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I ME wide acceptance ol Maxcy Mills both in the United 
States and in the far corners ol the world is based upon 
certain principles ol design and operation. 

In an open-end Marcy Mill the diffexence in elevation 
between the incoming leed and Ihe lower point ol dis
charge causes the lines to travel faster than the coarser 
particles. Thus the linished materia! is removed more 
quickly, better exposing Ihe coarser material lor further 
grinding. 

With impact on a smaller body of ore, maximum drop 
lor impact and far less cushioning, more rapid grinding 
is effected. Obviously, in closed circuit grinding in open-
end Marcys there are many more circuits per hour. 
Equally obvious are the accruing advantages ol increased 
tonnage, lower per ton cost and more satisfactory metal
lurgy in any subsequent flow-sheet operations. 

@ Permit us to present field records which substantiate 
ihese statements. 

Denver, El Paso, Salt Lake City, 177S Broadway, N. Y. 

Canadian Vickers, Ltd., IVIontreal; W. R. Judson, Santiago & Lima 

The Edward J. Nell Co., manila, P . I. 
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S E N D Y O U R A S S A Y W O R K T O 

2114 Curtis Street M A i n 1852 Denver, Colorado 

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

Manufacturer of 

Denver "Sub-A" 

Flotation Mactiines 

Standard ffie 

World Over 

S. JVm. Schoellkorn, '42, has entered the 
Graduate School, California Institute of 
Technoiogy, and is addressed in their 
care, Pasadena, Calif, 

Robert C. Schujab, '49, has accepted 
position of Assistant Computer, with Gen
eral Geophysical Company, He is ad
dressed iii their care, Crew 13, 2513 Gulf 
Building, Houston, Texas, 

Jo/iH / . Seerley, '48, is aiso with Pend 
Oreille Mining & Metals Company as 
Mine Shift Boss, with address Box 54, 
Metaline Fails, Wash. 

Robert E. Simpson, '42, resigned his po
sition with the Siate River Mining Com
pany at Crested Butte, Colorado, to be
come associated with Simpson-Turner 
Motor Company, Alamosa, Colorado. 

E. Smiley, Jr., '40, Instructor in Civil 
Engineering at Mines, has moved his resi
dence to 707 ISth Street, Golden. 

William K. W ood, '31, recently re
turned to the States from three years in 
Germany and is now in Supply Division, 
Office of Chief of Engineers, Washington 
25, D. C. 

Wallace W. Agey, '39, Metallurgist for 
the U . S, Bureau of Mines, has been 
transferred from Salt Lalce City to Mex
ico City, where his address is in care of 
the American Embassy, Bureau of Mines, 
64 Paseo de la Reforma, Mexico, D. F., 
Mexico. 

Lt. Col. E. M. J. Alenius, '23, is now 
stationed in Washington, D. C , his resi
dence address being 35 Williamsburg 
Road, Alexandria, Va. 

Jok?t C. A?iderson, Jr., '45, Mining En
gineer for Kaiser Aluminum & Chemical 
Corporation, has a foreign assignment, 
his present address being in care of the 
company, Mandeville, Jamaica, B. W . I. 

W, Z. Bancroft, '36, has been trans
ferred from San Francisco to Los An
geles by LeRoi-Rix Machinery Co., for 
whom he serves as Sales Engineer. He 
is now being addressed in care of the 
company, 6403 East Slauson Ave,, Los 
Angeles 22, Calif. 

Leland J. Beckham, '30, has moved his 
residence from Richmond to Chester, Vir
ginia, Route 2, Box 165-A, He is serving 
as Laboratory Director for The Solvay 
Process Division, Allied Chemical & Dye 
Corporation. 

Robert J, Black, '49, has entered George 
Washington University f o r graduate 
work. His mailing address is 1512-21 st 
Street, N, W., Washington 6, D. C. 

John L. Bolles, '49, is Assisting Re
search Engineer for Anaconda Copper 
Mining Company, and resides at 306 
West Fifth Street, Anaconda, Montana. 

John E. Boivenkamp, '32, General Su
perintendent for Timmins Mining Enter
prises, S, A., has a change of address to 
Apartado 86, Popayan, Colombia, S, A. 

Dtvayne M. Coleman, '49, Engineer 
Trainee, Magnolia Petroleum Company, 
is, at present, being addressed Route 1, 
Box 57, Opealousas, Louisiana. 

Robin J. Corbett, '48, who is employed 
by the Sharpies Oil Company, is addressed 
in their care. Box 544, Worland, Wyo
ming. 

F. S. Crane, '43, has moved his resi
dence to 416% North Adams Street, 
Glendale 6, Calif., where he receives 
mail. He is Division Engineer for the Oil 
Well Supply Company. 

Charles R. Criss, '39, has been trans
ferred from Evansviile, Indiana, to the 
Oklahoma City offices of the Sohio Petro-

(Continued on page 6) 
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SPECIAL SHEET AND 
"TANKS FOR YOUR BUSINESS' 

ENGINEERS — DESIGNERS — FABRICATORS 

4800 YORK ST. DENVER. C O L O . TABOR 7205 
Albuquerque — BilMngs — Casper — Great Falls — Hutchinson — Omaha — Phoenix 

Manufacturers of 

"National" Brands Safety Fuse for use in al! Blasting Operations 

Brands 
Sylvanite Black Monarch Bear Black Aztec Triple Tape 

D e n v e r , C o l o r a d o Established 1900 

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

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

F O R T W O R T H 2, T E X A S 

EDWARD J. BROOK '23 
Herbert D. Thornton '40 Kenneth W. Nickerson, Jr. '4 
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A . E. Anderson, '04 
Booking Cruises to Soufh America 

5031 Laure lc res t Lane 

Seat t le 5 W a s h i n g t o n 

Daniel L. Beck, *12 
Aptitude Testing—Sales Training 

Executives Selection & Training Institute 

95f. M a c c a b e o 8 !dg . De t ro i t 2, M i c h . 

Jack P. Bonardi, '21 
N e w York Representa t i ve 

The Mine & Smeiier Supply Co. 
1775 Broadway N e w York C i f y 

George R. Brown, '22 
Brown & Root, Inc. 

Eng ineer ing C o n s t r u c t i o n 

Hous ton Aus t i n C o r p u s Chr i s t i 

Waller E. Burlingame, '01 
Assayer—Engineer—Chemist 

2040 Broadway Phone : T A . 3615 

Denver 

W . W . Cline, Ex-'29 
Pres ident 

San J o a q u i n Dr i l l i ng C o m p a n y , Inc, 

417 S. H i l l St . Los A n g e i e s , C a l i f 

Wil l H . Coghill, *03 
No Consultations 

145 W . L inco ln A v e . De laware , O h i o 

Allan E. Cra ig , '14 
M a r c y M i l ! Div is ion 

The Mine & Smelter Supply Co. 
Denver C o l o r a d o 

Ralph D. Curtis, '26 
Production Manager 

C . H. Murphy a Co, 

Isf N a t ' l Bank B l d g . El D o r a d o . A r k . 

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

Brown Drilling Company 
L o n g Beach C a l i f o r n i a 

Earlougher Engineering 
Petroleum Consultants — Core Analysis 

319 E. Fou r ih St . Tulsa 3, O k l a . 

R. C. Earlougher, '3&, Registered Engineer 

Albert C . Harding, '37 
G e n e r a l M a n a g e r 

Black Hills Bentonite, Inc. 
M o o r c r o f i W y o m i n g 

TOOK A DAY OFF TO CATCH UP ON MINES MAGAZINE 
From D E W E Y D . BOWLING, '49, c/o Shell Oil Company, McCamey, Texas. 

I just received copies of three issues o£ Mines Magazine and really had a field day 
reading them I 

Several trade pubHcations interested me and I would appreciate it very much if 
you would send them to me, as listed. Also could you get the books for me which I have 
designated ? 

I am employed as junior exploitation engineer with Shell Oil Company, Inc., and 
find the work extremely interesting. 

ESTABLISHES OFFICE IN SINGAPORE 
From BURT A M S O E N , '25, Consulting Mining Engineer, P. 0. Box 361, French Bank Bldg., 
Singapore, Malaya. 

Herewith check covering my dues for the current year plus amount for publication 
of photograph in the 1949 directory. Please note my new address above and change your 
records accordingly. 

I hope this letter will not be Coo long in reaching you. The mails are sometimes 
erratic in this part of the world. 

HAS NEW POSITION 
From J O H N E , M O T I C A , '48, 54 fVest 13th Street, Sheridan, Wyoming. 

This is to advise you of my change of address from Vivian, Louisiana, to that given 
above, 

I have resigned my position with the Stanolind Oi! and Gas Company to accept one 
as mining engineer with the Sheridan-Wyoming Coal Company, 

REGRETS HAVING MISSED THE 75TH ANNIVERSARY CELEBRATION 
From R . W. K O O N T Z , '44, Box 512, Bowie, Texas. 

Please address future "Mi?ies" publications to my new address. I am located here 
with Continental Oil Company as their field engineer. 

Was sorry to have missed the 75th Anniversary for I know it would have been fun 
to resume old acquaintances and make new ones. 

My regards to the boys for reconstructing the " M " in such short time—a job well 
done, I didn't, however, see any pictures of Isald and painted monkeys. 

RATHER SLOW IN GIVING CHANGE OF ADDRESS! 
From L . P. M O S H E I M , '48, Exploration Dept., Socony-Vacuum Oil Co. of Colombia, Aptdo. 
Aereo 4034, Bogota, Colombia. 

Enclosed you will find check covering my dues and also a modest contribution to 
the employment fund. 

I regret to have been slow in notifying you of my change of address; since no good 
explanation is forthcoming, I won't try to dream up any excuse, 

I have been in Colombia as a junior field geologist for nearly a year now, the 
better part of the time in the Guianas and the rest in Bogota. Naturally, I wouid like 
to receive Mines Magazine, if possible, at the address given above. 

(MEETING OF OKLAHOMA CITY CHAPTER 
From CHARLES R , CRISS, '39, 518 So. Willoiv Road, Evansviile 14, Ind. 

I am now in Evansviile—still with Sohio Petroleum Company. 
Was in Oklahoma City last week and attended the semi-monthly luncheon meeting 

of the Oklahoma City chapter of the Alumni Association, Saw some old friends and it 
really felt good to sit down again with a group of Miners^ Since graduating I have 
been more or less oif the beaten track and this was the first occasion on which I was 
in the right place and the right time, 

ENTERS PRIVATE PRACTICE AS MINING ENGINEER 
From M A N U E L F . QUIROGA, '24, Calle Puebla 29, Hermoslllo, Sonora, Mexico. 

Please change my address from Nacozari, Mexico, to that given above, in order that 
I may continue to receive Mines Magazine without fail. 

Following the closure of the Pilares Mine, operated by Xhe Moctezuma Copper 
Company at Pilares and Nacozari, Sonora, early in June, I decided to settle in Hermo-
sillo, where I am engaged in private practice and mining. 

SOLE REPRESENTATIVE OF MINES IN HIS DISTRICT 
From JOSEPH R. SOPER, JR,, '44, 2606 Ave. G, Rosenberg, Texas. 

Just a note to tell you "Hello" and how much I enjoy Mines Magazine. Wish I could 
be up there for the big celebration. 

So far I haven't seen a single Miner here, I enjoy my work very much and am 
glad I came here. 

On July 29 we were blessed with another "prospective Miner," Joseph R. Soper, III, 
We've changed our home address to that given above but you can continue sending 

the magazine to the mine (Duval Texas Sulphur Company, Orchard, Texas). 

A GEOPHYSICIST REPORTS HIS SON'S ARRIVAL 
From A L B E R T W . MUSGRAVE, '47, 1020-13th Street, Golden, Colorado 

I am enclosing a birth announcement of our baby boy who by this time is of a ripe 
old age of 4 mos. And needless to say hi.s parents are very proud of him. 

Name of Prospect: Real Wayne 
Location: Odessa 

Date: 6/7/49 
Time: 12:30 P . M . 

Country: Ector State: Texas 
Density oj Formatioyi Mapped: 1 Ibs, 6 oz. 
Computed by: Maxine 

Checked by: Albert 

(Continued on page 44) 
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W a t c h a Gardnet -Denver Continuous F e e d D r i f t e r in 

action. T h e operator merely sets 'er up and spots the 

hole—the d r i l l does the work—fast! Self-adjusting feed 

responds automatically to bit penetration—is regulated 

by the type of ground being dri l led . M a x i m u m dri l l ing 

speed is maintained at all times, as time-wasting manual 

adjustments are not necessary. T h e long-wearing "slow-

motion" piston feed motor uses but 3 % to 5% of the 

total air consumption of the d r i l l . W r i t e today for 

complete information. 

Notice the centralized controls—the single 

air hose—the simple, single-column set-up. 

G A R D N E R - D E N V E R CF89H Continuous Feed Drifter. 

Smce 1859 

Gardner-Denver Coinp,iny, Quincy, Illinois 
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Those interested in any of the posi
tions listed may make application 
through "Mines" Capability Ex
change, 734 Cooper Building, Denver 
2, Colorado. 
(119) ENGINEERS FOR GEOPHTSIOAL WOKE, 
if en with training and experience in Geology, 
Physics, Mathematics, or Electronics, wiliing to 
enter foreiKH service will be speeiaily trained 
tor respoiiBible p o B i t i o n a in petroleum explora
tion. 

(841) ISSUKANCE SALESMEN, An old estab
lished iife insurance company offers excellent op
portunities for inexperienced and experienced 
B a l e s m e n , The type of men wanted should be cap
able of earning several thousand dollars per year. 
(860) SCHOOL TEACHERS, Positions are open 
with one of tbe Government bureaus in Central 
America for elementary a n d high school teachers. 
Also for Safety engineer. Salaries depending upon 
Civil Service ratinRS. 
(1024) ENGINEERS, The Army engineers work-
ins' on projects in the middle West have posi
t i o n s open f o r hydraulic engineers, civil engi
neers, structural engineers, and mechanical en-
Kineers, RatiuKS vary from T-l to I*-3, Salary 
f r o m $2974.80 to $4479.60 per year. 

(1030) SMELTER AND MILL SUPERINTEND
ENTS. An eiiRineering company now boildinR 
a concentrating mill and smelter in Turkey have 
positions open for a smelter superintendent who 
has had experience In smelting flotation concen
trates in a reverberatory furnace and also in the 
conversion of copper matt by converter into re
fined copper, and a flotation mill superintendent 
capable of operating: a 1500 ton mill on chalco
pyrite ore. Salary of both positions open, de-
pendinff on experience and ability of applicants, 
(1085) RESEARCH ENOINKKn, An industrial 
company located in the East has position open 
for senior research engineer. The applicant must 
have full iinowledge of crushing, classification, 
metlaoda of chemical treatment and heat treat
ment of a r t i f i c i a l abrasives. Salary open, 
(1094) PETROLEUM ENGINEER, An oil com
pany operatinjr in mid-continent field and In 
western oil fields has a position open for expe
rienced petroleum engineer with production ex
perience in the state of California, Must have 
thorough knowledge on California laws and reg-

DFC METALLURGICAL CLAY GOODS 

ulations applying to the petroleum industry. Ap
plicant must have had several years experience. 
Salary open, depending upon experience and 
ability of applicant. 
(1100) MlXi! FOREMAN, A position ia open 
for mine foreman in Africa who has had expe
rience in top-slicinff methods and the use of 
square sets. Must be capable of handling bad 
ground in wide veins. Pi'oduction wili probably 
run several hundred tons per day. Applicant 
must iiave had wide experience and be able to 
produce with native labor. Salary open. 
(1101) PETItOLECM GEOLOGIST. One of the 
major oil companies has position open for an 
e.\porienced petroleum geologist, age between 30 
and 35 years. Must have had at least two years 
experience in stratisiraphie and research work. 
Must have ability to produce intelligent reports 
and carry on new work without constant super
vision. Good opportunity for right man. Salary 
will depend upon experience and ability of ap
plicant. 

(1118) SENIOR PETROLEUM ENGINEER, One 
of the major oil companies with foreign opera
tions has position open for senior petroleum engi
neer who has had at least 10 years experience in 
production enRineering and reservoir engineering, 
Man should be between 35 and 45 years of age 
and one who can supen'ise and direct research in 
production and reservoir work. Salary open, de-
pendinR upon experience and ability of applicant. 

(1119) PETROLEUM BESEABOH ENGINEER, 
One of the major oil companies has position 
open lor petroleum eiiffinoer in their Research 
Department who has had graduate work in fields 
of pliysics and physical chemistry as well as ex
perience in connection with petroleum reservoir 
work. Research work will be in relation to pe
troleum reservoir fliiid mechanics. Salary open, 

(1120) RESEABOH GEOLOGIST, A position is 
open with one of the major oil companies oper
ating in mid-continent field for a petroleum ge
ologist who has had graduate work and is pro
ficient in the knowledge of mineralogy and pe-
troloay. He should have had sufficient field ex
perience to he well acquainted with reservoir 
rocks to enable him to carry on research and 
study of the composition and arrangement of the 
granular structure which may effect capillary 
flow phenomena. Salary open, 

(1121) CHEMICAL ENGINEER OR METAL
LURGIST, A position is open with a zinc smelter 
and sulphuric acid plant for chemical engineer 
or metallurgist with two or three years operating 
experience in chemical or metallurgical indus

tries. Applicant will be trained tor responsible 
position. Salary open. 

(1122) JUNIOR MINING AND METALLURGI
CAL ENGiNKER, One of the major companiea 
operating in the Great Lakes region has a posi
tion open for junior mining ajiil metallurgical 
engineer in connection with material handling 
and beneficiation problems. Applicant will be 
given trainiuK in their various plants before being 
assigned to regular duty. Work is extremely dirfcy 
and performed under adverse weather conditions. 
Excellent opportunity for the right man. Salary 
open, 

(1123) PETROLEUM ENGINEER, A mid-oontin-
ent oil company has position open for a petrol
eum engineer who has had experience in second
ary recovery and water flooding operation. Ap
plicant should have at least three yeara experience 
in the field, with a good understanding of all 
the requirements. Salary will be connnensorate 
with experience and ability of applicant, 

(1124) GEOPHYSICIST, One of the major oil 
companies has a position open in Venezuela for 
a geophysicist who is familiar with seismic and 
gravity interpi-etations and capable of independ
ent review work. Probable salary from $500 to 
$700 per month, plus lirfng allowance of from 
$200 to $275 per month, 

(112B) DRAFTSMAN AND DESIGNER, A com
pany operating in one of the central states has 
position open for young engineering draftsman 
capable of doing dwign and detail work for 
mine and mill along with general engineering. 
Should be able to handle design and layout of 
underground structures. Salary open. 

(1127) DIESEL ENGINEER, A mining com
pany with operations in Nicaragua has position 
open for diesel engineer who unilcrstands mainte
nance and operation of heavy four cj'cle diesel 
engines. Must be willing to go single status for 
indefinite period. Starting salary $300 to $400 
per month plus living and traveling expenses. 

(112rA) JUNIOR MINING ENGINEER. A Nic
aragua mining company has position open for 
junior mining engineer. Must be in good health 
and willing to go single status for indefinite 
period. Liberal salary plus expenses. 

(1127B) ELECTRICIAN. A mining company in 
Central America has position open for mine 
electrician wlio is thoroughly experienced and 
capable of handling maintenance on all electrical 
equipment. Starting salary depending upon ex
perience and ability of applicant. Must be wiU-
ing to report single status indefinitelv, 

(1128) SEISMOGRAPH PARTY CHIEF. A 
position is open with one of the geophysi
cal companies for a party chief to be lo
cated in the Nortli country. Must have thorough 
experience and be aggressive enough to direct an 
experimental crew with portable equipment. Sal
ary open. 

(1180) WABEIIOUSEMAN, A mining company 
operating in Bolivia has position open for a 
warehouseman capable of maintaining all ware
house supplies both mine, mill and electricai. 
Must have a fluent knowledge of Spiiiiish. Three 
year contract, it will be necessary to report 
single status for six months. Liberal starting sal
ary pins yearly bonus, Vacation four weeks an
nually. 

n m m i ROTES 
CContinued from page 3) 

leum Company, 12th Floor, S k i r v i n 
Tower. He is serving as Engineer for the 
company, 

If-'alter L. Croiv, '41, resigned his posi
tion with duPont Company to take over 
the ownership of Bradley Hatchery at 
Longraont, Colorado, where he is now 
addressed, 

Allen S. Crowley, '39, Sales-Service En
gineer for Hercules Powder Company, 
has a new residence address, 714 No. 
Pearl Street, JopHn, Missouri. 

Eugene E. Dawon, '38, who has been 
in Saudi Arabia for some time as Man
ager of Persian Gulf Operations for 
Brown DriJiing Company, has been trans
ferred to their home office as Manager, 
Foreign Operations. His new address is 
in care of the company, 1456 East Hill 
Street, Long Beach, Calif. 

Frank E. Delahunty, '25, accompanied 
by Mrs. Delahunty, is spending a vaca
tion in the States, He was in Denver the 
early part of December and was plan-

(Continued on page 8) 
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Y U B A offers you information and consulting 
service based on actual operating experience and 
over 40 years of designing and building bucket lad
der dredges and dredge parts for use from Alaska 
to Malaya, from Siberia to Colombia. Y U B A dredges 
now in use are producing big yardages on many 
types o£ alluvial deposits. 

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

Room 709 , 351 California St., San Francisco 4, California, U.S.A. 
A p r U T t / S I M E , D A R B Y G C O . , L T D . - B I H B A P O R E , K U A L A L U M P U R , P E H A N B . 

\ S H A W D A R S V & C D . , L T D , , 14 & 19 LEAD EN H A L L S T . , LO N DO H , E , G . 3 . 

C A B L E S : VUBAMAN, SAH FHJklCISCn - S H A W D A R S C O , LDNDOK 

M O R S E 
F I L T E R S 

V y y v 

1 -

Drum and Disc F i l t e r s — F u l i y 
Automatic and Continuous in Op
eration. Monufactured in a large 

variety of sizes. Precise in manufacture ond correct in design 
to perform with lowest cost per ton of material filtered. Drum 
Filters from nine to five hundred ond Disc Filter from twenty-
two up to eight hundred square feet filter surface for all char
acters of generol dewatering and filtering problems. 

ESTABLISHED 

I89S 
P 0 BOX 1708 n DENVER. COLORADO U S. A. -> CABLE MORSE" 
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Thomas S. Harrison, '08 
Consulting Oil Zoologist 

i 104 First N a t i o n a l Bank B i d g . 

Denver, C o l o r a d o 

K. L. Koelker, "14 

Consulting Mining Engineer 

3 i 8 Jopfin St. Joplin, Mo. 

Jean McCal lum, '10 
M i n i n g & M e l a l l u r g i c a i Eng ineer 

C o n s u l t i n g 

722 Ches tnu t SI . St. Louis I, M o . 

Vincenf Miller, '35 
Explorafion Service Company 

Bart lesvi l le O k l a h o m a 

Cleveland O . Moss, '02 
Consulting Petroleum Engineer 

Estimates of O i l and Gas Reserves 

Valuation—Production Problems—Proration 

208 Widco B/dg. Tulsa 3, O k i a . 

Frank Purdunn, '30 
Subsurface Engineering Company 

431 Kress Bu i ld ing Houston, Texas 
i 10 Thompson B i d g . Tulsa, Okla. 

J . Ross Reed, '37 
Field Engineer 

National Electric Coi! Company 
1751 N e w York Dr. A l t a d e n a , C a l i f . 

Joseph J . Sanna, '41 
Christensen Diamond Products C o , 

Mining—Petroleum—Construction 

Diamond Bits & Supplies 

1975 South Ind V/est, Salt Lake City 13, Utah 

Voik Drilling Company 
Shot Holes—Core Holes—Water Wells 

524 Un ivers i ty B i d g . Denver, C o l o r a d o 
G E O R G E D. V O L K . '35 H O M E P H O N E 

I8Z0 Bellaire St. FR. 2S50 

W m . D. Waltman, '99 
325 So. Plymouth Boulevard 

Los Angeles 5 California 

Elmer R. Wilfley, '14 
Wilfley Cenfrifygal Pumps 

Denver, Colo, 

John H . Wilson, ' 2 3 
Independent Exploration Company 

!4! i Elec+Hc Building 

Ft. W o r t h , Texas 

(Continued from page 6) 

ning to spend the Christmas Holidays 
with relatives in California. 

Reeve M. Duhme, '40, Geologist with 
the U, S, Engineers Corps, is now being 
addressed in their care, Kernviiie, Caii
fornia, where they are doing work on 
the Isabella Dam, 

C. Mac Dye, '40, is employed at the 
H & S Mine at Armstead, Montana. 

Arthur E. Falvey, '34, has been named 
Process Development Engineer by Edgar 
Brothers Company and transferred from 
Gardner, Georgia, to their office at Mc
lntyre, Georgia. 

(jlen E. Fassler, '2,9, has resigned his 
position as Chief Engineer for the New 
York & Honduras Rosario Mining Com
pany in Honduras and is being addressed 
1510 West 8th Street, Freeport, Texas. 

Frank A. Foley, '49, has a change of 
address to 1726 East 2nd Street, Apt. 12, 
Long Beach 2, Calif. He is serving as 
Surveyor for E . B, Plall Drilling Com
pany. 

Bill Harris, '47, of Nurgdorf, Idaho, 
was in Denver last month and called at 
the Alumni office. 

fVilford L. Hartz, '39, is Metallurgist 
for Wilfley Leasing Company at Kokomo, 
Colorado. 

John F. Hatch, '49, Assistant Mine Su
perintendent for International Minerals 
& Chemical Corporation, has been trans
ferred to Mulberry, Florida, where he is 
being addressed General Delivery. 

Gerald Hoffman, '49, is Junior Engineer 
for Phelps Dodge Corporation, his pres
ent a<Idress being General Delivery, 
Morenci, Arizona. 

Robert J. Hundhausen, '38, has a change 
of residence address in Albany, Oregon, 
to 940 West 6th Street. He is Mining En
gineer for the U. S, Bureau of Mines. 

A. T. Ireson, '48, Exploitation Engineer 
for Shell Oil Company, is, at present, in 
Elk City, Oklahoma, where he is ad
dressed in care of the company. 

Lyle R. Jenkins, '49, Metallurgist 
Trainee, Research Department, Carnegie-
Illinois Steel Corporation, receives mail 
at his home, 615 West 7th Street, Daven
port, Iowa. 

Don M. Johnson, '29, Assistant Chief 
Metallurgist, Otis Works, Jones & Laugh-
lin Steel Corporation, resides at 20613 
Beaconsfield Blvd., Rocky River, Ohio, 

Robert K. Johnston, '40, is Petroleum 
Chemist for Nox-Rust Chemical Corpora
tion, receiving mail at 4700 So. Central 
Avenue, Chicago 38, Illinois, 

F. B. Jones, '23, is Chemist, Food & 
Drug Administration, Federal Security 
Agency. His home address is 284 Park 
Avenue, Freeport, L. I., N. Y. 

William H. King, '27, resides at 553 
Salem Avenue, Woodbury, N, J , He is 
Chemical Engineer for Socony-Vacuum 
Oil Co., Inc. 

Dana W. Leeke, '10, has returned to the 
States from Korea where he was doing 
consulting work for A.M.I .K. , and, at 
present, is being addressed in care of 
Ada E . Leeke, Fern Glen, Lajolla, Caiif. 

R. H. Maddux, Ex-'07, has retired as 
Business Manager of Imperial Irrigation 
District, and is now residing at 1535 
West 39th Street, Los Angeles 47, Calif. 

J. R. Medaris, '49, has a change of ad
dress to 411 So. Eckroat, Oklahoma City, 
Okla. He is Junior Engineer for Phillips 
Petroleum Company, 

Thomas C. Moseley, '47, resigned his 
position with The Texas Company to be
come associated with the U, S. Bureau 
of Reclamation as Hydraluic Engineer, 

fofedMona 

John H. Winchell, '17 
Attorney at Law 

315 M a i e s t i c B l d g , Denver , C o i o . 
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Harry J . Wolf . *03 
Mining and Consulting Engineer 

420 M a d i s o n A v e . N e w York 17, N , Y . 

He receives mail at his home, 2210 So. 
Irving, Denver. 

Laiarence B. Myers, '48, is employed 
by Phillips Petroleum Company with 
present address Box 81, Eureka, Kansas. 

Maurice Naftaly, '38, Vice-President of 
David Naftaly & Sons, Inc., returned re
cently to the New York Office of the com
pany after having been in Manila for 
several months. He receives mail at his 
residence, 99-46-64th Avenue, F o r e s t 
Hills, Long Island, N. Y . 

M. Jordan Nathason, '36, is Vice Presi
dent and General Manager of Western 
Sealant, Inc. His residence address is 193 
So, Holliston, Pasadena, Caiif. 

James M. Phillips, '41, resigned his 
position with the Chain Belt Company 
to become Industrial Engineer for South
ern Gas Company. His new address is in 
care of the company, Watts Building, Bir
mingham, Alabama. 

Donald 0. Russell, '09, Governing D i 
rector, Perrin Cooper & Co,, Ltd,, of 
Tientsin, China, and Director of J . A , 
Russell & Co,, Rustive Motors, Ltd., and 
W. R. Loxley & Co., Ltd., of China and 
England, arrived in Denver just before 
last Thanksgiving Day to spend the holi
day with his son, Michael, who is a fresh
man at Mines, 

Paul W. Smith, '35, is now with the 
U. S. Bureau of Reclamation, Design and 
Construction Branch, Administrative En
gineering Division, as Speciiication Re
viewer. His home is 1100 So, Vine Street, 
Denver. 

Marvin B. Seldin, '48, Metallurgist, 
American Smelting & Reiining Company, 
has heen transferred to Santa Barbara, 
Chih., Mexico, where he is addressed in 
care of the company. 

Glenn R. Stephens, '27, who is era-
ployed by Lockheed Aircraft Corporation, 
has a change of residence address to 
11758 Sheldon Street, Sun Valley, Calif. 

John T, Stubbs, '26, has moved his resi
dence in Coiorado Springs to 1832 No. 
Franklin Street. He is serving as Engineer 
for Colorado State Highway Department. 

Thomas P. Turchan, '35, Production 
Superintendent f o r Stauffer Chemical 
Company, has been transferred from Hen
derson, Nevada, to Niagara Falls, N, Y., 
where he is addressed in care of the com
pany. Box 616, 

John H. Wilson, '31, is Manager of 
Field Operations for Bradshaw, Good
rich & Cia., Ltd., which operates in lum
ber, rubber, cocoa, and natural gums. His 
mailing address is Caixa Postal 923, 
Bahia, Brazil, S. A . 

Gordon R, Wynne, '40, Engineer for 
Ingersoll-Rand Company, receives mail 
at 173 Harding Street, Ironwood, Michi-
gin. 

CContinued on page 33) 
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mininG conucnTion—dehuer 
F E B R U R R V 2 . 3 , 4 , 1 9 5 0 

The Mining Convention wili be held in 
Denver on February 2, 3 and 4, 1950, at 
the Shirley-Savoy Hotel, The Gold and 
Silver Banquet will be on Friday evening, 
February 3, and the Sowbelly Dinner and 
Mining Ladies' Dinner on Saturday night, 
February 4. 

John Hamm, President of the Associa
tion, will open the meeting at 10:00 a.m., 
Friday morning, at which time the activi
ties of the Association and developments 
in the mining industry will be explained. 
Workmen's Compensation costs, Industrial 
Relations, Safety and the Tax Program of 
the mining industry will round out a 
highly important morning session. 

The luncheon, presided over by George 
Rupp, Manager of the Mining Depart
ment of the Colorado Fuel & Iron Corpo
ration, will be addressed by W, H . H . 
Cranmer, President of the New Park Min
ing Company, Keetiey, Utah, and George 
E . Diggery, Superintendent of Industrial 
Relations of the C. F. & I. Plant at 
Pueblo. 

A round-table forum, presided over by 
J, Price Briscoe, on the proposals of the 
Office of Land Management and the 
Hoover Commission will take place dur
ing the afternoon session. Prominent at
torneys, miners and government officials 
will participate in these round-table dis
cussions. The conception of Uranium dis
coveries wiil also be explained. Following 
this a Cocktail Party for men will be held 
at the University Club through the cour
tesy of Supply and Equipment firms of 
Denver. A . H . Patten will he in charge. 

The popular Oil Shale section will be 
held at 7:30 Thursday evening in the Em
pire Room of the Shirley-Savoy. Included 
among the speakers are E . D, Gardner of 
the U. S. Bureau of Mines, Washington, 
D, C , and E, M . Sipprelle of the Experi
ment Station at Rifle. This discussion wiil 
include an explanation of mining costs de
veloped after considerable experimenta
tion at the government plant at Rifle, Coio
rado, 

The Uranium section will take place 
Friday morning, presided over by Blair 
Burwell, Chairman of the Convention. 
Mr. Burwell will discuss Uranium Dis
coveries and Publicity. The Atomic En
ergy Commission staif will be represented 
by Dr, Fetzer of Grand Junction and 
Jesse Johnson of Washington, Howard 
Balsley, well-known small operator from 
eastern Utah, will present the Small Pro
ducers' Viewpoint and George Gallagher 
an explanation of the plant at Monticelio. 
"Peacetime Uses of Atomic Energy" will 
be the subject presented by the General 
Electric Company, to be followed by D, 
W, Viles, Vice President and General 
Manager of the Vanadium Corporation 
of America, and John W, Hill of the 
United States Vanadium Corporation, 

A luncheon will be held to be addressed 
by Senator Eugene D, Miilikin, Junior 
Senator of Colorado, who wil! discuss the 
Implications of the Administration's Pro
gram with reference to Domestic Mining. 
Gold and the Gold Miners' Program is 
the subiect assigned to Joseph Stagg Law
rence, Vice President of the Empire Trust 
Company of New York City, who made 
such a hit last year in his presentation at 
the Gold and Silver Banquet, Mr, Law

rence is accepted as the leading authority 
on the subject in the United States, 

Charles Chase, Executive Vice Presi
dent of Shenandoah-Dives Mining Com
pany, will introduce Felix Wormser, Vice 
President of the St, Joe Lead Company, 
who will present one of the major ad
dresses of the meeting on the subject of 
The Adverse Effect of Currency Devalua
tion on Mining in the United States. A 
round-table discussion will foiiow, pre
sided over by Ed Snyder, President of the 
American Zinc Institute and of the Com
bined Metals Reduction Company, 

The Problems of Base Metal Mining 
will be presented by j , H , Buchanan of 
the Nellie B Mining Company of Picher, 
Oklahoma; John A, Richards of St, An
thony Mining and Development Company 
of Tiger, Arizona; Joe Taylor of the 
Peru Mining Company of Silver City, 
New Mexico; C. A, Dye of the Apache 
Mining Company of Haiiey, Idaho; 
Henry L, Day of the Day Mines, Wallace, 
Idaho; W . C. Page of the U. S. Smelting 
and Refining Company of Salt Lake City; 
H , P. Ehrlinger of the Bonita Mining and 
Development Company of Silverton; and 
others. 

Milling Problems and the Treatment 
of Manganese Ores will be briefed by W, 
C. Clift of Denver and James Bradley of 
San Francisco, California, well-known 
expert on Tungsten and Antimony will 
give a complete report on these two 
metals. 

The Toastmaster at the Gold and Sil
ver Banquet will again be Frank A, 
Wardlaw, Jr. of the International 
Smelting Company of Salt Lake City. 
Paul Harrison of the American Smelting 
and Refining Company is Chairman of 
this banquet, with George Teal acting as 
Vice Chairman, Speakers will include 
Oscar A . Chapman, Secretary of the In
terior, and Hubert Howard, Chairman of 
the Munitions Board. 

Emphasis will be placed on the impor
tance of Nonmetallics at the Saturday 
morning session and New Developments 
in Geology. Dr. A , H . Koschmann of the 
U, S, Geological Survey and Ed Eccle, 
Chief of the Engineering and Geological 
Section, will be speakers on the main sub
ject, followed hy a most interesting paper 
prepared by Dr. V. P, Sokoloff, who has 
just returned from Australia, He will 
explain Geochemical Exploration in Au
stralia in 1949, The importance of this 
paper will be emphasized by Maury M . 
Travis, Consulting Geologist of Denver, 

The Saturday luncheon session will be 
devoted to New Developments in Re
search. Participants in this discussion 
will include V. L. Mattson of the Colo
rado School of Mines Experimental Sta
tion, and John D, Sullivan of the Batteile 
Institute, 

During the afternoon New Develop
ments in Mining are on the agenda. The 
session will be presided over by J . Fred 
Johnson, Manager of Operations of the 
American Smelting & Refining Company 
of Salt Lake City. Jack Abrams of the 
Climax Molybdenum Company, and nu
merous other operators will participate in 
these discussions. There will also be a 
session on Silver and the Treatment of 
Low-Grade Gold Ores. 

The "World-Famous" Sowbelly Dinner 
will close the Convention on Saturday 
night, John W . Valentine will act as 

Toastmaster and Melvin Brugger is 
Chairman. The speaker will be the Hon
orable Joseph C. O'Mahoney of Wyoming, 
together with Eugene D, Miilikin of Den
ver, Other prominent speakers will in
clude other Senators, Governors of mining 
states, leading Defense and Security offi
cials, and at least one member of the 
Cabinet. 

Ladies' parties are being arranged by 
a Ladies' Committee and on the evening 
of the Sowbelly Dinner the mining ladies 
will hold their traditional dinner at the 
Cosmopolitan Hotel, 

Those desiring to secure tickets for 
these banquets in advance should contact 
the office of the Colorado Mining Associa
tion, 204 State Office Building, Denver, or 
mail checks for $3,50 for the Sowbelly 
Dinner and $5.00 for the Gold and Silver 
Banquet, The Committee is arranging 
plenty of entertainment and many new 
and novel features will he included In this 
year's program. 

In the event that mining legislation is 
enacted by the Congress, an explanation 
will be given at the meeting by the Sec
retary of the Interior and the Director of 
the United States Bureau of Mines. 

PROGRRm flnnouncED FOR 
1950 RCi conuERTion 

The tentative program for the 46th 
Annual Convention of the American Con
crete Institute, to be heid at the Edgewater 
Beach Hotel, Chicago, III,, February 20 
to 22, has been announced by the Insti
tute's Technical Activities Committee. 
There will be seven sessions in fiive pe
riods, with two of the periods being held 
concurrently. 

As now set up, the program includes 
sessions on inspection, A C I Building Code 
studies, reinforced concrete design prob
lems, structural design of concrete pave
ments, admixtures for concrete, a panel 
discussion of questions on concrete prob
lems and the annual open session on con
crete and cement research. 

Presiding officer at the convention will 
be ACI President Herbert J . Gilkey, Iowa 
State College, Ames, Iowa, 

RmERiCRH mininG COHGRESS 
ELECTS OFFICERS 

Howard I, Young, St, Louis, president 
of the American Zinc, Lead and Smelting 
Co., was reelected president of the Amer
ican Mining Congress at the organiza
tion's annual business meeting held in 
New York, N, Y, on the evening of De
cember 7. 

Reelected as vice presidents were: A n 
drew Fletcher, president, St. Joseph Lead 
Co,, New York, N, Y . ; and Donald A . 
Callahan, president, Callahan Consoli
dated Mines, Inc, Wallace, Idaho. W. 
J. Jenkins, St, Louis, president of the Con
solidated Coal Co, of St. Louis was elected 
to a vice presidency to succeed James D. 
Francis, chairman of the Board, Island 
Creek Coal Company, Huntington, W, Va. 
Julian D. Conover, Washington, D, C, 
was reelected secretary. 

The following were elected to the Board 
of Directors of the American Mining 
Congress: V. P, Geffine, Vice Pres., Cleve
land CliiTs Iron Co., Cleveland, Ohio; 
W . H . Hoover, president. Anaconda Cop-

(Continued on page 43) 
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solid hit flattens a tennis ball momentarily, but 
the ball is generally ready to go with the next 
stroke. CF&I Grinding Balls never flatten. . . 
they're made for the beating that comes from con
tinuous abrasion and impact. 

They're hot-forged and carefully heat treated for 
uniform hardness all the way through. They stay 
round . . . providing maximum grinding surface 
throughout their long life. 

That's why they're used at 54 of the 61 major min
ing properties and cement plants using forged steel 
grinding balls in the eight western mining states. 

For maximum grinding per dollar, specify CF&I 
Balls and Rods. 

The Colorado Fuel and Iron Corporation 
GENERAL OFFICES: DENVER, COLORADO 

P A C I F I C C O A S T S A L E S : T H E C A L I F O R N I A W I R E C L O T H C O R P . 

OAKLAND. CALIFORNIA 

O T H E R C F & I P R O D U C T S FOR THE M I N I N G I N D U S T R Y 

W i C K W I R E ROPE, I N D U S T R I A l SCREENS, M I N E RAILS & 

ACCESSORIES, R E A L O C K FENCE, C L I N T O N WELDED WIRE 

FABRIC, G R A D E R BLADES A N D OTHER CUTTING EDGES 
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Engineering Features of 
Trans-Arabian Pipe Line* 

In early discussions of a proposed 
pipe line across Arabia , it was tacitly 
assumed that the pipe would be of 24-
inch diameter such as had been em
ployed on the B i g Inch lines f r o m 
Texas to the At lan t ic seaboard and 
was the largest in use for oil transmis
sion up to that time. W h e n the sub
ject came up for reexamination in 
1945, however, it became clear that 
the 24-inch pipe was somewhat too 
small for greatest economy, and that 
for a nominal average rate of 300,000 
barrels per day a thin-wall pipe of ap
proximately 30-inch diameter would 
be preferable, and this size finally 
was adopted. 

Specif!cafions of Pipe 

T h e pipe has been, and st i l l is be
ing, manufactured at M a y w o o d , C a l i 
fornia, f rom plate rolled at Geneva, 
U t a h . H a l f the pipe is 30 inches in 
diameter and half 31 inches in diam
eter, and most of it has a nominal 
w a l l thickness of j4 inch. T h e steel 
is of medium carbon, medium high-
manganese material and is semi-lcilled. 
Specification limits are as fo l lows : 

C 
Mn 
P 
S 

Per cent 
0.30 max. 

.85 to 1.25 

.04-5 max. 

.0 max. 

In general most of the pipe actually 
runs about .25 to .26 carbon and 
about 1.0 manganese. 

W h e n the plate arrives at M a y -
wood, it is planed to exact size, rolled 

w Byron-Jackson oi! line pump, world's largest—to be Insfalled at first station of Trans-Arabian 
pipeline. 

^Condenred from a paper by S. P . Johnson, engi
neer, Standard Oil Company of California, prejented 
before Petroleiim Division, American Society of M e 
chanical Engineers, San Francisco, June, 1949, 

and welded inside and out by the 
"Union-mel t " process. A s fabricated, 
the pipe is about j/i inch undersize in 
diameter. A f t e r fabrication it is put 
into a heavy steel die and expanded 
under hydraulic pressure into its f u l l 
size. T h i s expansion stretches the steel 
beyond the yield point, and the cold 
work makes a significant increase in 
the tensile strength, especially in the 
circumferential direction. T h e specifi
cations cal l for the pipe after expan
sion to have a minimum circumferen
tial yield strength of 52,000 psi and 
an ultimate of 65,000. Both of these 
figures are consistently exceeded, and 
most of the material shows a yield 
strength over 60,000 psi. T h e expan
sion apparently causes a gain in yield 
strength of between 12,000 and 20,-
000 psi in the circumferential direc
tion and perhaps half as much in the 
axial direction. T h e cold work also 
increases the ultimate strength of the 
metal in the circumferential direction 
by as much as 3,000 to 7,000 ps i ; this 
effect may not be generally known. 

A f t e r being expanded, tbe pipe is 
tested hydrostaticaliy to 90 percent of 
the minimum specified yield strength 
of 52,000 pounds. V e r y few failures 
result on this final test. T h e reason 
for making half the pipe 30-inch and 
half 31-inch was to permit it to be 
telescoped to save shipping space. It 
is impossible to load a cargo ship to 
more than a third its deadweight car
rying capacity wi th large, thin-wall 
pipe. There was some consideration of 

telescoping three deep, but the compli
cations seemed too great. I n the be
ginning there were many who ques
tioned whether a nominal difference 
of only an inch would be sufficient to 
permit easy nesting and de-nesting. It 
has proved to be sufficient, but an
other half-inch clearance would have 
facilitated de-nesting and have avoided 
some scoring of the pipe. 

W i t h pipe fabricated as outlined, 
the design basis for the pipe line was 
taken as 65 percent of the nominal 
yield point based on nominal thickness, 
stresses being computed by the conven
tional outside-diameter or B a r l o w for
mula. Such a procedure gives an a l 
lowable working pressure of approxi
mately 570 psi for 30-inch pipe hav
ing a nominal j4-inch w a l l thickness. 
W h e n the pipe line was laid out on 
the basis of a minimum flow of 315,-
000 barrels per operating day (300,-
000 barrels per average day) and 
inch w a l l thickness, it was found that 
at least eight pumping stations would 
be required, but by increasing the w a l l 
thickness of the pipe at the high-pres
sure part of the line to a maximum of 
7 /16 inches, the working pressure 
could be increased to 885 psi, and by 
this move it was possible to reduce the 
number of stations to six. W h e n it is 
realized that each pumping station is 
not just a small building wi th some 
pumps deriving power f rom a uti l i ty 
line, as they were on the B i g Inch 
project, but instead means a new com
munity out in the desert which has 
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to be supplied wi th everything f rom 
the outside, this advantage can he seen 
in its true proportions. 

Pipe Line Route and Terrain 

T h e northern plains of Arab ia 
slope gently upward f rom east to west 
at a fa i r ly uni form rate, reaching a 
summit in Trans-Jordan only a li t t le 
more than a hundred miles f rom the 
Mediterranean coast. T h e maximum 
elevation on the pipe line is nearly 
2,900 feet at Milepost 785, but the 
controlling elevation for the line orig
inally laid out was only 2,200 feet and 
was at about M P 1025. 

A t approximately M P 1032 the 
right - of - way plunges precipitously 
into a valley some 13 miles north of 
Lake H u l a , descending to an eleva
tion of 740 feet at M P 1042. T h i s 
valley is the northern extension of the 
Jordan River drainage. Lake H u l a 
drains into the Sea of Gali lee about 
12 miles to its south. T h e pipe line 
crosses the north end of the valley 
proper, although the river, s t i l l called 
the Jordan or N a h r el Hasbani, ex
tends some miles to the north in a 
narrow and broken canyon. 

F r o m here the route crosses a spur 
of hills, reaching an elevation of 1,600 
feet five miles f rom the valley floor, 
and again descends to the N a h r el 
L i t a n i at M P 1052, elevation 700 
feet. ( N a h r means small river.) T h i s 
river drains the Beqaa Va l l ey in Leb
anon but turns sharply westward and 
empties into the Mediterranean 8 ^ 
miles south of Sidon instead of enter
ing the Jordan. T h e pipe line again 
climbs to an elevation of 1,700 feet 
across the southernmost spur of the 
Lebanese mountains, descending over 
1,000 feet to the terminal in the last 
four miles. There is obviously an ex
cess of pressure to be used up in this 
section, and it was deemed necessary 
for safety to have the pipe line capable 
of withstanding the maximum h i l l 
pressure (some 2,500 feet) under 
static conditions. 

Al though the pipe line, as indicated, 
was designed for six pumping stations, 
it began to appear after construction 
had actually started that a larger ca
pacity than 300,000 barrels daily 
might be wanted. T h e heavy and 
light pipe was reallocated, therefore, 
so as to permit the addition of inter
mediate pumping s t a t i o n s which 
would make the total number of 
pumping stations ultimately twelve. 
T h i s results in some unbalance when 
the line is operated wi th six stations 
and also results in cutting the pres
sure of several of the first six stations 
below the original design limit . A s it 
stands now, the line w i l l have a total 
capacity of 315,000 barrels per actual 
operating day wi th six stations and 

slightly over 500,000 barrels if tbe 
intermediate stations are added. 

T h e picture many people have of 
Arab ia is a wilderness of sand, wi th 
perhaps a little water hole or we l l 
here and there supporting a few date 
palms. Th i s , however, applies only to 
a small part of the area traversed by 
the pipe line. Just to the north of 
Abqaiq where the major o i l produc
tion of Arabian American O i l Co . is 
now located, and covering a part of 
the field, there are sand dunes close 
to 100 feet high which move south
ward at rates approximating 50 feet 
a year over a base of chert. These 
dunes are indeed a serious obstacle to 
construction, but they are almost en
tirely confined to the first 40 miles of 
the line between Abqaiq and Qat i f . 
As a matter of fact, the moving dunes 
probably cover less than a third of 
even this section. T h e line here was 
the first to be completed and has been 
in successful operation for some time, 
handling oi l to Qat i f Junction, 
whence it is delivered to the coast for 
loading ships pending the completion 
of the entire line. 

T h e appearance and behavior of the 
sand dunes themselves is most inter
esting. T h e principal wind blows f rom 
one direction, a few degrees east of 
north, and this is obviously the cause 
of the dune formation. T h e y have a 
gradual slope on the windward side 
and plunge into a very steep slope at 
the angle of repose of the sand on the 
leeward side, and the steep slope in 
plan has the form of a new moon. T h e 
sand carried by the wind goes up the 
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windward slope not more than a few 
feet above the surface and drops at the 
top of the leeward slope when its 
velocity is checked by the tremendous 
eddy that exists on the lee side. T h e 
sand then drops on the steep slope, 
and since the latter is already at the 
angle of repose, it slides down. In this 
sense the dunes do not blow f o r w a r d ; 
they slide forward. T h e y are appar
ently in a delicate state of equilibrium 
and are quite sensitive to change in 
conditions. The i r progress can he 
altered, and they can even be forced 
to destroy themselves by a relatively 
small amount of work intelligently 
applied. 

T h e point to be made here, how
ever, is that the overwhelming pro
portion of the right-of-way is either 
not sandy at al l or is covered wi th a 
stable sand or sandy soil which sup
ports a growth of small bushes and 
does not tend to shift. T h i s latter 
type of terrain, largely confined to the 
first 150 miles of the line, has been 
found excellent for pipe line construc
tion and road building. 

Farther to the west the terrain for 
many miles consists of flat rock and 
gravel plains, vir tual ly treeless except 
for a few spots, but supporting an 
intermittent and sparse growth of 
grass on which the Bedouins graze 
their Hocks of sheep, goats and camels 
during favorable parts of the year. 

Certain portions of the plains coun
try are extremely rough, the surface 
being covered wi th fractured stone 
piled up in irregular heaps, making it 
almost impossible for road m other 
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line at the Quafif end anchor. 
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