™300 psi gage or 314.7 psi, abs. 
P^ — UJ psi 
Sp. gr. = 0.80 

Under the assumed conditions the sub­
mergence is : 
300 X 2.304— 691 ft . of water 
69l/ .8 = 864 ft . of oil 

100 X ^ ^ ^ — ^9% submergence 

L, the l i f t is 4500 — 864— 3,636 ft . 
p — 0.80 X 3636/,19 X 13.926 logic 

314.7/14.7 — 818 cu. ft . 
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T h e factor, E, w i l l v a r y and i t is 
afFected by pipe length and diameter, en­
trance and discharge pressures, rate of 
flow, density, temperature, and viscosity 
of the l iquid , gas density, temperature, 
rate of Sow and perhaps viscosity. 

Efficiency generally increases as sub­
mergence declines below 10% and de­
creases as submergence rises above 65%. 
Snflicient data is not available for exact 
determination of the relationship. 

It has been observed that l i f t i n g 
efliciency increases as the pipe diameter 
increases, assuming other factors con­
stant. There is a diameter fo r a given 
rate of flow that is better than any other. 

T h e three general forms of gas flow 
are the continuous, periodic and inter­
mittent flows. T h e choice of form is 
determined by the conditions and require­
ments for the ind iv idua l cases. 

Compressor installation and costs and 
other factors in the selection of equip­
ment are discussed. 

Present practice in the various regions 
of the wor ld is given consideration in 
the article. T h e dynamic state of this 
phase of the industry warrants further 
study f o r those intimately concerned. 

— L . H . C. 

Geomorphofogy of the Ruby-East Hum­
boldt Range, Nevada. B y Robert P . Sharp. 
B u l l , of the Geol . Soc. of Amer. , vo l . 51, 
no. 3, M a r c h 1, 1940, p. 338. 

A middle or late Pliocene open-valley 
stage in the Ruby-East Humboldt Range 
is recognized and described. T h e anomal­
ous position of the drainage divide In 
places seat of the range crest is explained 
in terms of the geomorphic evolution of 
the range. Pediments and terraces on the 
range flanks and i n the adjoin ing basins 
are described, and those on the west side 
formed under a regime of through-flowing 
drainage are compared wi th those on the 
east side formed on the borders of hydro-
graphical ly closed basins. 

Seven surfaces, the two highest being 
pediments and the others par t ia l pedi­
ments and terraces, are recognized on the 
west flank of the range. T h e dissection 
of these surfaces is shown to be related 
to successive rejuvenations of the H u m ­
boldt R i v e r drainage. T h e exposure and 
dissection of surfaces on the east flank of 
the range are attributed chiefly to relative 
up l i f t of the range between the middle 
Pleistocene and Recent. 

T h e or igin of pediments under contrast­
ing conditions is considered, and the con­
clusion is reached that different geologic, 
climatic, and topographic conditions im­
pose a difference in the efficacy of proc­
esses of pedimentation. In this region la ­
teral planation is dominant in areas of 
permanent streams and soft rocks ; and r i l l 
wash, rain wash, and weathering are dom­
inant in areas of hard rocks, ephemeral 
streams, and low mountain masses. 

Latera l erosion by streams accounts fo r 
approximately 40 per cent of the retreat 
of the mountain front, and approximately 
60 per cent is due to weathering and 
various types of wash. 

"Petroleum for Germany at War," D r . 
Benjamin T . Brooks, Industrial and E n g i ­
neering Chemistry, Nov . 1939. 

Predictions of an early end to the 
present war on account of a petroleum 
shortage in Germany are not justified by 
the facts. M a n y careless statements have 
been made regarding Germany's vulner­
ability on account of lack of adequate 
petroleum products such as Diesel o i l , 
motor fue l and lubricants. 

"The whole matter may be roughly 
summarized by stating that i f Germany 
gets al l the Polish production, about 3J^ 
mil l ion barrels, maintains her own 

domestic production of 4 ^ mi l l ion bar­
rels, manufactures 9 mil l ion barrels f r o m 
coal, continues to get only 25% of 
Rumania 's production, and gets none f r o m 
Russia, then her total available o i i of al l 
kinds, including motor fue l , w i l l amount 
only to 28 mil l ion barrels or about one-
third of her present wartime requirement. 

"However , the picture is vastly changed 
i f Germany gets al l Rumania 's surplus 
f o r export, about 33 mi l l ion barrels, and 
an equal amount f r o m Russ i a ; then her 
total avai lable oil w i l l be about 84 mi i i ion 
barrels, sufficient fo r her to maintain the 
war indefinitely so f a r as petroleum, 
motor fuel , Diesel oi l and aviat ion gaso­
line are concerned. 

"It is evident that the v i t a l factors in 
this situation are altogether uncertain. It 
is just as unwarranted to assume that 
Germany w i l l not get al l Rumania 's a v a i l ­
able surplus and w i l l not get any o i l what­
ever f r o m Russia as it is to assume that 
she w i l l be able to import a l l she needs 
or desires." 

Germany starts this war much better 
off wi th respect to petroieum and motor 
fue l than she was in 1914. 

"Since the W o r l d war, Germany has 
built up a certain production of synthetic 
motor fue l by synthesis f r o m coal by 
the Fischer and Berglus processes, and 
dur ing the last five years has imported 
surplus petroleum which has been ac­
cumulated as a war reserve. A l so a large 
but uncertain proportion of Rumania 's 
oils which were closed to her in 1914 is 
now available. 

"Imports f r o m Russia are also possible 
and no one can say how much petroleum 
w i l l be imported into Germany f r o m 
R u s s i a . " — F . J . B . 

Can Soviet OH Supply German War 
Needs? W o r l d Petroleum, October, 1939, 
p. 31. 

News of a trad,e agreement between the 
Soviet Union and Germany, fol lowed by 
a treaty of unknown terms, has produced 
much speculation as to the results on the 
war. T h e most widely adopted conclusion 
is that Germany can get foodstuffs, r aw 
materials, and petroleum products. 

Russia has oil undoubtedly. She is sec­
ond in production and has large resources 
undeveloped. But supplying it to 
Germany is another matter. 

Russia produces 32,050,000 tons of oil 
per year, 90% of which is produced in 
the Caucasus, T o ship oil f rom the 
Caucasus to Germany entails a iong r a i l 
and water trip f o r which facilit ies are 
lacking, unless the oil can be shipped by 
way of the Black Sea and the Danube. 
But i f Russia enters the war, she w i l l 
need a l l her supplies herself. 

About 27,000,000 tons of petroleum 
products are refined each year, of which 
in 1932, the peak year, 6,040,000 tons 
were exported. But in 1938 the export 
had fa l len to 930,050 tons. 

Soviet products fo r export are mainly 
fuel oi l and kerosene. Germany needs 
gasoline and gas o i l . Fuel oi l could be 
converted, but neither Germany nor 
Russia have refining facilit ies sufficient 
enough. 

In the past, Germany has imported little 
of Russia's production. It is a question 
whether Stalin w i l l leave his we l l estab­
lished markets to supply a relatively 
temporary desire of Germany, and 
whether Germany can pay in cash. 

Recent reports f rom Russia show that 
the refining operations have declined in 
efficiency very strikingly. In Baku over 
200 breakdowns were reported in the first 
half of the year. 

In September, it was reported that 

German technicians were going to Russia . 
It remains to be seen i f they can be more 
successful than others have been in that 
country.—}. B . W . 

Flow Tank V apors Saved by Eco­
nomical System: T h e O i l Weekly, Decem­
ber 11, 1939, p. 19. 

Operators in the Long Beach area have 
become flow tank vapor conscious. Since 
the practice of instal l ing elevated traps 
is not general in that area, sufficient 
pressure must be maintained on the traps 
to force the o i l thru the p ip ing into the 
flow tank battery. T h i s pressure is high 
enough to cause an appreciable quantity 
of gas to dissolve In the o i l , which, if not 
saved, would be vented to the atmosphere 
and lost. 

T h e systems consist mainly of p rov id ing 
each tank wi th a self-closing, spark-proof 
gauge and thief hole cover, and mani ­
fo ld ing the vapor space of al l the flow 
tanks in the battery into a common vapor 
balance line, 

Var ious features are embodied in this 
equipment to Insure close control, such 
as vacuum and pressure regulators, sensi­
tive automatic valves, and internal flame 
snuffers. 

T h e amount of vapors removed f r o m a 
battery w i l l va ry according to conditions. 
One battery of four 250 barrel flow tanks 
handl ing the production f r o m two 350 
bbl /day wells passed an average of 
60,000 cubic feet of one and one half 
gallons gas per day. On this basis the 
system paid for itself In nine months. 

— E . B . W . 

"Temperatures dffectiiig Crude Oil 
Productio/i". B y M i c h e l T . Halbouty, 
Consulting Engineer, O i l Weekly, Decem­
ber 25, 1939, page 15. 

The author describes temperatures 
affecting crude oil production and dis­
cusses the Geothermal Gradient present 
in the G u l f Coast oil fields. 

T w o classes of chemical compounds 
may be used for the removal of paraffin 
and the prevention of its deposition: 
Namely, those that generate heat, thus 
rais ing the temperature of the oil and 
melting the paraff in; also, those that act 
as a solvent to change the character of 
the wax so that it w i l l not crystallize 
when the temperature is decreased below 
its or ig inal melting point. 

A very efficient and practical method of 
eliminating paraffin deposits is found in 
equipping wells with steam coils; and at 
intervals, a small portable boiler, capable 
of supplying super-heated steam at a 
temperature above 500°F. and pressure 
of 1000 pounds can be set up at the wel l 
and operated unti l the accumulation has 
been dissolved and passed into the tanks. 
T h i s method is especially applicable to 
large wells that produce through tubing 
and are readily plugged with paraffin. 

Several other methods for the removal 
of paraffin are also discussed. 

T h e use of bottom hole chokes in gas 
wells with high bottom hole temperatures 
has presented a new application, since 
their installation practically disposes of 
freezing difficulties by u t i l i z ing more 
efficiently the high subsurface tempera­
tures. 

A discussion of high pressure conden­
sate and distillate wells is given. A 
pressure-—temperature chart illustrates 
the procedure to be fol lowed in designing 
a high pressure surface valve for 
distillate wells. 

A short discussion of heat treating 
crude o i l emulsions is given. 

Charts and a table are given along wi th 
a discussion of the Geothermal Gradient 
present in the G u l f Coast oil fields. 

— E . Y . P . 
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(Continued from page 335) 
treated to some pretty scenery "including native huts. A l o n g the 
coast we saw many ships of al l nations. 

W e ar r ived In Durban along with a heavy rain and were 
surprised wi th the beauty and size of the city which seemed tu be 
a bit smaller than Denver. T h e flamboyant trees were In bloom 
and their red flowers added much to rhe v isua l aspect of the city. 

T h e port of Durban is pretentious and complete in al l respects 
and could be easily compared wi th any of the large ports of the 
wor ld . In tonnage handled it is but 16th down the line, so it is a 
busy place. W e were in Durban six days, after which we left fo r 
the port of Lourenco Marques in Portugese East A f r i c a , which is 
the main terminus for much of South A f r i c a ' s imports and exports. 

T h e Amer ican Consul in Lourenco Marques was very cordial 
and showed the captain and myself the town and the sights. Here 
we saw cashew nuts growing much the same as Engl i sh walnuts 
and not as ground nuts as we had imagined. T h e next port was 
Bei ra , also in Portugese East A f r i c a but under different govern­
ment. In Bei ra the Mozambique Charter Company has control of 
practically everything, including the land, mineral rights, post 
office, police, and even the currency. T h e day before getting 
into Be i r a we saw the hulk of the " A f r i c a Shel l" which had been 
shelled and put down by the " G r a f Spee." It had been run ashore 
before it sank and was clearly visible in the surf. 

T h e fina! port of my journey was Dar -Es -Sa laam where I dis­
embarked after I had been on board for 55 days. F rom here I 
was to continue my trip inland to the mine but as the trains do not 
run every day it was necessary f o r me to spend Christmas day 
here. Dar -Es -Sa laam has a wonderful harbor wi th a very narrow 
entrance in which the German sank a b ig steel dry dock just at 
the entrance dur ing the last war and nar rowly missed blocking 
it. T h e trip f r o m Dar-Es-Salaara to Itiga, a distance of 300 miles 
was rather monotonous. T h e last 250 miles to the mine was made 
over bumpy roads by car, and so after nearly 13,000 miles and 64 
days of travel I finally ar r ive i l at my destination in Southern 
Tangany ika , roughly between Lake Nyassa and Lake Tangany ika . 

It is very nice at the 
mine but it was a bit 

i " ^ ' ^ of a shock to have a 
i^mS man eating lion shot 

on the outskirts of the 
camp within a week 
after I arr ived. It took 
a native boy the first 
night and returned and 
took a dog off a truck 
near one of the staff 
houses. I visualized 
lions, elephants and al­
most everything else 
coming into camp every 
week but it is not as 

. . - , c- • L bad as that. W e are 
Man Eater Meets H.s Finish. ^^^^ ^ j j ^ ^ ^^e 

nearest town, two hundred and fifty miles f r o m the rai lroad and 
ninety miles f r o m an airport. 
New Sa%a Mine, Chunya, Tanganyika Territory, 
British East Africa. 
NEW EQUIPMENT PAGE PROVES VALUABLE 

From W A R D T . G R A H A M , E X - ' 2 6 

I noted on the "New Equipment" page of the M a r c h " M i n e s 
Magaz ine , " the article about the Minnesota M i n i n g and M a n u ­
factur ing Company's offering in this line. W e are enclosing a T e n 
Dol l a r money order, fo r which we would like to receive the 
"Scotch Edger" and as much tape supply as possible with this 
amount of money . . . please bi l l us f o r the additional amount re­
quired or send a C . O . D . fo r the balance . . . we w i l l appreciate 
very much your securing this for us or passing on our request to 
the manufacturer. 

Note: W e are glad to render this service. E d . 
Gejieral Superintendent, Baguio Gold Mining Company, 
Baguio, Philippine Islands. 
ENJOYS THE MAGAZINE 

From M E R L E L . G I L B R E A T H , '33 

I enjoy the Mines Magaz ine and believe that each issue is 
better than the last, wi th the A p r i l issue the best. . . . I liked 
the questions and answers given in the " M a n of Mine ra l s , " wish 
more of them could have been given in the magazine. 
P. O. Box 17, Angleton, Texas, 
FOOTBALL PICTURES BRING MUCH PLEASURE 

From H A R R Y J . W O L F , '03 _ _ 

Needless to say, they were viewed with great satisfaction. It 
was obvious that Mines had a good team. T h e photography for 
the most part was excellent. T h e whole performance was thor­
oughly enjoyed . . . obviously these pictures would be of greatest 
interest to men who actually saw the games. T h i s same interest 
could be inspired i f one had not seen the games, if he could be 
constantly informed as to what was going on. In other words, the 

(Continued on page 377) 

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

Dependable operation—Long Life 
Fewer shutdowns—Efficient recovery 

High salvage value 

v u B n n m n u f i i c T u m n i : l o . 
351 Cal i fornia St., San Francisco, Cal i fornia 

CardTrackwork 
. . . l eads straight fo "Lowest 

Cost Per Ton Mile Haul." 

Frogs 
Switches 

Switch Stands 
Cross-overs 

Crossings 
Turntables 

I h c C S . C a 
DenvOT, Colorado 
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epvice 
Recenf Patents Relating to the Mineral Industries, edited by Janrtes 

Atkins, re9tstered 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. 

ELECTRICAL A P P A R A T U S A N D METHOD 
FOR L O C A T I N G MINERALS. Patent No. 
2,201,256, issued M a y 21, 1940, to Wi l l i am 
M . Barret, Shreveport, La. , assignor io 
Engineering Research Corporation, Shreve­
port, La . 
A P P A R A T U S FOR A L L A Y I N G DUST F R O M 
ROCK DRILLS. Patent No. 2,201,270, issued 
M a y 21, 1940, to John Taylor Mclntyre, 
Johannesburg, Transvaal, Union of South 
Af r i ca . 
EQUALIZING V A L V E A R R A N G E M E N T FOR 
P A C K E R S . Patent No. 2,201,281, issued M a y 
21, 1940, to Harry B. Ziegler, Odessa, Tex., 
assignor to Halliburton O i l W e l l Cementing 
Co., Duncan, Okla . 
METHOD A N D M E A N S FOR PERFORATING 
W E L L CASINGS. Patent No. 2,201,290, is­
sued M a y 21, 1940, to Haskell M . Greene, 
Whittier, Calif. 
A P P A R A T U S FOR INDICATING THE POSI­
TION OF DEVICES IN PIPES. Patent No. 
2,201,311, issued M a y 21, 1940, lo Erie P. 
Halliburton, Los Angeles, Calif., assignor to 
Halliburton O i l W e l l Cementing Co., Dun­
can, Okla . 
DRILL BIT. Patent No. 2,201,379, issued 
M a y 21, 1940, to John F. Shaw, Los Angeles, 
Calif., assignor to Reed Roller Bit Co., 
Houston, Tex., a corporation of Texas. 
FLUID T A K I N G TOOL FOR OIL WELLS OR 
THE LIKE. Patent No. 2,201,447, issued M a y 
21, 1940, to Samuel A . Mullins, Beaumont, 
Texas. 
WELL S W A B . Patent No. 2,201,451, issued 
M a y 21, 1940, to Benjamin E. Parrish, Dal­
las, Tex. 
METALLIC REDUCTION PROCESS. Patent 
No. 2,201,460, issued M a y 21, 1940, to Rus-
sel H . Varian, Stanford University, Calif. 
C O M P A C T ROLLER DRILLING BIT. Patent 
No. 2,201,569, issued M a y 21, 1940, to John 
A . Zublin, Los Angeles, Calif. 
R O T A R Y E A R T H BORING BIT. Patent No. 
2,201,570, issued M a y 21, 1940, to John A . 
Zublin, Los Angeles, Calif. 
R O T A R Y DRILLING M A C H I N E . Patent No. 
2,201,673, issued M a y 21, 1940, to Tracy S. 
Park, Houston, Tex., assignor to Arthur J. 
Penick and Kirby T. Penick, Harris County, 
Tex 
DEVICE FOR L A Y I N G PIPE AT A N OIL 
RIGGING. Patent No. 2,201,813, issued M a y 
21, 1940, to Charles A . Doud, A l t a Loma, 

WELL HEATER. Patent No. 2,202,034, is­
sued M a y 28, 1940, to Wil l iam K. Thomas, 
L a Porte, Tex. 
W E L L CEMENTING DEVICE. Patent No. 
2,202,173, issued M a y 28, 1940, to A l v i n L. 
Straub, Houston, Tex. 
CASING-HEAD STRUCTURE. Patent No. 
2,202,192, issued M a y 28, 1940, to Hugh 
F, Cypher, Borger, Tex., assignor of one-
half to Kenneth M . Axelrod, Borger, Tex. 
METHOD A N D M E A N S FOR R E G U L A T I N G 
TEMPERATURE IN ORE ROASTING FUR­
N A C E S . Patent No. 2,202,245, Issued M a y 
28, 1940, to David Leo Cramp, Kirkland 
Lake, Ontario, Canada, assignor to Lake 
Shore Mines, Limited, Kirkland Lake, On­
tario, Canada. 
A P P A R A T U S FOR DETERMINING HORIZON 
PRODUCTIVITY O F WELLS. Patent No. 2,-
202,404, issued M a y 28, 1940, to W i l l S. 
Sease, Tulsa, Okla . , assignor to Stanolind 
O i l and Gas Co., Tulsa, Okla . , a corpora­
tion of Delaware. 

FLOTATION A P P A R A T U S . Patent No. 2,-
202,484, issued M a y 28, 1940, to Augustus 
Bachelder Emery, Messina, Transvaal, 
Union of South Afr ica , assignor to Messina 
Development Co., Limited, a corporation of 
Great Britain. 

DEVICE FOR CONTROLLING THE TRANS­
MISSION OF P O W E R TO PUMPS. Patent 
No. 2,202,504, issued M a y 28, 1940, to John 
C. Myers, Sperry, Okla . , assignor of one-
half to J. W . Scott Drilling Co., Tulsa, Okla . , 
a corporation of Texas. 
THERMOCOUPLE WELL ASSEMBLY. Patent 
No. 2,202,533, issued M a y 28, 1940, to Mor­
ris Mason, Wood River, 111., assignor to 
Standard O i l Co., Chicago, 111., a corporation 
of Indiana. 
MINING A P P A R A T U S . Patent No. 2,202,-
584, issued M a y 28, 1940, to Morris P. 
Holmes, Claremont, N . H. , assignor to Sul­
l ivan Machinery Co., a corporation of Mas­
sachusetts. 
FLOTATION R E A G E N T . Patent No. 2,202,-
601, issued M a y 28, 1940, to Robert C. 
Ried, West Conshohocken, Pa., assignor to 
Separation Process Co., a corporation of 
Delaware. 
W E L L - L O G G I N G ELECTRODE. Patent No. 
2,202,656, issued M a y 28, 1940, to Cecil J, 
Haynes, Houston, Tex., assignor to Standard 
O i l Development Co., a corporation of 
Delaware. 
A P P A R A T U S FOR G E O P H Y S I C A L EX­
PLORATION. Patent No. 2,202,885, issued 
June 4, 1940, to Theodor Zuschlag, West 
Englewood, N . J., assignor to Hans T. F. 
Lundberg, Montreal, Quebec, Canada. 
W E L L C A S I N G PERFORATOR. Patent No. 
2,202,887, issued June 4, 1940, to Mil l io 
F. A l o i , Maywood, Calif. 
OIL W E L L PUMP. Patent No. 2,202,970, 
issued June 4, 1940, to Francis E. Steele, 
Shreveport, La . , assignor to Phillips Petro­
leum Co., a corporation of Delaware. 
UNDERREAMER. Patent No. 2,203,246, is­
sued June 4, 1940, to Emil H . Zum-Berge, 
Dallas, Tex., assignor, by mesne assign­
ments, to Estate of Emil H . Zum-Berge and 
George Klein, both of Dallas, Tex. 
PERFORATING G U N FOR OIL WELLS. 
Patent No. 2,203,265, issued June 4, 1940, to 
Frank C. Kniss, Eldorado, Ark . 
A P P A R A T U S FOR DETERMINING SEISMIC 
VELOCITIES. Patent No. 2,203,272, issued 
June 4, 1940, to Neii R. Sparks, Tulsa, Okla . , 
assignor to Stanolind O i l and Gas Co., 
Tulsa, Okla . , a corporation of Del. 
M E A N S FOR M E A S U R I N G A N D CONTROL­
L I N G FLUID PRESSURES. Patent No. 2,-
203,577, issued June 4, 1940, to Frank E. 
O'Nei l l , Glendale, and Rowland G . Wheal-
ton, Altadena, Calif., assignors to Mordica 
O. Johnston, Glendale, Calif. 

DEVICE FOR USE IN WELLS. Patent No. 
2,203,595, issued June 4, 1940, to Elwin B. 
Hal l , Los Angeles, and Arthur L. Armen-
irout, Santa Mar ia , Calif., assignors, by di­
rect and mesne assignments, to Security 
Engineering Co. Inc., a corporation of Ca l i ­
fornia. 
A P P A R A T U S FOR DETECTING W A T E R IN­
TRUSION IN BOREHOLES. Patent No. 2,-
203,720, issued June 11, 1940, to Clarence 
R . Dale, Los Angeles, Calif., assignor, by 
direct and mesne assignments, to Dale 
Service Corporation, Los Angeles, Calif., a 
corporation of California. 
METHOD A N D A P P A R A T U S FOR USE IN 
DETERMINING THE G E O L O G I C N A T U R E 
A N D CHARACTERISTICS OF A F O R M A ­
TION TRAVERSED B Y A BOREHOLE. 
Patent No. 2,203,729, issued June 11, 1940, 
to John Jay Jakosky and Patrick B. Lyons, 
Los Angeles, Calif., assignors, by direct and 
mesne assignments, to Schlumberger W e l l 
Surveying Corp., Houston, Tex., a corpora­
tion of Del. 

METHOD A N D A P P A R A T U S FOR DETER­
MINING THE STRIKE A N D DIP OF SUB­

S U R F A C E STRATA. Patent No. 2,203,730, 
issued June 11, 1940, to Curtis H . Johnson, 
Santa Monica, Calif. 

FLOTATION REAGENT. Patent No. 2,203,-
739, issued June 11, 1940, to Emil Ott, 
Elsmere, Del., assignor to Hercules Powder 
Co., Wilmington, DeL, a corporation of 
Delaware. 
METHOD FOR THE FLOTATION OF ORES. 
Patent No. 2,203,740, issued June 11, 1940, 
to Emil Ott, New Castle, Del., assignor to 
Hercules Powder Co., Wilmington, DeL, a 
corporation of Delaware. 
L A M I N A T E D DISK DRILL BIT. Patent No. 
2,203,747, issued June 11, 1940, to Harvey 
D. Sandstone, Los Angeles, Calif. 
PUMP V A L V E WITH G A S C H A M B E R IN 
C A G E . Patent No. 2,203,759, issued June 11, 
1940, to Elmer G . Ware, Bakersfield, Ca l iL 
METHOD A N D M E A N S OF P E R F O R A T I N G 
W E L L C A S I N G A N D THE LIKE. Patent No. 
2,203,796, issued June 11, 1940, to Frank 
E. O 'Nei l l , Glendale, Calif., assignor to 
Edith L. O 'Nei l l , Glendale, Cal iL 
DRILL. Patent No. 2,203,846, issued June 
11, 1940, to Thomas H . Stancliff, Houston, 
Tex., assignor to Reed Roller Bit Co., 
Houston, Tex., a corporation of Texas. 
FEEDING M E C H A N I S M FOR ROCK DRILLS. 
Patent No. 2,203,953, issued June 11, 1940, 
to Albert Feucht, Garfield Heights, Ohio, 
assignor to The Cleveland Rock Dril l Co., 
Cleveland, Ohio, a corporation of Ohio. 
ROCK DRILL. Potent No. 2,203,954, issued 
June 11, 1940, to Albert Feucht, Gar f ie ld 
Heights, Ohio, assignor to The Cleveland 
Rock Dril l Co., Cleveland, Ohio, a corpora­
tion of Ohio. 
S C R A P I N G DEVICE. Patent No. 2,203,966, 
issued June 11, 1940, to Herbert C. Otis, 
Dallas, Texas. 
E X P A N S I O N BIT A N D REAMER. Patent 
No. 2,203,998, issued June 11, 1940, to 
Daniel J. O'Grady, Los Angeles, Calif., 
assignor to H . John Eastman, Long Beach, 
Calif. 
A P P A R A T U S FOR RECOVERING PRECIOUS 
METALS. Patent No. 2,204,018, issued June 
11, 1940, to Errol F. Kingsley, Portland, 
Oregon. 
INSIDE PIPE CUTTER. Patent No. 2,204,091. 
issued June 11, 1940, to George A . Lowrey, 
Houston, Tex. 
HOD COUPLING. Patent No. 2,204,103, is­
sued June 11, 1940, to Elbert H . Lampkin, 
Tulsa, Okla . , assignor of one-fourth to 
George H . Dickinson, one-fourth to Wil f red 
Dickinson, and one-fourth to James T. 
Forster, al l of Tulsa, Okla . 
METHOD OF TREATING OIL A N D G A S 
WELLS. Patent No. 2,204,223, issued June 
11, 1940, to Howard C. Lawton and Albert 
G. Loomis, Berkeley, Calif., assignors to 
Shell Development Co., San Francisco, 
Calif., a corporation of Delaware. 
PROCESS FOR TREATING OIL WELLS. 
Patent No. 2,204,224, issued June 11, 1940, 
to Donald A . Limerick and Howard C, 
Lawton, Berkeley, Calif., assignors to Shell 
Development Co., San Francisco, Calif., a 
corporation of DeL 
R E L E A S A B L E F L O A T I N G V A L V E . Patent 
No. 2,204,340, issued June 11, 1940, to John 
R. Bradshaw, Duncan, Okla . , assignor to 
Halliburton O i l W e l ! Cementing Co., Dun­
can, Okla . 
O P E N H O L E P A C K E R . Patent No. 2,204,378, 
issued June 11, 1940, to Roland E. O'Don-
nell. Midland, Tex., assignor to Halliburton 
O i l W e l l Cementing Co., Duncan, Okla . 
JARRING TOOL. Patent No. 2,204,458, is­
sued June 11, 1940, to Harry P. Wicker-
sham, Huntington Park, Calif., assignor of 
one-half to Erwin Burns, Los Angeles, Calif, 
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{Continued from page 375) 
pictures could be dramatized. T h i s brings up fhe Idea tt̂ ^* '"̂  
would be good publicity for the School to prepare a genera! f i lm 
about the school, the buildings, typical classes of Instruction, equip­
ment, personages, etc. . , . 
475 Fifth Avenue, Neia York. 
MORE ABOUT MINES MAGAZINE AND NEWS CLIPPINGS 

From W I L L I A M J . R U P N I K , ' 2 9 
Enclosed is an article appearing in the Long Beach Press 

Te leg ram quoting f r o m M a x Bal l ' s ('06} book,^ Fascinat ing O i l . 
. . . T h e last two Mines Magazines were exceptionally good. . . . 
I certainly did think the plan of getting up a collection for Coach 
M a s o n was Super excellent . . . the convenience that the card 
board slot offered . . . seems that It would be an excellent plan to 
raise an athletic loan fund for Mines . . . . 

Note: W e are always especially glad to get clippings tell ing 
of Mines men. E d . 
2011 Pine Ave., Long Beach, Calif. 

Strategic Mineral Supplies 
By G . A . R O U S H , 

Editor, The Mineral Industry 

473 Pages, 6x9, $5.00 

This book piuseiits a general siLrvey 
nf the more importaDt strategic miuerii] 
toramodities—those of wliiflh the doiiies-
tic output is iiiailequate to meet the dc-
macd, forcing extensive (iependence on 
imports frum tore^n suiii'ees. Strategic 
minerals aie most taltted about in con­
nection ivilb the possible cnieî eney siiji-
plj' in thc event of a fiitni'e war, anil Ibis 
iLas tonrtcii to foster BD irapi-ession that 
it Is only in connection with possible 
niiiitary uses tbat tbe eommodilies in 
question are of paramount Importance, 

An understanding of the commercial 
status of these producls is of impoitanco 
from the purely industiial viewpoint, 
entirely aside from their value in a 
possible militaiy program. 

For sale by THE MINES M A G A Z I N E , Denver, Colo. 

THIS PORTABLE VIBRATING SCREEN 
Accurate ly separates 3 sizes of 1 0 0 tons of material 
per day using only the power of a 2 H . P . gas 
engine or a 1 H . P . electric motor. Self contained 
and easily moved. Weighs only 3 0 0 lbs. The 
Robins Portable Screen is ideal for use when a 
smal l quantity of mixed sizes is to he accurately 
separated. Made by the malters of the 
famous Gyrex , V i b r e x and E l ip tex large 
capacity screens. 

Send for new bulletin No. 110. // may fH^^i 
help you solve wliat migkt ollierwise 
be a troublesome screening problem. 

ROBINS CONVEYING BELT COMPANY 

PASSAIC, NEW JERSEY 
Offices in principal cities. 

Metal Production Calls for<^ 
" m . a S . " Can Help Uou Get That Speed ROUJ 

: 

Copper, Iron, Aluminum, Zinc, Lead, Tin, Vanadium, Molybdenum, 
Mercury—in the years immediately ahead the demand for these metals 
in the U. S. may be greater than ever before in ihe nation's history. 
The source must be the western hemisphere. To supply these needs the 
metal mining industry must shift into high gear. 

We also manufacture: MARCY Ball, Rod and Tube Mills; 
Genuine WILFLEY Tables; Density Controiiers; Amalga­
mators; Reagent Feeders; Rubber Pinch Valves; G-B 
Portable Placer Mactiines . . . Mine and Mill Supplies; 
Laboratory Suppiies-COMPIETE MILLING PLANTS 

Millions ol tons of the ores from which these metals will be 
derived will be ground in M A R C Y Mills. Modern open-end, 
low-discharge M A R C Y ' S speed up the milling of ores in many 
ways—one of the most important of which is by requiring a 
minimum of maintenance. 

Big gains in tonnage with less power per ton in modern 
M A R C Y Mills are due to the quick exit of finished materials-
more useful grinding, minimum over-grinding. 

Marcy Mills are built in types and sizes to meet every re­
quirement—from 5 to 1250tons per 24 hours. Every M A R C Y is 
engineered to meet the specific conditions under which it will 
be used. 

The world-wide experience of "Mine and Smelter's" staff is 
at your service NOW—for a single grinding unit or a complete 
milling plant. Write or wire and you will get ACTION. 

The MINE and SMELTER SUPPLY Co. 
Main Office, DENVER, COLO., U. S. A. 

S A L T L A K E CITY EL P A S O 1775 B R O A D W A Y . N . Y . 
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A D V E R T I S E R S LISTINGS 
AINSWORTH & SONS, INC., W M . 

Denver, Colo,, 2151 Lawrence St. 
AJAX FLEXIBLE COUPLING COMPANY 

Westfield, N. Y., 135 Englisli St. 
Denver, Colo., 150̂  Wynfcoop St. 

A P A C H E EXPLORATION COMPANY 
Houston, Texas, P. O. Box 1711 

APACHE POWDER COMPANY 
Benson, Arizona. 
Los Angeles, Calif., 411 W. Sth St. 

BUELL & CO. , T. H 
Denver, 14lh & Stout Sla. 

CAPABILITY EXCHANGE 
Denver, Colo., 734 Cooper Buiiding. 

CARD IRON WORKS COMPANY, C. S. 375 
Denver, Colo., 2501 West 16th Ave. 

CABNIE-GOODWIN-PENDLETON 
COMPANY 

Fresno, Calif., 2126 Inyo SI. 
Sdctomento, Calil., 515 L St. 

CHIKSAN OIL TOOL COMPANY, LTD. 
Fullerton, Caltlornia. 
Houston, Texas, Shell Buildinq. 

CLIMAX MOLYBDENUM COMPANY 
New York, N . Y., 500 Fifth Ave. 

CLINTON & HELD COMPANY 
Denver, Coio., 1637 Wazee Street. 

COCKS-CLARK ENGRAVING C O . 336 
Denver, Colo., 2200 Arapahoe St 

COLORADO B. P . 4 SUPPLY CO. 369 
Denver, Colo., 1340 Glenarm Place. 

COLORADO CENTRAL POWER COMPANY 
Golden, Colo. 

COLORADO FUEL 4 IRON 
CORPORATION 338 

AmariUo, Texas, 711 Oliver Eakle Bldg 
Butle, Mont., 508 Metal Bank Bldg, 
Chicago, IU„ 309 Railway Exch. Bldg 
Denver, Colo., Continenlal Oil Bldg 
El Paso, Texas, 801 Basset Tower Bldq 
Ft. Worth, Tex., 1503 Ft. Wth. Nat'l Bk 

Bldg. 
Kansas City, Mo., 415 R. A. Long Bldq 
Lincoln, Nebr,, 330 N. 8th St. 
Los Angeles, Calif., 739 E. 60th St 
Okla, City, Okla., 906 Colcord Bldg 
Portland, Oregon, 902 Porter Bldg 
Salt Lake City, Utah, 604 Walker Bk 

Bldq. 
San Francisco, Calif., 1245 Howard St 
Spokane, Wash., 727 Old Nat'l Bk. 

Bld^. 
Wichita, Kans., 420 S. Commerce St 

COLORADO IRON WORKS COMPANY 380 
Denver, Colo., 1624 Seventeenth St. 
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,, 17lh St. at Champa. 
COLORADO SOCIETY O F ENGINEERS 

Denver, 525 Cooper Bldg. 
COLORADO TRANSCRIPT 

Golden, Colo. 
COORS PORCELAIN COMPANY 

Golden, Colo. 
CROW, WILLIAM 369 
DEISTER CONCENTRATOR C O I M P A N Y 

Fort Wayne, Ind,, 911 Glasgow Avo 
New York, N . Y . , 104 Pearl St. 
Nesquehoning, Pa., 231 E. Catawissa 

Et. 
Hibbing, Minnesota, P. O. Box 777. 
Birminghani, Alabama, 930 2nd Ave 

North. 
DENVER EQUIPMENT COMPANY 336 

Denver, Colo., 1400-1418 17lh Street 
New York City, 50 Church St. 
Salt Lake City, Ul. , 725 Mclntyre Bldg 
Mexico, D. F. , Mexico, Boker Building. 
Toronlo, Ont., 45 Richmond St. West 
London, Eng., 840 Salisbury House 

E. C. 2. 
Johannesburg, So. Africo, 18 Bon 

Accord House. 
DENVER FIRE CLAY COMPANY 379 

Denver, Colo. 
Salt Lake City, Utah, P. O. Box 836 
El Paso, Texas, 209 Mills Bldg. 

DOLPH COMPANY, INC., THE 
Newark, N. J., 168 Emmef St. 
Denver, Colo., 1501 Wynkoop St. 

DORR COMPANY, Inc., Engineers 
New York, 570 Lexington Ave. 
London, England, Dorr-Oliver Co., Ltd. 
Melbourne, Australia, Crossle & Duff 

Ply., Ltd. 
Buenos Aires, Argentina, Luis Fiore. 
Rio de Janeiro, Brazil, Oscar Taves & 

Co. 
Chicago, 111., 221 N. LaSalle St. 
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 Seventeenth St. 
Wilmington, Delaware. 
San Francisco, Calif., I l l Sutfer St 

DUVALL-DAVISON LUMBER COMPANY 
Golden, Colorado. 

EATON METAL PRODUCTS COMPANY 336 
Denver, Colo., 4800 York St. 

EIMCO CORPORATION, THE 
Chicago, 111., 333 No. Michigan Ave. 
El Paso, Texas, Mills Bidg. 
New York, N. Y., 330 W. 42nd Si. 
Sacramento, Calif., 1217 7lh St. 
Salt Lake City, Utah. 

FLEXIBLE STEEL LACING CO. 335 
Chicago, 111., 4628 Lexington St. 

FOSS DRUG COMPANY 
Golden, Colorado. 

FRANCO-WYOMING OIL COMPANY 337 
Los Angeles, Calif., 601 Edison Bldg. 
Paris, France, 17 Boulevard 

Malesherbes. 
FROBES COMPANY, DANIEL C. 

Sail Lake City, Utah, Dooly Bidg. 
GARDNER-DENVER COMPANY 

Quincy, Illinois. 
Denver, Colorado. 
Butte, Mont., 215 E. Park St. 
EI Paso, Texas, 301 San Francisco St. 
Salt Lake Cily, Utah, 130 West 2nd 

South. 
Los Angeles, Calif., 845 E. 61si St. 
San Francisco, Calif., 811 Folsom St 
Seattle, Wash,, 514 First South. 

GATES RUBBGER COMPANY 
Chicago, III., 1524 South Western Ave. 
Denver, Colo., 899 South Broadway. 
Hoboken, N . J., Terminal Building. 
Dallas, Texas, 2213 Griffin St. 
Birmingham, Ala . , 1631 1st Ave. S. 
Portland, Ore., 1231 N. W. Hoyt St. 
Los Angeles, Calif., 741 Warehouse St. 
San Francisco, Calif., 2700 16th St. 

GENERAL ELECTRIC COMPANY 
Schenectady, New York. 

GOLDEN CYCLE CORPORATION 337 
Colorado Springs, Colo., P. O. Box 86. 

GOLDEN FIRE BRICK COMPANY 337 
Golden, Colorado. 
Denver, Colo., Interstate Trust Bldg. 

G O O D M A N MANUFACTURING COMPANY 
Birmingham, Ala . , 1600 2nd Ave. S. 
Chicago, 111., Halsted St. at 481h. 
Denver, Colo., 704 Denver Natl, Bldg. 
Huntington, West Va . , 831 2nd Ave. 
Pittsburgh, Pa., 1714 Liverpool St. 
St, Louis, Mo., 322 Clark Ave. 
Salt Lake Cily, Utah, 314 Dooly Bldg. 
Wilkes-Barre, Pa., 35 New Bennett St. 

GREAT WESTERN DIVISION, THE DOW 
CHEMICAL COMPANY 

San Francisco, Calif., 9 Main St. 
Pittsburg, Calif., Plant. 
New York, 1775 Broadway. 
El Paso, Texas, H. I. Barron Co. 

GRIMES PIPE & SUPPLY COMPANY 
Denver, Colo., 1300 Larimer St. 

GULF OIL CORPORATION 
Pittsburgh, Pa., Gulf Bldg. 

HANWUM DRILLING COMPANY . 
Wichita, Kansas, Ellis Singleton Bldg. 

HARDESTY MANUFACTURING COMPANY, 
THE R 

Denver, Colo., 3063 Blake Si. 
HEILAND RESEARCH CORPORATION 

Denver, Colo., 700 Club Building. 
HENDRIE & BOLTHOFF M F G . 4 SUPPLY 

COMPANY _ 
Denver, Colo. 

HERTEL CLOTHING CO. .. . 
Golden, Colo. 

HuAHT COMPANY. THE 
Peoria, 111., 206 Parkside Drive 

INGERSOLL-RAND 
Birmingham, Ala. , 1700 Third Ave. So. 
Bulfe, Mont., 845 S. Montana St. 
Chicago, 111., 400 W. Madison SI. 
Denver, Colo., 1B37 Blake St. 
El Paso, Texas, 1015 Texas St. 
Kansas City, Mo., 1006 Grand Ave. 
Los Angeles, Calif., 1460 E. 4fh St. 
Manila, P, I., Earnshaws Docks & 

Honolulu Irjn Works. 
New York, N. Y., 11 Broadway 
Pittsburgh, Pa., 706 Chamber of 

Commerce Bldg. 
Salt Lake City, Utah, 144 S. W 

Temple St. 
San Francisco, Calif., 350 Brannan St 
Seattle, Wash., 526 First Ave. So. 
Tulsa, Okla., 319 E. 5lh SI. 

JEFFERSON COUNTY REPUBLICAN, THE 
Golden, Colorado. 

KENDRICK-BELLAMY COMPANY 337 
Denver, Colo., 301 Sixteenth SI. 

KIDDE & COMPANY, WALTER 
New York, N . Y., 140 Cedar St. 
Denver, Colo., 1501 Wynkoop Et. 

KISTLER STATIONERY COMPANY 379 
Denver, Colo. 

LETTER SHOP, INC 337 
Denver, Colo., 509 Railway'Exch' Bldq' 

LINK-BELT COMPANY ^ 335 
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 Lafayette St. 
Windsor, Ontario, Canada. 

MARSMAN AND COMPANY, INC 
Manila, P. 1., Marsman Bldg. 

McFARLANE-EGGERS MCHY. CO. 
Denver, Colo., 2763 Blake SI. 

MECO ASSAYERS 
Los Angeles, Calif., 417 So. HiU St. 

MERRICK SCALE MANUFACTURING 
COMPANY 

Passaic, New Jersey, 
MINE & SMELTER SUPPLY COMPANY 377 

Denver, Colo. 
Sail Lake City, Utah, 121 W. 2nd South. 
El Paso, Texas, 410 San Francisco SI. 
San Francisco, Calif., 369 Pine St. 
Seattle, Wash., 419 Ry. Exch. Bldg. 
New York City, 1775 Broadway. 
Montreal, Canada, Vickers, Ltd. 
Manila, Philippines, Edw. J. Nell Co. 
Santiago, Chile, W. R. Judson. 

MINES REGISTER _ . 334 
MORSE BROS. MACHINERY COMPANY 334 

Denver, Colo., 2900 Broadway. P. 6 
Box 1708. 

New York City, 1775 Broadway. 
MOUNTAIN STATES TELEPHONE & 

TELEGRAPH CO 
Denver, Colo., Mth & Curtis Sts. 

NATIONAL FUSE & POWDER COMPANY.... 336 
Denver, Colo. 

NATIONAL TRAILWAYS SYSTEM 367 
Denver, Colo., 501 17th Street. 

OIL CENTER TOOL COMPANY 
Houston, Texas, 
New York, Val R. Wittich, Jr., 30 

Rockefeller Plaza. 
OXFORD HOTEL _ __ 366 

Denver, Colo. 
PARAMOUNT EQUIPMENT COMPANY 

Tulsa, Okla., 911 East First St. 
Denver, Colo., 1501 Wynkoop St. 

PARKER & COMPANY, CHARLES O. 337 
Denver. Colo., 1901 Lawrence St. 

PHILIPPINE MINING YEAR BOOK 
Manila, P. I., P. Q. Box 297. 

PICK PHOTOGRAPH 4 BLUE PRINT 
COMPANY 

Denver, Colo., 1015 Seventeenth St. 
PORTABLE LAMP 4 EQUIPMENT 

COMPANY _ 
Pittsburgh, Penna., 72 First Ave. 
Denver, Colo., 1501 Wynkoop St. 

PRICE COMPANY, H. C 
Bartiesville, Okla. 
Loa Angeles, Calif. 
Son Francisco, Calif. 

PROFESSIONAL CARDS . 369 
PUBLIC SERVICE COMPANY OF 

COLORADO 
Denver, Colo., Gas & Electric Bldq. 

ROBINS CONVEYING BELT COMPANY 377 
Hew York, N . Y., 15 Park Row. 

ROBINSON'S BOOK STORE 
Golden, Colo. 

ROEBLING'S SONS COMPANY, JOHN A . 
Trenton, N . J. 

RUTH COMPANY _ 336 
Denver, Colo., Continental Oil Bidg. 

SALT LAKE STAMP COMPANY 
Sail Lake City, Utah, 65 W. Broadway. 

SECURITY ENGINEERING COMPANY 
Whittier, California. 
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-ROGEH MFG. COMPANY 
Denver, Colo,, 1720 California St. 

SWEENEY CONSTRUCTION COMPANY, 
EDWARD L 

Denver, Colo., United Stales Nail. aidq. 
TEXAS CO. , THE 

New York City, 135 E. 42nd St. 
Denver, Colorado, University Bldg. 
2229 Warehouses in principal cities. 

UNITED GEOPHYSICAL COMPANY 
Pasadena, Calif., 159 North HiU St. 

URQUHART SERVICE 
Denver, Colo., 1501 Wynkoop St. 

VULCAN IRON WORKS „. 
Denver, Colorado, 1223 Slout Street. 

WESTERN MACHINERY COMPANY 
Denver, Colorado, 1655 Blake Street 

WILFLEY 4 SONS, A . R _ 368 
Denver, Colo., Denham Bldg. 
New York City, 1775 Broadway. 

WORTHINGTON PUMP 5 MACHINERY 
CORP 

Harrison, N . J. 
Denver, Colo., 1725 California St. 

YARNALL-WARIWG COMPANY 
Philadelphia, Penna. 
Denver, Colo., 1501 Wynkoop St. 

YUBA MANUFACTURING COMPANY .. 375 
San Francisco, Calif., 351 California St. 
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friend indeed. . . 
W H E N Y O U ' R E 

"ON T H E R O C K S " 

Jmpi-oveJ B r u n t o n Patent 

>^ Pocket Transit 
This instrument is the most convenient, compact and accurate 
pocket instrument made for preliminary surveying on the 
surface or underground, nearly 30,000 of which are used by 
civil and mining engineers, mine managers and geologists 
everywhere. 

Instrument is here 
shown with universal 
soclcet head adapted 
for use on a light tubu­
lar camera tripod. 

Improved type instru­
ment only. Universal 
socket head. Tubular 
metal t r ipod. Plain 
leather case for instru­
ment. Leather case 
with belt loop. Leather 
case with sling strap. 
Leather case for instru­
ment, tripod head and 
tripod. 

Send for copy of special booklet giving complete 
description of tfie instrument and its uses. 

Complete stock of 

E n g i n e e r i n g a n d D r a u g h t s m a n 

E q u i p m e n t a n d S u p p l i e s 

KISTLER BUILDING DENVER, C O L O . 

CRUSHER 
Are you spending too much time 

on the rocks..»working ore down to size for 

pulverizing? A host of Assayers have found 

this was the case . . . until they installed a 

DFC LABORATORY CRUSHER. 

I N V E S T I G A T E T H E T I M E , L A B O R , 
A N D R E P A I R S A V I N G F E A T U R E S 

O F T H I S M A C H I N E 

1. Rugged one piece frame... no bolts to work 
loose, 

2. Motor pivoted lo frame... for correct belt 
tension and minimum bench space. 

3. Easy to clean...no chance for salting. 

4. Reversible jaw plates...double service. 

5. Easy, positive adjustment for fineness. 

6. Shielded, dust-proof working parts. 

In Hand or Power 
Driven Typos , rl ^"'J^^^ 

a . 

and for Flat 
or V-Belt 
Drives 
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A D V E R T I S E R S LISTINGS 
AINSWORTH & SONS, INC., W M 

Denver, Colo., 2151 Lawrence St. 
AJAX FLEXIBLE COUPLING COMPANY 

Westfield, N. Y., 135 E n g l i s h St. 
Denver, Colo., 1501 W y n k o o p St. 

APACHE EXPLORATION COMPANY . . . 
Houston, Texas, P. O . Box 1711 

APACHE POWDER COMPANY 
Benson, Arizona. 
Los Angeles, Calif., 411 W . Sth Si . 

BUELL & CO. , T. H 
Denver, 141h & Stout Sts. 

CAPABILITY EXCHANGE 
Denver, Colo., 734 Cooper B u i i d i n g . 

CARD IRON WORKS COMPANY, C. S. 375 
Denver, Colo., 2501 West 16lh A v e . 

CARNIE-GOODWIN-PENDLETON 
COMPANY 

Fresno, Calif., 2126 Inyo St. 
Sacramento, Calif., 515 L St. 

CHIKSAN OIL TOOL COMPANY, LTD. 
Fullerton, California. 
Houston, Texas, She l l B u i l d i n g . 

CLIMAX MOLYBDENUM COMPANY 
New York, N. Y., 500 F i f th A v e . 

CLINTON & HELD COMPANY 
Denver, Colo., 1637 Wazee Street 

COCKS CLARK ENGRAVING CO. 33S 
Denver, Colo., 2200 A r a p a h o e si. 

COLORADO B. P. & SUPPLY CO. 369 
Denver, Colo., 1340 G l e n a r m P lace . 

COLORADO CENTRAL POWER COMPANY 
Golden, Colo. 

COLORADO FUEL & IRON 
CORPORATION 338 

Amarillo, Texas, 711 O l i v e r Eak le B l d g 
Butte, Mont., 508 M e t a l Bank B l d g 
Chicago, 111., 309 R a i l w a y Exch . B l d g . 
Denver, Colo., Cont inenta l O i l B l d g 
Ei Paso, Texas, 801 Basset Tower B l d g 
Fl . Worth, Tex., 1503 F L Wth . N a t ' l Bk 

B l d g . 
Kansas City, Mo., 415 R. A . Long B ldg 
Lincoln, Nebr., 330 N . 8th St. 
Los Angelea, Calif., 739 E. 60th SI. 
Okla. City, Okla., 906 Colcord B l d g . 
Portland, Oregon, 902 Porter B l d g 
Salt Lak» City, Utah, 604 W a l k e r Bk 

Bldg. 
San Francisco, Calif., 1245 H o w a r d SI 
Spokane, Wash., 727 O l d N a l ' l Bk 

B l d g . 
Wichita, Kans., 420 S. Commerce St. 

COLORADO IRON WORKS COMPANY 380 
Denver, Colo., 1624 Seventeenth St 
Kingston, Ontario, Can., C a n a d i a n 

Loco. W k s . Co . 
Vancouver, B, C , Can., V a n c o u v e r 

Iron W k s . , L td . 
Manila, P. I., M a r s m a n Trad ing Corp . 
Johannesburg, So. Africa, H e a d 

Wr igh t son S Co . 
Stockton on Tees, Eng., Head , 

Wr igh t son S Co . 
Granville, N . S. W., The C l y d e Eng . 

Co, , Ltd. ^ 
COLORADO NATIONAL BANK 

Denver, Colo., 17fh St. at C h a m p a . 
COLORADO SOCIETY OF ENGINEERS 

Denver, 525 Cooper B l d g . 
COLORADO TRANSCRIPT ._ 

Golden, Colo. 
COORS PORCELAIN COMPANY 

Golden, Colo. 
CROW, WILLIAM _ 369 
DEISTER CONCENTRATOR COMPANY 

Fort Wayne, Ind., 911 G l a s g o w A v e 
New York, N. Y., 104 P e a r l St. 
Nesquehoning, Pa., 231 E. C a t a w i s s a 

St. 
Hibbing, Minnesota, P. O. Box 777 
Birmingham, Alabama, 930 2nd A v e 

Worth. 
DENVER EQUIPMENT COMPANY 336 

Denver, Colo., 1400-1418 17fh Sireei 
New York City, 50 C h u r c h St. 
Sail Lake City, Ut., 725 M c l n t y r e B ldg 
Mexico, D. F., Mexico, Boker B u i l d i n g 
Toronto, Ont., 45 R ichmond SI. West 
London, Eng., 840 Sa l i sbu ry House 

E. C. 2. 
Johannesburg, So. Africa, 18 Bon 

A c c o r d House. 
DENVER FIRE CLAY COMPANY 379 

Denver, Colo. 
Sail Lake Cily, Utah, P. O . Box 836 
El Paso, Texas, 209 M i l l s B l d g . 

DOLPH COMPANY, INC., THE 
Newark, N. J., 168 Emmet SI. 
Denver, Colo., 1501 W y n k o o p St. 

DORR COMPANY, Inc., Engineers 
New York, 570 Lexington A v e . 
London, England, Dorr -Ol iver Co . , L td . 
Melbourne, Australia, Cross le & Duff 

Pty., Ltd. 
Buenos Aires, Argentina, Luis F iore . 
Rio de Janeiro, Brazil, O s c a r Taves ' & 

Co. 
Chicago, IIL, 221 N . L a S a l l e SI. 
Los Angeles, Calif., 811 W . Seventh S i . 
Denver, Colo., Cooper B u i l d i n g . 

DUNLAP AND BRUMMETT 
San Gabriel, Calif., 592 No. San 

M a r i n o A v e . 
DUPONT de NEMOURS & COMPANY, E. I. 

Denver, Colo., 444 Seventeenth SI. 
Wilmiington, Delaware. 
San Francisco, Calif., I l l Sutler St 

DUVALL-DAVISON LUMBER COMPANY 
Golden, Colorado, 

EATON METAL PRODUCTS COMPANY 336 
Denver, Colo., 4800 York St. 

EIMCO CORPORATION, THE 
Chicago, 111., 333 Wo. M i c h i g a n A v e . 
El Paso, Texas, M i l l s B ldg . 
New York, N. Y., 330 W . 42nd St. 
Sacramento, Calif., 1217 71h St. 
Salt Lake City, Utah. 

FLEXIBLE STEEL LACING CO. 335 
Chicago, 111., 4628 Lexington SI. 

FOSS DRUG COMPANY _ 
Golden, Colorado. 

FRANCO-WYOMING OIL COMPANY 337 
Los Angeles, Calif., 601 Ed i son B l d g . 
Paris, France, 17 Bou leva rd 

Malesherbes . 
FROBES COMPANY, DANIEL C. 

Sail Lake City, Utah, Dooly B l d g . 
GARDNER-DENVER COMPANY 

Quincy, Illinois. 
Denver, Colorado. 
Butte, Mont., 215 E. Pa rk St. 
El Paso, Texas, 301 S a n Francisco St. 
Sail Lake City, Utah, 130 West 2nd 

South. 
Los Angeles, Calif., 845 E. 61st St. 
San Francisco, Calif., 81i Folsom St. 
Seattle, Wash., 514 First South. 

G A T K RUBBGER COMPANY 
Chicago, 111,, 1524 South Wes te rn A v e . 
Denver, Colo., 999 South B r o a d w a y . 
Hoboken, N. J., Termina l B u i l d i n g . 
Dallas, Texas, 2213 G r i f f i n St. 
Birmingham, Ala. , 1631 1st A v e . S. 
Porfland, Ore., 1231 N . W . Hoyt St. 
Los Angeles, Calif,, 741 Warehouse St. 
San Francisco, CaliL, 2700 16th St 

GENERAL ELECTRIC COMPANY 
Schenectady, New York, 

GOLDEN CYCLE CORPORATION 337 
Colorado Springs, Colo., P . O. Box 86. 

GOLDEN FIRE BRICK COMPANY 337 
Golden, Colorado. 
Denver, Colo., Interstate Trust Bldg . 

G O O D M A N MANUFACTURING COMPANY 
Birmingham, Ala. , 1600 2nd A v e . S. 
Chicago, 111., Ha l s t ed St. at 48th. 
Denver, Colo., 704 Denver N a i l . B l d g . 
Huntington, West V a „ 831 2nd A v e 
Pittsburgh, Pa., 1714 L i v e r p o o l St. 
St. Louis, Mo., 322 C l a r k A v e . 
Sail Lake City, Utah, 314 Dooly B l d g . 
Wilkes-Barre, Pa., 35 N e w Bennett St. 

GREAT WESTERN DIVISION, THE DOW 
CHEMICAL COMPANY 

San Francisco, Calif., 9 M a i n St. 
Pittsburg, Calif., Plant . 
New York, 1775 B r o a d w a y . 
EI Paso, Texas, H . J. Barron Co . 

GRIMES PIPE 4 SUPPLY COMPANY 
Denver, Colo., 1300 Lar imer St. 

GULF OIL CORPORATION . . . . 
Pittsburgh, Pa., G u l f B l d g . 

H A N N U M DRILLING COMPANY 
Wichita, Kansas, E l l i s S ing le lon B l d g . 

HARDESTY MANUFACTURING COMPANY, 
THE R 

Denver, Colo., 3063 Blake SI. 
HEILAND RESEARCH CORPORATION 

Denver, Colo., 700 C l u b B u i l d i n g , 
HENDRIE £ BOLTHOFF M F G . & SUPPLY 

COMPANY 
Denver, Colo. 

HERTEL CLOTHING CO 
Golden, Colo. 

HuART COMPANY, THE 
Peoria, III., 206 Pa rks ide Dr ive , 

INGERSOLL-RAND 
Birmingham, Ala . , 1700 Th i rd A v e . So. 
Bulle, Mont,, 845 S, M o n t a n a Sf. 
Chicago, 111., 400 W . M a d i s o n St. 
Denver, Colo., 1637 B l a k e St. 
EI Paso, Texas, 1015 Texas St. 
Kansas Cily, Mo., 1006 G r a n d A v e . 
Los Angeles, Calif., 1460 E, 4lh St. 
Manila, P. I., Ea rnshaws Docks iS 

Honolu lu Iron Works , 
New York, N. Y., 11 B r o a d w a y . 
Pittsburgh, Pa., 706 C h a m b e r of 

Commerce B l d g . 
Sail Lake City, Utah, 144 S, W . 

Temple St. 
San Francisco, Calif., 350 B r a n n a n Sf 
Seattle, Wash,, 526 Firs t A v e . So 
Tulsa, Okla., 319 E. ,5th St, 

JEFFERSON COUNTY REPUBLICAN, THE 
Golden, Colorado. 

KENDRICK-BELLAMY COMPANY 337 
Denver, Colo., 801 Sixteenth St. 

KIDDE & COMPANY, WALTER 
New York, N, Y., 140 C e d a r St. 
Denver, Colo., 1501 W y n k o o p St. 

KISTLER STATIONERY COMPANY 379 
Denver, Colo. 

LETTER SHOP, INC 337 
Denver, Colo., 509 R a i l w a y 'Exci;"'Bl"dg! 

LINK-BELT COMPANY . ' ^ 335 
Chicago, III., 300 W . Pers l i ing Rd," 
Atlanta, Ga. , 1116 M u r p h y A v e , , S. W 
Indianapolis, Ind., 220 S. Belmont A v e . 
San Francisco, Calif., 400 P a u l A v e 
Philadelphia, Pa., 2045 W . Hunt ington 

Pa rk A v e . 
Denver, Colo., 521 Boston B l d g . 
Toronto, Can., Eastern A v e , & Lesl ie St. 

LUFKIN RULE COMPANY 
Saginaw, Michigan, 
New York, 106 Lafayet te SL 
Windsor, Ontario, Canada. 

MARSMAN AND COMPANY, INC 
Manila, P. I., M a r s m a n B l d g . 

McFARLANE-EGGERS MCHY, CO. 
Denver, Colo., 2763 Blake St. 

MECO ASSAYERS 
Los Angeles, Calif., 417 So, f j ' i i i "si. 

MERRICK SCALE MANUFACTURING 
COMPANY 

Passaic, New Jersey, 
MINE & SMELTER SUPPLY COMPANY 377 

Denver, Colo. 
Sail Lake City, Ulah, 121 W . 2nd South. 
El Paso, Texas, 410 S a n Franc i sco St. 
San Francisco, Calif,, 369 Pine St 
Seattle, Wash., 419 R y . Exch. B l d g . 
New York Cily, 1775 B r o a d w a y . 
Montreal, Canada, Vickers , Ltd. 
Morula, Philippines, Edw, J. N e l l Co . 
Santiago, Chile, W . R. Judson. 

MINES REGISTER 334 
MORSE BROS. MACHINERY COMPANY 334 

Denver, Colo., 2900 B r o a d w a y , P . 6. 
Box 170y. 

New York City, 1775 B r o a d w a y . 
MOUNTAIN STATES TELEPHONE & 

TELEGRAPH CO 
Denver, Colo., 14th & Curt is Sts. 

NATIONAL FUSE & POWDER C O M P A N Y - . 336 
Denver, Colo. 

NATIONAL TRAILWAYS SYSTEM 367 
Denver, Colo., 501 17ih Street. 

OIL CENTER TOOL COMPANY 
Houston, Texas. 
New York, V a l R. Wit t ich, Jr., 30 

Rockefe l le r P l a z a . 
OXFORD HOTEL __ 366 

Denver, Colo, 
PARAMOUNT EQUIPMENT COMPANY 

Tulsa, Okla., 911 East Firs t St. 
Denver, Colo., 1501 W y n k o o p St. 

PARKER 4 COMPANY, CHARLES O. 337 
Denver, Colo., 1901 Lawrence St. 

PHILIPPINE MINING YEAR BOOK 
Manila, P. 1., P. O . Box 297. 

PICK PHOTOGRAPH 4 BLUE PRINT 
COMPANY 

Denver, Colo,, 1015 Seventeenth St. 
PORTABLE LAMP 4 EQUIPMENT 

COMPANY „ 
Pittsburgh, Penna,, 72 First Ave. 
Denver, Colo., 1501 W y n k o o p St. 

PRICE COMPANY, H. C „. 
Bartiesville, Okla. 
Los Angeles, Calii. 
San Francisco, Calif. 

PROFESSIONAL CARDS 369 
PUBLIC SERVICE COMPANY OF 

COLORADO 
Denver, Colo., G a s & Eiecf r ic B l d g . 

ROBINS CONVEYING BELT COMPANY 377 
New York, N. Y., 15 Pa rk R o w . 

ROBINSON'S BOOK STORE 
Golden, Colo. 

ROEBLING'S SONS COMPANY, JOHN A . 
Trenton, H . J. 

RUTH COMPANY _ 336 
Denver, Colo,, Cont inen la l O i l B l d g . 

SALT LAKE STAMP COMPANY 
Salt Lake City, Utah, 65 W . B r o a d w a y 

SECURITY ENGINEERING COMPANY 
Whittier, California. 
Houston, Texas, 5525 Cl in ton Dr. 
New Iberia, La. , P. O. Box 121. 
New York City, 420 Lexington A v e . 

SOUTHERN COLORADO POWER C O . 
Pueblo, Colo. 

STEARNS-ROGER M F G . COMPANY 
Denver, Colo., 1720 C a l i f o r n i a St, 

SWEENEY CONSTRUCTION COMPANY, 
EDWARD L, _ 

Denver, Colo., Uni ted States N a f l . B l d a , 
TEXAS CO., THE 

New York City, 135 E . 42nd St. 
Denver, Colorado, Un ivers i ty B ldg , 
2229 Warehouses in principal cities. 

UNITED GEOPHYSICAL COMPANY 
Pasadena, Calif,, 169 Worth HiD S'l. 

URQUHART SERVICE 
Denver, Colo., 1501 W y n k o o p St. 

V U L C A N IRON WORKS 
Denver, Colorado, 1223 Stout Street. 

WESTERN MACHINERY COMPANY , 
Denver, Colorado, 1655 B l a k e Street 

WILFLEY & SONS, A . R 368 
Denver, Colo., Denham B l d g . 
New York City, 1775 B r o a d w a y . 

WORTHINGTON PUMP & MACHINERY 
CORP 

Harrison, N. J. 
Denver, Colo., 1725 C a l i f o r n i a St. 

YARNALL-WARING COMPANY 
Philadelphia, Penna. 
Denver, Colo., 1501 W y n k o o p St. 

YUBA MANUFACTURING COMPANY 375 
San Francisco, Calif., 351 C a l i f o r n i a St. 
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W H E N YOU'RE 

O N T H E R O C K S " 

^ B r u n t o n Patent 

Pocket Transit 
This instrument is the most convenient, compact and accurate 
pocket instrument made for preliminary surveying on the 
surface or underground, nearly 30,000 of which are used by 
civil and mining engineers, mine managers and geologists 
everywhere. 

Instrument is here 
shown with universal 
socket head adapted 
for use on a light tubu­
lar camera tripod. 

Improved type instru­
ment only. Universal 
soclcet head. Tubular 
metal t r ipod. Plain 
leather case for instru­
ment. Leather case 
with belt loop. Leather 
case with sling strap. 
Leather case for instru­
ment, tripod head and 
tripod. 

Send for copy of special booklet giving complete 
description of the instrument and its uses. 

Complete stock of 

Engineering and Draughtsman 
Equipment and Supplies 

KISTLER BUILDING DENVER, C O L O . 

CRUSHER 
Are you spending too much time 

on the roclcs...working ore down to size for 

pulverizing? A host of Assayers have found 

this was the c a s e . , . until they installed a 

DFC LABORATORY CRUSHER. 

INVESTIGATE T H E TIME, LABOR, 
A N D REPAIR SAVING FEATURES 

OF THIS M A C H I N E 

1. Rugged one piece frame...no bolts to work 
loose. 

2. Motor pivoted lo frame...for correct belt 
tension and minimum bench space. 

3. Easy to clean...no chance for salting. 

4. Reversible jaw plates...double service. 

5. Easy, positive adjustment for fineness. 

6. Shielded, dust-proof working parts. 

In Hand or Pow 
Driven Typ 
and for Flat 
or V-Belt 
Drives 
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YOU GET STARTED QUICKER 
AFTER SHUTDOWNS 

Can y o u start again immed la fe l y , when you 
want to start? You can if you are using AKINS 
Classifiers—because the AKINS will always start 
without unloading. It is never necessary fo grind 
out the circuit before a shutdown. Furthermore, 
normal circulating sandload and normal density 
overflow are established immediately. With de­
mand for all metals rapidly increasing, this big gain 
in operating time means money to you. 

Other Advantages — G r e a t e r overflow ca­
pacity per foot width, with a big saving In floor 
space; operate at slope of 4 " to foot, without back-
slip or surge; ability to produce extremely fine over­
flow; efficiency at high density; more tonnage and 
improved metallurgy at lower power cost. 

A K I N S 
We also manufacture: 
Lowden Dryers; Ball, Rod & Tube M i U a ; 
Diaphragm Pumps; Smelting Equipment; 
Crushers; Rolls. 

A Few Users of AKINS Classifiers: 
Butler Brothers, Minnesota 
Climax Molybdenum Co., Colorado 
Combined Metals Reduction Co., Utah 
Consolidated Mining & Smelting Co., B. C, Can. 
Copper Range Co., Michigan 
Cuban Mining Co., Cuba 
Empire Zinc Co., N. Mex. and Colorado 
The Fresnillo Co., Zac, Mex. 
Golden Cycle Corp., Colo. 
HoUinger Cons. Gold Mines, Ltd., Ontario 
Lake George Mines, Ltd., N.S.W.Aus. 
Little Long Lac Gold Mines, Ontario 
Marievale Consol. Mines, Ltd., So. Africa 
Nevada Consol. Copper Corp., (China) N. M. 
Potash Co. of America, New Mexico 
San Mauricio Mining Co., Philippine Islands 
Sunshine Mining Company, Idaho 
U. S. Smelting, ReL & Mining Co., Utah 
Van Dyk Consol. Mines, Ltd., So. Africa 

Send for 
Bulletin 24-H 

Representatives Outside the U. S. A. 
Canadian Locomotive Co. , Ltd., Kingston, Ontario, Can. 
Vancouver Iron Works, Ltd., Vancouver, B. C , Can. 
Marsman Trading Corp., Manila, P. I. 

Head, Wrightson & Co., (So. Africa) Ltd. Johannesburg 
Head, Wrightson & Co-, Ltd., Stockton on Tees, Eng. 
The Clyde Engineering Co., Ltd., Granville. N . S . W . 

COLORADO IRON WORKS CO., DENVER,COLO. , U . S . A 


