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PERSONAL NOTES

Maynard F. Ayler, *45, Geologist for
The California Company, has been trans-
ferred to their Denver office in the U, S.
National Bank Building, His new mailing
address is Box 780, Denver 1.

Byron B. Boatright, 22, Vice-President
of Conroe Drilling Company, is addressed
Box 755, Austin, Texas.

Martin P. Broawsn, '36, has been trans-
ferred from Bremerton, Washington, to
China Lake, California, with address Box
303, He is Civil Engineer for Naval Ship-
yard. i

Thomas L. Chapman, '06, has recently
moved to Redwoed City, California, where
he is addressed 1893 Bay Shore Highway.

Wai Suey Chin, ’49, is taking graduate
work in Chemical Engineering at the Uni-
versity of Texas and resides at 1909 Red
River, Apt. 5, Austin, Texas.

Burton E. Coles, Jr., '49, Reservoir Engi-
neer for the Atlantic Refining Company,
has a new residence address, 6611 Ken-
well Street, Dallas 9, Texas.

Haskell R, Collins, 39, is Product Con-
troller, Carrier Corporation, residing at
114 TFordam Road, Syracuse, N, Y,

J. W.R. Crawford, IIT, 48, Field Geoi-
agist for The California Company, is at
present in Casper, Wyoming, with ad-
dress Box 837,

P. W. Crawford, '22, has been trans-
ferred by Frontier Refining Company from
Lusk to Cheyenne, Wyoming, His address
is, 19065 East Lincolnway.

James R, Cross, 49, has another change
of residence address, to 2977 Courtland
Blvd., Shaker Heights 27, Ohio. He is
TJunior Engineer for Standard Oil Com-
pany (Ohio),

Major Fincent L. Denunzio, '23, has
moved to California sinee his retirement,
now making his home at 165 E. Avenue,
Coronado,

Lloyd H. Donnelly, *31, has moved his
residence to 1250 Sherman Street, Apt.
201, Denver,

The moving of the main offices of The
Dorr Company from New Yerk City fo
Barry Place, Stamford, Conn., has affected
the mailing addresses of Frank A.
Doavnes, '13, Vice-President in charge of
Research and Development, Denald
Dyrenforth, '12, Manager, North Ameri-
can Sales and E. R, Ramsey, '12, Presi-
dent; the three now having the new ad-
dress.

Linceln F. Elkins, '40, Special Projects
Engineer for Schic Petrolenm Cempany,
has 2 new office address in Okiahoma City,
1360 Skirvin Tower.

William H, Erickson, '47, completed his
work at the University of Virginia Law
School, and has returned to Denver with
business address 626 University Building.

Walter A, Funk, 03, Retired, resides
at 3151 East Colorado Street, E. Pasadena
8, Calif. )

Lee W, Gibsen, ‘40, Independent Oil
Producer apnd Consuftant in Reservoir
Engineering, has moved from Huntingten
Beach to Riverdale, California, with post
office address Box 34.

Horace N. Goodell, 42, has been trans-
ferred by the Union Oil Company, for
whom he serves as Distriet Geologist,
from Laramie, Wyoming, to Denver,
where he is now addressed Paramocunt
Building, 1631 Glenarm Street,

George W Hoffman, Jr., 48, Junior
Lngineer for Continental Oil Company,
is now located in Ponca City, Oklahoma,
and may be addressed in care of the com-
pany,

{Continued on page 4)

Manufaciurer of
Denver “Sub-A"
Flolation Machines...
Standard the
World Over

Standard —Reliable - Efficient
Equipment for Flotation,
Cyanidation, Amalgamation,

Gravity Concentration

SEND YOUR ASSAY WORK TO

CHARLES O. PARKER & COMPANY

2114 Curtis Street MAin 1852 Denver, Colorado
GOLD OR SILVER, 75¢ EACH

Complete Price List on Request. Prompt Service—Accurate Results

SPECIAL SHEET AND PLATE FABRIdAT]ON
"TANKS FOR YOUR BUSINESS™

EATON METAL PRODUGTS COMPANY

Albuquergue — Biillings — Casper — Great Fails — Hutchinson — Omaha — Phoenix

Manufacturers of
“National” Brands Safety Fuse for use in all Blasting Operations

Brands
Sylvanite PBlack Monarch Bear Black Aztec Triple Tape

The Nationdl Fuse & Powder Co.

Denver, CoLorape Established 1900

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

McELROY RANCH COMPANY

OIL PRODUCERS AND ROYALTIES
CATTLE GROWERS
506 Neil P. Anderson Building
FORT WORTH 2, TEXAS

EDWARD J. BROOK 23
Herbert D. Thoraton 40 Kenneth W. Nickerson, Jr. 48
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Jean McCaﬂum. 0

Mining & Metallurgical Enginser

Consulting

| 722 Chestnut St 5, Louis |, Mo. i

Yincent Miller, '35

Exploration Service Company

i Bartlesville

Oklahoma

Cleveland O. Moss, '02

Consulting Petroleum

Engineer

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

H 208 Midco Bidg,

Tulsa 3, Okla. d

Frank Purdum, '30

Subsurface Engineering Company

43| Kress Building
310 Thompson 8ldg.

Houston, Texas [
Tulsa, Okla.

J. Ross Reed, '37

Field Engineer
National Electric Coll Company

#1751 New York Dr. Altadena, Calif. .

Joseph J. Sanna, 41

Christensen Diamond Preducts Co.
Mining—Petroleum—Canstruction
& Biamond Bits & Supplies :
B 1975 South 2nd Woest, Sait Lake City 13, Utah

Volk Drilling Company

§| Shot Holes—Core Holas—Water Wells _::
i 524 University Bldg.,  Denver, Colorado§

i SEORGE D. YOLK, '35
8 1820 Bellaire S,

HOME PHONEH
FR. 25508

Wm. D. Waltman, '99

325 So. Plymouth Boulevard

Los Angeles 5

California _\

Elmer R. Wilfley,

Wiilflay Centrifugal Pumps

Denver, Colo,

John H. Wilson,

Independent Exploration Compaﬁy
1411 Electric Building
Ft. Worth, Texas

John H. Winchell,

Attorney at Law

3I5 Majestic Bldg.

Alpine 5251

Denver, Colo

Harry J. Wolf, '03

Mining ard Consulting Enginesr

420 Madison Ave, New York 17, N, Y, ”

CONTRIBUTORS TO P

LACEMENT FUND

FOR PART OF 1950

These contributors te “Mines” Place-
ment Service assure its succesa and con-
tinuous expansion, It makes it possible for
“Mines” Men to improve their employment
by automatically presenting their qualifi-
cations to the employer best suited to make

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

M., T, Honke, Jr.,, 48 Parker Liddell, '03 A, E. Perry, Jr,, '37

George Baekeland, ’22 . M. Miner, 43 E. I, Petersen, Jr,,

Max Schott, Hon., 40 J. B. Larsen, '36 W, H. Friedhoff, *67

J. L. Fusselman, 42 J. A, Clark, 21 R, R, Allen, 40

H. V. Stewart, 49 H. E. Lawrence, '48 . A. Seeton, 47

G. F. Kaufmann, 21 F. W. C. Wenderoth, Ex-'3¢ W. C. Pearson, ’39

N. J. Christie, *35 V. R. Martin, 41 N. M, Hannon, Jr., 47

H. D, Graham, ’48 ‘T, J. Lawson, '36 M. W. Ball, '0¢

V. G, Gabriel, '31; 33 Marvin Yoches, '40 M. M. Tongish, 43

Wiifred Fuilerton, ’12 C. C. Towle, Jr, '3+ J. E. Tattle, 49

M. john Bernstein, 47 J. N. Gray, 37 E. E. Ffetcher 45

H. L. Muench, 40 D. W, Reese, 48 R. D. Segur, "1

G, N, Meade, 41 8. E. Andersen, '32 W. A. Elser, 48

T. N. Allen, 41 Herbert Schiundt, 43 E. §, Rugg, ’43

G. W, Schneider, 21 F. E. Johnson, '22 R. L. Bradley, 47

H. J. McMichael, '39 W. E. Norden, F, Clinten Edwards, ‘41

Robert McMillan, ‘41 P. A. Jennings, ’34 E. D. Hyman, 48

E. E, Davis, Ex-'29 W, R. Parks, ’38 Nikolai Belaef, ’27

C. W. Desgrey, ‘26 Masami Hayashi, "8 G, S. Schonewaid

Fioyd L. Stewart, 43 G. R, Rogers, '43 S, J. Marcus, 45

M, 5. Patton, Jr,, 40 G. O, Argall, Jr.’335 A, H. Log,m, 38

D. M, Davis, 25 J. R. McMinn, 42 P, M. Howell, '38

John Biegel, 39 R. M. Frost, '48 A, D, Swift, ’23

L. F. Elkins, 40 R, D, Eakin, '48 H, D, Campbeli

R. G. Finlay, '39 K. B. Hutchinson, '39 R. R. Bryan, 08

L. E. Smith, 31 W, 8. Chin, 49 R. W, Knapp, 40

F. C. Bowman, 01 K. W, Nickerson, Jr., ’48 8, H. Hochberger, 48

F. F, Frick, '08 T. V. Canning, 32 G. V. Atkinson, '438

Franklin Crane, '43 L. 0. Green, '32 Robert Bernstein, '42

B. F. Zwick, 29 James Colasanti, '35 C. G, Hayes, 41

J. A. MecCarty, '35 W. E. Bush, 41 I. R, Taylor, "48

Hildreth Frost, jr., '39 R. C. Pruess, 42 i, G, Snedaker, ’1

H, W, Evans, ’49 B, E. Cales, Jr., 49 R, L. Brown, ’44-

1. R. Medaris, '49 Finley Major, 47 H. C. Bishop, Jr., 43

P. B. Shankiin, '48 W. J. McQuinn, 46 G. G, Griswold, Jr, 14

M. W, Miller, 4% R, E, Cheek, "43 V. N. Burnhart, 32

T. A, Haoy, 49 G. H. Shefeibine, '35 K. E. Bodine, 48

}. R. Newby, 49 W. H. Nikola, 41 H, F. Holiid ,

1. P. Bonardi, 21 S. B. Zelenkov, '36 R DI "1‘ ay, 42

C. A. Weintz, '27 G. H. Fentress, 49 - D. Locke, "4

F, D, Kay, "2f J. L. Bruce, '01 B, E. Duke, 39

J. C. Andersen, Jr., 45 W, L. Falconer, 41 W. D, Lord, Jr., '44

T, L. Goudvis, *40 G. P. Mahoed, '24 Christian Kuehn, '41

R, E. Bueil, 41 J. A, Bowler, ’39 Dougias Bail, ’43.

Daniel H. Dellinger, '31 W. C, Kendall, Ex-47 L. L Railing, Jr., 47

A. C, Harding, ’37 J. C. Smith, Fx-"35 H, F, Carpenter, '23

R, L. Scott, 42 E, L. Durbin, 36 R, P. QOlsen, 49

P, W. Crawford, '22 W. D. Caton, '35 E. M, Watts, Ex-'26

M. L, Gilbreath, '33 W. A. Conley, "19 L. 0. Storm, 40

R, ¥, Dewey, 43 H. I Christy, 22 W. B. Barbour, ’37

J. A. Kavenaugh, 38 F, E. Lewis, '01 J. R. Hallock, 49

J. G. Johastone, 48 E. C. Royver, 40 E. W Steffenhagen, ‘41

Wm, C. Lieffers, 48 E. A. Berg, ‘41 W. W. Simon, '15

F. E. Woodard, '42 G. A. Smith, '34 R. F, Corbetta, 48

Wm, H. Bashor, Jr., 49 H. L. Jaeques, 08 J. H. Vose, Jr, ’39

T. H. Allan, S, C. Sandusky, 48 J. L. Bolles, '49

T. F. Adams, 29 J. W. R, Crawford, III, 48 B. W. Knowles, 08
V. Woodard, 44 Q. P. Dolph, 25 G. B. Harlan, ’49

Otto Herres, '11 A. M, Keenan, '35 Gene Meyer, 37

E. J. Broek, 23 W. H. Breeding, '39 G. A. Parks, 06

J. W. Gabelman, '43 N. 8. Whitmore, ’29 C. W. Campbell, 47

J. B, Ferguson, '30 R. G. Hill, 39 J. N, Wilson, 42

b, W. Butner, '15 L. E. Wilson, ’27 J. S. Phillips, 49

A. G. Hoel, Jr, 40 L. P. Corbin, jr.,’ A. F, Beck, 25

R. L. McLaren, ’32 W. J. Rupnik, ’29 . J. Weishaupl, '49

J. A. Davis, 39 F. C. Aldrich, 48 Victor Bychok, 42

C. D, Reese, 43 R, H. Sayre, Jr., 34 C. F. Fogarty, 42

W. F. Distler, 39 R. W, Evans, 36 M. M. Aycardo, Jr., 41

G. W, Mitchell, '23 3. D. Moody, ’40 Preston Grant, Ex-'33

N. H. Donald, Jr., 39 M. F. Barrus, '43 Lester 8. Grant, '99
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CARD ROPE HAULAGE

EQUIPMEMT 15

d for the job
engineered

Fvery sheave and roller in the

list — built to
D line is a specia
nga good Job-—buﬂt to meet the

nts.
operating requireme

Ask for CATALOG 40
covering a full line of
rope haulage equip.

TheCS Ca%ﬂ nWorks 0.
Denver, Colorade

o s
Consult YUBA on Dredge Problems

YUBA 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. YUBA dredges
now in use are producing big yardages on many
types of alluvial deposits.

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

VUEBA mnummnms 0.

Room 709 , 351 California St., San Francisco 4, California, U. S, A,
AGENTS {sm:, DARBY & CO., LTD. * SINGAPORE, KUALA LUMRUR, PENANG.
SHAW DARBY & ©O., LTD., 14 & 19 LEADENHKALL §T., LONDER, E. C. 3.
CABLES: YUBAMAN, SAN FRANCISCD * SHAWDARECD, tonDoN

Rod Mills offer several important

advantages — low pulp level and

: small amount of pulp in the mill

due to the Iarge dmmel’er dischorge opening—c slowly revolving mass
of rods grinding in line contact—Iless wear of grinding medic—Iow power
per ton of material ground—maximum working efficiency ard accessi-

Y o o e s

S -

bility to inside of mill—efficient grinding without making excessive
imes. ?edt'efm Y. §75-%

slimes

THE MINES MAGAZINE @ FEBRUARY, 1950




iL DAMASCUS BLADES

K Forged from carbonized iron, imparted from India, the famous Damascus

N v Blades were made in Persia long before the Christian era. They were
; § noted for their keen edge and extreme flexibility ... were capabie of
g

: cutting a cobweb or severing a heavy iron spear, yet could be bent at
- L. right angles without barm.

i ]ike Damascus Blades, CF&I Forged Steel Grinding Balls and
Rods have long been known for their quality...and have
satisfied users all over the world.

In the United States, for example, of the 61 major mining prop-

eight western mining states, 54 use CF&I Balls...of the 12
major grinding rod users in those states, 11 use CF&I Rods.

CF&! GRINDING BALLS

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

i
!
|
|
|
I
|
!
|
|
!
|
i erties and cement plants using forged steel grinding balls in the
|
|
|
|
|
i
]
|
I

OTHER CF&I PRODUCTS FOR THE MINING INDUSTRY
WICKWIRE ROPE, INDUSTRIAL SCREENS, MINE RAILS AND
ACCESSORIES, REALOCK FENCE, CLINTON WELDED WIRE
FABRIC, GRADER BLADES AND OTHER CUTTING EDGES

CF&] GRINDING RODS
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DR. JOHN W.
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¢ 22
mined /9 redio!enf

Dr. John W. Vanderwilt, well-
known consuling geologist of
Denver, has been namad president
of the Colerado School of Mines
1o succeed Dr. Ben H, Parker, who
hag submitted his resignation to
icke effect April 1. Announcement
of the chonge was made by Lester
C. Thomas of Denver, president of
school's board of frustees. In mak-
ing the announcement he said,
"The board of trustees of the Colo-
rado School of Mines has accepted
Dr. Pezker's resignation with re-
luctance and regret in view of the
outstariding service he has performed in his term of
ctfice. The board reclizes, however, its good fortune

in being able to obiain such a distinguished geologist,

educator, and administrater as Dr. Vanderwilt to direct
the school. This is especially true, since he will retain
some of his consulting work in the field of mining and
engineering geology as his time allows, thereby con-
tinuing his professional contacts with the mineral in-
dustry.”

The new president is a former member of the fac
ulty of the Colorado Scheol of Mines as well as of the
University of Colorado. He is presently a member of
the board of trustees of the School of Mines from
which position he has resigned, effective March 20,
Born in Oskaleosa, lowa, Dr. Vanderwilt was grad-
uated from Penn College there. He then attended the
University of Michigem where he received the master's
degree. In 1927 hs received the dearee of docior of
philosophy from Harvard University.

Recently Dr. Vanderwilt has been doing consuliing
geologic work with offices in the Midland Savings
Building, Denver. He has been « consuliing geclogist
for the Climax Motybdenum company for some time
cnd has also served on the Boord of Experts of the
Bureau of Reclamation. In the summer of 1949 he

10

DR. JOHN W, YANDERWILT

spent three months in Norwoy doing geologic consult
ing under the Marshall Plan.,

Dr. Vanderwilt is a member of the Phi Beta Kappa,
honorary scholastic fraternity, cmd of Sigma Xi, hon-
orary scientific raternity, as well as having o mem-
bership in meany mining and geclogle societies.

The Vanderwilis have three children. Bill, a grad-
ucate of the University of Colorado, Boulder, is now
deing graduate work ot the University of Californic,
Berksley, where he is taking a majer in physics.
Christine is in Tucson, Arizona, where she is taking
special work at the University of Arizona. Joanne is
a junior at the University of Washington, Sectile.

Dr. and Mrs. Vanderwilt expect to move to Golden
about the time Dr, Vanderwiit assumes his new duties,
Aprit 1.

Dr. Parker accepted the presidency of the school
in 1946 ofter the resignation of Dr. M. T. Coolbaugh.
At that ime he was vice president of the Prontier Re-
fining company end will return to that company when
he leaves the school. He was graduated from the
School of Mines in 1924 and received the degree of
doctor of science in 1934,

From 1933 until 1943 Dr, Parker was asscciate pro-

fessor of geological engineering at the school, except
for one year when he served as assistant chief geolo-
gist for the Argentine government.
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“MINES”™
DESERUES
BETTER
STATE
BACRING

By
DR. BEN H. PARKER, '24

As 1 prepare to leave the presi-
dency of the Colorado School of
Mines for private indusiry, 1 feel
thet I can comment more frankly
than 1 could previously. cn the
school’s problems and the respon-
sibility of the state toward the so-
lution of these problems.

It seems unnecessary to remind
the readers of The Denver Post of
the world-wide fame that the school
has attained for one reason alone
—the fulfillment of its objective of
producing thoroughly trained min-
eral engineers. Throughout the
world there is no other institution
of higher education that covers the
fleld of minercl engineering and
confines its activities to training in
that field.

It is sometimes said that the rep-
utation of the Colorade School of
Mines increases with the distance
from the school. Although I do not
believe that such o statement is
true, it is doubtful that Colorado
residents are entirely aware of the
benefits that the state recelves from
the location of the world's outstand-
ing mineral industry gchool within
its borders. WA

Certainly all recognize the value
of having graduates of the school
to locate, produce, and process the
mineral wealth of Colorado, Not
so apparent, perhaps. ave the bene-
fits the state receives from having
its emissaries from the Colorado
School of Mines in positlions of re-

'Gﬂ.;)e“s{ Editorial in The Denver Post,

DR. BEN H. PARKER

sponsibility, not only in the United
States but around the world.

Without doubt the tendency of
these Golden graduates io think
first of Denver mining machinery
manufacturers when they require
equipment has made Denver the
mining machinery capital of the
world and continues to keep it in
that position.

An additional contribution of the
school 1o the welfare of the state
is the enrollment of studenis from
throughout the United States in the
summer sessions, both on the
campus ond at the field camps
necr Puebio and at Idaho Springs
and Bongely. These students from
other states not only more than
pay for the cost of their instruction
in the summer session, but the
much higher tuition they pay in
the regular semesters actually re-
duces the cost of training Colorado
residents.
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With these benefits in mind, it
is most disheartening to look back
on the history of the Colorado
School of Mines and realize that
for more than half a century the
coniribution of the state to the sup-
port of the school has been most
mecager. 1t is only in the last few
vecrs that a beginning has been
made toward providing the sup-
port that it should have. The suc-
cess of the school in the face of
these financial imitations has re-
sulied largely from the loycliy of
its faculiy, which always has in-
cluded authorifies in their fields
who could have substantially in-
creased their earnings in private
industry.

Many who are unacquainted
with mineral-engineering training
do not realize that such training is
high-cost education because of the
expense of the necessary labora-

(Continued on page 36)
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w Fig. |—Flake graphite iren,
unetched, {Courtesy Mr. D, J.
Reese).
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w Fig, 2—3pheroidal graphite
iron, unetched, {Courtesy Mr,
D. J. Reese].

H

etched, {Courtesy Mr. D, J
Reese).

v Fig. 4—Spheroidal graphite
iron, etched, {Courtesy Mr, D.
J. Reese].

ADUANCES IN THE METALLURGY OF CAST IRON

By
CLYDE O. PENNEY, '36
Metallurgist :
C. S. Card Iron Works Ce.

The advances in the metallurgy of
cast iron have been so tremendous that
it would he impeossible to cover all
of them in the pages of this magazine.
Therefore, I have selected three of
the more recent developments, two of
which are briefly discussed. The
major portion of the paper is devoted
to a more detailed discussion of the
third develspment, which 1. personally
consider to be the most significant,

One of the important developments
in recent years in the field of cast iron
metallurgy is the use of oxygen-en-
riched blasts for cupola operation
(1)*. By enriching the cupola biast
with pure oxygen, there is an increase
in melting rate, an increase in tapping
temperatures, a reduction in melting
losses, and a reduction in the amount
of coke required. The addition of
pure oxygen in the amount approxi-
mating 10 per cent of the blast vol-
ume will result in an increase of about
20 per cent in the melting rate, a re-
duction of 4 per cent in the melting
loss, and an increase of about 100 de-
grees, [fahrenheit, in the tapping tem-
peratures.

Use of Oxygen

The cost of oxygen for purposes of
enrichment is a variable, depending
upon the quantity used, and must be
worked out for each cupola, based on
its own individual operating condi-
tions. In general, we may say that a
foundry consuming 25 tons of oxygen
per month at a unit cost of 30 cents
per 100 cubic feet must add to its
melting cost anywhere from $3.75 per

* Numbers in parcotheses reler to publications cited
in the references at the end of this paper.
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ton of metal melted for 4 per cent en-
richment up to $8.25 per ton of metal
melted for 10 per cent enrichment of
the cupola blast. A large foundry
consuming 800 tons of oxygen per
month at a unit cost of 1414 cents
per 300 cubic feet will be required to
increase 1ts melting cost anywhere
from $1.81 per ton of metal melted
for 4 per cent enrichment up to $4.00
per ton of metal melted for a 10 per
cent enrichment of the blast, Ohvi-
ously, the question of enriching the
cupola blast continuously, intermit-
tently, or not ar all, resolves itself into
a matter of the economics of operation
for each individual foundry.

The intermittent use of oxygen to
enrich the cupela blast for short per-
iods of time has proven to be an ex-
cellent corrective procedure for such
cupola ailments as bridging, decreas-
ing metal temperatures, decreasing
melting rates, etc.

Radioactive Isotopes in Research

The second outstanding develop-
ment is the application of the prin-
ciples of atomic energy including the
use of radiocactive isotopes for purposes
of research in cast iron metallurgy.
T'he use of the radioisotope Cobalt 60
has already found application in the
foundry for continuously indicating
the level of liquid metal in the cupola
which In turn leads to a more uniform
metal composition {2).

It would be entirely feasible to im-
pregnate the cupola lining with a
radioisotope of a suitable nature, place
Geiger counters on the slag tap and
obtain valuable infermation as to the
extent and rate of lining consumption
during cupola operation,

Another possibility would be to in-
clude a suitable radioisotepe in the
metallic charge, the fluxing charge, or
both; then by the use of proper in-
struments, one could study the slag-

metal reactions going on in the cupola
during normal operation, and thus ob-
tain a more accurate picture of this
particular phase of cast iron metal-
lurgy.

Other studies which could be un-
dertaken with the help of radioiso-
topes would be segregation in jron and
steel castings, location and distribu-
tion of various elements in solid solu-
tions, studies on cyaniding, nitriding,
carburizing, etc. In fact, the possibil-
ities for research are practically limit-
iess with this new metallurgical tool.

Production of Nedular
Graphite Structures

‘T'he third major development in
cast 1ivon metailurgy is, In my opinion,
the greatest advance in the field in the
last 25 years. It is the production of
nodular graphite structures in gray
cast iron in the as-cast state. By a
suitable treatment of the cast iron in
the molten state, the graphite struc-
ture may be changed from the normal
flake graphite as shown in Figs. 1 and
3, to the spheroidal or nodular graph-
ite shown in Figs. 2 and 4 Figs.
1, 2, 3 and 4 are all micrographs of
the same base iron.

The develepment of nodular graph-
ite structures In gray cast iron was
the next logical step in a long series
of advances in cast iron metallurgy,
which began with the establishment
of accurate control of the carbon and
sificon content of cast iron. Then
came, in rapid succession, the use of
high-steel mixtures in cupola charges,
the development of ladle inoculation
techniques to obtain random distribu-
tion of the graphite flakes, the intro-
duction of alloying elements, singly
and in various combinations, to
strengthen the matrix of the iron, and
finally, this most recent development,
namely, the production of as-cast nod-
ular graphite structures.
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The entive Metals industry is very
much indebted to the British Cast
Tron Research Association, and to H.
Morrogh, who is a member of that or-
ganization, for much of the develop-
ment work leading to the application

of this process on an industrial scale. .

True, many others have been working
in this field for a long time, but to
Morrogh and the British Cast Iron
Research Association must go the
major portion of credit for develop-
ing the process to the point at which it
has become industrially feasible.

Nodular Structures by Cerium
Morrogh produced these nodular
cast irons by adding cerium to the
molter metal just prier to casting
{3). However, there are certain re-
quirements with respect to metal com-
position which must be fulfilled be-
fore these nodular cast irons can be
successfully produced with cerium.
These requirements are as follows:

1, The iren must solidify gray without
the cerium addition,

2. The iron must be of hypereutectic cax-
bon content; that is, the carbon content
should exceed the value 4.3 1/3 (per
cent silicon plus per cent phosphorous).

4. 'Silicon content should be in the range
from 2.3 to 7 per cent,
4. Sulfur must be below 0.015 per cent.

5. Phosphorous must not exceed 0.6 per
cent and shouid be below 0.1 per cent.

6. Alloying elements present have no ef-
fect, provided the iron will still solid-
ify gray without the cerium addition.

7. Enough cerium must be introduced to
secure 0.02 per cent cerium dissolved
in the metallic matrix,

(i these seven requirements, those
concerning carbon and sulfur are by
far the most lmportant.

The first major function of cerium
when added to molten cast iron, seems
to be that of a desulphurizer, and it
continues to act in this capacity until
the sulfur content of the iron is re-
duced te about 0.013 per cent. At
this point, the cerium enters into solu-
tion in the molten cast iron, where it
functions as a very powerful carbide
stabilizer, and when this dissolved cer-
ium is in excess of 0.02 per cent, it
produces the nodular graphite struec-
tures. '

Cerium metal may be added to
molten cast iron in several ways., It
may be added as the pure element
cerium, but this method is too expen-
sive to find industrial application. Va-
rious other forms have been used suec-
cessfully, the most promising of which
is misch metal containing from 43 to
50 per cent cerium, the balance heing
yare earths together with small
amounts of iron and manganese.
Misch metal dissolves readily in the
iron at temperatures above 2200 de-

grees, Fahrenheit, produces no explo-
sive or violent reaction with the mol-
ten iron and is quite effective in the
production of the nodular graphite
structures although it remains a rather
expensive addition agent.

At this stage of development, the
American Cast Iron Pipe Company
became interested in the process and
undertook an extensive program of
experimental work to increase the
store of metallurgical knowledge in
this most promising field of research
{5), Immediately they were able to
duplicate the results of the British
Cast Iron Research Association using
Cerium, and following additional ex-
perimental work, were able also to
produce these nodular graphite struc-
tures using magnesium in place of
cerium,

Nodular Graphite Structures
By Magnesium

C. K. Donoho, Chief Metallurgist
for the American Cast Iron Pipe
Company, has found that the presence
of 0.03 to 0.310 per cent magnesium
dissoived in the iron produces the de-
sired nodular graphite structures, and
also gives the optimum range of physi-
cal properties. Too little magnesium
results in a mixed structure containing
some nodular graphite and some flake
graphite. Too much magnesium will
increase the hardness and brittleness.

Magnesium has a decided advan-
tape over cerium, in that magnesium
is effective when added to low carbon,
high phosphorous, high suifur irons;
whereas cerium, as previously stated,
is effective only on high carbon, me-
dium phosphoreus, very low sulfur
irons, Pure magnesium metal, when
added to molten cast iron, is effective
in producing the nodular graphite
structures. However, it is violently
cxplosive in its reaction, and elaborate
precautions must be taken to protect
foundry persennel and property.

G. . Holdeman and J. C. H.
Stearns of the Dow Chemical Com-
pany have conducted a series of inves-
tigations on the treatment of cast iron
with magnesium for the production of
nodular graphite structures (8). A
number of their investigations have
been particularly concerned with a
study of varicus magnesium alloys for
use in introducing the magnesivm to
the iron. In their experimental work,
they devoted special attention to the
degree of reactivity, the magnesium
recovery and the efficiency of the al-
loy in producing the nodular struc-
tures.

Nodular Structures
By Magnesium Alloys

The results of rhese experiments by
Holdeman and Stearns are quite sig-
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nificant. They found that an alloy
containing 20 per cent magnesium
and 80 per cent antimony would burn
rather quietly when added to the sur-
face of cast iron. In fact, this partic-
ular alloy can be immersed in the
molten iron without any noticeable
reaction, Unfortunately, the alloying
efficiency, or the magnesium recovery
if you prefer, is low, and the graphite
produced is rather coarse and quite un-
satisfactory.

An alloy containing 55 per cent
magnesium and 45 per cent aluminum
readily produces the nodular graphite
structures with a good recovery of
magnesium, but has a rather high de-
gree of reactivity, being almast explo-
sive in its violence,

An alloy of 20 per cent magnesium
and 80 per cent aluminum is much
less viclent in its reaction, but it is
also less effective in producing the nod-
ular graphite structures, and is less
efficient with respect to the retention
of magnesium by the iron.

An alloy which contains 90 per
cent magnesium and 10 per cent lith-
ium is only moderately high in reactiv-
ity and is moderately effective in the
production of the nodular graphite
structures. Magnesium-zine  alloys
are not at all satisfactory because of a
high degree of reactivity, a low per-
centage of magnesium retention and
the complete absence of nodular graph-
ite in the irons to which they have
been added. Magnesium-bismuth al-
loys, like magnesium-zinc alloys, are
ineffective in the preduction of nod-
ular irons and are highly reactive,

Recent experimental work by E, T
Myskowski and R. P. Duaphy of the
Naval Research Laboratory is enceur-
aging in that they have been quite
successiul in producing nodular irons
through inoculation with an iron-sili-
con-magnesium alloy containing ap-
proximately 8 per cent magnesium in
a 50 per cent ferrosilicon carrier (107,
They have found that the iron may
be tapped into a ladle directly on top
of this alloy with the complete ab-
sence of any violent or explosive re-
action.

In the work conducted by Doncho,
various alloys of magnesium were
studied in an attempt fo Increase the
recovery of magnesium and reduce the
violence of the reaction when treat-
ing the molten iron in the laddle (3).
Doncho found that magnesium-zirco-
nium and magnesium-titanium ailoys
were completely ineffective in produc-
ing nodular irons. In every case, after
treatment with these alloys, the iron
was found to have the flake-type
graphite, with no trace whatsoever of
the nodular structure, and with no
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w Fig. 5—Microstructure of peaslitic nodu-
lar iron, as cast. X200, [Courtesy Profassor
Albert De Sy}.

improvement in the physical prop-
erties,

Similar results were obtained with
magnesium-calcium and magnesium-
manganese alloys. Apparently, even
in the presence of magnesium, the in-
troduction of such elements as zirco-
nium, titanium, calcium and manga-
nese destroys the nucleating mecha-
nism which normally operates to pro-
duce the nodular graphite structures,

A very interesting theory concern-
ing this nucleating mechanism has
been advanced by Albert De Sy, Pro-
fessor of Metallurgy, University of
Ghent, Belgium (4). Professor De
Sy suggests that the crystal system of
the nuclei suspended in the molten
iron is the determining factor as te
whether the graphite will be of the
flake type or the nodular type. If the
nuclei crystallize in the hexagonal
system, there will be flake graphite.
If the nuclei crystallize in the cubic
or tetragonal system, a nodular graph-
ite will result. It is a very interesting
hypothesis, and is worthy of further
investigation by research metallurgists.

The two most promising alloys de-
veloped by Donoho were copper-mag-
nesium and nickel-magnesium (5),

w Fig, 6—Microstructure of ferritic nodular
iron, as cast, X100, {Courtesy Professor Al-
bert De Sy).
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However, when using these alloys, it
was found that as the percentage of
magnesium increases in the alloy, the
violence of the reaction also increases
in intensity, and apain becomes ex-
plosive at approximately 50 per cent
magnesium regardless of whether it is
alloyed with copper or with nickel.

An alloy containing 20 per cent
magnesium and 80 per cent copper or
nickel will give good recoveries of
magnesium and will be quite effective
in producing the nedular graphite
structures, It will burn quietly on
the surface of the iron with little or
no violence,

The alloy centaining 20 per cent
magnesium and 80 per cent nickel is
a little more violent in its reaction
than the alloy which contains 20 per
cent magnesium and 80 per cent cop-
per; probably because the magnesium
will volatilize and explode the still
solid nickel, whereas the copper will
melt before the magnesium volatilizes.
Recoveries of magnesium are some-
what better with the nickel-magne-

w Fig. 7—Microstructure of ferritic nodular
iron, as cast, X300, [Courtesy Professor Al.
bert De Sy).

sium afloy than with the copper-mag-
nesium alloy.

At the present time, alloys contain-
ing 30 per cent magnesium, the bal.
ance being either copper or nickel, ap-
pear to represent the top limit of mag-
nesium content permissible in the in-
oculant. A 30 per cent magnesium
alloy will be somewhat violent in its
reaction but can be used safely if
certain precautions are taken.

Magnesium, like cerium, serves
first as a desulphurizer when added to
high-sulfur irons. However, since
magnesium is much less expensive than
cerium, it may prove more economical
to add extra magnesium to remove the
sulfur rather than resort to a more
expensive desulphurization treatment
with soda ash, as is required in high
surfur irons when using cerium.

If castings are poured immedi-
ately after treatment with magnesium
or cerium, they will exhibit the de-
sired nodular graphite structures. The
longer the metal is held in the ladle
after treatment and prior to pouring,

v Fig. 8—Microstructure of ferritized nodu.
lar iron, annealed., X300. (Courfesy Profes.
sor Albert De Sy).

the greater is the tendency for the
metal to revert to the normal flake-
type graphite structure, Deonoho re-
ports that he has been able to hold the
metal as long as 15 minutes after
treatment with magnesium and still
produce completely nodular graphite
structures in the iron (7).

Physical Properties of
Nodular irons

The increase in the value of various
physical properties of the nodular irons
over those of the flake graphite irons
is almost phenomenal as far as cast
iron metallurgy is concerned. The
strength and ductility of the nodular
irons are far superior to those of the
flake graphite irons, are somewhat su-
perior to those of malleable iren and
approach the strength and ductility of
cast steel,

Professor Albert De Sy points out
that the matrix of these nodular irons
has a marked influence on their physi-
cal properties {11)., He has found
that a nodular iron with an as-cast
pearlitic matrix as shown in Fig, 5,
will have a tensile strength of approx-
imately 120,000 psi. However, this

v Fig, —Microstructure of nodular graphite
iron with as-cast matrix almost completely
ferritic. Nital etch. Xi00. {Courtesy Mr.
C. K. Donche).
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iron will have an elongation of only
2 to 3 per cent (American A test
bar), with no reduction of area, Such
an iron can hardly be classed as duc-
tile,

A nodular iron with over 90 per
cent ferrite in the as-cast matrix is
shown in Figs. 6 and 7. Such an
iron will exhibit a tensile strength of
approximately 80,000 psi with an
elongation of 10 to 15 per cent
{ American A test bar).

1f, as is shown in Fig. 8, the matrix
of the as-cast nodular ivon is com-
pletely ferritized by a subsequent an-
neal, a ductile material will be pro-
duced having a tensile strength of ap-
proximately 75,000 psi with an elon-
gation of 20 to 25 per cent {American
A test bar}, a reduction of area of
25 to 30 per cent and a Brinell hard-
ness of 150 to 160. This matertal, in
the as-cast state, is a true nodular
iron with the characteristic nodular
graphite structure, the subsequent an-
nesl being of a ferritizing, not a nod-
ulizing, nature. Therefore the mate-

+ Fig. H0—Microstructure of cupola iron
which was treated with 50 Cu—50 Mg alloy.
Nital etch. Xi00. {Courtesy Mr, Gosts Yen-
nerholm}.

rial is still considered to be a cast
iren and not a malleable iron.
In the experimental work of C. K.

Dongcho, an iron was produced con-
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+ Fig, 11—Microstructure of cupola jron which was treated with 50 Cu—50 Mg alloy. Nital

etch, X500, {Courtesy Mr, Gosta VYennerhoim}.

talning over 90 per cent ferrite in the
matrix, as shown in Fig. 9. This iron,
which exhibited the best as-cast duc-
tility of all his experimental irons, had
the following physical properties (77 :

Tensile Strength, psi .o 75,600
Yield Point, psi oo 51,106
Elongation in 2 in., per cent... 18.6
Reduction of area, per cent... 15.1
Brinel] Hardness ... .. 179
Maodulus of Elasticity, psi ......23,000,600

After receiving an anneal at 1350
degrees, Fahrenheit, for one hour, fol-
lowed by air-cooling, this same iron
possessed the following physical prop-
tries:

Tensile Strength, psl oo 71,500
Yield Point, psi .o 50,000
Elongatien in 2 in., per cent.. 23.4
Reduction of area, per cent ... 261

Brinell Hardness ... 163
Modulus of Elasticity, psi ... 22,000,000
Gosta Vennerholm, Metallurgist,
Ford Motor Company, has spent con-
siderable effort on research in this

w Fig, |3—Microstructure of blast furnace iron which was freated with 50 Cu—50 Mg alloy.

. Nital etch. X500, {Courtesy Mr. Gosta Vennerkolm].
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field of nodular cast iron and has also
found that the matrix of the iron ex-
erts a very marked influence on the
physical properties (7). He reports

w Fig. |2—Microstructure of blast furnace
iron which was treated with 50 Cu—50 Mg
alloy. Nital etch. X100, {Courtesy Mr, Gosta
VYennerholm).

that a conventional cupela iron, when
treated with an alloy centaining 50
per cent magnesium and 50 per cent
copper, will exhibit the nodular graph-
ite structure with a wholly pearlitic
matrix as shown in Figs, 10, 11, 12
and 13. Such an iron will have a ten-
sile strength of 80,000 to 105,000 psi
with an elongation rarely exceeding
134 per cent.

As previously stated, cupola irons
usually have a rather high sulfur con-
tent which requires the addition of ex-
cessive amounts of magnesium to pro-
duce the nodular graphite structures.
To avoid this difficulty, Vennerholm
used a direct blast furnace ivon of the
following analysis;

3.804.10
1.00—1.25

Carben, per cent
Manganese, per cent
Silicon, per cent ...
Phousphorus, per cent ool 0.22
Suifur, per cent .

This blast furnace pig iron was re-
melted in an electric furnace and
treated with an alloy containing 50
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per cent magnesium and 50 per cent
copper, resulting in the microstructure
shown in Figs. 14 and 15, This iron,
like the cupola iron, exhibited a ten-
sile strength of 80,060 to 105,000 psi
with an elongation of approximately
134 per cent.

By use of the electric furnace, Ven-
nerholm produced an iron of the fol-
lowing composition:

Carbon, per €ent .....oeeooecenscrovecnene 3.72
Manganese, per cent ....coceeeveeceen.. 0033
Silicon, per cent ... 1.98
Phosphorous, per ceat . 0.02

Sulfur, per cent ool 0.019
This iron, when treated with 0.35
per cent magnesium in an alley con-
taining 50 per cent magnesium and 50
per cent copper, exhibited the micro-
structure shown in Figs. 16 and 17.
The physical properties of this iron
in the as-cast state were as follows:
Tensile Strength, psi oo 80,000

After heating this iron for 5 hours
at 1750 degrces, Fahrenheit, cooling
te 1320 degrees, Fahrenheit, and hold-
ing at this temperature for 2 hours,
the following physical properties were
obtained:

Tensile Strength, psi
Yield Point, psi .o
Elongatien in 2 in., per cent . .
Brinell Hardness oo 131

. 56,000
. 40,000

It may readily be seen that practi-
cally nothing was gained by the
lengthy heat treatment,

In peneral, it may be said that
tensiie strengths of the order of 20,-
000 to 40,000 psi in normal flake-type
graphite irons will be increased to 70,-
000 to 120,000 psi in the nodular
irons (8). After a simple, low-tem-
perature, heat treatment, an elonga-
tion of as much as 20 per cent can be
obtained, while still retaining a tensile

w Fig, 16—Microstructure of blast furnace pig iron, remelted in electric furnace and treated
with 50 Cu—b0 Mg alloy, Nital etck, X500, [Courtesy Mr. Gosta Vennerhoimj.

Yield Point, psi cooevvociccvee 66,006
Elongatien in 2 in., per cent . 8
EBrinell Hardpess .o 192

After annealing this iren for a
period of 2 hours at 1320 degrees,
Fahrenheit, it presented the micro-
structure shown in Fig. 18, and had
the following physical properties:

Tensile Strength, psi ... e 60,0060
Yield Point, psi oeeeaeeen . 42,500
Elongation in 2 in., per cent . 16
Brine]l Hardness 138

+ Fig. |6—Microstructure of low phospharus,
low sulfur, low manganese iron which was
melted in electric furnace and #reated with
50 Cu—350 Mg alloy. Nital etch, Xl00.
{Courtesy Mr. Gosta Vennerholm).
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strength of approximately 70,000 psi.
The modulus of elasticity of ordinary
cast iron will be approximately 13-
(100,000 to 19,000,000 psi; whereas,
the modulus of elasticity of nodular
irons will be approximately 25,000.-
000 psi. Nodular irons exhibit an in-
crease in toughness over ordinary cast
irens and have approximately the same
weldability. The machinability and
casting properties of nodular irons are
excellent, Although there is no de-
crease in fluidity, there is some in-
crease in shrinkage, which necessitates
the use of heavier risers on castings
poured with nodular irons,

Costs of Nodular Iron

T'he cost of producing nodular irons
is, of necessity, somewhat higher than
the cost of producing flake graphite
irons, because of the added expense of
the magnesium alloy used for treat-
ment of the metal, At the present
time, the cost picture is rather con-
fused because so little is known about
either the economic limitations of the

w Fig. 14—~—Microstructure of blast furnace
pig iron, remelted in electric furnace and
treated with 50 Cu—50 Mg alloy, Nital
etch. X100, (Courtesy Mr. Gosta Venner-
holm]).

process, or the economic relationship
of the various factors involved in the
production and application of these
nodular irons.

D. J. Reese, Metallurgist, Inter-
natienal Nickel Company, reminds us
that the cost per ton for the produc-
tion of nodular iren will be dependent
upon such factors as the tonnage pro-
duced, the type of furnace used, the
cost of raw materials and fuels for
that furnace and the type of metal
being produced {7). At the present
time, the best average figure is approx-
imately $5.00 per ton of hot metal,
for the production of the nodular
irons alone, without attempting to
develop or achieve any other objec-
tives. In order to attain the highest
possible strength and ductility in these
nodular irons, it is necessary to main-
tain an accurate control of the melt-
ing operation, and to exercise a very
careful selection of the proper type of
raw materials to be charged to the
furnace. The attainment of these ob-
jectives will increase the cost of the
nodular irons to approximately $20.00
per ton of hot metal. However, we
must also remember that accempany-
ing this increased cost is a marked in-
crease -in the physical properties, re-
sulting in tensile strengths of 70,000
pst with yield points of 50,000 psi and
elongations of 25 per cent. Undoubt-
edly, there will be considerable clarifi-
cation of this item of cost as we learn
more about this new engineering ma-
terial,

Field of Application of

Nodular lren

The potential field of application
for nodular irons is practically limit-
less, There is no reason to believe, at
the present stage of development, that
nodular cast iron will replace malle-
able iron in every field of application.
The mallesble iron industry will, no
doubt, keep abreast of current techno-
logical advances through the applica-
tion of maghesiutn treatments to its
irons. Such treatments will have a
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marked effect on the industry, and
will alter considerably many time-
honored requirements of the malleable
industry, such as rigid chemical speci-
fications, section thicknesses which
will solidify white in sand molds,
lengthy periods for subseguent heat
treatment, the expenditure of a large
number of man-heurs of time per ton
of castings produced, etc,

Fields of application for these nod-
ular irons inciude, among others, the
automotive, railread and agricultural
industries {6). They may find appli-
cation in rolling mill equipment, ma-
chine tools, pumps, crankshafts, com-
pressors, valves and machinery in gen-
eral. Other fields which offer an op-
portunity for application of nodular
cast iron include marine equipment,
electrical equipment, textile machin-
ery, pipe, railroad car wheels, and
such items as ingot molds, furnaces,
engines and other parts operating at
clevated temperatures.

As I stated previously, it is my
opinion that the development of nod-
ular graphite in the as-cast condition
is the greatest advance in the field of
cast iron metallurgy in the last 25
years. Although a great deal of work
has been done, we have, in reality,
merely crossed the threshold. The
work yet to be done in this field of
nedular irons will constitute an active
area of research for many years to
come. The best method of intreduc-
ing magnesium to molten iron in pro-
duction foundries needs to be devel-
oped. Considerable time and effort
must be expended in investigating
other elements and alloys, singly and
in various combinations, to determine
their applicability for the preduction
of nodular cast iron. Unlimited passi-
bilities for research exist in the heat
treatment of these irens. We must in-
vestigate many different types of nod-
ular cast irons to determine how they
are affected by such heat treatments
as normalizing, drawing, quenching,
tempering, annealing, induction hard-
ening, etc.—all at various temperature
levels, various time intervals and in
varying combinations with one an-

v Fig. 18—Microstructure of the same iron
as shown in Fig. 16 and 17, after a twe hour
heat treatment at 1320 degrees, Fahrenheit,
Nital etch. X100, {Courtesy Mr, Gosta Yen-
nerhoim].

w Fig, 17—Microstructure of fow phosphorus, low sulfur, low manganese iron which was
molted in electric furnace and treated with 50 Cu—50 Mg alloy. Nital etch. X500, (Courtesy
Mr. Gosta Yennerholm].

other. We have gathered considerable
information on the strength and due-
tility of these irons. However, before
we can realize the greatest benefit
from the application of these nodular
irons in the field of engineering, we
must obtain a wealth of data on such
propcrties as wear, corrosion resist-
ance, damping capacity, fatigue, ther-
mal resistance, machinability, weld-
ability, etc. Fhe behavior of this ma-
terial, when intreduced to the chilled
iron industry, offers a very rich and
promising field for beth short and
long term research.

1 believe that the possibilities for
this material are unlimited. I feel that
every sales engineer, every designer,
every fabricator, every metallurgist,
every foundryman, in fact everyone
who is in any way connected with
the metals industry should keep
abreast of the developments in this
field so that he is ready at all times
to utilize this material for the wel-
fare, the benefits and the advancement
of mankind.
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THE LADY
AN
THE MINE
(or)
MAN’S LAST
REFUGE

By MRS. L. D. ANDERSON

1 have followed my mining engi-
neer husband from job to job over
much of the civilized, (and I use the
word loosely) world. I have been con-
tent by his side snow-bound for
months on end in high mountain min-
ing camps. [ have sweltered happily
with him in desert heat miles from
the nearest town. I will continue to
follow him wherever he goes from the
Andes to the Arctic Circle, from Bag-
uio to Bolivia; but there is one wvast
region which the soles of these little
feet will never tread apain, Never
apain will 1 venture beneath the sur-
face of the earth—not even in a sub-
way. Henceforth and forever more [
will leave the nether regions to meles,
miners, and leprechauns,

‘The reason for this never-to-be-
shaken resolve involves a story which
1 would like to pass on as a warning
to other overly curious “miners’ ”
wives,

Not very long ago, my husband
was working at one of the remote,
1solated mining camps high in the
mountains of our West, In a moment
of madness, I, along with several other
“miners’ "’ wives, conceived the bril-
liant idea of going down into the
mine on a sort of tour of inspection,

Our hushands objected strenucusly,
saying that it wasn't safe and mention-
ing the old miners’ superstition to the
effect that the presence of a woman
invariably ruins a mine, But we over-
ruled their objections and permission
was obtained for us to go down into
the mine, 1 am happy to report that
the mine did not appear to suffer in
the least from the encounter; I cannot
say the same for myself, however.

“Well, here you are girls; sign your
life away,” said the Superintendent,
with a grin which wasn’t exactly cal-
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culated to inspire confidence. I noted
that the slip of paper he handed us to
sign was a release, absolving the com-
pany from any responsibility in the
event of an accident in the mine. At
this point I began to doubt the wis-
dom of the whole idea.

Locking around at the other girls,
I couldn’t help being amused at the
costumes they had donned for the oe-
caston, until 1 realized that my own
ensemble wasn't exactly what one
would wear in the Easter parade,
either. Clad in old slacks or jodhpurs,
heavy, hard-toed shoes, rubber coats,
hard-hoiled safety hats which were
not designed by Lilli Dache, and elec-
tric hat lamps with batteries which
fastened around the waist, we were
ready to go down inte the mine.

“(yet on the cage and keep your
elbows inside,” advised our elevator-
man, {or “cager’ as the miners call
him} as he closed a heavy wire gate
that wedged us tightly together.
Then, without warning, he jerked on
a piece of rope and the bottom
dropped from under us as the cage
plummeted down the shaft. My stom-
ach pushed up into my throat and my
breathing stopped, but the descent
didn’t seem to be bothering the men
so 1 swaliowed a few times and man-
aged to relax a bit, that is, until we
came to a place where the shaft cut
through a stream and some of the icy
water hit me on the back of the neck.
I stifled a scream and blessed the
rubber coat T was wearing. Without
those coats we would all have been
drenched.

“First level, second level, third
level,” chanted the cager as we
whizzed past spots of light, Then,
suddenly, we stopped. My knees buck-
led and I would have fallen to the

v Mrs, Anderson models the ersemble worn
by the well-dressed lady mine visitor.
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floor if we hadn’t been jammed so
tightly rogether. The hat lamp bat-
tery, which I was to learn to hate as
the day wore on, gouged me in the
stomach and gave me the first of the
many black and blue marks I got that
day.

“’Fhat hoistman is sure cutting her
short today. - I'll have to talk with
him,” remarked the Super whe was
our guide through the mine. Then he
told us that the cager rings a certain
number of signal bells informing the
heistman where he wants te go, and
the haistman, then, hoists ar lowers
him to that place.

‘We stepped off the cage into a large
room where the exposed wall and ceil-
ing timbers lent a sort of “Old Colo-
nial”’ effect, It must have been very
old Colonial for the water was drip-
ping from the ceiling in a hundred
places, I found out that the leakage
was from the several small under-
ground water-courses through which
the shaft had been cut.

T'hree hallways, dark and endless
opened off the room. I learned later
that the room was a “timbered shaft
station” and the hallways were
“drifts” or *‘crosscuts.” To me they
were just tunnels.

The Super started walking through
one of these tunnels and we single-
filed after him. We were walking on
a train track that was much narrower
than the railroad tracks I had seen.
There were stretches of track that
were wet and slippery and stretches
that were dry; sometimes there was
nothing to walk on except unevenly
spaced ties. All the time my lamp-hat-
tery kept bouncing up and down add-
ing new bruises and sore spots to my
already extensive collection.

1 thought we would never gquit
walking, Those boots were threaten-
ing to pull my legs off at the hips. A
swap of boots for muddy feet would
have felt good then. And that hattery
just dug out chunks of flesh.

‘When we did stop it was in a pan-
demonium of dust-laden fog and deaf-
ening noise. Up front, someane, prob-
ahly the Super, was violently waving
a light. The noise stopped abruptly
but my ears continued to ring.

“How's it going, Bob?” asked the
Super.

“Fine,” replied Bob., “Visitors?”

“Yes, some of the ladies wanted to
see what a mine looked like."”

“This is a heading and this is an
automatic. Bob drills 2 round of holes,
and shoots them, Then the next shift
mucks up,” explained the Super. Later
I learned that the “automatic” was
the air drill that made all the noise
and that “shooting” a hole means
loading it with dynamite and explod-

{Continued on page 20}

DENVER FIRM
SENDS
MILLION DOLLAR
GRINDING MILL
ORDER T0
SOUTH AMERICA

On Thursday, December 1, 1949,
seven flat cars left Denver carrying
approximately one-quarter of what is
said to be the largest single order of
grinding mills ever placed with any
manufacturer.

The order, consisting of twenty-five
large ball and rod mills, was sold to
a copper mining company in Chile and
amounts to over a millien dollars
worth of equipment. There are nine
ball mills, nine rod mills and seven
regrind ball mills ranging from six to
ten feet in diameter and from twelve
to feurteen feet in length. Each mill
is equipped with its own electric
motor, some of them as large as 800
horsepower, giving a total connected
horsepower of 16,150, Total weight
of the mills and liners will amount to

6,200,000 Ibs.

The units were made by the Mine
& Smelter Supply Company of Den-
ver, Colorado, and will equip one-
third of the Chilean plant, the total
cost of which will be about 172-mil-
lion dellars. The plant is being con-

i i

v Shap photograph of feed end of 10'x14" Marcy ball mill showing drum and double scoop

ot 5 <1

feeder.

structed for the development of a very
large low-grade copper deposit. This
means that immense tonnages must
be handled and every pound of the ore
must be pulverized into a powder be-
fore the metallic values can be re-
leased. The large ball and rod mills
do this. From the pictures, it can be
seen that they are nothing more than
large cylinders, the rod mills being
filled with rods and the ball mills with
balls, Through their cascading action
as the mill revolves, the mixture of

w Side view of 10'x14’ Marcy ball mill showing discharge end.
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ore and water is reduced te the proper
size of particles for further treatment.

Fach rod mill and each ball mill
working in tandem will accomplish
this job. The rod mill will take the
feed direct from the crushing plant
and the ball mil] will do the final
grinding. Fach such two-machine unit
will handle more than 2500 tons of
ore a day.

The smaller mills in the order will
have different functions such as re-
grinding ore, grinding limestone for
lime hydration and grinding silica
slurry for smelter flux.

Shipments will continue until
spring over a 10,000 mile route by
rail to New Orleans and from there
by ship to Chile, Due to the tremend-
ous size of the mills, it was necessary
to get special railroad clearance and
the shipments will have to be routed
over lines with no tunnels and very
few hridges.

The expenditure of such a large
sum of meney by a company for grind-
ing eguipment for the development
of a deposit of low-grade ore Is indica-
tive of the importance which grinding
processes have assumed in large scale
ore production,

During the past fifty years, the de-
mand for metals such as copper, lead,
zine, molybdenum, iron, vanadium,
etc., has continually grown. At the
same time, mining from a greater
depth and milling at high wage rates

{ Continued on page 20)
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SUMIMARY OF THE FINANCIAL TRANSACTIONS
OF THE PETROLEUM INDUSTRY IN 1949

JOSEPH E POGUE
FREDERICK &. COQUERON
The Chase National Bank
Petroleum Depariment

New York

‘While earnings of thirey U, 8, oil
companies in 1950 are expected to be
less than in 1949, their cash require-
ments for capital expenditures like-
wise will be lower, thus enabling them
to maintain present dividend rates
fairly well, according to Joseph E.
Pogue and Frederick G. Coqueron of
the Chase National Bank’s petroleum
department. They are the authors of
a financial survey of the petroleum in-
dustry for 1949 which was released
by the bank Jan. 12, 1950,

Despite a drop in income of $526
million or 28 percent in 1949, the 30
oil Companies, which comprise two-
thirds of the industry, were able to
increase dividends by $87 million or
18.5 percent over 1948 because capital
expenditures were lower by some $279
million or 10.8 percent.

Dividends in percent of net income
for the 30 Oil Companies rose to 41,3
percent in 1949 from an extremely

low ratio of 25.1 percent in 1948
when capital requirements were at a
maximum. According to Mr. Pogue
and Mr. Coqueron, the petroleum in-
dustry, like many other industries,
was able to pay its stockholders a
larger percentage of net income in
1949 and still maintain a high rate of
capital formation.

The financial survey also shows the
sources of outside capital raised by the
30 Oil Companies and by other oil
companies during 1949, The com-
bined financing transactions of beth
groups amounted to $868 million com-

pared to %$1,167 million in 1948, a re-
duction of $299 million, Of the out-
side capital secured during the past
year, 97.1 percent was borrowed and
2.9 percent came from common stock.
None was raised by the sale of pre-
ferred stock.

The money borrowed during 1949
amounted to $843 million and was
obtained as follows: insurance com-
panies—536 percent; public investors
and others — 24.5 percent; banks —
19.5 percent. About two-thirds of the

aggregate banks loans were provided
by New York banks.

Financial Data of 30 Qil Companies

Change
Actual Estimate 19249 from
1943 1949 1948
{Millicn Doliars}) {Percent)
Earnings 1,877 1,351 —28.0
Cash Dividends Declared—
Preferred 7 7 —
Common 464 551 —
Taotal 471 558 -4-18.5
Dividends in Percent of Earnings 25.1 41.3 —
Capital Expenditures . 2,591 2,312 -—10.8

GRINDIAG MILLS

{Continuyed from page 19)

has increased enormously. Therefore,
operating costs have come in for some
serious study, particularly by copper
producers such as the Chilean com-
pany receiving the present order, It
has been determined that grinding ab-
sorbs the highest percentage in the
total cost of production.

Since the early part of the century,
the Mine and Smelter Supply Com-
pany has supplied Marcy ball and rod
mills to more than twenty copper com-
panies throughout four continents. It
is estimated that if all of the Marcy
Miils furnished to the mining indus-
try operated at one time, over 300,000
tons of crude ore would be ground
each twenty-four hours.

The present high degree of effi-
ciency in grinding techniques and the
many improvements in grinding equip-
ment have played a very important
part in making possible the utilization
of lower-grade ore deposits throughout
the world, so necessary to supply the
metal needs of an ever increasing de-
mand from modern civilization.

THE LADY ARD THE MINE
(Continued from page 18)
ing it to break up the rock.
‘We left the heading, and, after

walking some distance, arrived at the
foot of a ladder leading up into the
darkness, The Super began climbing,
and we fellowed., Every few steps we
had to crawl through a small opening
in a floar. These floors are supposed
to catch anyone who falls off the lad-
der. I discovered that the narrow
openings are alse handy for catching
onto one's lamp battery and almost
pulling one off the ladder.

At every floor, we girls had to stop
and rest, it was so hot and hard te
breathe, But not for long; the Super
seemed to be just bursting with energy
and we were soon up and at it again.

Ages later we got into a stope.
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Here, I learned, the rock that carried
the valuable minerals was broken by
shooting it with dynamite as in the
heading. After the ore was broken it
was carried to the shaft on cars (hence
the track along which we had stum-
bled earlier). From the shaft, the ore
was sent to a mill where the valuable
minerals were concentrated,

As we started threugh the stope, T
discovered that I needed all my con-
centration to negotiate the broken
rocks which made up the floor of the
stope. Meanwhile, that instrumeng of
torture, my lamp battery, kept bang-
ing away indiscriminately at the equa-
torial regions of my anatomy.

Down some more ladders we went
and then we walked and walked
through a tunnel until T was ready to
crawl away into some dark corner of
the mine and die. Eventually, when

1 was just about done in, 1 saw the
Super turn off from the tunnel into
our starting station.

We had to wait a few minutes for
the cage and 1 just dropped in my
tracks. The cold stone foor felt like
a feather bed, but just when my ill-
used muscles were beginning to relax
a little, down came the cage and the
Super herded us aboard like so many
cattle. Up through the icy waterfall,
and, then, there it was . . . daylight,
the most beautiful sight in the world.

In unison, we girls breathed a long
sigh of relief; right then and there we
came to a unanimous if unspoken
agreement that we would never again
invade the last domain of the male of
the species. Since that time 1 have
even been chary of going into a base-
ment.
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THE UTILITY OF MULTIPLE CORRELATION

A NEW TOOL FOR STATISTICAL ANALYSIES

By WARREN H. YARROLL, '34

Metallurgist, Geneva Steel Company

My purpose in this article is to acguaint you with a
relatively simple mathematical innovation which, in my
opinion, constitutes a key method of approach to solving
many of the problems that exist in the fields of agriculture,
mining, metallurgy, manufacturing, merchandising, medical
science, all research work, and economics. It has the power
to turn every type of full-scale operation into a research
laboratory ideally suited to the solving of its own preblems.
It is a tool of such vast importance that it may prove to be
the means, in future years, of obtaining answers to many of
the complex problems with which industry is faced in daily
operations.

One does not have to think long about the matter to
concede the truth of the statement that most of the effects
we note in this world are each the composite function of
several variables. 'The size of a farmer’s crop is proh'lbly
a function of rainfall, mean temperature during the growing
season, fluctuation Gf temperature, percentage of available
nitrogen, phesphorous, and potassium in the soil, and the
organic matter content and porosity of the soil. In mining,
the grade of ore, the cost of mmmg, transportation, milling
or smelting, ané the market prices of the contained metals
are among the factors which spell success or failure. Some
of the factors contributing to the saleability of an item of
merchandise might be selling price, color, size, quality,
weight, shape, packaging, display, the time of year, part of
the country, and percentage of people in the vicinity with a
need or desire for that type of merchandise. There is, of
course, no end of examples which could be cited to demon-
strate this simple truth,

It is self-evident that before a person can give any intel-
ligent consideration te ways and means of controlling an
effect, whether it is good or evil, he must be in possession of
at least the following information:

1. The causes contributing to the effect,

2. Whether the relationship between each cause and the effect is
direct or inverse.

3. The number of urits variation brought about in the effect by a
unit change in the cause,

4, 'The relative importance of the causes in contributing to the
variation in the effect in normal experience.

The time-honored way of studying cause and effect, of
course, has been to study the effects of variations in the
factor under consideration while all the other factors aré
held at fixed values. While this method of approach must
be given credit for h'wmg produced many practical results
in research laboratories, it has the major shortcoming that
the attempt to hold all variables but one at fixed values in
meost practical operations is either very difficult or impos-
sible. Multiple correlation allows us to obtain the same
information without making any changes whatsoever in the
routine of normal operations,

We might define multiple correlation as being a method
of mathematical analysis whereby the degree of true corre-
lation is determined between several so-called independent
variables and a dependent variable. Perhaps we should point
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out and emphasize the fact that mathematical correlation
does not constitute conclusive proof of true cause-and-effect
relationship. 1§ the mathematical correlation is of a high
degree, then we can say that there is strong indication of
such relationship, I1f we make application of the adjust-
ments in practice that are indicated by a multiple correlation
analysis, and the desired results are consistently achieved,
then, we have rather conclusive proof of true cause-and-
effect relationship. We are unable to say who did the orig-
inal work on mathematical procedures for deing multiple
correlation, but the literature on the subject indicates that
it had its origin among econornic statisticians as a means of
studying market fluctuations, The procedure demonstrated
in this article is based on methods used by Richard H. Ede
which are discussed in his article entitled “An Application
of Multiple Correlation to a Problem in Basic Open Hearth
Operating Rates” published in the March, 1948, issue of
Industrial Heating {National Industrial Publishing Com-
pany, Pittsburgh, Pa.). Readers who are interested in fur-
ther study of this subject are referred to “Metheds of Cor-
relation Analysis” by Ezekiel {2Znd or 1941 edition, John
Wiley & Sons, Inc.), and “Statistical Methods” by Sned-
ecor (Towa State College Press).

Demonstration of the Method

I order to demonstrate the mathematical procedure
involved, we shall use multiple correlation to find the indi-
vidual effects of carbon, manganese, and gauge on the ten-
sile strength of plate steel., There are other factors, of
course, which affect the tensile strength of steel, but in ordex
to keep our example relatively simple we shall consider a set
of data in which these other factors are constant. The
method demonstrated works with any number of factors,
and the expansion of its use to larger numbers of independ-
ent variables will be obvious after you have studied the
example. It has become customary in this work to designate
the “dependent” variable (or the “effect” being considered)
as X, and the independent variables as X, Xd, etc. In our
present example, of course, tensile strength is the dependent
variable. The first step is to post the original data with
which you are working as shown in Table 1, and figure the
arithmetical average of the figures in each column. The
deviations of the individual fizures from their own average
are then fipured and posted with their proper algebraic signs
in Table 2. I have found it convenient te designate the
deviations of X5 as D, and X, as Dg, ete. The squares and
all possible products of these deviations are then figured and
posted in Tables 3 and 4,

Table |
Original Data

Xl X:l X!-

PSI Tensile Strength % C'u‘bon % Manganese Gauge {Inches)
39,820 0.05 0,31 1.000
49,180 0.07 G.60 0.375
59,160 0.22 0.45 0.750
76,410 0.34 0.55 0.125
81,280 0.40 0.537 0,250
76,460 0.39 0.35 0.500
66,710 0.238 0.55 0.625
51,780 0.16 .37 0.875
62,600 Ave. 0.24 Ave. 0.47 Ave. 0.5625 Ave.
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Table 2
Deviations
Dy De Ds Dy
—22,780 —0.19 -—{0.16 +0.4375
~= 13,420 —0.17 +0.13 —0.1875
— 3,440 —0.02 -—0.02 +0.1875
+13,810 +0.10 ~+6.08 —0.4375
+18,680 +0.16 +¢.10 —0.3125
+13,860 0,15 —0.12 —0.0625
—+ 4,110 +0.04 -+ 0.08 +6.0425
-— 10,820 —0.08 —0.10 +0.3125
4} Sum  —0.01 Sum  —0.81 Sum G Sum

The sum of the individual deviations from the average of
each column should, of course, be zero, A slight departure
from zero might occur due to the averages not heing carried
out to the point where there is no remainder, but the smali
departures from zero such as these above will not cause any
appreciable error in results, The purpose of adding these
deviations is merely to check the accurzcy of the work to
this point.

Table 3
Squares of Deviations
Dy* D, Dy’ DS
518,928,400 .0361 0.0256 0,193141
180,096,400 0.0239 0.0149 0.03516
11,833,600 0.0004 0.0064 0.03516
190,716,160 0.0100 0.0064 0.19141
348,942,400 0.6256 ©0.0100 0.09766
192,099,600 0.0225 0.0144 0.00391
16,892,100 0.0016 0.0064 0.G0391
117,072,400 0.0064 0.0100 0.09766

1,576,581,000 Sum £.1315 Sum 0.0901 Sum (.65628 Sum

Table 4
Products of Deviations
DD D.D; DiDs P:Da D;D, Dalk
+ 4,128 3,645 — 9,966 400304 —0.08313 —0.07000
+ 2,281 —1,745 4+ 2,516 —0.0221 +0.03188 —0.02438
+ 69 4+ 69 — 645 40.0004 -—0.00375 —0.00375
+ 1,381 41,105 - 6,042 400080 —0.04375 —0.03500
+ 2,989 1,865 — 5838 40.0160 —0.05000 —0.03125
+ 2,079 —1,663 — 866 —0.0180 —0.00938 -0.00750

4+ 164 4 328 4+ 257 40,0032 000250 -0.00500
+ 846 41,082 — 3,381 -+0.0080 —0.02500 —0.03125

+14,157 4,690 —23,965 00259 —0.18063 —0.183135ums

We now have all of the figures necessary to go ahead and
calculate our “coefficients of correlation.” ‘I'his coefficient
is an index of how closely the relationship between two sets
of figures fits their “line of least squares.” Tt can be proven
by calculus that the most probable straight line that can be
drawn through a group of plotted points from the associated
values of two variables is that line concerning which the
sum of the squares of the deviations of the points from the
line is a minimum. Perhaps a clearer understanding of the
matter can be had if we first define the term “standard de-
viation,” usually designated by the symbol 8. The “standard
deviation” of a set of figures is obtained by adding the
squares of the deviations of the individual figures from their
own average, dividing this sum by the number of figures,
and then extracting the square root. The “coefficient of
correlation™ is the decimal fraction of a standard deviation
in the dependent variable that will be associated with a
change of one standard deviation in the independent vari-
able under consideration, If there is no correlation what-
soever, the coefficient will be zero; if the correlation is per-
fect and divect, the coefficient will be 4-1; if the correlation
1s perfect and inverse, the coefficient will be — 1, In han-
dling industrial data, of course, we usually find coefficients
somewhere in between these values, Mathematically, the
coeficient of correlation, always designated by the symbol

“r," is expressed as follows:
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T — EDng
VED2ED?

The subscript “12” indicates that this coeflicient is between
X; and X., The coefficient of correlation merely shows the
“apparent” relationship between the dependent variable and
the independent variable being considered. This “apparent”
telationship coefficient is obvicusly a composite effect of the
true relationship of the independent variable under consid-
eration with the dependent variable plus the effects of the
true relationship of the other independent variables with
the dependent variable to whatever extent each of these
ather variables happens to be correlated with the independent
variable under consideration. It is apparent that if alt of the
other variables were at fixed values, all of the values of the
variable under consideration would fall on ane ordinate
when plotted against each of the other independent vari-
ables, and the “inter” coefficients of correlation would each
be zero. In this case the coefficient of correlation would be
also the true correlation coefficient. These true correlation
coefficlents are generally designated by statisticians as
“Beta” coeflicients, From the foregoing explanation it can
be seen that in the case of three independent variables such
as we have in our present problem, the relationships between
the coefficients of cerrelation and the Beta coefficients may
he expressed mathematically according to the following
three equations; _

B2x1.00 - Baxrag + Baxray == T2
Baxtas ﬂL :5’3)(1-00 —i— Baxtay = Tig
Boxray + Baxray + ;847:1-00 = I'i4

Either a study of the above explanation or examination of
these equations will make the methed of expanding them
for larger numbers of independent variables obvious to the
reader. By using the fizures we obtained in Tables 3 and 4
and substituting in our formula for coefficient of correlation
we obtain the following values:

DD,

re = D030
VEDLED,?

rg = P18 3035
VEDEED,

T14 — ED‘:D‘-‘ = —0.7450
VED,25D,?

rags — % = --0.2379
V' ED,*ED,?

ry = 222D 6149
WV EDEED,2

by e DsDs 753
VEDR*sD,?

Substituting these values in our three equations piving the
relationships between beta coefficients and coefficients of
correlation, and solving them simultaneously, we obtain
the following values for our betas:

By == --0.8677
By — | 0.0644
By = —0.1630

A shorteut method for solving the eguations for beta co-
efficients known as the Doolittle method is explained by
Ezekiel. Any standard method for solving simultaneous
equations, of course, is satisfactory. When one is working
with a fully automatic calculating machine, it is quite sim-
ple to divide all the way through each equation by the co-
etficient of the first beta, thus converting each of these first
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coefficients to 1.0000. Each pair of successive equations are
then added or subtracted (according to whether the alge-
braic signs of the first terms are opposite or alike) to elimi-
nate the first set of betas. The operation is then repeated
until all of the betas but the last one have been eliminated,
and its numerical value is found. The values of the others
are then found by successive back substitution of the known
values. These beta coeflicients tell us the decimal fragtion
of a standard deviation in the dependent variable which is
independently associated with a change of one standard de-
viation in each independent variable. They may therefore
be converted to slope coefficients by multiplying each of them
by the ratio of the standard deviations of the dependent
variable and that independent variable. Thus:

B 5 14,0382

ba_) — ,823{ 52‘ — —;—0.8677}( -—7{).1282(}8 — +95,0{]9
o 5 14,0382

by = Bux g == 0064 oo = + 8519
- B 140382

by = Bax g = —0.1630x et = — 7,989

Our ultimate object in this problem is to set up a linear
equation of the type:

X:=a+ b Xy + buXy b by Xy

so that we can make predictions of the value of X from
the known values of the other variables. We already have
the “b's” or slope coefficients, so it remains merely to find
the value of “a” by substituting the average values of the
X’s from the ariginal data from Table |. We find the value
of “a” is 40,418. Therefore:

Tens. Str. (PSI) — 40,418 <+ 95,009 x % Carben -

8519 x % Manganese — 7989 x Gauge (In.)

It will be found that every set of data in Table 1 can be
substituted back in the above formula, and the correct values
of X1 will be found practically on the head. The degree of
accuracy with which the values of the dependent variable
can be calculated from a prediction formula is known as the
“coefficient of determination.” [t expresses the amount of
the variance in the dependent variable which has been ac-

counted for by variance in the independent variables. It is
found by totaling the products of the coefficients of correla-
tion with their corresponding beta coefficients. Thus:

1‘13)(,83 — +0.9832 X+0.8677 — —;—0.8531
riaxfs = —+0.3935 x4+0.0644 = —+0.0253

l‘]_.;X,B.; — —0.74530 x—0.1630 = +G.1214
Coefficient of Determination: (.9998

This figure may be changed to percentage by merely moving
the decimal point two places to the right. So, in this case,
we have accounted for 99,989, of the variation in the de-
pendent variable by variation in the independent variables.

A more specific description of the significance of the coeffi-

cient of determination can be given in terms of the statis-
tical measure known as “‘variance” and which is mathe-
matically the square of a ‘standard deviation.” The co-
efficient of determination is the variance of the calculated
values of the dependent variable divided by the variance of
the actual values of the dependent variable. The part of the
aver-all coefficient of determination contributed by each
independent variable is an index of its relative importance
in contributing to variation in the dependent variable,

Because all industrial data are unavoidably subject to
4 certain amount of error above or below true values, and
hecause it is probable that there will be as much varjation
on the high side as on the low side in any given set of data,
one might logically expect to cancel out most errors by di-
viding his data into groups and averaging the items in ecach
group. The multiple correlation can then be performed on
this smaller number of items with the added advantage of
reducing the great mass of calculations to be made. We have
followed this procedure in our own work, and believe that
it is highly advantageous on both scores.

Tt is interesting to speculate on why multiple correlation
has not come into mere general use, The enly logical answer
seems to be that people simply have not become familiar with
it. Therefore, the readers of this paper are urged to try
out this exceedingly useful tool insofar as it applies to their
problems.

PERSCNAL NOTES
(Continued from page 4)

Charles W, Roller, '4%, has moved his
residence in Gary Indiana, te 468 Tyler,
Apt, 23, He is serving as Junior Engineer
for Cities Service il Company (Del-
aware).

Wiliiam C. Rump, '33, Rancher, is ad-
dressed Apt, 16 Demerschman (Gardens,
Grand Junction, Colorado,

Paul R. Shanklin, 48, has moved his
residence to 331—10th Street, Seuth, Vir-
ginia, Minn. He is Mining Engineer for
Oliver Iron Mining Cempany.

Craig R. Smith, *49, Petroleum Engineer
for Sinclair Oil & Gas Company, is now
being addressed Box 3386, Odessa, Texas,
having been transferred from Baireil,
Wyoming. A

George H. Speirs, ’31, President of
Seismograph Service Corporation of Dei-
aware, is still in Caracas, Venezuela, but
has a new address there, Apartade 3706.

EXPERT REPORT WRITING

Professional Reports, Field Reports, Gradu-

ate Theses, and other 3¥yping which re-

quires expert work, All work guaranteed

for accuracy and neatness.

Mrs, A, J. Gude, 3rd—?. O. Box 374
Golden, Colerade

Albert F. Trites, Jr., '46, Geologist for
the U, 8. Geological Survey, has been
transferred from Parlin, Colorade, to the
Denver Federal Center, Denver 14,

Carl W, Tutfle, 28, has moved his resi-
dence to 885¢ So, Harper Avenue, Chicago
19, Ilinois. He is Senior Service Metail-
jurgist for Carnegie-flinois Steel Corpaora-
tion,

Cecil R. Walbridge, '29, Denver Sales
Manager, Worthington Pump & Machin-
ery Corporation, was on vacation recently
in the Seuthwest where he renewed ac-
quaintances with Mines Men in Texas
and Oklahoma, While in Heuston he spent
three days at the new Shamrock Hotel
and enjeyed the modernistic atmosphere
of the 22 million doliar structure.

L. E. Wickhmann, 21, Production Super-
intendent for Shell Oil Company, is now
located in Houston, Texas, residing at
2918 Ruth Street, Houston 4.

Albhert H. Wieder, '34, has been pro-
moted to Exploitation Engineer for Shell
Oil Company and is addressed in care of
the company, Box 1191, Tulsa, Oklahoma.

James . Woodruff, 48, Right of Way
and Claims Agent for Ford, Bacon &
Davis, Inc, is addressed Watervliet,
Michigan.

James K. Ziegler, 41, is Canadian
Supervisor for the Century Geophysical
Corporation of Tulsa, Oklzhoma, His
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mailing address is 215-A-3th Avenue E,,
Calgary, Alberta, Canada.

Captain Jerome Zokn, °47, is now
stationed in Spokane, Washington, with
office address 607 Empire State Building.

BIRTHS

Mr. and Mrs. Marvin E, Lane wel-
comed a daughter inte their home on
February 22, 1949, whom they have named
Linda Beth. She weighed & Ibs, 7 ounces
at birth,

Mr, Lane, of the class of 44, is with
the St. Joseph Lead Company at Balmat,
St, Lawrence County, N. Y,

Mr. and Mrs, Lester B, Spencer are the
proud parents of a daughter, Susan Eliza-
beth, born June 21 1949, )

Mpr, Spencer, 44, is associated with
Sohie Petroleum Company in Edmond,
Oklahorna.

(Continued on page 40)

HERON ENGINEERING CO.
PE. 6057

Plant layout and design of mine, mill and

smelter facilities, including structures,

gerial tramways, and waste dispesal sys-

tems. 2
2000 So. Acoma St., Denver, Colo. §
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PROGRESS NEWS
U. §. ATOMIC ENERGY COMMISSION

Neaw AEC Report on Isotope Distribu-
t1on. More than 300 universities, hospitals
and research laboratories in 41 states and
territories of the United States are using
isotopes produced by the U, S Atomic
Energy Commission for medical, biolog-
ical, industrial, agricultural and scientific
research and medical diagnosis and treat-
ment, the Commissien stated in a report
published recently,

* The report, “Isotopes—A Three-Year
Summary of U. 5, Distribution,” is avail-
able to the public from the Superintend-
ent of Documents, U. §, Government
Printing Office, Washington 25, D, C.
for a price of 45 cents.

The report provides a useful measure
of the value of isotopes to peacetime re-
search by listing more than 1850 publi-
cations that have been issued on work
done with these valuable products of the
atomic energy program,

The report also summarizes the growth
of the isotope distribution program dur-
ing the three years it has been in effeet,
outlines the wvarious methods of isotepe
productien, and describes the typical ways
in which isotopes are used in the United
States and 2% foreign nations.

Also described in the report are the
participation of private companies in the
preparation of isotope-labeled compounds
and the program for training scientists
in the proper methods for handling and
using radielsotopes,

The appendixes to the report contain
a chronological outline of the growth of
the . isetopes distributior program, a list
of institutions using isotopes in the U, 8.
and abroad, outline of procedures for
obtaining isotopes and }lists of available
isotopes and isotope-labeled compounds.

The appendixes also list the titles,
authors and journal references of the
1850 published papers, A complete author
index of over 1300 names has been in-
cluded to facilitate use of this report as
a reference guide.

AEC Raw Materials Manager Gustaf-
son Resigns: Succeeded by Jesse €. John-
son, John K. Gustafson has completed the
two-year period during which he agreed
to serve as Manager of the Atomic En-
ergy Commission’s Raw Materials Oper-
ations Office, and has resigned effective
January 1, 1950, General Manager Car-
rell L. Wilson of the AEC anncunced
and said that Dr, Gustafson will be sue-
ceeded by his present deputy, Jesse C.
Johnson.

Dr. Gustafson will become Consulting
Geologist of the M. A. Hanna Company
of Cleveland.

Dy, Gustafson will continue to work in
the national atomic energy program as
a consualtant to the Commission,

Mr, Johnson, the new manager, has
been with the ARC since January 1948,
serving successively as assistant mmanager
and deputy manager of the Raw Materials
Operations Office,

New Appointments in G.E. Atomic Re-
search. Rear Admiral Walter S, Macau-
lay, U.8.N. (Ret.) has been appointed as-
sistant executive engineer in the Knolls
Atomic Power Laboratary, it has been
announced by Dz, C. G. Suits, vice presi-
dent and directer of research for the Gen-
eral Electric Company, The atomic jabo-
ratory is being operated for the Atomic
Energy Commission, as part of the G-E
Research Laboratory.
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Dr, Suits said that Admiral Macaulay

wiil be responsible for general adminis-
tration it the atomic laboratory, At the
same time he announced that Lawrence
1. Ferguson, who is also assistant execu-
tive engineer, will take charge of the
West Milton Area Project, where an ex-
perimental atomic power plant is under
construction by the AE.C., as part of the
laboratory facilities, Mr, Ferguson will
be responsible for co-ordinating all
phases of design and construction for this
project, said Dr, Suits,
AEC Issues Guide for Contracking of
Construction and Related Engineering
Serwices. A U. 8. Atomic Energy Com-
mission booklet entitled "A Guide for
Contracting of Construction and Related
Engineering Services,” which describes
how AEC construction and architect en-
gineer contracts are awarded, was placed
on sale recently by the Superintendent of
Documents, U. S, Government Printing
Office, Washington 25, D, C, for a price
of 10 cents.

T'he bocklet contains information on
the various types of contracts used by the
AEC, including lump-sum, fixed-price and
cost-plus-a-fixed-fee contracts, and de-
seribes the steps firms should take to be
considered for those types of work where
bids cannot be solicited by formal adver-
tising.

Last August the AEC published a book-
let entitled “Contracting and Purchasing
‘Offices of the Commission and the Types
of Commedities Purchased,” which alse
provides information of interest to firms
wishing to do business with the AEC, It
is also awvailable from the Superintendent
of Documents for a price of il cents.

Engineering Adwvisory Commitiee Ap-
pointed for AEC Reactor Testing Station.
The appointment of a three-man Engineer-
ing Advisory Committee to assist the
Idaho Operations office, U. 8. Atomic En-
ergy Cemmission, on the planning and
development of the Reactor Testing Sta-
tion has been announced by L. E. John-
ston, Manager of the Idaho office.

Members of the Committee are: Gen-
eral 1. J. Sverdrup, Chairman; Pr. H.
M. Crothers; and Mr, W, W, Horner.
All three have leng and distinguished
records in the field of engineering,

The first meeting of the committee was
held January 30 to February I in Idaho
Falls, Idaho.

The Hanford Works* The Hanford
Works is lecated on the Columbia River
in southeastern Washington, Du Pont
built it for the government during the
war at a cost of $350,000,000, Currently
additional funds of about $20,000,000 per
month are being expended in a program
of expansion and renovation. About 7506
workers are employed by the General
Electric Company in operating the plant,
supervising construction and running the
city of Richland. The A E.C, staff at Han-
ford is relatively small, numbering about
400, with Fred C. Schlemmer as manager.

Sige of Hanford.® The Hanford Works
consist of several plants, scattered over
an area of 620 sguare miles. The town
of Hanford, about 25 miles up the river
from Richiand, before the war had a pop-
ulation of about 500, which increased to
51,000 late in 1944 when construction was

* Ttems taken from “GE Atomic Energy Fact
Sheet,
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at its peak. Tt has pnow been completely
evacuated, Present construction workers
live in Nerth Richalnd, about five miles
narth of Richland.

Hanford Operations.® In huge nuclear
reactors or atomic “piles,” consisting
largely of graphite blocks surrounded by
thick concrete shielding, are placed slugs
of uranium, canned in aluminum. The
chain reactien in the U-235 present liber-
ates neutrons, whick cause a {ransmuta-
tion in several stages of the more abund-
ant and heavier isotope of wuranium
{U238), inte a new element called plu-
tonium, This can be used, like T-235, as
an atomic fuel, After removal from the
reactors, the uranium siugs are taken to
separation plants, enormous canyons of
concrete, where the plutonium is separated
by remotely . controlled processes. The
uranium remaining is stored for future
processing.

Krnalls Atomic Power Laboratory* Cen-
ter of the General Electric research ac-
tivities on atomic energy is the Knolls
Atomic Power Laboratory, Owned by the
A.E.C., this is operated as a division of
the (G-E Research Laboratory, headed by
Dr. C. G, Suits, G-E Vice President and
Director of Research, Dr, Kenneth H.
Kingdon, assistant director of the Re-
search Laboratory, is in immediate charge
of the atomic power laboratory, The Gen-
eral Engineering and Consulting Labora-
tory and other technical groups ia the
company are assisting in the program.

Since 1947 the staff of KXAPL has been
at work in temporary quarters in Sche-
nectady, using a Commission-owned
building on Peek Street, erected by the
Army Epgineers during the War and
used by the American Locomotive Com-
pany for manufacturing ¢anks.

In the summer of 1947 construction be-
gan on the laboratory's permanent build-
ings, These are located on a 18G-acre
tract in Niskayuna, about five miles from
the G-E works in Schenectady.

The Knolls Atomic Power Laboratory
is now partially occupied although con-
struction is not yet complete, It will in-
volve a total expenditure of about $25,-
000,000 and will empley about 1,000 peo-
ple.

AEC Supervision® AE,C. supervision
for the Knolls Atemic Power Laboratory
comes from the Commission’s Office of
Schenectady Operations. J. C. Stewart is
Manager of Schenectady Operations.

Experimental Afomic Poswver Plant*
In Sept, 1948, the Atomic Energy Com-
missien anacunced that it was acquiring
a site of more than six square miles (about
4000 acres) in Saratoga County, N, Y.,
near the town of West Milton. This is
about. 13 miles north of The Knoils and
will be used for the construction of an
experimental atomic power plant consti-
tuting part of the facilities of KAPL. It
will begin operations in three to five years.
Some 200 persons will be permanently
engaged in operating it
“Breeder” Reactor® The heart of this
West Milton area of KAPL will be a
nuclear chain reactor, of a type quite
different from those at Hanford, atilizing
neutrons of higher energy., For efficient
power production, it will have to operate
at a considerably higher temperature,

{ Continued on page 43)
MAGAZINE @® FEBRUARY, 1950

WITH THE

(ANfacC hwem

In these columns tha latest in equipment of inferest to our readers is reviewed. Many readers request additional in-

Equipment News
New Visual Sampler (678)

Denver Bquipment Company announces
production of a new Deco Visual Sampler
which provides for instant, visual inspec-
tion of mineral concentrating efliciency.

The Deco Visual Sampler is a self-con-
tained umnit consisting of a %" Denver
Suction-Pressure Pump and a Pilot size
Denver-Willley Concentrating Tabie
mounted on a structural steel base. Both
purep and table are driven by V-belt
drive from one only % h.p. electric motor.
A lamp with flexible arm provides day-
light illummination over the table. A min-
eralight lamp can also be used to detect
fluorescing minerals or to identify or trace
reagents having fluorescent gualities,

Denver Visual Sampler can be mounted
on flatatior machine or other concentrating
equipment at any desired point in the cir-
cuit, It is especially adapted for constant
inspection of tailings coming from last cell
of a flotation machine where mineral val-
ues being lost in tailings can be detected
immediately, The unit comes in 2 sizes,
one with a table deck of 40"x18", the other
with z table deck of 50"x24",

Additional information on the Denver
Visual Sampler is available from Denver
Equipment Company, Dept. 1313, Denver
17, Celorado,

New Line of Chipping Hammers
(679)

A line of chipping hammers based on a
new design has been announeced by Inger-
soli-Rand Company of {1 Breadway New
York, N. Y. Known as the CONTROL-
LED POWER CHIPPING HAMMER
line, it has an exceptional performance
range and offers a selection of 15 power
sizes (with § basic hammer sizes) to meet
the reguirements of every job. Each basic
hammer size is available in normal-cut,
extra-cut, or supercut type, which is made
possible by a design variation in one part
interchangeable throughout the whele line.

Through the new hard-surfacing IRA-
MET process used exclusively by Inger-
soll-Rand, piston life has been increased

< New J.R Chipping Hammer.
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formation and prices. For the
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ir convenience each article is numbered. Fill in the number on the coupon ai the bottom
of the page and mail your request to Mines Magazine, checking information requested. .

12.3 times., Other important parts of CON-
TROLLED POWER CHIPPING HAM-
MERS subjected to wear are also plated
with IRAMET, The new AIRITE valve
accurately preportions the amount of air
fed to the front and rear of the pisten to
maintain top cutting efficiency uander all
conditions, provides a smooth flow of full
power, and eliminates shart stroking and
loss of power on heavy cuts,

CONTROLLED POWER CHIPPING
HAMMERS are designed and stream-
lined for better weight distribution, and
comfortable handles enable operators to
do their work with greater speed and less
effort than formerly possible. Three types
of handles are available which all lock in
place in a positive manner. Front-end
desipn allows more chisel “play-off”,
which makes the Chipping Hammer easy
to use and keeps operator fatigue to a
minimum.

New Microptic Theodolite (680)

'The Watts Microptic Theodolite No. 1
Hilger & Watts Ltd, 48 Addington
Square, London, S.E.S., with glass circles
and optical micrometer represents the lat-
est advance in theodolite design. It reads
directly to 20 seconds with precision and
combines accuracy of reading with sim-
plicity of operation.

It is exceptionally compact, being only
%1% in. high, and is finished in green en-
amel with chrome fithngs, The methad of
reading the circles is simple and direct,
the scales being well illuminated and
placed in line to avoid eyestrain,

The Microptic No, 1 is particularly
suitable for mine survey, for which pur-
pose’ it is fitted with a special base with
centering motion above the footscrews
and ap optical plummet. Alternatively
the theodolite is available with complete
Mining Traverse Outfit, l.e. with two tar-
gets, separate optical plumbing unit, three
levelling bases on which the instruments

w Hilger & Watts Microptic Theodolite.

Referring to Equipmant News, please send as chacked:

MINES MAGAZINE,
734 Cooper Building,

Denver, Colorade
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Prices [, Bulletins [3;
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Please
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can be Interchanged without upsetting
their position, and three telescopic tripods
with a circular spirit level mounted in the
tripod head.

An important feature of the newly-de-
signed extra-short internal foeusing tele-
scope is the special mounting of the lenses
of the triple object glass, to ensure the
maintenance of stability and good per-
formance. The telescope aperture is 1.2
in., with magnification of 17,

Pointer sights, a screw-focusing eye-
piece and glass stadia diaphzagm are pro-
vided, and the telescope is arranged to
transit both ends.

Separate optical systems for reading the
horizontal and vertical circles direct to
20 secs, are brought together in a single
serew-focusing eye-plece, which is revers-
ible to enable reading to be taken from
either side of the instrument.

Three iiluminated scales are seen in the
field of view, the reflected images of the
vertical and horizontal scales, and the
micrometer scale which is commen to bath
circles,

v Microptic Theodolite with Mine Traverse
Qutit.

The two main scales are graduated to
20 min. divisions numbered every degree,
and the micrometer scale, which extends
over & range of one 20 min. division on
the main scale, is graduated in 60 divi-
sions to give a direct reading to 20 sec-
onds. Readings can be estimated to within
10 secs., and with practice to § secs.

New Single-Phase Capacitor
Motor (681)

A new integral-harsepower capacitor
motor for use wherever power supply de-
mands single-phase operation has been
announced by General Electric’s Small
and Medium Motor Divisions,

To minimize over-all dimensions, ca-
pacitors are mounted in the base of the
motor, and the conduit bex has been re-
placed by a built-in terminal hoard inside
the end shield.

The new 'Fri-Clad* c¢apacitor motar
weighs 15 to 20 per cent less than the ald
model and has a totally enclosed built-in
starting switch,

In ratings from % to 5 hp, these high
toerque motors are available in two types:
Type KCS, capacitor-start, and Type
KCR, capaciter-run, whick differ omnly in
starting current. The Type KC8 motor is
designed for 115/230 volts, while the Type
KCR motor is a single-valtage, 230-vale
design. Being a capacitor motor, it has

*Registered trade-mark,
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no brushes or commutators to interfere
with radic or television reception, Also,
capacitor motars are the only single-phase

motors with cast winding squirrel-cage
rotors,

The motor is equipped with leng-life
lubricated ball bearings and readily ac-
cessible grease fittings make possible easy
tubrication when it becomes necessary.
For additionai information on the new
G-E Tri-Clad single-phase capacitor mo-
tor write for publication GEA-5401, from
the General Electric Company, Schenec-
tady 5, N, Y.

' Blackburn Adjustable Ground

Clamp (682}

A Blackburn Adjustable Ground Clamp
with an exclusive “Original Adjustable
Idea”™ is now awvailable in two sizes; one
to fit 3" to 124" pipe, and the other %"
to 3" pipe. A tightening screw chafes the
pipe, draws up slack, cuts through rust
and dirt and at the same time contracts
band around the pipe surface assuring a
perfect ground,

Solder or solderless terminal types are
available for low or high amperage
grounding of electrical equipment, con-
duits, armored cable, metal surface wir-
ing raceways, alarm systems, communica-
tions equipment, signaling devices, utili-
zation equipment, appliances, electric
fences, radios, telephones, enclosures and
similar circuits,

The clamp consists of a flexible, per-
forated pure copper band which eneir-
cles the pipe. A hoss raised on the flat end
of a removable copper alioy terminal lug
fits into band holes and is machined to
give a clean and smooth contact surface.
The tightening screw with a lock nut is
threaded through the boss,

TIGWLENING
SCREW

ANLEBERLESS

LuG LOCK NuT

i

il
o
CHNTFACT

PEREGHATIONS
YOI ADT R ENT
There is no nut to grip while screw is
tightened. For ease in installation, band
is properly tempered and formed at one
end, Shown illustrated with optional Ilsco

Solderless lug. Either lug takes up to No.
4 AWG Ground wire, Write for infor-
mation. BLACKBURN SPECIALTY CO,
6341 Euclid Ave,, Cleveland 3, Ohio,

New Concentration Table [683)

The Stephan Corporation of Sacra-
mento, California, announces the inven-
tion by Joseph Stephar of a new concen-
trating table which is now available to
the mining industry.

Elimination of “blocked grooves” and
the yielding of concentrates of any de-
sired specific gravity range are accom-
plished by certain new features accord-
ing to the company,

The upper end ef the table exhibits a
“bullien compartment” where any native
metal is held in view of the operator, This
compartment can be cleaned of its collec-
tion without interference with the rest of
the table,

Gold, so minute in size as te equal 3000
particles to one cent in value is retained
without chemical or technical process, and
the manufacturers expect the new table to
be responsibile for the reactivation of
many idle mines and tailing dumps.

Further information on this unit may be

obtained by writing to the Stephan Corpo-
ration, Rt. §, Box 1782, Sacramento, Cali-
fornia,

New X-ray Microscope [684]

An X-ray microscope, which makes vis-
ihle internal details of materials through
which light cannoet pass, has been devel-
oped by scientists of the General Electric
Company, Schenectady 3, N, Y,

Clear, sharp X-ray images, magnified
ter times, have been produced in the lab-
oratory, and these images have been mag-
nified ten times further by photographic
enlargement without serious loss of detail.

The X-ray microscope does not require
that samples under study be in a high
vacuum, as does the electron microscope,
and it is believed that, because of this ad-
vantage, it may be possible to examine
living materials at much higher magnifi-
cations than ever before,

The micrescope operates on the prin-
ciple that X-rays can he reflected from
polished surfaces, as can visible light,
provided that they strike the surfaces at
very smali angles, almost parallel to the
surfaces, It consists of an X-ray tube and
a pair of curved mirrors, which the X-
rays strike at an angle of less than one-
half degree, after having passed through
the sample. The mirrors acting in a man-
ner like that of a convex lens with a light
beam, bend the rays in such a manner as
to form a magnified X-ray image of the
sample on a photographic flm,
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New Cast Iron Electrode (685)

All-State Welding Alloys Co., Inc., 273
Ferris Avenue, White Plains, N. Y., has
apnounced a wew cast iron electrode
known as All-State No, 8 New Machin-
ahle Cast Iron Electrode.

This new electrode has a core that is
more than 99% nickel and it is 15 inches
long instead of the usual 14, The elec-
trode is designed for AC or IDC straight
or reverse polarity and amperages rang-
ing from 4G to 130 depending on diameter.
It is recommended for general welding of
cast iron and especially wherever free
machinability and coler match are re-
quired.

Welds made with this electrode are
ductile and 100% machinabie even at the
bond. Tensile strength is 30,000 to 50,000
psi, Specific advantages claimed for it
also include: Smooth deposit—a finish job
practically free of spatter; Flux residue
maore easily removed; Welds cold; Avoids
cracking, distortion; No fumes; All-pur-
pose; All types of jeints; And, all posi-
tions,

New Gas-Fume Respirator Features
Comfort and Safety [686)

The new M.S.A. Gas-Fume Respirator
for protection against mists, dusts, fumes,

organic vapors and acid gases which oc-
cur in burning, spraying, pouring, weld-
ing, cutting and other industrial opera-
tions is fully described im an ilfustrated
bulietin now available from Mine Safety
Appliances Company. :

Designed to combine protection with
working comfort, the M.S.A. Gas-Eume
Respirator employs twin replacable ‘flters
which are mounted on the wearer's back.
Back-mounting removes the filters from
areas of heavy contamipant concentra-
tions, and also permits unohstructed vision
and complete working freedom, Other
comfort and safety features are the
“Comfo” sure-seal facepiece, guarded ex-
halation vzlve, and inhalation check vaive.
The entire unit weighs only 2 lhs. 14 cz.
and is equipped with comfortable ali-rub-
ber headbands and neckbands for well-
balanced fit.

For a complete description of the fea-
tures and uses of this multi-purpose res-

pirator, write for M.S,A. Buifetin No.
CR-23 to this publication, or direct to
Mine Safety Appliances Company, Brad-
dock, Thomas and Meade Streets, Pitis-
burgh 8, Pennsylvania.

New Emergency Portable Floodlight
(687)

Natale Machine and Tool Company of
Carlstadt, N. J., announces its new Circle
£2-150 all, weather portable floodlight,

Light in weight {app. ¢ lbs.) compact,
and easy to handle, this light is said to be
adaptable for night constructiens such as
buildings, shipyards, docks, etc., and for
emergencies, fire, storm, flood, emergency
field and line woark. Alse portable airport
lighting and tank work,

The light is constructed of strong alloy
cast aluminum and comes wired ready for
use and furnished with one Hubbell line
cord twist-lock 2 wire 20 amp. plug body,
cord grips and rubber cover.

For further information write the Nat-
aie Machine and Tool Co. 339 State
Highway, Na, 17, Carlstadt, N, J,

New Line of Gearmotors (688}

Foote Bros, Gear and Machine Corpo-
ration of Chicago and the Louis Allis
Company of Milwaukee have recently an-
nounced a joint program for the manufac-
ture and sale of a complete line of gear-
motors.

The new Foote Bros.-Louis Allis Gear-
motor makes use of hard helical gears and
other moving parts which have been proc-
essed and heat treated under new and
improved methods of manufacturing con-
trol. These methods have produced new
high standards of performance with re-
gard to load carrying capacity, wear life,
quietness of operation and compactness of
design,

The new gearmotor, manufactured in
17 sizes, prevides Single, Double and

Triple reduction units having output
speeds from 780 R.P.M, down to 7.5 R.P.
M, integral horsepower ratings from 1
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through 75 horsepower are available for
practically any industrial application.

A wide selection of motor enclosures is
offered, including the conventional open
drip-proof, splash-proof, totally enclosed
and explosion-proof constructicn. A.C.
and D.C. motors of all types, as well as
motors having special electrical charae-
teristics, are available to meet unusual
installation and application reguirements.

Information on the Foote Bros.-Louis
Allis Gearmotor is obtainable from either
company,

International Nickel Develops

New Cast Iron That Bends (689)

Industry now has available to it a new
cast iron which, untike ordinary cast iren,
is not brittle but can be bent or twisted.
This new material can be made readily
and econemically and can be used in a
myriad of applications, thus affording
countless economies throughout the indus-
trial worid, The novel product, popularly
known as ductile cast iron, has several
times greater strength than ordinary cast
iren with greatly increased ductility and
shock-resistance.

These facts were presented recently by
Don Reese, well-known foundry expert and
engineer, before the annual meeting of
the Gray Iren Founders’ Society, held at
the Edgewater Beach Hotel here, in an-
nouncing that the United States Patent
Office has recognized the meriterious na-
ture of these inventions by granting Pat-
ent No. 2,485,760 and 2,485,761 to the
International Nickel Company.

PLANT NEWS

Carl J. Setter Joins
Western Air Lines

Carl J. Setter, 34 has joined Western
Air Lines home office at Los Angeles

CARL J. SETTER, Ex-'37

International Airport as chief cost analyst,
coming to the company from Denver
where he had been with Continental Air
Lines 10 years,

A native of Denver, he attended the
Colorade School of Mines for two years
and pgraduated as an accounting major
from the University ef Denver in 1939,

He served as a navigator in the Army
Air Forces as a first lieutenant from 1942
through 1944, He makes his home at 11428
Felton avenue, Los Angeles with his wife
and 2-year-old son. He is the son of Mrs,
Rose Setter, 963 Logan street, Denver.
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Link-Belt Men Transferred

Link-Beit Company asnounces the fol-
fowing changes in plant management
persannel ;

Mr, Richard E. Whinrey, now Asst.
General Manager at the company’s Dodge
plant, Indianapolis, will on May 1, 1950,
agsume the duties of Asst, General Man-
ager at the Ewart plant Indianapolis.

Mr. Raymond S. Wood, General Man-
ager at the Minneapolis plant, transferred
to Indiapapelis on Feb, 1 to become Asst.
General Manager at the Dodge plant, re-
placing Mr. Whinrey.

Richard E. Whinrey

Mr, Leslie J. Carson, at present Chief
Engineer at the Caldwell plant in
Chicago, moved to Minneapolis on
Jan, 15 to assume the positien of General
Manager of the Minneapolis plant and
the North Central saies division.

Mr, William P, Ridsdale, who has been
Chief Engineer at Dallas and Houston
since 1946, has returned to Chicago to be-
come Chief Engineer of the Caldwell
plant.

Link-Belt Announces Promotions
in Pershing Road Plant, Chicago

Link-Belt Company announces that Mr.

Leslie J, Carsen

Ezgene F. Berg

Richard Moyer

Eugene P. Berg, formerly general super-
intendent, has been appointed to the newly
created position of assistant general man-
ager of the Link-Belt Pershing Road plant
in Chicago; and that Mr. Richard Moyer,
formerly superintendent of the steel shop,
has bheen appointed general superinten-
dent, manufacturing department.

Other appointments at the Pershing
Road plant include Stanley F. Zale as
superintendent of the steel shop; Ray
Witt, supervisor of time study and meth-
ods department; Harold Hartman, chief
inspector.

Allis-Chalmers Manufacturing Co.

New Employee Security Plans, The
Allis-Chalmers Manufacturiag Company
is preparing a proposed retirement pian
for all of its 30,000 employes, it has been
announced by the company. The company
is studing improvements in its health and
accident plan recently suggested by the
West Allis works Mutual Aid Society,
operated locally at each plant, with the
company matching employe’s contributions.
The combined initial annual cost of the
two programs, with other insurance bene-
fits now in effect, was estimated to be
approximately 11 cents per pay roll hour
or between $6,000,000 and $7,000,000.

Albert I. Edwards has been named basic
industries machinery specialist for Allis-
Chalmers Mid-Atlantic regicn, and #ii-
liarn D. Busch, former crusher sales ap-
piicatien engineer in the company’s basic
industries maehinery department has been
appointed to the Youngstown, O., district
ofhice as a sales representative, according
to an anncuncement by J. L. Singleton,
vice president and director of sales of the
firm's genera! machinery division,

Herman Schifflin, 81, who retired in
1942 as manager of the crushing, cement
and mining machinery department at Allis-
Chaimers Manufacturing Co., Milwaukee,
Wis., died January 9,

Mr, Schifflin entered the employ of
Fraser & Chalmers, Chicage, in Novem-
ber, 1886, In 1901 the company was
merged with the Edward P. Allis Co,
the Gates Iron Works, Chicage, and the
Dickson Mfg. Co,, Scranton, Pa., to form
the Allis-Chalmers Company, Except for
an absence of five months, he had been
associated with Allis-Chalmers from then
untii his retirement,

A, B. Frost, formerly manager of the
New Haven district office, has been named
manager of the Boston office, which has
been headed by W. F. Taylor as distriet
oftice manager and manager of the com-
pany’'s New England region. Taylor will
now devote all his time te his duties as
regional manager,

J. E. Smet, formerly representative in
the Boston office, is now manager of the
New Haven office.G, G, Fintak, an assist-
ant engineer handiing hydraulic turbine
applications at the West Allis Worls for
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the last three years, has transferred to the
Boston district office,

G. H, Hoffman, manager of Allis-Chal-
mers Knoxville office since 1943, has been
named manager of the Birmingham dis-
triet office succeeding J. J. Greagan, who
has been manager there for more than 25
years and who is now eligible for retire-
ment,

H. €. 8ells, formerly a representative in
the Knoxville office, is the new manager
of the office, now a branch of Chattancoga.

I. K. Cox, who has been crushing,
cement and mining sales representative
in the New York district office, has been
named to handie the products of the crush-
ing and cement division of the company’s
basic industries machinery department for
the Empire region,

Hendrie and Bolthoff Named
Dealer for Allis-Chalmers Pumps

Hendrie & Boltho# Co., 15635 Seven-
teenth 8t., Denver, has been named dealer
for Allis- Chalmers centrifugal pumps in
all of Colorado and Wyeming, and in
portions of New Mexico, Nebraska and
South Dakota,

Counties in New Mexico covered hy the
new dealership are San Juan, Rie Arriba,
Taos and Colfax. The firm is also cover-
ing the state of Nebraska west of and in-
cluding Sheridan, Garder and Deuel
counties, and the state of Scuth Dakota
west of and including Cerson, Dewey,
Armstrong, Stapley, Lyman, and Greg-
ory ceunties,

8. F, Smith is in charge of product sales
for Hendrie & Bolthoff. The concern has
been in business since 1861 and employs
35 salesmen.

Allis-Chalmers Statement
of Earnings

The Allis-Chalmers Manufacturing
Company announced November 2 that
its net earnings for the third gquarter of
1949 were $3,616,230 and, after deducting
preferred d1v1dends of $292,001, were
equal to $1.32 a common share.

In the third quarter of 1948, the com-
pany’s earnings were $3,562,854 ar equiv-
alent to $1.30 a common share after pre-
ferred dividend deductions. 'The com-
pany’s earnings in the second quarter of
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1949 amounted to $4,999,445, or $1.87
after preferred dividends,

Net carnings for the first three quarters
of 1949 totaled $13,493,658 and after de-
ducting preferred dividends of $876,001,
were equal to $5.02 a common share, For
the same period in 1948, the earnings were
$9,869,512 or $3.58% a share after deducting
preferred dividends,

American Optical Co. Opens
New Research Lab

American Optical Company’s new re-
search laboratory in Stamford, Conn,, was
opened on Nov. 30 by the company's
Board of Trustees which transferred its
regular monthly meeting from the firm’s
Southbridge, Mass headquarters to the
laberatery “as a symbol of industry’s in-
terest in scientific research,”

At the same time, the new research fa-
cilities were inspected by the company’s
Executive Comnmittee and a group of in-
dustrialists from the Stamford area. Join-
ing them were U. 8. Senator Brian Mc-
Mahon of Congpecticut, chairman of the
Joint Congressional Committee on Atomic
Energy; General Leslie R, Groves, war-
time head of the Manhattan Project; Rep.
John Davis Lodge, congressman from the
Stamferd district, and Mayoer George
Barrett of Stamford.

New Excavator Lift Capacity
Ratings Released by Koehring

An inerease in lift capacity ratings was
recently announced by the Koehring Com-
pany of Milwaukee for three sizes of
excavators currently produced by the firm,
In published specification charts, maximum
capacity of the Model 304 Koehring exca-
vator has been established at 13.9 tons
with erawler mountivg and 25 tens on
both the rubber tire mounted truck and
cruiser cranes,

The new specifications alse show an
increase for the crawler mounted Model
605 machine which is now listed at 36
tons. The lifting capacity of the Moadel
1005, iatest addition to the Koehring line
of heavy-duty excavators, has been tabu-
lated at 79-%2 tons maximum,

Copies of these new specification charts
may be cbtained on request to the Koeh-
ring Company, Milwaukee 10, Wisconsin,
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Paul M. Barlow Appointed Mining
Sales Manager for Joy

The Joy Manufacturing Company,
diver Building, Pittsburgh, Pa., has an-
nounced the appointment of Paul M, Bar-
fow as Manager, Mining Sales, Mines
Equipment Division of joy.

Mz, Barlow, a 1932 graduate of
Carnegie Institute of Technology, spent

PAUL M, BARLOW

eleven years as an electrical esgineer
with the West Virginia Engineering Com-
pany, the West Virginia Department of
Mines, and the Carbide and Chemical
Corporation, He then joined the Mines
Equipment Division as a sales engineer,
rising from this position to Manager,
Mining Sales.

Mz, Barlow is a registered Professional
Engineer with memberships in the A.L-
E.E. and the ALM.E.

Joy AEpoin'}s Representative
in Spokane

The appointment of Robest L, Frazer
as Joy representative in Spokane has been
annocunced by Joy Manufacturing Com-
pany, Pittsburgh, Pennsylvania,

A 1942 graduate of the Montana School
of Mines, Mr. Frazer took his degree in
Mining Engineering. He has been an en-
gineer with U, P, Coal Company in Rock
Springs, Wyoming, Potash Company of
America in Carisbad, New Mexice, and
the Freeport Sulphur Company in Free-
port, Texas, successively.

Pioneer Furnishes Conveyors for

Big Tunnel Job

The Silas Mason Company of Shreve-
port, Louisiana, has a $8 548,718 contract
for construction of 12 tunnels at the Fort
Randall IDam and Reservoir Project in
South Dakota. The tunnels will be bored
in a solid waill of rock 100 feet high and
373 feet long. The stockpiling conveyor
system and the underground conveyors
used to handle aggregate for the con-
crete work were designed and buijt by
Pioneer Engineering Works, 1515 Cehtral
Avenue, Minneapolis 13, anesota

Dorr Executive Home
from Australian Trip

Mr, Keith C. Stansmore, Assistant
Manager of the Foreign Division of The
Dorr Company, returned home on Decem-
ber 17 from a three month trip during
which he visited many of the mining dis-
tricts throughout Australia, and the firm
of Hobart Duff Pty, Ltd,, Melbourne—the
Dorr Company's representative in Aus-
tralia and New Zealand.

New Uses for "Ultrasonics"

One kilowatt of power, or nearly one
horsepower, can be concentrated in an
area the size of a postage stamp with
sound that can’t be heard, Norman F.
Barnes, General Electric engineer, toid a
recent meeting of the American Institute
of Chemical Engineers at Los Angeles,

Speaking on “ultrasonics,” sounds
pitched toe high to be heard by human
beings, Barnes said the high-frequency
sound waves are certain to prove im-
mensely useful in the near future,

Ultrasonics have already been used suc-
cessfully in a number of ways, most
notably in the detection .of faws in cast-
ings and other types of solids being tested
for unifermity, Recent experiments in-
dicate that sound waves may be useful in
such diverse operations as the mixing of
alloys, smoke precipitation, and the laun-
dering of fabrics, according to Barnes.
They have also been found to have an
effect on certain types of chemieal re-
actions,

New Sales Divisions Formed by G. E.

Effective January 1, 1950, the Apparatus
Agency Division of General Electric’'s In-
dustrial Divisions will be replaced by a
newly-organized Agency and Distributor
Divisien, it was anocunced by C. H. Lang,
vice president and manager of sales of the
company’s Apparatus Department.

George L, Irvine has been appointed
manager of the new division, and upon
his recommendaticn R. D, Moore will be
assistant manager, They will be responsi-
ble for the sale of all G-E Apparatus
Department products throngh agents and
to distributors, wholesalers, and dealers.

U. S, Motorists to Ride on
Rubber Roads

In a recent rvelease, P. W, Litchfield,
Chairman of the Board of the Goodyear
Tire and Rubber Company predicted that
U. 8. motorists would soon be riding on
thousands of miles of rubber roads.

The idea of uqmg solid rubber blocks
for road paving is a quarter of a century
old but roads built of this material proved
to be too expensive,

Developments in road construction using

an asphalt-rubber mixture since World
War II appear promising and roads sur-
faced with this material show less tend-
ency tc become slippery in hot and wet
weather and show a decided decrease in
brittleness in cold weather.

The rubber-asphait material also ap-
pears to be well adapted to surfacing
playgrounds, tennis courts and other rec-
reation areas, according to Mr., Litchfieid,

HOWARD L. MONTGOMERY
Howard L, Montgomery Completes
25 Years at Goodyear

Howard L. Montgomery, district man-
ager of mechanical goods sales for Good-
vear Tire & Rubber Company in Cincin-
nati, recently completed 25 years' service,
Next he entered sales training and in 1928
was appointed salesman at Saginaw,
Mich.

Shortly after he was promoted to the
position of mechanical goods fieid repre-
sentative at Detroit, then subseqguently
was stationed in several other cities in-
cluding Knoxville and Birmingham, Con-
tinuing in mechanical goods sales he
returned to Detroit in 1938, remaining
there until promoted to his present post
in May of last year,

Statement of Condition
THE CENTRAL BANK & TRUST COMPANY
Denver, Colorade
AT THE CLOSE OF BUSINESS DECEMBER 31, 1949
Resources

Loans and Discounts
CCC Loans, United States Guaranteed

FHA Loans, United States Guaranteed ..
Real Estate Owned (Future Bank Site) ..
Safe Deposit Vaults—Furniture and Fixtures

Stock in Federal Reserve Bank

$15,223,709.11
1,400,880.91
6,030,120.86
75,000.00
183,696.66

Ircome Earned, Uncollected
Other Resources ...
U. 8. Government Bonds
Other Bonds and Securities
Cash and Due from Banks _

Total o

Liabilities

Capital Stock
Surplus

Undivided Profits and Unal]ocated Reserves

Reserved for Interest, Taxes, e1C. ..o
Reserved for Dlvldend Payable ]auualy 3, 1950 .

Income Coilected, Unearned
Other Liabilities ...
Deposits .ooceeeeiieiieeee

Total

Total Resources December 31, 1941 ..
Total Resources December 31, 1945
T'otal Resources December 31, 1949 .

46,500.00
159,553.95

18,342.86

%13,859, 164,66
2,112,344.83

C 1369408114 29,665,790.63

$52,803,594.98

( Continued on page 39)
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_$ 1,000,000.60
550,000.00
252.035.68  1,802,035.68
.......... 110,329.08
3G,000.00
263,982.22
) 4,282.42
. 50,592,065.58
$52,803,594.98
$ 6,697,080.81
- 32,784,901.78
. 52,803,594.98
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CATALOGS AND
TRADE PUBLICATIONS

(5333) IMPACT WRENCHES, Form 5260 by
Ingersell-Rand Co., 11 Broadway, New York 4,
N, Y., B2 pages containing information and il-
Justrations describing fourteen diffevent sizes of
impaet wrenches with Dbolt capacities ranging
from 7/32" to 1847, Sypecificalions, socket tables
and examples of uses are glven,

(5334) "“MIN & CHEM,"” Deccomber 1949, by

International Minerals and Chemieal Corpora-

tion, 24 pages devoted mainly te mauterizl of
terest to employees of the company asnd articles
on steckbolder's mecting, Plaut ¥Food Division
00;'!1810"08. the Company’s Finance THyision and
ot

{5335) INDUSTRIAL HOSE, January 1050,
“Gales Industrial Hose Reporter” by Gates Rub-
ber Company, 999 Soutlh Broadway, Denver,
CUolorada, a 4 page folder comtaining a list of
standard types of hoge, a3 lst of Cates hose dis-
tributors i tlie Roeky Mountuin arca, and sev-
eral  illustrated examples of uses of  industrial

hose,

{53368) “LEAD," Vol 1%, Number 4, by TLead
Industries Association, 420 Le\mgton Avenue,
New York 17, N, Y., an 8 page pubHeation con-
tainiug 1lhlht1'ltecl articles on vavicus uscs of lead
and lead products—ivater lines, snow meliing
cuble, glass wanufacture and others.

(5337) GRAIN HAN-
DLING MACHINERY,
Boolkk No. 23056 Dby
Link - Belt  Company,
307 N. Michigan Ave-
nue, COhicago 1, Ui
npis, contaius 20 pages
illugtrativg  and  de-
scribing materials han-
dling and power irans-
misgion cquiptnent lor
the grain and aliled
processing industrics,
sich 48 conveyors, ele-
vators amil variowns
drives.

{5338} "“DECO TREFOIL,” November, Decem-
ber 194%, by Denver Eguipment Company, Den-
ver, Colorade, a 16 page mugazine cowtaining
jlustraled articles of particular interest to meial-
Turgists, engineers and willmen, The “'Engineer-
ing Notebool’ in this issue contains an article on
Hiotation, its technica! status, cost problems and
applications in such operations as sizing, clean-
ing peas and wheat, sepavating fossil resin from
coal and others,

(5339 "SWITCHGEAR FOR MINES," Bulle-
tin GEA 5434 by Apparaius Department, Gen-
ernl Electrie Company, Scheneciady, New York,
contging 8 papes iHustrating and desoribing see-
tionalizing and reclosing units and their appliea-
tion in mine power distribution systeins, Infaorma-
tion given on econstruction feallres, operation,
diniensions und  ratings,

{5340} *REDUCTIGN CRUSHERS,” an 8 page
bulletin by Alis-Chahmers Milwaukee 1, Wis-
consin, contzining information and illustratiuns
descrihing‘ the type "W reduction crusher and
miving  capaeities, dimensions and construction
features.

(5341) “RARIN.TO-GO,"” Deceliber 1948, a
12 paze wmaguzine by Froniier Refining Com-
pany, Chevenne, Wryoming, contuining illus-
trated articles and items of interest to company
employees, distributors aud eustomers. Covers
company and iodustrywide operations and ad-
vances, Tromotions, employes, dealor aud cus-
temer personal motes and other items.

(5342) “STORAGE BATTERY POWER,” De-
cember 1949, by Edison Storage Batiery Divi-
gion of Thomas A, ¥dison, Inc., West OCGrange,
New Jersey, a 16 page illustrated mapuzioe de-
seribing use of storage batiery power iu fork
track loaders, povtable balers, marine electrical
systets, non-elevating platform trucks and othors.
(5343) “DORR MANUFACTURING METHODS,”
a 16 pawe pictorial roview by Dorr Company,
Inic., 57¢ Lexinpteon Avenue, New York, N, Y.
iHlustrating the methods, cquipnient and lacilities
used in the wanufactore of Dorrco  equipment.
There are views of the foundry, gear milling, cast-
ing assembly and all phases of wanufacture,
(5344) “HEALTH AND RECREATION IN DEN-
VER,” a 18 pawe magazine by Denver Chamber
of Uommerce, Chamber of Commnerce Building,
Denver 2, Clolorado, deseribes and illustyafes the
patival and an-iade advantages of Denver as
a place te live including scenery, climate and
recrentional fucilities,

(3345) OFFICE SUPPLIES AND EQUIPMENT,
Folder by W. H. Kistler Stationcry Co., 1636
Champa 3t., Denver, Colorado, cataloging vari-
ous iters of office cquipmeat and supply, includ-
ing filing cabinets, storage boxes, folders, ap-
pointnient baoks, eolummay forms, ledger leaves,
ledgers amd Binders illustrated.
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FOR VOUR Conueniende

Send your publications to Mines Magazine
734 Cooper Building, Denver, for review in
these columns. Readers will please mention
Mines Magazina when requesting publications
from the manufacturer, Readers may order
publications from this office by giving index
number, These publications are FREE.

(5345) SURVEYING, "“The Grupevine,” Decewn-
BLer 1949, by United Geoplysical Co., Inc,, 595
E. Colorade Street, Pasadena, California, a 12
page ilustrated magazine largely devoted lo news
and reports from company Held surveying parties.
fhig issuc eoniaing interesting account of a grav-
ity smrvey conducted in rough country by means
of lhelicopiers.

(5347) “PROGRESS NEWS, January 1840,
by Gates Rubber Company, 99% Scuth Broadway,
Denver, OUolorade, a 28 page plant muagazine
carrying naws and items of interest to employees,
Covers (with illustrations) sales, plant operations,
recreation, employee organizations and persenal
items,

(5348) NICKEL, “The Nickel Industry in 1849,”
a 9 puge veport ln RBobert (0, Btanley, Chairman
of the fsonrd of Directors of International Mickel
Company of CUanada, Ltd,, Copper Clif Ont.
Gives a general picture of worldwide consumption
of nickel und nickel alloys. Various alloys con-
sidered sepavately and production and consump-
tion Hwures given for each.

{5349) *H & B BULLETIN,” :\u"Eﬂ]bEl. Tiecom-
ber 16490, by Hendrie & Bolthoff Co., P. 0, Box
S1EG, ‘Perminal  Annex, Denver 17 {"olurado,
containg 32 pages describing aund illustrating
hardware products sold by the company., Wide
variety of jproducts econtainiug such items as
shop teols, shock absorbers, motor oil, padlocks
and many sthers,

{5350) "PAY DIRT,” December 16, 184D, by
Avizona Small Mine Operator's Association, 528
Title and Trust DBldye., Pheenix, Arizona, a 16
page paper devoted to news and articles of par-
tientar interest to Avizena small wine owners.
Liead article in this issue concerns proposed new
Iaws for the conirol and rvegulation of securities
transactions.

(5351) TARIFFS, a 28 page booklet hy Amer-
ican Tariff Lodp:ue. 1% West 44th Street, New
York 18, N, Y,, covering the nroceedings at the
Leagues G4th Annual Meeting on Cetober 26,
1849, in New York, Material, largely devoted
to addresses delivered on such snbjects as etrrency
devaluation, balauce of trade, American poliey
in Germany and others.

{5352} “NEW MEXICCO MINER AND PROS-
PECTOR,” TDiccember 1949, Dby New Mexico
AMiners aud Prospectors Association, Albuquerque,
New Mexice, containg 14 pages of news articles
and items of intevest te the mining industry of
New Mexico, with articles in this isswe on mine
safety, zinc mining, tax aspeeis of mining and
athers,

(5353) “WELDING ARCS,” Docember 1948, by
Apparatus  Departient, Geneval Electrie Com-
pany, Schenectady 5, N, Y,, containz 16 pages
of illustrated articles and Items on welding
methods and eguipment. This issue contains part
MLIN in ihe series sn the influence of produc-
fion processes on design and other articles on
“Balunced Waves for Jvert-Ave Welding” and
“Welding Tool Stesls.”

(5354) INDUSTRIAL CLEANING, “Oakile News
Service ' Novewiber, December lJi‘) by Oakite
I'roducts, Ine., 22 Thates Street, New York 6,
N. Y., contains 24 pages describing and illustrat-
ing  various applications of industrial cleaning
materials, such as Diesel cooling systeins, vacomn
pans, ahnwinum  pistons and  others. Alse  in-
eluded is & divectory of Oakite Technical Service
Representatives.

(5355) HARDINGE PLANT FACILITIES, Bul-
i Havdinge Co., e, 240 Avch
Strect, York, Pa., contains 12 pages describing
and illustrating Hardinge plant faeilities and in-

ehiles information on types ol patterns, cast-
ings. machine work and plate steel work hangdied
in the plant.

(5356) “THE BEACON,” Deecember 1949, by
Ohie 0il Company, Findiay, Ohio, a 36 page
magazine containing illnstrated avticles and items
desizned to be of interest to commany emplavees,
This issue countains the second in a series of
ariieles on the Ioovir report,

(5357) “EMULSION MUD.)" an 8 page bulletin
by Baroid Sales Division of the Nationul Lead
Co.,, Los Angeles 12, California, [lustrafes and
deseriber  the uses, properties and advantages
of & new emulsion mud, Resuls from field tesls
given.

(5358) MINE ROCF SUPPORTS, a 12 pape
bulletin, Number 3-206 by Joy Mfg. Comn-
nany, Henry W. Oliver Bldg,, Pittsburgh 22, Pa.,
deseribing  equipment reguired and methods of
uging bolts for mine roof support. Inchided is
a seglion on requirements for driliing canipment
under various conditions.

(5359) “FRACTIONING ABSORBERS IN THE
PETROLEUM INDUSTRY,"” a paper by J. C.
Hanuah, Trocess lnginecr, The Thior Corpora-
tion, Lid., Los Angeles, (ajiforuia, discusses
the fractionzl abserber method of separating mix-
tures of low heiling hydrocarbong and associated
compounds. Emplasis directed toward applica-
tion in the natural pasoline induastry.

(5360) “ADJUSTABLE SPEED DRIVES,” Bul-
Jetin ((KA-5337 Dby Appuraius Department  of
General Electric Co., Schenectady, N. Y., con-
iains 20 pages describing and illustraging Thy-
Mo-trol adjustable speed drives and gives <on-
struction features, auplications, advaniages and
dimensions,

(5361) “FLUOR-O.SCOPE,” December 1948,
by the Fhor Corporation, Los Angeles 22, Cali-
fornia, & 16 page mapazing deveted fo taierial
of Interest to ewploveez including ecompany ex-
pansion, emplovee personals and recreationzl ac-
Livities. This issue leads off with illustrated art-
icle on the new Flum-built Carger Oil Company
Refinery in Billings. Montans,

(536%2) NOISE CONTROL, Sennd Business,”
Eurly Winter 1949, by ¥nited States Gypsum,
A00 West Adama Sirect, Chicago §, Ilinois.
an 8 page maguazine describing and illustrating
the use of ucoustieal malerial in club-rooms,
churches, department sfores. tactorios and offices.
(5363 “PRESSED STEEL TURNTABLES,"”
Dulletin No. 48 by Hawiinge Company, Inc,, 240
Arch Street, York, Ta., a 4 page bulletin describ-
g and illustrating  pressod  steel twrmtbables.
Gives dimensions of all standard sizes and de-
scribes operation and construction features. En-
closed throw-away list brietly describes units sach
as dryers, feeders, clavifiers and others.

{8364} V-BELTS, “Gates Industrial News De-
comber 1948, by Gales Rubber Company, 999
South Broadway, Denver. Celorado, confains 4
rages desoribing and iHustrating varicus applica-
tiong of Vuleo-rope drives, including in this issne,
lifting maguet peunerator, nmaper stoek beater, air
compressor, gear bobber and others.

(5365) "MINERAL INFORMATICN SERVICE,"”
Ixecember 1049, by Division of Mines, California
Department of Natural Resources, Ferry Bldg.,
San Fruncisco 11, Calif., a monthly news release
concerning  tnineral industry and resources of
California giving information on discoveries. op-
crations, markets, statisties and new publications.
This issue contaius ai interesting artiele on the
uses of quartz.

{5366) “BRONZE AND CQPPER BEARINGS
AND CASTINGS,” Dby National Bearing Divi-
sion of American Brake Shoe Compauy, 4930
AManchegter Avenue, 5t. Louis 19, Missouri, a 28
page illustruted booklet giviug properties and spe-
cifications for 27 different bronze alloys and
5 alunioum and manganese bromzes. Contains in-
formation on bronze bars and Dabbift metals,

(5367) “"POPULAR HOME,” Holiday issue 1949,
hy United States Gypsum, 360 W, Adams Street,
Chicago, Hlineis, contains 16 vages illustrating
house renovation and interior decurating ideas
aceenting use of T, S, Gypsum products such
as sheetroek wallboawd, paint and ingujating ma-
terinly,

{536%}) “WASHING THICKENER,” Bulletin No.
2071 by The Dorr Company, 570 Lexington Ave-
nue, New York 22, N. Y., containa 9 pages de-
seribing and illusirating the Dorr washing thick-
ener for counter current decantation giving ad-
vantages over other types and cperating data,
IHustrations show consirnction features.

(Continued on page 40)
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OFFICERS OF ALUMNI ASSOCIATION

JAMES COLASANTI, '35
President

A. GCORGE SETTER, '32
Vice-President

ROBERT W. EVANS, 36
Secretary

DONALD J, DRINKWATER, '42
Asst, Secretary

MALCOLM E. COLLIER, 22

Treasurer

WILFRED FULLERTON, '12
Asst, Treasurer

ROBERT J. Mc&LONE, 27
Executive Committes

HARVEY MATHEWS, 'I3

Frecutive Committea

CARL L. DISMANT, "3
Executive Committes

FRANK C. BOWMAN, '01
Exeocutive Manager

COMMITTEE CHAIRMEN

ADDISON B, MANRNING, JR., '40
Athlatic

ROGER M. SCHADE, 2!
Alumai Endowment
MALCOLM E. COLLIER, 22
Budqet and Finance
CHARLES O, PARKER, 23

Mominations

HARRY J. McMICHAEL, '39
Capability Exchange
HERBERT W, HECKT, 36
Publications
LYNN W, STORM, ‘02

Research and Investigations
A, GEORGE SETTER, '32
Membership
JOREN H, WINCHELL,

Legislation
ED. F. WHITE, 3%
Public Relations

&>

PUBLICATION COMMITTEE

HERBERT W. HECKT, 36
Chairman

WILLIAM M. TRAVER, 'l&

Yice-Chalrman
BERNARD M. BENCH, '30
HOWARD A, STORM, '29
CLYDE O. PENNEY, 36
MARYIN ESTES, '49

Q>

MEETINGS

Executive Committee Meetings

3rd Monday of each month, Alumni Office,

7:30 P, M.

Alumni Council Meetings

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

Publication Committee Meetings

2nd Monday of each month, Alumni
Office, 5 P, M.

Magazine Staff Meetings, Alumni Office
on call.

Committees for Year 1950

Athletic Committee

Addison B. Manning, 40, Chairman
Rebert McMillan, '41, Vice-Chairman

Arthur G. Weod, 41
Otto Schmitt, '35
Rutt Volk, 26

E. J. Brook, ’23
Harry D. Campbell, ’
Ernest M. Bond, '32

Alumni Endowment

Roger M. Schade, ‘21, Chairman

Henry P, Nagel, 04, Vice-Chairman

Walter G, Lofgren, '23
T. C. DeSoliar, '04

Frederick 8. McNicholas, 'i4

Budget & Finance

Maicelm E, Coliier, '22, Chairman
George B. Clark, '01, Vice-Chairman

Frank J. Laverty, 23
James W. Dudgeon, '13
Keppel Brierly, ’34

MNominations Commities

Charles O. Parker, 23, Chairman
Hugh M., Connors, ‘32, Vice-Chairman

John H. East, Jr,, 'i0
Dave Gieskieng, 41
A. W, Cullen, 36

Capability Exchange Committee
Harry J. McMichael, 39, Chairman
Eart L. Durbin, '36, Vice-Chairman
Philip H. Stevenson, ’23
Theodore F. Adams, '29
Bruce B. LaFuoilette, '22
Max E. Coats, ’35
Claude L. Barker, 31

Publication Coemmittee
Herbert W. Heckt, ’36, Chairman
Gearge O, Argall, Jr., '35, Vice-Chair-
man
Bernard M, Bench, '30
Howard A. Storm, ’29
Clyde O, Penney, ’36
Marvin Estes, 49
Research and Investigations Committee
Lynn W, Storm, '02, Chairman
Robert 8, Spalding, '33, Vice-Chairman
Irvin T. Vaughan, 4¢
James G, Cox, 38
William H. Johnson, '34
Membership Committee
A. George Setter, '32, Chairman
R. Lee Scott, '42, Vice-Chairman
Edward F. Kingman, '3+
Robert L. Stark, '31
Arthur W. Buell, *08
George W, Heim, '32
Public Relations Committee
Ed F. White, "36
Jerry F. Dieckman, '3%
Col. Wendell Fertig, Ex-’
Joe Ruth, Ex-'21
Frank Geib, 40
Donald J. Drickwater, 42

(Continued on page 40)

BUDGET FOR THE YEAR 1950

RECEIPTS

Accounts Receivable

1950
Actual Budget
1949 Adopted

$ 3,553.90 $ 3,494.89

Capability Exchange

3,780.49 4,500.00

Dues e

5,707.00 6,224.00

Miscellaneous ...

..... 139.21 100.00

Public Relations ..

.................... 537.65 800.00

Publications

. 28,928.56 35,301.00

DISBURSEMENTS
Accounts Payable

$42,047.81 $50,419.89

% 4,310.50 $ 3,672.52

Audit

190.00 150.00

Bank éharge .........

1.74 5.00

Capability Exchange
Furniture & Fixtures ..
Membership Committee

535.39 1,020.00
77.25 200,00
118.84 200.00

Miscellaneous

Postape .

294.94 250.00
798.93 950.00

Printing & Mﬂlhgraphmg
Public Relations

Publications

Rent

323.04 300.00
608.86 800.00
22,653.83 27,782.40
1,080.00 1,110.00

Repairs and Renewals

23.65 75.00

Salaries

................................. 11,138.23

13,000.00

[05.40 195.00

Social Security ..
Stationery and Supphes

420.19 400.00

T'elephone and Telegraph
Traveling oo

186.51 200.00

Cash on hand, January 1, 1950

$42 867 30 $50,349. 92

RECAPITULATION

e p 1,098,800

Estimated Receipts, 1950

Estimated Disbursements, 1950
Estimated Credit, December 31, 19506 ...
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50,419.89
$51,518.60

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 50,349.92

$ 1,168.77

Approved by Budget and Finance Committee.
Adopted by Executive Committee,

31



ANNUAL BUSINESS MEETING

Colorado School of Mines Alumni Association
January 12, 1950

The Annual Mecting of the Colorado School of Mines
Alumni Association was heid on Thursday evening, Janu-
ary 12, 1950, in the dining room of Daniels & Fisher, Den-
ver. Shortly after 6 o’clock “Miners” began to arrive. By
7:15 when the dinner call sounded, many classes were rep-
resented by those assembled. New acquaintances were made
and many “old timers” welcomed each other for the first
time in years.

All enjoyed the fine roast beef dinner during which
many wild stories were exchanged. When Charles Parker
and Rut Volk sif opposite each other at the same table—
everyone listens — there is never a dull moment.

With a few welcoming remarks, President Ed Kingman
opened the meeting and then introduced Ted Stockmar, 43,
a member of the Board of Trustees. He then called upon
Dr. Ben Parker, President of Colorade School of Mines to
make a few remarks pertinent at this time. According te Dr.
Parker, conditions at the school are good. A year ago alumni
brought to the attention of the Colorade State Legislature
the great need of the school fer increased appropriations.
Although the goal was not reached, the school did get fair
treatment in appropriations, The funds provided allowed
changes to be made in the teaching staff and the school. The
school is the faculty: the faculty is the school, Alumni in-
terest and help has been of great benefit.

Greater financial assistance was received by the school
through denations in 1949 than in any previous year, ex-
cluding the Guggenheim gift, since the founding of the
school. It is hoped that such gifts will continue to increase
in the future as they will help the administration in meeting
the many demands confronting them.

A new chemistry building is “in sight.”” Specifications
are about completed and bids will be requested in February.
It is expected that the building will be ready for occupancy
by February 13, 1952, This will meet a long standing need.

The 75th Anniversary Celebration of the founding of
the school was held in the fall of 1949 and was a great suc-
cess from every standpoint., “Mines” was honored by guests
from many of the great educational institutions of the world.
Favorable comments have been heard from around the world.

T'wo important academic changes have been made in the

past couple of years.

{1) A coal mining option has been added to meet
the great demand for trained men in coal min-
ing.

(2} A Geophysical engineering degree is now con-
ferred instead of a Geological engineering de-
gree with a geophysical as previously granted.

The Athletic Department has done well this past year
and should do much better in the future.

President Kingman now called for reports from each
standing committee and these are found in the following
pages.

The Nominations Committee, through its chairman,
Frank Geib, reported that 933 ballots were received and
the committee certifies the election of the following officers
for the year 1950:

President, James Colasanti, '35

Vice President, A. George Setter, '32

Secretary, Robert W, Evans, ’36

‘Treasurer, Malcolm E. Callier, '22

Member of Executive Cotnmittee, Robert J. McGlone, *27
Director, C. 5, M. Founrdation, Edward J. Brook, '23

32

President Kingman thanked all who had helped make
1949 a successful year and paid especial honor to Frank C.
Bowman, Executive Manager. He now called upon the
president-elect to take over.

President James Colasanti expressed his appreciation of
the great honor bestowed upon him and promised that every
effort would be made to promote the best interests of the
Association and the Colorado School of Mines.

Those present were:

Roger M. Schade, '21; H. J. McMichael, '39; E. I, White, '36;
H. W. Heckt, '36; Ed Kingman, *34; Jim Colasanti, ’35; A. George
Setter, "32; Frank Geib, '40; Ben Parker, '24; C. W, Livingston,
'33; Will I Coghill, '03; Gorden Huxd, '41; A, W, Cullen, '36;
Rohert L. Bolmer, '44; Earl L. Durbin, '36; Albert M, Keenan, ’35;
Jack H. East, Jr., '10; John Winchell, '17; W, G, Howard, ’36;
W. A. Kyelberg, '35; A. R. Martia, ’42; Dart Wantland, ’36;
Casper Hofmann, III, ’36; Edward F. Taylor, Ex-'37; Douglas
V. Watrous, '40; Jerry F. Dieckman, 08; David M, Evans, ’36;
Otto L. Schmitt, ’35; Ted P, Stockmar, ’43; Jack Coke, '28; B. M.
Bench, '30; George O, Argali, Jr., '35; Hildreth Frost, Jr,, '39;
Wendell W, Fertig, Ex-24; Tenny C. DeSollar, 04; A, F, Hewit,
'05; Arthur W, (Pop) Buell, '08; Bud Shanley, ’'15; Bruce
B. LaFollette, 22 Alan L. Stedman, '48; Howard Storm, '29; M.
A. Jorgensen, '28; Clyde O, Penney, '36; Allan E. Craig, "14; W.
H. Bashor, Jr., ’4%; Toem Schalk, '49; John J. Flynn, '48; James
R. Torpey, '49; Norman Domenico, *48; Earl L. Rau, ’47; Dave
Gieskieng, '41; Bil} Manning, 40; Russell H, Volk, '26; C. O.
Parker, '23; Harry McNeill, '24; Frank C. Bowman, ’01; Robert
W. Evans, ’36.

REPORT OF COMIMITTEES

Membership Committee by A. George Setier, Vice Chairman.

January 1, 1949, Total number of Graduates ....cceeeeecee. 3,426
Class 1949 e 279
December 31, 1949, Total Graduates oo 3,703
Deceased ... JR O 4.
3,226
Life Members ...oeocoeeeeevere e
Annual Members . 2,094
December 31, 1949, Possible Annual Members.... 1,132
Members 1949 Life Anmual Associate
January 1, 1949 o 198 1,744 132
New ... 36 11
Reinstatement ..o iercnneeees 37 1
Junior, Class 1949 e 1566
198 1,983 144
Dropped (Non-Payt.) oo 76 8
Deceased e 3 g i
December 31, 1949 oo 195 1,899 135
. Jan. 1, Dee 31, Gain or
Total Membership 1949 1949 Loss
Life s 195 - 3
Annual 1,899 + 155
Associate 133 + 3
2,074 2,229 + 155

Report of Capability Exchange Committee by Harry J, McMichael,

Chairman,

During the year 1949, 8,919 letters were written to employers
and those seeking. employment, both in the United States and
foreign countries. This compares with 4,867 letters written in
1948. .

Interest in Mines placement sexrvice continues to expand and
many new employers have been added to our list. During the

(Continued on page 34)
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OFFICERS "MINES" ALUMNI ASSOCIATION

JAMES COLASANTI
President
Member of Executive Commitee

ROBERT W. EVANS
Secretary
Member of Executive Commitiee

ROBERT J. McGLONE
Member of Executive Commitfee
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1950

President Colasanti's Message

Fellow Miners:

It is with deep appreciation that T
accept the high honor you have be-
stowed upon me In electing me to
direct the affairs of the “Mines”
Alumni Association for the year 1950,
In accepting this responsibility 1 am
fully aware of the important part the
Association plays in the well-being of
the School of Mines and its graduates.

The fine record made by your Of-
ficers and Committees during the past
year stands as a challenge to greater
accomplishment, With the help of my
associates vou have elected, and the
men who will direct newly appointed
Committees, 1 have every confidence
that the challenge will be met.

You can rest assured that sugpes-
tions you may have to help make the
Alumni Association more effective or
more useful to “Mines” Alumni, the
Scheol or its students, will be always
Welcome and receive every considera-
tion,

The work of the Placement Service
is recognized as one of the most im-
portant activities of the Association.
Through this Service every effort will
be made to not only find proper em-
ployment for those who are in imme-
diate need of it hut also to assist those
who desite to better their conditions
and advance professionally, You are
indeed fortunate in that the Capa-
bility Exchange Committee for 1949
have offered to continue their services
for 1950. They have given a great
deal of time and thought toward the

( Continued on page 43)
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Member of Executive Committee
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Treasurer
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TREASURER’S REPORT 1949
COLORADO SCHOOL OF MINES ALUMNI ASSOCIATION
RECEIPTS

From Accounts Receivable oo cereereeceeereceeeeeeb 3,553.90
Capability Exchange ... 3,780.49
Traes oo e .. 5,707.00C
Misceilaneous 134.21
Public Relations . 537.65
Publications oo 28,929.56
$42,647.81
DISBURSEMENTS
For Accounts Payable .. $ 4,310.50
Audit s J 150.G0
Bank Charge ... et eme et e 1,74
Capability Exchange 535.39
Furniture & Fixtures .. 77.25
Membership Committee ... .o 118.84
Miscellaneous .o 294.94
PoStage oo 798.923
Printing & Multagraphmg 323.04
Public Relations . 608.86
Publications .ococeeeiees . 22,653.83
RENE oo ... 1,080.00
Repairs & Renewals . 23.65
Salaries ..ooenvienees .. 11,138.23
Social Secur:ty e teeneeeteata e enserenr et enrare e an e 105.40
Stationery and Supphes 426,19
Telephone & T elegraph 186.51
Traveling ..
$42,867.30
RECEIPTS

Balance beginning janualy 1, 1949 . $ 1,318.29
Income to January I, 1950 . . e 42,647.81
$43,966.10

DISBURSEMENTS
Expenditures, Year 1949 s $42,867.30
Balance or Hand . 1,098.80

RECAPITULATION
Cash in Bank oo e 816,39
Checks for Deposit oo 188.00
Petty Cash ... . 50.00
Postage Deposit 44.41
Ofhice Equipment ... 41,75
Furniture & Fixtures . 329.28
$ 1,469.83
Accounts Receivable ... remeeeeeneee $,991.84
$ 5,061.67
Accounts Payable ... eeereeereerereeee 4,189.02
Net Worth, January 1, 1550 .. $72.65
Respectfu]ly submltted
Marcorm E. CULLIER,
Treasurer.

Report of Publications Committee by Herbert W. Heckt, Chairman.
During 1949, Mines Magazme was pubhshed monthly and
consisted of ezght regular issues, four special issues and the Year
Beok and Directory of Mines Men, On account of the extra num-
ber of special issues, schedule of publication was rather irregular.
The total number of pages published during the year are
shown as follows:

% reguiar issues of 48 pages each ... 384
1 Mining Convention Number, March . 64
1 8pecial Commencement Issue, 75th Anmiversary,
June ... 108
1 75th Anniversary Celebranon Number October.. 80
1 Special Petrolewrn Number, December ... .. 132
1 Year Book of Mines Men, 1948 ..o 116
884

This makes a total of 884 pages which is 72 pages more than was
published in 1948, During the year 1949, 43,113 magazines were
published as against 37,273 duung 1948, The number of pages in
the Year Book was reduced in order to save a considerable
amouont in postage. 1t wiil be necessary to increase the number
of pages in this publication for 1949,

Many delays were encountered in the publication of the 1948
Year Book, which was not mailed until about the middle of this
year. Every attempt is being made to have the 1949 Year Book
ready for mailing the early part of March,

Members of the Alumni Association and others could save
a great deal of expense in the publication of this issue by mail-
ing their Directory cards eazly, This would avaid a great many
late changes which are expensive.

The 14th ANNUAL PETROLEUM NUMBER which has re-
cently been mailed was probably the finest publicatien we have
ever turned out and contained 132 pages. A mistake was made
on the front cover of this issue in the price which should have been
$1.50. Even at the price of $1.50, we will have to face a foss on
this publicatian,
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Beginning with January, the cost of printing of Mines Maga-
zine was increased 2234% which made it dificult to keep within
our estimated budget. This accounts for a drop in net income
shown in the comparative figures for the past four years.

1946 1947 1948 1949
Budget for receipts.$22,963.00 $26,740.00 $29,060.00 $35,319.00
Budget for Expend-

LT -1 N e 16,354.00  20,205.00  22,824.00  28,674.40
Budget Receipts over

Expenditures .....§ 5,609.00 § 6,535.00 § 6,234.00 § 6,644.60
Gross Income ... $19,881.63 $22,951.91 $26,464.49 $34,387.18
Actual Expenditures 12,945.1% 18,3290+  19,363.26  23,486.90
Net Income ... $ 693644 $ 4,622.87 § 7,101.23 $ 5,900.28

CAPABILITY EXCHRANGE COMMITTEE REPORT

(Continued from page 32)

year much time has been spent in building up the records of Mines
men, and there are still 2 large number of records incomplete.
Many top jobs have gone unfilled for the reason that we did not
have complete records of men qualified for recommendation,

The Capabiliey Exchange Committee has held regular meet-
ings throughout the year with an attempt to improve on cur place-
ment service. This piacement service is made possibie through
the voluntary contributions from a large number of Mines men and
employers, Many Mines men contribute annually to this service
even though they are not in search of employment. An important
function of the placement service is to advance men both finan-
cially and professionally, whe are already emploved. A Jarge
amount of research is necessary to place men who are either un-
employed or desire to make a change of employment. This placed
a heavy additional load on the placement service which is re-
flected in the increased number of letters that were sent out to
emplovers.

Place-
Calls  Referrals ments

Administrative Engineers ... 8 2 1
Assayers 2 1 —
Chemists I 4 2 —
Civil Engineers o 1 i —
College Dept, Head . e — — —
College Instructors _. —_ — —
Consulting Engineers 2 4 1
Construction ............ . 1% 6 2
Drafting & Design o . 8 4 2
Electricai Engineers ... 4 2 —
Fuel Engineers ... — — —
Geologist & Geu§ug1c1l Engmeers 26 28 3
Geophysies ... 10 23 4
Hydraulic Engmeers ................. — - —
Industrial Field . 4 1 —
Lubrication ........... — — —
Mechanical Engineer . 5 1 —
Mechanies .. 2 4 —
Metallurgy {Pyro) ... 11 14 2
Metallurgy (Hydro) .. 13 24 1
Military GOVEINIMENt ... — — —
Mining (Coal) ... .. 10 2 —
Mining (Metal & Non-Metallics) . 44 16 b4
Petroleum Production ... . 24 22 -—
Petroleum Refining . SR | 4 —
Radio & Electronles —.ooooeoieevreiees — 6 —
Research ... H 22 1
Safety Englneers s — —
Sales Engineers .o 22 36 6
Spectographer ... I — —_
Surveyors JE VUV U 20 13 +
246 268 5

COMPARATIVE PROGRESS OF THE PLACEMENT

SERVICE

Calls for Men 1948 e 512

Calls for Men 1949 e 246

Decrease ........ e 266
Percentage of -1

Placements 1948 . 54

Placements 1949 ... 36

On December 31, 1949, there were 37 calls for men remain-
ing unfilied as compare(l with 328 calls remaining unfilled, Pe-
cember 31, 1948. Our active list increased from 226 men at the
end of 1948 to 415 men at the end of 1949,

The Capability Exchange Committee has published a circular
covering the Mines placement service which has been distributed
to all Mines men. The Committee had planned on publishing
a job list for distribution twice a month. This plan was net
carried out but will probably be put inta effect this year, This
publication would be distributed by air mail to both employees
and employers who subscribe for the serviee.
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AUDITOR'S REPORT

Mr. Maleolm Collier, Treasurer
Colorado School of Mines Alumni Association

Denver, Colorado

Dear Sir;

. Acting on this assignment, your auditor has made an exam-
ination of the books of your Association for the montk of Decem-
ber, 1949. The bank balance was found correct after adjustment
for recorded outstanding checks, Returned checks were verified,

Petty Cash was counted today and found on hand.

Receipts of the Association for December were checked
against copies of receipts and all recorded receipts were found
to have been deposited ir the bank account,

Expenses for December were $5,630.87 while Receipts were
33 861.57 making a loss of $1,769.30 for the last month thus bring-
ing the net profit for the year 1949 to $17.18% as shown in Schedule
“A”, Mr, Bowman was credited with $51.55 as a management
fee. No depreciation was set up.

The following schedules are submitted:

“A” _Profit & Loss

Twelve Months Ending December 31, 1949

“B"—REalance Sheet

December 31, 1949
“C"—Analysis Alumni Endowment-Placement Fund
December, 1949
Sincerely yours,
{Signed) MontcoMeERY R. SMmiITH,
Certified Public Accountant,
SCHEDULE “A"
PROFIT & LGSS STATEMENT
INCOME: Publication & Baoks
Advertising ... -

MRS: JR

- $12,947.58

Subscriptions 9,995.34
Books Seld .. 1,902.66
Miscellaneous 558.15
Directory 4,114.63
Postage 104.30
Caples 1,199.85
Reprints .. 576.00
Cuts ... 512,15 $31,910.66
Dues ... 5,619.00
Public Re 537.65
Miscellaneous ... ... ... - 21.89
Capability Exchange—Net Income.... 3,245.10
Total Inceme ... .. $41,334.30
EXPENSES:
Publication {Schedule “A-1"} . .. $26,154.46
Safaries e .. 11,138.23
Public Relations Committee . " 608.86
Rent ... _. 1,080.00
Postage 761.55
Telephone & Telegxaph 186.51
Membership Committee 118.84
Stationery & Supplies ... 410,67
Plintmg»Multlgraph;ng 315.24
Audit ... 190.00
Repairs ... 23.65
Bank Charges ... 1.74
Saocial Security Tax 105.40
Clerical . . . 114.54
Maﬁagement Fee ,,,,,,,,, .. 51.55
Advertising ... 24.88
Christmas Expense 31.00
Total Expenses $41,317.12
Net Profit .ol $ 1713
SCHEDULE “A-1"
PUBLICATION EXPENSES :
BOOKE e $ 1,443.18
COMMISBIONS oottt e e oot eeee oo eemene 365.87
Copyright 48.00
Cuts ... 1,645.11
Index ... . . 210.80
Magazine Printing . et e 16,362.65
Magazine Postage .o . 390,52
Miscellzneous ... . 7545
Postage ... . 940.21
PRIBHNE oo . 91.35
Reprints 460.72
Stationery 311.96
Stencils . 78.42
W, K. Summers - 120.00
Telegraph . 28.19
Wrappers ... 5440
Directory . . 3,193.68
Clerical . 185.87
Multlglaphmg 127.38
B PPl ES et e et et 17.50
$26,154.46

SCHEDULE “B”
BALANCE SHEET

ABRBETS
Undeposited Cash oo 8 188,00
Bank ... 816.39
Petty Cash . 50.0¢
Accounts Receivable . 3,494.8%
Prepaid Postage and Expense 141136
Cabinets & Shelves ....... 41.75%
Furniture & Fixtures ... 329.2%
Total ASSEtS ccieeeceieeee e et e $ 5,061,57
Less:
Accounts Payable ... ... ¥ 3,672.52
Deferred Income oo 516.50 4,189.0Z
NET WORTH . e B 872,65
SCHEDULE “C»
ALUMNI ENDOWMENT
PLACEMENT FUND
Balance, December 1, 1949 . SN R % 11 1. ¢4
Recelpts
Contribtions oo e 157.2%
$ 58745
Less: December Expenses .o . 188.00¢
Bank & Cash Balance oo 39945
Less: Accounts Payable ... 1.66
Fund Balance, December 31, 1949 oo $ 397,79
Bank 5 sz720
Cash 7228

§  399.45

Public Relations Committee by Edwin E. White, Chairman,
Annual Businers Meeting, Jan. 14, 1949
Receipts—8ale of Tickets
Disbursements—Dinners served ...
Deficif, Reservations made not taken ...
Annual Banguet, May 26, 1949:
RecezptsuSa]e of Tickets e e 3454,50
Disbursements—
Dinners served ............__ %441.88
Entertainment ........ . ... 1600
Multigraphing ... .. 150
Postage ... . .. 35.09
Printing 15.20 509.67

DefiCit oo $ 3517 55.17
$ 77.17

$ 99.00
121.00

$ 22.00 $ 22.00

Foothall Banguet, December 2, 1949

Receipts—Sale of Tickets ... $302.00

Dishursements—
Drinpers served ..o $212.96
Moultigraphing
Postage . R
Photographs ..o
Printing .. 274.54

Profit o ... - $ 2746 27.46
Deficit for year ... . $ 4971

Athletic Committee by Robert J. McGlone, Chairman.
ALuMNi Loan Fuwp
January 1, 1949, Balance—
Checking Aceonnt ...
Receipts—
Contributions ...
Interest on Loans ..
Payment on Loans

$ 66143

$ 258.00
11.00
125.00 394.00

$1,055.45

Disbursements—
New Loan made . . ... 253.00
December 31, 1949, Balance—
Checking Acm:mf ,,,,,,,,,,,,,,,
January I, 1949, Balance—
Sawvings Aceount ...
Receipts—
Payment of Loan ... 306.00
Bank interest ... 45.74 345,76
December 31, 1949, Balance—
Savings Account oo
January 1, 1949,
Due on Notes e 348,60
Receipts—
Checking Acct.—
Payments ...ccococoieee 125.00
Savings Acct,—
Payments ... . ... 300,00 425.00
$ 123.00
New Note ..o, 250.00
December 31, 1945,
Due on Notes oo, 373.00
December 31, 1949—
Total Balance oeeeeeeeeen.

$ 80545
$4,414.61

4,760.37

$5,938.32



Alumni Endowment—Placement Service by Roger M, Schade, Chair-
man,
The receipts and disbursements for the Placement Service are
shown in the following detailed statement. This shows a gain
of $29.85 in the cash balance over the begmnmg of the year.

January 1, 1949, Balance oo B 369,60
Rerezprs—

Contributions ... $3,584.46

Junior Members 267.00 3,851,46

$4,221.06

Dishursements—

Multigraphing e $ 2473

Postage ... 332.83

Printing 98.00

Rent oo 300.00

Repair & Renewals 2.50

Salaries . 2,944.83

STALIORELY oo veee e 111.31

Telephone 1.39

Due Loan Fund from Cum:ubuncm __________ 6.00 3,821.61
December 31, 1949, Balance ..o $ 399.45

Alumni Endewment by Roger M. Schade, Chairman,

It is not elear in the mind of many as te¢ the function of the
Alumni Endewment Fund. This fund was created to prowde a
source of income to guarantee the continuance of essential activ-
ities of the Alumni Assoeiation, and to provide a foundation that
would assure the expansion of these activities. The fund is
built up from centributions, iife memberships, initiation fees,
interest on deposits and dividends from investments, Only the
accumulated earnings can be drawn upon in the case of necessity
to provide necessary funds to carry on the activities of the Alumni
Association. The total assets of the fund on January 1, 1950, were
$8,246.71 using recent market quotatiens for securities. Detailed
figures are shown in the following statement,

January 1, 1949, Balance ... ... R $ 74185
Receipts—
Initiation Fees _ $ 512.00
Contributions ... 172.00
Interest, Securitie 434,50

Bank Interest ..oooeeoeeieee oo

2.99 1,127.4%

$1,869.34
Disbursements—-
Subscriptions to Magazine
Members for life—24... 96.00
December 31, 1949, Balance ... $1,773.34

SECURITIES- FROM WHICH ENTEREST Is DERIVED—
11 shs General Electric, N, P., Common stock——
Div, Payable Jan., Apr., July, Oct, 50c.
18 shs The Texas Company, P. V. Capital stock—
Interest Payable Jan.,, Apr, July, Oct., 75¢c + Ex, 75c,

$1,006 U. 8. A, Treasury Bond, Defense Ser., Dated 1/1/42

214% Accumulative,
$600 U. S. Savings Bond, Ser. G, Dated 9/1/43
Interest Payable March, Sept.
20 shs Kennecott Corporation
Div. Payable Jan, Apr., July, Oct. 25c + Ex. $3.00.
10 shs Amer, Smelt, & Refin. Co.,, N. P, Common stock
Div. Payable Jan., Apr., July, Oct. 75c -+ Ex, $2.00,
20 shs Sperry Corporation, P, V., Commoen stock—
Div. Payable Jan., July, $1.00,
10 shs Phelps Dodge Corporation, P. V., Capital stock—
Div, Payable Feb, May, Aug, Nov, $1.00.

19 shs Standard Gil Company (N, 1.}, P. V., Capital stock—

Div, Payable June, Dec, $1.50
VALUE 9F INVESIMENTS

+ $2.50 + 2% stock.

Stocks at Market Quotations 1/16/50 .. $4,873.37
U. 8. Government Bonds ............ 1,600.00
Cash in Bank, January 1, 1950 ... 1,773.34

$8,246.71

MiieS BACKING—PRARKER

(Continued from page 11}

tory cnd field equipment and the
necessity for limiting instructional
groups to smaller numbers than in
most other types of education. In
its cost, mineral-engineering train-
ing is probably most comparable
to medical education. A realiza-
tion of this fact by the state's legis-
lators is necessary hefore a solu-
tion of the financial problems of
the Colorade School of Mines can
bhegin.

Not only has the official orgomt-
zaton of the state besen remiss in
its support of the school, but in-
dustrial concerns of Colorade have
largely lefl the provision of such
support &8 scholarships, Iellow-
ships, and endowments to out-of-
state corporations.

Private industry of the state
could do well to consider the ad-
visability of providing support for
Colorado’s world-fcomous  edsnica-
tiona] institution which supplies
much of the ained personnel re-
quired for the mineral indusiry.

It is impoessible in the space ot
my disposal to do more than point
to one of the major problems con-

LETTERS

Trigoed Qil Ca.)

W ashington.

ment fund.

ate caontact,

(Continued from page 5)

WISHES MINES MAGAZINE WERE PRINTED OFTENER
From Jouw (3. Cowan, 49, 706 Obie Sue, Worland, W yoming. {Roustabout Engineer,

REPORTS ON SEVERAL "MINERS" IN ALASKA
From Garta B, HarLAN, 49, District Engineers Office, APOQ 942, ¢/ 0 Postmaster, Sealtle,

NOW LOCATED IN HOUSTON, TEXAS

From SamueL C. SANDUSKY, '48%, Box 7128, /0 The Olkio Oil Co.,
Enclosed is check to cover my dues for 1950 and a sinall contribution to the Place-

Houston, Texas.

1 am starting the New Year by asking you to change my address from Midwest,
Wyoming to that given sbove, where I am currently receiving my mail,
1 enjoy Mines Magazine a great deal; wish it were printed more often.

Upon graduation from Mines I accepted a position as Geological Engineer with
Corps of Engineers, Alaska District, I have spent the greatest part of the time, since my
arrival in Alaska, in the field, from the Arctic Circle te the “‘chain.”

Mines is well represented here. The Nutter brothers (John ’49, and Dwain), J. M.
MeAsnerney, '35, and I arve employed by District. I happened on Hugh Matheson, 49,
while in Ophir the middle of November; expect to see him in Anchorage scon.

To further erase a misconception which seems prevalent in the “States,” we
live in igloos up here.

Please forward Mines Magazine and ali correspondence to the address given above.

don't

Please note the change of address and mail Mines Magazine thereto. My transfer to
the Houston Dvivision office from the Casper Division office was effective Janvazy 1, I will
be engaged in reservoir engineering and routine division engineering conneeted with pro-
ductien and exploitation,

I wish to extend my best wishes for a prosperous New Year to all “Mines”

men, and
to especially say, “Hello,” to all these ¢lose acquaintances with whom I have lost immedi-

fronting the Colorado School of
Mines. It iz my sincere wish that
in the vears to come the state of
Colorado may become aware of
this problem and assist the
school's administration in its sclu-

. ing of metals.
tion.

65| Sherman St., Denver 3, Colorade

Commercial Heat Treaters — Consuihng Metallurgical Engineers
ngh performance of tools and mechanical products through selection and treat-

METAL TREATING & RESEARCH CO,

James Colasanti
Keystone 4973
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The Colorado School of Mines
Research Foundation

established early in 1949 and di-
rected by Vernon L. Mattson, '26, has
new activities and plans scheduled
with the appointment of Merle N.
Shaw, '25, as research metallurgist.

Myr. Shaw has had wide experience
in the field of metallurgy and, until
his appointment with the foundation,
was peneral superintendent of the
Pine Creek operations of the United
States Vanadium corporation at Bish-
op, California.

Mr. Mattson returned recently
from a tour which tock him to
Chicago, Milwaukee, Boston, New
York City, Washington, D. C.; Pitts-
burgh, Columbus, and St. Louis. He
visited industrial and university re-
search laboratories engaged in ore-
dressing research for the purpose of
observing new methods, equipment,
and plans under which they operate.

V. L. Mattson

recently spoke at a meeting of Blue
Key at which time he noted changes
on Mines campus since his graduation
from the school in 1926.

The most striking change noted by
Mr. Mattson was the presence of Ber-
thoud Hall. When he graduated the
geology department was crowded in
the hasement of Guggenheim Hall,
and the geophysics department was
just bemg organized. He expressed
surprise that the Chemistry building

is still holding together after all these
vears and commented that Chauvenet
Hali is probably the most needed ad-
dition te the campus.

Being the editor of The Oredigger
occupled much of Mr. Mattson's
spare time during his senior year. It
took considerable effert, he said, to
pet regular contributions of written
materizl. He was also one of the
founders of the Mines chapter of Blue
Key, known in those days as the “Vigi-
lantes.”

Mines' spirit and traditions have
been little altered by 23 years, in Mr.
Mattson’s opinion, He believes that
the drive and inlative of present
Mines” students compare favorably

with that of the 1926 Miners.

Construction Plans

continue at Mines with provisions
for the completion of the feurth floor
of Berthoud Hall, geolegy building.

Work will begin soon en the 15
offices and a large seminar - drafting
room for additional space for gradu-
ate work., Graduate students in all
departments will have access to the
New rooms.

President Parker and Professor
Van Tuyl

are co-authors of a 1,100 - word
articie on geological developments
throughout the world during 1949
which has been submitted to the 1550
Britannica Book of the Year.

They wrote the section on geology
in the last regular edition of the en-
cyclopedia and have been asked each
succeeding year to provide the supple-
ment for this section.

Engineering Council Recognizes
Petroleum Refining Department

Mines’ petroleum refining depart-
ment has received recognition from
the Engineering Council for Profes-
sional Development as an accredited-
granted option.

ECPD has for one of its basic ob-
jectives the “criteria for colleges of
engineering which will insure to their
graduates a sound educational founda-
tion for the practice of engineering.”

An accrediting agency for engineer-
ing schools, ECPD had its inception
in 1932 when seven engineering bodies
convened and formed the council
which today is supported by four engi-
neering societies, civil, electrical, me-
chanical, and mining and metallurgi-
cal,

Fach year ECPD publishes ratings
of schools it has inspected. Mines was
first rated in 1937, A degree-granting
school to be rated must first graduate
someone, I C P D committees then
study new curricula, salaries, faculty,
finances, and inspect eguipment and
Hoorspace,

The petroleum refining department
became a separate option in 1947
when the school began granting P. R.
i., degree of petroleum refining engi-
neer.

TECHMICAL SOCIETIES and
ASSOCIATIONS MEETINGS

AMERICAN STANDARDS ASSOCIATION
BOARD GETS NEW MEMBERS :

The American Standards Association
announces election of three new members
of its Beard of Directors effective January
1, 1950, for a term of three years, Mau-
rice Stanley, Chairman of the Board of
the Fafnir Bearing Company, represents
the Anti-Friction Bearing Manufacturers
Asscciation, Inc.; B. 8. Voorhees, vice-
president of the New York Central Sys-
tem, represents the Association of Amer-
ican Railroads; and Celonel . G. Vin-
cent, vice-president, Packard Motor Car
Company, represents the Automobile
Manufacturers Association,

In addition, E. E. Potter, vice-president
of the General Electric Company, has

been named by the National Electrical
Manufacturers Association to fill out the
unexpired term of Clarence L. Collens,
who has just retired as chairman of the
Reliance Electric and Engineering Com-
pany. Miss Ardenia Chapman, Dean of
the Coliege of Home Economics, Drexel
Institute of Technology, Phlladelphld is
completing the unexpired term of Mrs.
Carol Willis Moffett, well known for her
work with the American Home Economics
Assaciation, as member-at-large,
Continuing on the Beard for another
three-year term are J. H. McElhinney,
vice-president of the Wheeling Steel Cor-
poration, representing the American Iron
and Steel Institute, and Auguste G. Pratt,
Chairman of the Board of Babeock &
Wilcox Company, representing the Amer-
ican Society of Mechanical Engineers. R.
Oakley Kennedy, formerly vice-president
of Cluett, Peabody and Company, Incor-
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porated, has been re-elected member-at-
large for the next three years.

INTERSTATE OIL COMPACT COMMIS-
SICN HOLDS EXECUTIVE
COMMITTEE MEETING

Executive Committee of the Interstate
01l Compact Commission met in Okla-
homa City January 7 with Governor Roy
J. Turner of Oklahoma presiding for the
first time at an official session of the Com-
mission since his election as 1950 chair-
man.

The fnllnwmg state representatives and
officials were also in attendance: Norman
V. Kinsey, Louisiana; Rex Belisle, Okla-
homa; Clarence 1. Smith, Illinois; Reford
Bond, Oklahoma; and Weldon Hart,
Texas )

It was decided by the Committee that
“Qil and Gas Censervation and the Public

(Continued on page 44)
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By HERE WATERMAN

Basketball

Colorado Mines basketeers found
no Santa Claus over the Christmas
vacation as they dropped four games
while winning one.

The team played poor ball in alt
except the Denver Chevrolet contest.
In that fracas the Miners worked to-
gether and for the most part resembled
a country fair ball club,

Fort Warren beat the Miners 50-
46, Bethany college humbled them
56-43, Camp Carson won one 54-47,
after losing a 49-38 decision, and the
Chevs trounced the Blasters, 77-30.

Sparking the Blasters were their
three big scorers, Clyde Kerns, Tom
Johnsen, and Doug Waterman, Fhese
men contributed a big share of the

w Tom Johnson, MINES center, ready to
drop one in.

CSM scoring during the vacation, just

as they have done through the season.

January 14 and 15 the CSM basket-
ballers suffered a double setback at
the hands of the Western State
Mountaineers, 77-72 on Friday night
and a heart-breaking 75-74 defeat the
following night,

Friday night’s game was a see-saw
affair with the score tied no less than
five times, The Mountaineers grabbed
a big lead early in the second quarter
only to see the Miners, led by Clyde
Kerns and Doug Waterman, catch

38

w MINES basketball team; Back row, left to right: Ceach Johnny Karamigios, Bob Einarsen,
Jack MNoll, Joe Oberst, Carl Bieniewski, Bill Ruehle, Paul Musgrove, Front row, left to right:
Jim Taylor, Doug Waterman, Clyde Kerns, Jim Ault, Merb Waterman, John Lockridge, Tom
Johnson, [Lou Landers and Jack Earl not pictured).

fire and tie up the ball game at half
time, 41 to 41. In the second half the
Gunnison boys finaily broke up the
ball game with two minutes left to
play being three points ahead. The
Staters stalled out the remainder of
the game, The Miners were led by
Kerns, Warerman, Lou Landers, and
Jack Earl.

The second game was all Mines
in spite of the score. The Miners led
by as much as 11 points at one time,
only to have the Mountain boys erase
the lead to one point at halftime, In
the Second half, led by the point
making of Tom Johnson and the all-
around play of Lou Landers, the Ore-
diggers built up a lead of five points
at the two-minute mark. A basket and
a free throw by Becker cut the lead
to three points. Landers made a free
throw with a minute to go. Al Tollis
and Lou Mikkleson coliaborated for

a basket and two free throws to tie

S

LR

up the ball game. Lou Landers missed
a set shot with 14 seconds to go. Doug
Waterman and Becker came down off

w Action in the MINES—C. U. heavyweight
match.

the backboard with a jump ball only
to have the referee reverse his decision
and call a foul on Waterman. The
free throw won the ball game.

Tom Johnson put on the greatest

w Lloyd Best of MINES in the process of pinning a Western States grappler.
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scoring show ever seen at Gunnison;
Long Tom wound up with 37 peints
for the evening. Doup Waterman,
Lou Landers, and Jack Noll were also
outstanding for the Orediggers,

The Miners suffered a tough blow
when John Lockridge reinjured his
knee in the first game, John will be
out for the rest of the season.

Mines Hockey Team Wins

A small but spirited group of
hockey fans watched the Orediggers
beat the CU club twice, 13-5 and

10-4, at Boulder, The team, in its
second year of existence since the war,
is sponsared by the Reed Auto Sales
of Denver.

Wrestlers Win

Coming through with their first
victory of the season, Mines grapplers
subdued Woestern State, 31-5, at
Golden on January 13th.

The Orediggers showed superior
conditioning as they won all but one
of the eight matches of the evening.

PLANT NEWS

(Continued from page 29)

New Discoveries in "Teflon"”
Tetrafluoroethylene Resin

For a number of years widespread use
of *Teflen” tetrafluoroethylene resin has
been held up by difhculties encountered
in fabricating it. The very properties
that endowed it with great potential in-
dustrial wvalue —outstanding heat and
chemical resistance—made it difficult to
work into readily usable forms,

Some time ago, Pu Pont chemists came
to realize that fabrication difficuities were
lessened as the granules were made

smaller, More recently, it was discovered '

that the material could be made as a sus-
pensoid, In this form the “Teflon” parti-
cles are so fine that they remain suspended
in the carrying liguid, with little or no
settling, for considerable periods of time.

Using the suspensoid as raw material,
chemists in the company's Fabrics and
Finishes and Polychemicals departments
discovered spray finishes that make it
possibie to give chemical tanks- a tough
“Teflan” lining; enamels fer insulating
fine electric wive; compounds for extrud-
ing heavier insulation onto wire; unsup-
ported “T'eflon” film and tanes superior
to those previcusly available; and
“Teflon”-coated glass fabrics and tapes,

Dy Pont Announces $100,000
Grant to Universities

The Du Pont Company announced re-
cently that it has authorized, for the
second year, $100,000 for grants-in-aid to
universities ta ‘stock - pile” knowledge
through the advancement of fundamental
science.

‘The grants are for the 1950-51 acade-
mi¢ year, They provide $10,000 for each
of 10 universities, all of which received
similar awards from the company for the
present school year. The company alse
provided $20,000 to the University of
Chicago for a calendar year 1950 mem-
bership in its Institute fer the Study of
Metals.

Institutions which will receive $10,000
grants each are: California Iastitute of
Technology, Cornetl University, Harvard
University, Massachusetts Institute of
Technology, The Ohio State University,
Princeton University, Yale University,
University of Illinois, Untversity of Min-
nesota, and University of Wisconsin,

Joseph B. Dietz Succeeds
Henry E. Lacky as Industrial
Sales Manager of Du Pont's
Finishes Division
Appointment of Jeseph B, Dietz as
manager of the industrial sales section of

the Finishes Division of -the Du Pont
Company, was anncounced recently, He
succeeds Henry E, Lackey, who is retiring
after a career of nearly 43 years.

Myr, Dietz has been assistast industrial
sales manager since 1945. A native of
York, Pa. and a graduate in chemical
engineering of Lehigh University, he
jeined the Du Pent Company in 1924 as a
control chemist,

Jos. G. Broz New Sales Manager for
Nordberg Four Cycle Diesel
Engine Dept.

The appointment of Jos. G. Broz as
sales manager of the Four Cycle Diesel
Engine Dept, is anncunced by Nordberg
Manufacturing Co., Milwaukee 7, Wis,

JOS. G. BROZ

Mr. Broz was vice-president in charge
of sales of Busch-Sulzer Diesel Engine
Company of St, Louis, Mo, at the time that
company was purchased by Nordberg in
December, 1946, Until his present appoint-
ment Broz was surveying South American
market potentialities and estabiishing field
sales and service organizations there for
Nordberg,

Mr. H. M. Cahill will assist Broz in
divecting the sales activities of Nordberg’s
Four Cycle Diesel Engine Dept.

Nordberg Appoints New
Distributors for Diesel Engines

Six new distributor appointments for
the new Nordberg 4FS8-1 Diesel Engine
are announced by Harry M, Cahill, Sales
Manager, Smail Engine Department,
Nordberg Manpufacturing Co., Milwaukee,
Wis,
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These appointments are: Al-Pac En-
gine & Equipment Co,, Seattle, Wash.;
Atlantic Epgine Supply, Inc., Boston,
Mass.; Bolinders Co., Inc., New York, N.
Y.; H. G. McKinney, & Co.,, Wilmington,
Calif.; Northwest Distributors, Ltd., Van
couver, B. C., Canada, and J. N, Vernam
Campany, Miami, Fla,

Platinum Metals in 1949

“The revival of European markets for
platinum metals was outstanding daring
1949 as compared to other post-war
vears,” Dr. Charies Engelhard, President
of Baker & Company, Inc,, world's lead-
ing dealer and refiner of platinum metals,
stated in reviewing the platinum metals
industry in 1949,

“The electrical industry continues to be
an important consumer of platibum
metals,” Dr. Engelhard said. “Tiny con-
tacts of platinum and palladium are used
in great numbers in telephone equipment,
thermostatic eontrels and other household
conveniences, and in a wide variety of
industrial devices,

“The use of rhodium, one of the six
platinum metals, for decorative purposes
has made much progress during the vear,
and the art of casting palladium into
rings, settings, watchease attachments and
other articles is being practiced success-
fully.

“Another noteworthy development in the
past year has been the use of platinum
and palladium catalysts in new produc-
tion processes, as in ‘platforming,” a new
refining method far producing high octane
gasoline using platinum as a catalyst.

“Canada continues to be the leading
source of the platinum metals, which are
supplied also by South Africa, Colembia
and Alaska, The production facilities in
South Afriea were expanded during 1949."

Hewitt-Robins Reports Earnings

Hewitt-Robins Inc, reported sales for
the quarter ending September 30, 1945, of
$4,677,258, with net earnings after ail
charges of $90,116, or 32 cents per share
an the 278,714 shares of capital stock out-
starding. Net earnings for third quarter
1948 were $155,469, or 56 cents per share.

For nine months ending September 306,
1949, sales were $14,648272, with net
earnings of $336,119, or $1.21 per share
on capital stock outstanding. For the same
period in 1948, sales were $13,859,782 and
net earnings $3%0,186.

Clemmer Named Mines Bureau
Regional Director in Southeast

1. Bruce Clemmer, mineral technologist
and administrator with the Bureau of
Mines for over 20 years, has been ap-
pointed Regional Director of Region VII
of the Bureau, the Southeast, with head-
quarters at Tuscaloosa, Ala, it was an-
nounced by James Boyd, Bureau Director,
The appointment becomes effective Nov,
15, Region VII includes the State of Ten-
nessee, North and South Carolina,
Georgia, Alabama, Mississippl, and
Florida,

Chief of the Tucson, Ariz,, Branch of
the former Metallurgical Division since
1945, Clemmer becomes the ninth and last
regional director to be named under a re-
organization of the Bureau of Mines
which began on Sept, 1, this year.

As regional divector, Clemmer will re-
port directly to the Director of the Bureau
in Washington, D. C. He will be in charge
of all Bureau activities in his region, in-
cluding the stations =zt Tuscaloosa, Ala,
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Norris, ‘Fenn,, and Raleigh, N. C,, and
the district and subdistriet offices at Birm-
ingham, Ala., and Jellico, Tenn. Mr.
Clemmer wiil be serving his second tour
of duty at Twuscaloosa, having been a me-
tallyrgist at this station during World
War II,

Graduated from the South Pakota State
School of Mines at Rapid City, §. Dak,, in
1927, Mr, Clemmer first joined the Bureau
at its Rolla, Mo, station in 1928, after
completing work for his Master of Science
degree at the Missouri School of Mines
at Rolla,

John W. Rutland Appointed General
Sales Manager of International
Mingrals Plant Foed Division

The appointment of John W, Rutland
as general sales manager of the plant
food division of International Minerals &
Chemical Corporation was announced re-
cently by President Louis Ware.

Mr, Rutland joined the company in
1321, He had been general sales manager
of the potash division since 1948, and
previously had served as southern potash
sales manager.

Mr. Rutland will have general super-
vision of plant food sales under Maurice
H. Lockwood, vice president in charge of
the plant food division, Mr, Rutland wifl
exercise administrative direction of the
division in Mr, Lockwood’s absence,

International Minerals Announces
Appointments of Directors

All directors of International Minerals
and Chemical Corporation were re-elected
at the annual meeting of stockholders
of the corporation held in New York re-
cently according to Louis Ware, President,

A subsequent announcement by Mr,
Ware revealed the election of James P.
Margeson, Jr.,, executive vice president
of the company, to the Board. Mr. Mar-
geson will fill the unexpired term of
Francis M. Weld who was killed in an
airpiape aceident recently.

Mr. Margeson has been associated with
International Minerals since 1940 and has
been executive vice president of the com-
pany since June 26, 1947,

International Minerals
Doclares Dividends

At a meeting recently, the beard of di-
rectors of Internatieral Minerals and
Chemical Corporatien declared regular
quarterly dividends of 50 cents per share
on the common stock of the corporation
and $1.00 per share on the 4% preferred
stock, both dividends payable Idecember
30, 1949, to stockholders of record De-
cember 9, 1949,

John 8. Shaw Retires from Hercules

John 8, Shaw, Directar of Safety of
Hercules Powder Company, retired Janu-
ary 1, the company announced recently,

Mr. Shaw, who is nationally known as
a pioneer in the field of industrial safety
joined Hercules in 1913 and received his
present title in 19431,

During World War 11, Mr, Shaw was
a member of the Safety and Security Divi-
sion of the U, 8. Ordnance Department
and at the end of the war received a
certificate of appreciation attesting to his
outstanding service. He is a member of
many safety organizations and is known
for his work in the standardization of
chemical operating procedures and the use
of safety equipment to prevent industrial
accidents,
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New Executives Appointed in
Hercules Powder Experiment
Station in Wilmington, Del.

Hercules Powder Company has created
two new tep posts at its Experiment Sta-
tion in Wilmington, Delaware,

Dy, Peter VanWyck, formerly technical
assistant in the Research Department, be-
comes assistant director of the Experiment
Station respomsible for the work done by
the Cellulose Products, Explosives, and
Virginia Cellulose research divisions,

Dr. Richard S. George, formerly man-
ager of the Naval Stores Research Divi-
sion, wiil be assistant director of the Ex-
periment Station responsible for the work
done by the Naval Stores, Paper Makers
Chemical, and Synthetics research divi-
sions, Dr, Reginald W. Ivett succeeds Dr.
George ‘as manager of the Naval Stores
Research Division.

The appointments were ansounced by
Dr. Emii Ott, Herenles director of re-
search, and Dr. Raymond F. Schultz,
director of the Experiment Station,

The company also announced the trans-
fer of two men from the home office to the
Experiment Station research staff, They
are: Edmund Winterbottom, who is ap-
pointed administrative assistant te Dr,
Schultz; and Dr. John T. Hays, appointed
special assistant in the Scouting Research
Division. D, Hays also will continue his
university contacis with prospective tech-
nical employes.

Newton R. Crum to Represent
Fiexible Steel Lacing Co.
in California

Newten R. Crum, a native of Los AI?-
geles and now a resident of Alhambra, is

NEWTON R. CRUM

the new representative for Flexible Steel
Lacing Co, of Chicage, Iil. in California.

“Newt” is well knowsn in California
having had some fifteen yvears in selling
mill and mine supplies to the industrial
trade. For the past four years he was
owner of the Western Industrial Supply
Co. in Sacramento and for the two years
before that he managed the morthern di-

visicr of The Republic Supply Co. in-

Oakland. For ten years before that he
represented the same company in their
seuthern California Qilfield Division,

CATRLOGS AND TRADE PUBLICATIONS

(Continued from page 30)

(5369) “MECHANICAL TOPICS,” Vol. 12, No.
1. by International Nickel (ompany, Ine,, 67
Wall Street, New York 5, N. Y., contains 12
papes deseribing and iflustrating use of nickel
and nivke} alloys in castings, safety valves, pump
shafts, cable shieldinp., welding rods. exhaust
pipes and fittings, Included is a list of Ineco
nickel altoys and a list of distributers.
(5370} EYE SAFETY, “How to Set Tp and
Conduct a Safety RX Trogram,” a 14 page book-
let by American Optical Company, Southbridpe,
Magsacliugeits, giving informalion on how to set
up a company eve safety program (hrough the
use of gogelea. Inchides suggestions om how to
obtain nececessury professional services to aid in
program and step-hy-sten ingtructions in the use
of a new Safety RX Order Bosk supplied by the
comp

(5371) FIE-IN,” Third Quarter 1949, by IL
. Price Company, Bartlesville, Oklahomz, an
18 page employee magazine devoted to illusirated
articles on company projects. employoe personals
and sufety items. This isstte carries an interesting
article on laying of “Toughest Inch” pipeline
from Cobb Station, West Virginia to Roclville,

Mda,

(5372) “NORDBERG PROGRESS,” Third Quar-
ter 1949, by Nordberg Mig. Company, Milwankee
7, Wisconsin, a 12 page illusirated magazine de-
voted te news ol interest to employees and ar-
ticles on application of Nordberg-made eguip-
ment. Lead article in this issue concerns the in-
stallation of Diesel engines in the power plant
at Peabody, Mass.

(5373) “THE BUSINESS OF FARMING,” Tlok-
day issue 31049, by United States Gypsum, 300
W. Adams Street, Chicago 6, Ilinois, & 16 page
magazing carrying ilustrated articles and items
desigued to be of particular interest to farm
dwellers, including interior decorating ideas,
1}-;:::1‘;193, markot predictions and  homemaking
ints.

(5374) ELECTRICITY, “AllisChalmers Electri-
cal Review,” Third Quarter 31549, by Allis-Chal-
mers Mfe, Company, Milwaukee I, Wisconsin,
u 40 page magazing largely devoted to illustrated
articles on the technical aspects of the industrial
uge of electricity and electrical eguipment. Con-
tains articles on high speed reclosing, dielectric
streugtly of air, care of AC rotating cguipinent
and systemn protection,

(5375) POWER SHOVELS, Bulletin 484¢ by
The OCsgood Company, Mauon Ohio, deseribos
and illustrates types & and 20 power shovels
showing them in variong operations and giving
construciion features and specifications.

{5376) “NICKEL TOPICS,” November. Trecerm-
her 31949, by luternaticnal Nickel Cowmpany, Inc.,
47 Wall Sh('ef MNew York 5, N. Y,, conlains 13
pages of llustrated urtic]es desm‘ihinpc various
apnlications of nickel and nickel alloys. Lead
arficle describes new ductile east iron developed
by the commpany,

(5377) OIL WELL DRILLING, “Tomorrow's
Tools—"Today * Fourth Quarter, 1949, by Lane-
Wells Company, F610 So, Soto Street, Los An-
geles 11, Californiz, 40 pages containing articles
on shaped charges in well perforating, perforating
the deepest well, PPacifie Creek No. 1 in Wyo-
ming, radioactivity well logging in Canada and
others. Gf particular interest iz the ““Packer
Handbook,” an coxtensive section oz the use,
types, parts, selecting and operation of oil well
packers.

BIRTHS

(Continued from page 23)

A 7-pound son was born to Mr. and
Mrs. Robert A. Lang, Jr. en July 31 whem
they have named Doy for his god-father-
to-be, Doy Neighbors of Golden. Victor,
their other sen, is 4 years old,

Mr, Lang, 41, is engineer for Mehring
Hanson Company of Washington, D, C.
The family home is 5732 Fourth Street,
South Arlington, Virginia.

ALUmNE COMINITTEES
(Continued from page 31)

Legislation Commitiee
John H, Winchell, '#7, Chairman
Maicolm E. Collier, 22, Vice-Chairman
Ben H. Parker, 24
Ted Stockmar, 43
Fred Jones, '00

Instruction Cemmittee
Harry L, MeNeill, 24, Chairman
Clifton W, Livingston, "33,
Vice-Chairman
J. Harlan Johnson, '23
C, Lorimer Colburn, *07
0. W, Longan, '34
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Radiant Heating, Radiant Cooling and
Snow Melting

2nd Edition, By T, Napier Adlam, Viee-
President Sarco Mfg. Corp,, and Consult-
ing Engineer on Radiant Heating, The
Industrial Press, New York, 13, N, Y,
1949. 504 pages, 337 illustrations. $6.00.

This volume represents the knowledge
and experience of an engineer with a
background of over thirty years in all
phases of radiant heating. The author
has been closely associated with many of
the recent developments in the field and
did pioneer work in the application of
warm-air methods of floor heating.

In additivn to the material on radiant
heating, to which the major portion of the
book is devoted, the author gives rather
extensive consideration to the allied fields
of radiant cooling and snow melting,
which have attracted much attention in
construction circles and in both of which
the author has had wide practical expe-
rience,

The subjiects ave presented clearly, with
the accent on the practical rather than the
theoretical aspects, Of course the theoret-
ical bases for these heating and cocling
techniques are discussed, but, in the main,
this volume was written for engineers and
contractors who have jobs to do and for
architects who have structures to design,

The author presents facts and figures
and, with the aid of many easy-to-under-
stand illustrations, describes methods and
construction details, alf of which are ren-
dered more valuable from the fact that
they are backed up by many years of ac-
tual working experience,

Radiant heating, radiant ceoling, and
snow melting, as considered in this trea-
tise, are comparatively recent additions to
the technigues of building, and, as is the
case with all new develepments in any
field, they have evoked a considerable
amount of controversy both as to their
value and applications. This authoritative
and straightforward book wiil dispel a lot
of misinformation and will prove to be of
great practical value to anyone faced with
the heating and cecling problems which
it considers.

Methods of Joining Pipe

By }. E. York, Building Service Engi-
neer. The Industrial Press, New York 13,
N. Y, 1949. 235 pages, 249 illustrations.
$3.00.

eviews

This volume is as clearly written and
to the point as its title would indicate. En-
gineers, contractors and others concerned
with the design and installation of satis-
factory piping systerns for steam, hot or
cold water, brine, refrigerants, gases, san-
itary waste, dlstllla{es chemical solutions,
slurries, acids and other fluids, will find
this book very useful. Written by a me-
chanical engineer of many years' experi-
ence, it describes the advantages and dis-
advantages of joints used for connecting
both metaflic and nen-metallic pipe lines,
Also included are data on joints designed
to take up movement due to expansion and
contéraction of pipe,

All types of standard and special joints
for pipe are considerad including joints
for steel, cast iron, copper, brass, Lluriron,
lead, chemical tile, vitreous tile, stone-
ware, Transite, wood, glass, synthetic
resin, plastic and concrete pipe.

The many illustrations accompanying
the text are clear and accurate, aiding in
a presentation of the material whick is
desipned for practical use and for easy
reference,

Quarterly of The Colorado School of Mines
—"Economics of the Mineral Industry”

Number 1A of the Seventy-fifth Anni-
versary Volume, (Vol. 45), Edited by
Harry M. Crain, Birector of Publications.
Colorado School of Mines, Golden, Colo-
rado, January, 1950, 48 pages, five figures.
$.50.

Beyond doubt one of the more important
scientific conclaves In recent years was the
series of conferences incident to the cele-
bration of the 75th Anniversary of the
founding of the Colorade School of Mines,
held Sept. 29 and 30 and Oct 1, 1939
These conferences, {which received full
coverage in the Oct. 49 issue of Mines
Magazine) were compased largely of
papers prepared and read by some of the
ablest men in the mineral industry and
covering evety phase of that industry.

Volume 45 of the C8M Quarterly is to
be devoted to the publication, in their en-
tirety, of the papers, speeches, and dis-
cussions preseinited in the conferences, and
this first issue, Number 1A, reproduces
those given at the first conference on Sept.
30th,

The theme of this first conference was
“Economics of the Mineral Industry” and
it was desigred to present a hroad, gen-
eral picture of the industry’s position and

These books may be obtained
through the Book Depariment of
The Mines Magazine.

importance, in preparation for the more
specialized conferences to feilow,

Included in this issue of the Quarterly
are the following papers: “Mineral Re-
sources Appraisal by the United States
Geological Survey” by 8. G. Lasky, ‘22,
chief of the Mineral Resourees Section of
the United States Geological bSurvey,
Washington, L. C.; *0il and Human
Welfare” by Max W, Ball, ’06, oil and
Gas Consultant, Washington, D. C.; and
“Gold, Our Most Strategic Mineral” by
Donald L. MecLaughlin, president of the
Homestake Mining Company, San fran-
cisco.

This issue of the Quarterly and the
others to be published which will com-
prise the 75th Amnniversary volume, will
be of great interest not only to Mines
Alumni (particularly those who were un-
able to be present at the conferences) but
to anyene concerned with the progress and
technologies of the mineral industry.

General Electric Review
December, 1949. Published monthly by
the General Electric Company, 1 River

Road, Schenectady 5, N. Y. 64 pages.

Year's subseription $4.00,

Lead article in this issue of the well-
known and bighly respected GE Review
is a forthright expression, by Charles E.
Wilsen, President of General Electric, of
“What Industry Expects of the Engineer.”
Other articles included are “Co-ordination
of Protective Devices for Controi-power
Circuoits”; “New Laboratory Facilities to
Improve Engineering Effort”’; “Tuning of
Ground-fault Neutralizers”; “Magnetic
Fluid Clutch”; and Part XIT in the ex-
cellent series of artieles on “Protective
Atmospheres in Industry,”

This line-up of fine articles on widely
varied subjects make the December issue
of the GE Review a particalarly fine one.
Readers will be especially interested in
the “Magnetic Fluid Clutch” azticle which
outlines developments in a new clutching
device which utilizes the force set up by
a magnetic field to accomplish clutching
or braking action,

The Minnesota Geologist
Official Builetin of the Geological Soci-
ety of Minnesota, Minneapolis, December
1949, 12 pages, free with membership in
the Societ}'.
This monthly bulletin carries announce-
(Continued on page 44)

2nd Edition

by T. NAPIER ADLAM

subject.

734 COOPER BLDG.

With New Material Covering Latest Developments

RADIANT HEATING

A comprehensive and thcrou;,hly practical treatise giving the
essential facts about radiant or paunel heating -~ the basic
principles, working data for the designer, spcuﬁc mstruc?lons
on installation. Facts and figures can be applied directly in
designing and iastalling radiant heating systems of all types,
Snow mnelting and radiant cooling are <perlal additional fea-
tures. A dependable manual for engineer, comtracter, or
arci}ltcct who needs reliable information on this ifmportant

504 Pages - 337 Illustrations - $6,00 postpaid in U. S.
Urder your copies today from

MINES MAGAZINE
DENVER, COLORADO

Just Published!

METHODS OF JOINING PIPE
by J. E. YORK

Written hy a mechanical cngineer of many years' expenence
this book rovers all types of standard and special joinrs for
cast iton, copper, brass, Duriran, lead, chemical tile, vitreous
tile. stoneware, Transite, wood, glaas synthetic resin, plastic
and concrote pipe. Included are data on joints des:gncd to
take up movement due to cxpansion and contraction of pipe.
In ne other, book will vou find so much detailed information
regarding pipe loints for standard and special applications.

236 Pages - 249 Illustrations - $3.00 postpaid in U, 8,

Order your copies today from

MINES MAGAZINE
734 COOPER BLDG.

DENVER, COLORADO
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FROM THE

ARIZONA

Two meetings in year, second Saturday in
Aprii and Qctober, H, Z, Stuart, ‘34, Bisbee,
Yice-Pres.: C. A. Davis, ‘27, Phoenix, Vice-
Proas.; W. W, Simen, "15, Superior, Vice-Pres;
B. G. Messer, '36, Secretary-Treasurer, Rt I,
Box 40, Globe, Ariz.

BAGUIO

Frank E. Delshunty, ‘25, President; Luther
W. Lennox, '05, Secretary-Treasurer, Ben-
guet Consolidated Mining Co., Baguia, P. L.
Meetings upon call of secretary,

BARTLESVILLE

Burt R. Kramer, '42, President; John W.
Tynan, ‘41, Vice President; Richard M. Brad-
ley, "36, Secretary, Cities Service Oil Co.,
Bartlesville, Luncheon meetings every Friday
noon in the Burlingame Hotel Coffec Shop.

BAY CITIES

C. K. Yiland, ‘29, President; E. C, Kinyon,
15, Vice President; D. J. Lyons, "30, Secre-
tary; Wm, L, Burnham, '4l, Treasurer, Visit-
ing Miners contact Secretary, c¢/o Tide
Water Associated OQil Co., Research Div,,
Associated, Calif.

BIRMINGHAM

Robert J. Blair, "39, Presidont; Stanley M,
Walker, Ex-'l1, Vice President; Hubert E.
Risser, '37, Secretary-Treasurer, Bradford
Mine, Dixiana, Alabama. Mseetings held
upon call of secretary. Visiting "Miners"
please contact secretary,

CENTRAL OHIO

Roland B, Fischer, '42, President; Frank M.
Stephens, Jr., '42, Secretary-Treasurer, Bat-
telle Memorial Institute, Columbus, Ohic.

CLEVELAND

Joseph R. Gilbert, '42, Secretary, 14513
Northfield Ave. East Cleveland 2, Ohio,
Meetings last Friday of each month at the
Carfer Hotel, Cleveland.

COLORADO

E. S, Hanley, '34, President; Herbert W.
Heckt, ‘36, Vice President; David Roberts,
'40, Treasurer; Willlam J, Holtman, ™43,
Secrefary, 930 Downing S$t., Denver, Colo,
Meotings upon call of Secretary.

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

A meeting of the Eastern Pennsyl-
vania Section is planned for early in
March. Anyone interested in joining
the new section who has not been con-
tacted can get full information from
Samuel M. Hochberger, 1232 So.
Ninth Street, Allentown, Pennsyl-
vania,

GREAT LAKES

Francis W. Maan, '43, President; R, D, Fer-
nald, '37, Vice President; Stanley Ohlswager,
Secretary. Meetings: Third Friday, January,
April, October. Visiting Miners contact
President, ¢/o Standard Cil Co. {ind.}
Pipeline Dept., 910 So. Michigan Ave., Chi-
cago k.

42

v Group of "Miners,” Midland, Texas.

HOUSTON

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

The regular monthly luncheon
meeting of the Houston Section of the
C.5.M. Alumni Association was held
at the Houston Club on Tuesday,
January 3. The following “Miners”
were preseat:

Irwin M, Gilasser, '43: James L. Bal-
lard, ’25; Vernon Redding, ’40; Ernest
W. Dissler, "4¢; Raymond A. Kerr, '36;
Jack B, Fergusan, ’3¢; Donald I, Gahagan,
’27; M. L. Gilbreath, '33; K. Pat Hurley,
22; Albert L. Ladser, '27; Julian K.
Pawiey, '40; Albert G. Wolf, '07; Rabert
W. Harrison, '33; Howard K, Schmuck,
'40; Lisle R, Van Burgh. ’17; Charles E.
Redmon, Jr., ’39; Phil H. Garrison, ’39;
H. E. Treichler, Jr., '40; W. B, Barbour,
37, R. J. Arnold, '49,

HANSAS

Al activities suspended,

MANILA

Jehn R. Wagner, Jr., '40, President; Ernesto
C. Bengzon, '21, Vice-President; M. M.
Aycardo, Jr., '41, Secretary-Treasurer, 3rd
Floor Soriane Bldg., Manila, P. 1, Luncheen
meetings second Saturday all even months
of the year.

MONTANA

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

NEW YORK

Russell J. Parker, '19, Rupert B. Lowe, '22,
Co-Chairmen; Fred D. Kay, '21, Secretary-
Treasurer. Room 2202, 120 Broadway, New

York 5, N. Y. Telephone: Worth 2-6720.

Monthly meetings, Mext iwo: January I[9,
1950; February 13, 1950, Cocklail party in
honor of visiting "Miners” to be held at

Statler Hotel, preceding the Smoker,
A.LM.E, Convention.

A meeting of the New York
Section, Colorade School of Mines
Alumni Association, was held at the
Mining Club on the evening of De-
cember 8th, 1949,

The crowd started gathering early
and by 6:40 P.M. dinner time, the
following sat down:

Harry J. Wolf, '03; Donaid Dyren-
forth, "12; Alan Kissock, "12; Fred D.
Kay, '21; G. F. Kaufmann, *2; Jack P.
Bonardi, '21; Rupert B, Lowe, '22; A, K.
Seeman, '22; Frank McKinless, '23; Wil-
fiam Berry, '24; M. L. McCormack, '26;
Arthur O'T'sole, '26; Harold C. Harris,
'32; Ben W. Geddes, '37; Al Tarbox, '37;
Eugene E. Dawson, '38; Dick Buell, 41;
David B. Mazer, '47.

On the previous Friday, December
Znd, 1949, some fifteen of the New
York group got together for a lunch-
eon to ‘Lec” Thomas, President of
the Board of Trustees, for the purpose
of discussing with “Lec” the scholastic
rating of Mines, and the rating of the
graduates of Mines in the mining
waorld, There had been expressed to
the secretary some little doubt as to
the standing that we are attaining,
The secretary gathered this meeting
together in a hurry when he found
that “Lec” was to be in New York,

Don Dyrenforth reported on this
meeting and concluded by offering the
following resolution:

RESOLVED, that the New York
Section of the Colorado Scheool of
Mines Alumni Association express
their confidence in the Board of Trus-
tees, the President, Dr. Ben H. Par-
ker, and the Administration of the
Colorado School of Mines, in their
having produced and their continuing
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to produce a graduate who has been
and will be a leader in the fields of
mining, metallurgy and petroleum.

The resolution offered by Don was
passed unanimously.

“Buck” Kaufmann entertained us
for about an hour with a group of
Kodachrome slides of pictures taken
on a geological trip into the ‘T'ibet
area of China. Evervbody enjoyed
“Buck’s” talk, along with the beauti-
ful pictures, especially the three
“strangers” whe got into the series,

T'he next meeting will be held on
January 19th, 1950, with the Febru-
ary meeting to be the cocktail party

at the ALM.E. Convention,

NORTH CENTRAL TEXAS

E. J. Breok, '23, President; J. W. Peters, '38,
Yice President; H. D. Thornton, ‘40, Secty.-
Treas. (Ft. Worth} 806 Neil P. Anderson
Bidg., Fort Worth, Texas, Telephone: 3-3058;
Menry Rogatz, '26, Secty-Treas, [Dallas) 407
Southland Life Bldg.,, Dallas, Texas, Tele-
phone: Riverside 4846, Four meetings during
year, second Monday of month, February,
May. Sepfember and November.

OKLAHOMA

Neil Whitmore, '29, President; George W.
Reed, '35, Vice-President; Carl R, Holmgren,
'38, Sec'y-Treas., 2612 East i3th Sk, Tulsa,
Oklahoma, Luncheon mesotings each and
every Tuesday noon in the Hotel Tulsa
Coffes Shop. Always glad to have fellow
Miners when in Tulsa,

OKLAHOMA CITY

J. 5. "Monty" Montgomery, ‘31, President;
H, M. "Hugh" Rackets, '42, Vice President;
M. O. "Shorty" Hegglund, '4l, Secretary-
Treasurer, ¢/o Stanclind Qil and Gas Ca,,
First MNational Building, Oklahema City,
Qkla. Meetings, first and third Thursdays of
each month ai the Oklahema Club, Lunch-
eon 12:00 Noon. All Mines Men are cordially
invited to drop in,

PACIFIC NORTHWEST

A, R, Kesling, '40, President, 2215 Holgate,
Seattle; Phone: PR-7392. W. |, Sedgely, '40,
Secy-Treas., 6040-36th Ave., 5. W. Seattle
&; Phone: AV-8641, Meetings upon call of
Secretary.

PENNSYLVANIA-OHIO
SECTION

William H. Spars, '39, President; George G.
Yeager, '40, Secretary, 3229 Circle Drive,
Pitisburgh 27, Pa. Meetings upon call of of-
ficers.

SOUTHERN CALIFORNIA

John Biegel, '39, President; A, J. Heiser, '43,
Vice President; C. J. Cerf, '4l, Treasurer;
Franklin S, Crane, '43, Secretary, ¢/o Oilwell
Supply Co., 934 North Alameda 5%, Los
Angeles. Telephone: MUtual 7311,
Scheduled meetings second Monday of each
Quarter at Los Angeles Athletic Club, 431
Woest Seventh Street, Los Angeles, 6:30 P.M,
Next mesting dates, April 10, Julyl0, Ccto-
ber 9, 1950, and Jan, 8, |195E. Phone Secre-
tary for reservation.

A meeting of Southern California
Section was held January 9, 1950 at
6:30 P.M., at the Los Angeles Ath-
letic Club.

The meeting was called to order
by President Brown. Committee re-
ports were read and approved. The
Nomination Committee presented the
following names as candidates for of-
ficers for the current year:

President _____ John Biegel, 39
Vice President .. Art Heiser, 43
Secretary . F. 8, Crane, 43

Treasurer .. - Charlie Cerf, 41

No additional names were placed
in nomination. A unanimous ballot
was cast in favor of the above candi-
dates.

The business meeting was ad-
journed and the speaker of the evening
was introduced. Mr, Robert Simpson
of the Pacific Telephone and Tele-
graph Company presented an un-
usually interesting preogram and
demonstration on microwave transimis-
sion and its applications to the com-
munications industry.

The meeting was attended by the
following members:

H. A. Everest, '08; Sidney French, '08;
H. C. Jennings, Guest; H, C. Armington,
'67; H. ]J. Wallace, ’04; Jordan Nathason,
'36; john Biegel, '39; L. D, Woask, '24;
Joha Christopher, 25; Jack Ballagh, '10;
R, F. White, '18; R. F. Rehtmeyer, '42;
C. J. Cerf, ’41; F. 8, Crane, 43; Frank A.
Brown, '21; John R. Slover; Stan Jackson,
'36; Bill Beggs, "37; Henry E, King, '03;
C. A. Spicer, Ex-'05; Ward Blackburn,
08 ; Frank A. Foley, '49; H, M. Deutsch,
’29; Robert Bernstein, 42; Ralph G. God-
frey, '38; 1. E. Warnecke; Gower Waters
Ex-09; W. R. Kilgore Ex-08; 1. P
Pinger; Sidney 8, Small, '17; Russel H.
Harris; Norman Whitmore, '26; E. ].
Mayhew, '41; and E. F. Bladholm, ’29.

ST, LOuls

James E. O'Keefe, '37, President; Floyd M.
Belleau, ‘23, Secretary-Treasurer, 955 Tuxedo
Bivd., Webster Groves, Mo,

UTAH

H. J. Yander Veer, 30, President; Wallace
W. Agey, '39, Secretary-Treasurer, 852 So.
19th East St., Salt Lake City 5, Utah.

WASHINGTON, D. C,

S, Power Warren, '13, President; Marcus G.
Geiger, ‘37, Yice-President; Dale Kerstetter,
'39, Secretary, Address, Bonifant Road, RFD
No, 1, Silver Springs, Md. Phone: SH 7100,
Exten. 209,

Scheduled evening mestings called for the
third Thursday of every other month at the
Continental Hotel, Washington, D. C. Spe-
cial meetings arranged when warranted, Next
scheduled meetings: December 15, 1949;
February, [950.

The regular bi-monthly meeting of
the Washington, D. C. Section,
Mines Alumni Association, was held
15 December 1949, with 15 members
present.

We were glad to welcome into our
section another “Mines” man, H. A,
Stewart, '12, who is the new Director
of the Oil and Gas Division, U, §,
Department of the Interior.

A short film showing the Navy
“Sofar” method of locating ditched
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aircraft at sea was shown by the
secretary.

As the local section has no treasury,
the vice president, M. G. Geiger,
made a motion that a 25-cent charge
be added to each meal so that a smail
working fund could be built up. The
motion was seconded and passed.

The next meeting will be held on
16 February, 1950, at which time
Warren Adams will be program chair-
man,

Those present for the 15 December
meeting were;

S. G, Lasky, '22; II. D. Hoskins, '37;
E. J. Ristedt, ’09; T. C. Snedeker, '3§;
L. Otis, '14; W, Adams, '25; H. P.
Coloney, ’24; F. B. Hyder, ’03; P. Web-
ster, Ex-'94; J. A, Poulin, ’21; H. A.
Stewart, '12; James Boyd, '34; F, John-
son, '22; M. Geiger, '36; H. }. Joy, Jr,
'25; D. D. Kerstetter, '39,

ALUMNI PRESIDENT'S
MESSAGE

(Continued from page 33)

improvement of methods employed
and the compiling of such records that
have proven to be of great wvalue.
Much of the success of this impertant
work can be credited to the efforts of
members of this Committee. They
will be given every encouragement.
There are eleven standing Commit-
tees. It is only by the combined ef-
fort of these Committees that the As-
sociation can expect to produce the
greatest benefits for all “Mines' men,
These Committees will be encouraged
to plan for greater accomplishment.

Local Sections are recognized as an
important part of the Alumni organi-
zation. Every effort will be made to
bring about closer cooperation where-
by greater mutual benefit will result.
Your inquiries or suggestions will be
welcome,

Janres CorasanTtt

e news

(Continued from page 24)

The chain reaction im the nuclear fuel
will generate heat, which will be carried
by liquid metal to a heat exchanger,
where water will be converted to steam.
The steam, in tarn, wiil operate turbine-
generators produeing electricity, It is
planped that the West Milton installa-
tion will be used to investigate “breeding”
of nuclear fuel. A “breeder” reactor will
not only generate heat, but may also be
able te produce as much or evea more
nuclear fuel than it uses in the chain
reaction,

WANTED

LARGE BALL OR PEBBLE MILL.
G00D CONDITION,

Neational Titanium Company
Vernon, California
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IN MEMORIAM

Harald H, Miller

of the class of '21, passed away sud-
denly on November 19, 1946, news
of which only recently reached the
Alumni office.

A native of Youngstown, Qhio,
Mr. Miller entered Mines the fall of
{916, after graduation from high
schoo}. He was away from school for
one year to serve with the U. 8.
Marines in World War I and re-
turned, completing his work far de-
gree of Engineer of Mines in 1921,

He entered the employ of the
Youngstown Sheet and Tube Com-
pany upon his graduation and since
then his experience had been mainly
in the metallurgy of iron and steel, he
also having been associated with Otis
Steel Company at Cleveland, Ohio,
and the Lackawanna Plant of Bethle-
hem Steel Company at Buffalo, N. Y,

Immediate survivors are his wife
and four children, whose home ad-
dress is Collins, N. Y.

Hugo Grautig

Ex-'16, assistant city engineer, Al-
hambra, California, died of a heart
attack on December 5, 1949.

Mines Men who attended the serv-
ices were his brother-in-law, R, M.
Fullaway, '16; Sidney 8. Small, '17;
and Earl Jueck, formerly of Colorado
School of Mines.

Brig, Gen. Dale D, Hinman

died at the U. S, Naval Hospital in

Long Beach, Califernia, December 26,

1949. He had attended a party on
Christmas day where he was the life
of the gathering but became ill that
evening when he was taken to the
hospital.

General Hinman graduated from
Mines in 1915 and began his career
in the U. 5. Army when he volun-
teered his services in World War 1.
At the close of the war he continued
in the army,

When in England during World
War II he was at high altitude in an
aeroplane when the oxygen supply cut
off. He had heavy heart attacks and
was uncenscious for days, Later he
was in hospitals and retired in 1944
with a serious heart condition. He
then moved to Whittier, California,
where he had since resided as a semi-
invalid.

He is survived by his widow, Mrs,
Elizabeth Hinman, and a son, ¥rank,
hoth of Whittier; a daughter, Mrs,
James I, Lancaster, of Philadelphia,
Pa. and a stepson and stepdaughter,
James Kirkpatrick and Betsy Kirk-
patrick, of Whittier.

Services were held in Whittier with
burial at Arlington National Ceme-
tery, Arlington, Va,

George K. Kimball

passed away at his home in Idaho
Springs, Calorado, January 3, 1950,
where he had resided practically all
the time since his graduation from
Mines in 1892,

He began his mining experience
while still a student, spending his sum-
mer vacations at mines in Celorado.
Upon his graduation he went to
Pioche, Nevada, and later to Pine
Grove, Nevada, where he was em-
ployed in a cyanide mill,

Various mining activities occupied
his time until 1900 when he and a
partner opened up the Old Town
mine in Russell Gulch, Colorado. He
afterwards became general manager
and part owner of the property which
proved successful for a time but later,
due to conditions beyond his control,
operations did not prove profitable. It
was the sole ambition of Mr. Kimball
to have the property produce another
fortune for it’s owners.

He was always active in local af-
faivs and served as mayor of Idaho
Springs from 1909 to 1913. His or-
ganization affiliations were the local
fodge of A, F. & A. M.; he became
a Knipht Templar and later a mem-

ber of ¥l Jebel Shrine.

Mr. Kimball was married in 1895
to Elizabeth Louise Blakie who died
in 1932. He is survived by a daughtex,
Mrs. Margaret K, Mershon of West-
minster, Colorado; a son, George
Keith IIT of Palo Alte, Calif.; and
a brother, Joseph 8. Kimball {Mines
'92) of Central City, Cole. Four
grandchildren and two great- grand-
children also survive.

BOOH REVIEWS

(Continued from page 41)

ments of lectures and informative meet-
ings and field trips sponsored by the Soci-
ety, reports on the regular Seciety pro-
ceedings, and personal notes on the mem-
bers.

In addition to these features, each issue
generally contains an article of a tech-
nical or sciemtific nature dealing with
some subject in the field of geology.

This issue contains Part Two of a
Three-Part article entitled “The Search
for Uranium,” written by W, S, Savage of
the Ontarie Department of Mines,

Part Two, “Prospecting for Radioactive
Minerals,” is a concise, easy-to-under-
stand description of the methods used in
finding uranivm, Technical terms and in-
volved explanations are reduced to the
hare minimum and the author sets forth
in simple one, twe, three fashion the meth-
ods of wvisual identification of uranium
ores and of determination by radioactivity
methods.

This latter category of discovery
method contains a very good exposition
on the use and care of the Geiger counter,
which is a model of simplicity and clarity,

All in all, this bulletin reflects the inter-
est and enthusiasm of the members of the
Society, one of the more active geological
societies in the country,
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Operators of Concentrating Mills
Treating Metallic Ores

Part 1 of “Milling Plants in Canada,”
Canadian Bureau of Mines, Mineral Re-
sources Division, Ottawa, July 1949,

This publicatien provides a complete
list of the mills in Canada which are con-
centrating tnetallic ores. The list is di-
vided into sections according to the metals
heing concenirated. These sections are as
follows: gold; copper-gold-silver; copper-
zinc-gold-siiver; nickel-copper; silver and
silver-cobalt; silver-lead-zinc; mercury;
molybdenum; tantalum; tungsten,

Given with the name of each company
is its address, mill focation, name of man-
ager, daily capacity, date of first opera-
tion and type of process used,

Summary of Secondary Recovery Production
Statistics and Estimated Water-Flood
Reserves, Kansas, 1948

Compiled by Albert E, Sweeney, Jr.,
Direetor Secondary Recovery DPivision,
Interstate Qil Compact Commission, Inter-
state Oil Compact Commission, Oklahoma
City 5, Oklahoma, 1949,

This report, a joint project between
agencies of the State of Kansas and the
Interstate Ol Compact Commission con-
tains a history of production from Eastern

Kansas counties as well as statistics on -

production frem all Kansas counties. In
addition, tables saummarizing the secon-
dary recovery data on wvarious Kansas

counties are included. The production his-
tories are presented graphically and nine
maps of the producing areas of Eastern
Kansas are included, Copies of this re-
port may be obtained by writing the Inter-
state Qil Compact Commission, P, Q. Box
3127, State Capitel, Oklahoma City 35,
Okla.

TECHNICAL SOCIETIES

{Continued from page 37)

Interest” would be an appropriate theme
for discussion at the meeting to be held
in Biloxi, Miss., May 4, 5, and 6.

Members of standing committees for
195G were appointed at this meeting, Ex-
cept for a few changes, the committee
members will remain the same as far
1949, The Executive Committee decided
that, since several agencies and associa-
tions are surnmarizing preduction statis-
tics, it would be an imposition epon the
members of the Economics Advisory Com-
mittee and would not justify the time and
expense consumed to ask them to dupli-
cate this information. For this reason, it
was voted to discontinue the work of the
Econemics Advisory Committee for this
year.

The Executive Committee also discassed
financial matters of the Commission and
fixed the 1950 budget. Policies regarding
any action to be taken up with the Con-
gress now in session were discussed.
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Pickett & Eckel all-metal Slide
Rules

Dieterich-Post tracing papers
in pads or rolls

Rand-McNally Maps, U. S
Govi. quad maps for Colo.
& Wyo,

David White fransits & levels,
Lietz leveling rods

Lufkin measuring tapes
Dazor #loating lamps
Universal drafting machines
Anco and Engineering Miq.
Drafting tables

Drafting instruments and ac-
cessory supplies

Complets line office and drafi-
ing room furniture

. . and scores of other items
used in drafting and engi-
neering,

STATIONERS

You get the Names you prefer
in equipment and supplies

: istier’s
i at

Kistler's engineers' and draftsmen's department is
geared to serve you, by mail or by phone [MAin
5161). . . with the new as well as the time-tested,
in the equipment and supply frade names
you know, and like to use!

P

Check the list at left for your needs . . . then write to

Clyde Belisle
Engineers' & Draftsmen's Supply Dept.

KISTLER'S
1636 Champa / Denver, Colo.

PRINTERS s SUPPLIERS

BINDERS s

No other type of classifier does or can
duplicate the uniform quality of over-

flow of these machines.

ADDITIONAL ADVANTAGES . . . Raking capacity for any
circulating load. Closed circuit without elevators. Will op-
erate at 4” in 127 slope without backslip. Will predace
either: (a) extremely line or very coarse overflows, as re-
quired; (b} will operale at exiremely high densities. Heav-
ily constructed for lorig life and low mainfenance cosi.

Main Office, DENVER, COLORADO, U. 5. A.
i Canadian Locomotive Co., Ltd,, Kingsteon, Ont.
| Head, Wrightson & Co,, {$.A.) Ltd., Johannesburg Head, Wrightson & Co., Stockton on ‘Tees, Eng.
: The Clyde Engineering Co,, Ltd,, Granville, N.5.W.

We also manufacture:

Lowden Dryers, Skinner
Multiple Hearth Roast-
ers, Separators and
Densifiers for Heavy
Media, Sand Washers

Vancouver Iron Works, Lid,, Vanceuver, B.C,
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ADVERTHSERS LISTINGS

Aera Servlee GOrP. oo s e
Philadelphia, I‘enna .
236 E, Ceourtland Sireet

Ainswerth & Soas, Iss., Wil & ...
Deover, Cole., 2151 Lawrence St.

Azax Flexibie Ceupling Company #.... ......
Westfleld, N. Y., 136 English St
Denver, Colo.,, 1550 Blake St.

Albany Hefol .. -
Denver, Cole., 17th & Staut Sts

Algga AlamHnREm Ao e
Pittsburgh, Pexma., Gnif Bnilding

Alils-Ghakmers Mfg. 0o, Jeiiiicen coeees
Cantinental (1} Bldg.
Benver, Colorado
Milwaukee, Wisconsin

American Pauilz System ... ..
Los Angeles, Calif., 1847 8. TFlower Bt

Ameriean Zine, Lead & Smeft. Co. . ...
Celumbys, Ghio, 1863 Windsor

Apache Exploration Co., Ene.
Houstor, Texas, Mellie Espers
8 Apgli Shappe
Golden, Colo., 1118 W. Ach

Atmes Drainage & Mobd Prod. e *......
Denver, Colo., 2G33 Blake Bt.
Hardesty Div.

Atlantic Refizing Gompany ...
Philadelphia, Peana.,
3144 Passyunk Avenue

Bethiehem Supply Company ..o ...
Ban I'rencisco, Calif,

Black Hills Bentonite _..ooooeiriires el
Mooreroft, Wyo.

Brasley Mining Cempany ...oooocceveecen e
San  Francisco, Calif.,

The Galifornia ComPARY ..ocoomeceecn e
New Orleans, Ea., 1818 Canal Bldg.

Gapability Exchanpo *...
Dgnver, Cale,, 734 Coo;

Carg Iroa Works Company, €. S.
Penver, Cole.,, 2501 West 16th Ave

Cary Meotar Comgany ....oocooeieees we
Golden, Colorado

Central Bask and Trust Company .. .....
Denver, Colo., 15th & Arzpahoe

Century Geephysical Corp. .oovceen s
Tulsa, Okishoma
New York, New York, 149 Broadway
Houston, Texss, Neils-Espersen Bldg,
Christensen Dizmond Pdefs. €0, .eve weeee
Salt Lake City, Utah,
1475 Bo. 2nd West
Glimax Malykdesum Ge. ..Inside back cover
New York, N. Y., 500 Fifth Ave.
Goforaée Buiiders Supply Co. ........
Denver, Colo,, W, Evans sud S. Muﬂposu
Casper, Wyo., East Yellowstone Highway

Colerade Gentral Power €o. ...

Colorado Fuei & Fron Dorg. .. 8
Amarillo, Texas, 711 (}hver Eakie Bldg.
Butle, Mnut 595 Metals Bank Bldg,
Cizieago 4, Ill
813 Ruilwuy L‘ichange Blde.

Dullas, Texas
Denver 1, Colo., Continental 0il Bldg.
El Paso, Texus, 805 Bassety Tower Bidg.
Fort, Werth 2, Texas, 1502 Yort \Vorth
National Bani Bldg.
Tincsln %, Nebraska, 330 North 8th 8t
Los Angeles I, Culif., 733 East 60th St.
Oklahoma City 2, Okla.,
906 Celeard Bidg.
Phoenix, Arizena, 112-116 West Jackson
Salt Eake City 1, Utah,
§04 Walker Bank Bldg.
Bab Yranciseo 3, Calif.,
1245 Howard St
Spokane B, Wash,
910 01d Nalione: Bank Bldg,
Wichita 2, Kansas,
430 So. Commerce St

Calorade fron Works Company ... 45
Denver, Colo, 1624 Seventeenth St
Kingston, Gmurln {an,,

Canadian Loco, Wis. Co.
Vaneouver, B, C., Can.,
Vaneourer Tron Wi, Idd.
Johgrmesburg, So. Afries,
Head, Wrightson & Co.
Stecltod on Tees, Eng.,
Head, Wrightson & Co.
Grﬂrmlle, N 8 W,
The Clyde Eng, Co., Lid.

Gelorado Natiomal Bank ... ...
Drenver, Cole., 17th & Champa St.

Golorade Transeript
Golden, Coloredo

Coors  Parcelaln Cempany *....ccceee oo,
Gelden, Colorado

Grajg-Frederitk Ghevrolet ... ... ...
Golden, Colo,, 13th & Ford St

Beister Goneentrator €o. S..oeo. ..o,
Fort Wayne, Ind., 911 @lasgow Arve,
New York, N. Y., 104 Pearl 8t
Nesquehoning, FPa., 231 E. Caiawlissa §t,
Nibbing, Minnesots, I 0, Bex 777

#Advertised dn Year Book of ““Mines™ Men,
1548,
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Birminglham, Alabama,
930 2né Ave. North

Dennis ¢! Goldent ....oeoeimees e
Golden, Colorado, B808-13th St
Penver Egtipment Company «..........
Denver 17, Colo., 1400 17th Btreet
New York Clty 1 Y.,
4114 BEmpire State Bldg
Chicage 1, 1123 Bell Bidg.,
807 N. Michigan
Toronto, Onterie, 45 Richmond St., W.
Vancouver, 8. C.,
805 Credit Foneler Bldg,
Mexico, D. F., Edificia l’edrc de Gante,
Gante 7.
Lenden E. C, 2, England,
Salisbury Kouse
Jobannesburg, 8, Africa, 8 Villzge Road
Richmond, Auvstralia, 539 Vieleria Street

Denver Fire Clay Company 4.......... 4
Denver, Ceolo.
Salt Lake City, Utah, P, 0, Box 838
£1 Paso, Texuns, 239 Miils Bldg,

Benver Machino Shop oo e
Benver, Colo,, 1409 Blake 8t.

Gienver & Rio Grande Western B.R. Co. ......
Denver, Cole,, 1531 Stout St.

Donver Sewer Plpe & Glay Co, .o ..
Denver, Colo.,, W. 45th Ave, & i‘ux

Cenver Steel & lron Works €o. ... ...
Devver, Colo.,, W. Colfax Ave. & Larimer

du Pant de Nemsurs & Company, E. 1. ...
Denver, Colo., 444 Seventeenth St
Wilmingten, [hlaware
8an Franeisvo, Calif., 111 Suiter St.

Dorr  Gompany, Tho se.....ooe. oL
New York 22, N. ¥,, 570 ZLavington Ave.
Atlanta, Wm. Oliver Building
Torolto, 80 Richmmond St., W.
Chieaga, 221 N. LaSalle Sireat
Denver, Cooper Bailding
Los Angeles, 8131 W. Tth St,

Duke's Place
{oklen, Colorado, Ht, 1, B

Duvail-Davidsen Lumber 8o, ... ...
tolden, Colo., 1313 ¥ord St.

Eaten Metat Preducts Company %... 3
Denver, Colo., 4800 York Bt.

Edisan, ine., Themas A. .
West Orange, New Jers

Efmso Cerporatlofn, THE &.creeeee coee
Chicage, 7}l., 333 No. Michigan Ave.
El Iago, Texas, Mills Bldg,
New Yerk, N. Y., 330 W. 42nd 51,
Sacramento, Calif., 1217 7th St
Salt Lake City, Utah

Empire Foundey Co. ......
Denver, Colo.,, 130 Larimer

Exploration Service C€g. .ot wanee
Bartlesville, Oida., Box 1289

First Natiamal Bank ... o
Gelden, Colo.

Flexible 3toel Lacing Go. 4. ..._.
Chicage, Iil., 4628 Lexington St.

Florence Mohy, & Sugply Co. ..o ...
Denver, Colo., Equitable Eidg.

Fluor Gorgoration, LHl, ..ooovevroieee s
Los Angeles, Calif., 4938 W, Bth Streel
Foss Drog Company .. _

Golden, Colo.
Foss, Ine., Mo Lo v
Denver, Cole., 1901 Arepahos
Frohss Gompany *. ... .. .. ...
Balt Lake City, Utah, 114 W. Bdwy.
Froniier Bsfinimg Gompany ... ...
Detver, Colorado, Bostun Bldg,
Llieyenne, Wyoming
Frast Geophysieal Cerp. ... ...
Tulsa, Okla., Box &8
Gargner-Denver Company *
CGuincy, Minois
Denver, Colorade
Butte, Mont., 215 T, Park St.
Ll Paso, Fexas, 301 San Franvisco St.
Salt Lake Cily, Utal,

130 West 2nd South
Los Angeles, Calif., 84F E, 51st St
San Franciseo, Calif., 811 Fojsom St.
Beattle, Wash,, 514 First Sonth

Gates Rehber Gompany * Insidefrontcover
Birmingham, Ala.,

8G1-2 Liberty National Life Bldg,
Chieago, Til., 549 Weast Wuashington
Tallas, ’l‘sxas 2213 Griffin
Denver Coio,, 999 Sonth Broadway
Hubnken N. .l' Terminal Building
Los Ange[as C'i.lll'

2240 Fast Wushingtun Bivd.
Pertlang, Ore., 233 N, W. Pifth Avenne
8an Francisco, Calif., 1090 Bryant Si.

Gengrai Elfeetrle Gompany ... ...
Schenectady, New York
General Gesphysieal €o. ..

Heuston, Texas

Geolagraph Go., Ine, ... .
Gldahoma City, (}kla I, 0. Box 1291

Geophoto Servites .ociiciiceeercees e
Denver, Colorado,
365 Erpest & Cranmer Bldg,

Glaraltar Equipment & Min, Co, *.... ...
Alten, I11., T, 0. Box 304

GIGA, ING. s e
Arlinglon, Virginia

Golden Motors . i e
Golden, olorado,
1018 Washington Ave.

Gelder Savings & Lean Assoe, .
Galden, Colarade, 808-13th .

Gelden  Thealrs .o e
Golden, Celorade

B. 6. Grigshy #oeeeooooeieeiiiieens L
Desloge, Missouri

Grisham Printing Compasy *...,
Denver, Colo., 925 Kighteent

Mrs. A, 4, Gude .o 23
Golden, Colo., P.9), Box 374

Hassea, lnc
Denver, Colnradu. 1745 Wazee St

Heiland Research Gorporation ... ...
Ixenver, Colo,, T3G East Sth Ave.

Hondrie & Bolthof Go. Hr.eo.eeecne oeeee
Denver, Colorado, 1659-1Tth 8t

Herceles Powder Gompany #........ ...
Denver, Celo., 650-17th Bt.
Wiimington, Delawere, 787 King Strest

. Heron Engizeoring Go. ... 23

Denver, Colo., 2000 So. Acona

Hilger & Watts Ltd. .__Inside frant cover
Watts Division, 48, Addington Bq.,

Londsn, §.E.§, BEngiand

Hoiland House, The ..
Golden, Colorade

Humphreys Iavestmenf Co. oo oot
Denver, Colo., 1st Nat’i Banok Bldg.

Hasky $HF & Bekning Co. ooveeenreees e
Calgary, Alberta, $31 Righth Ave. West

Indepenéent Expleration Co. .
ilouston, Texas, Esperson Bldg.

indepenéent Panowmatic Tool Ce, ... ...
Denver, Colorade, 1040 Speer Blvd,

fmgerseli-Band ke
Birmingham, Ala., 1704 Third Ave.
Butte, Mont., 845 3, Moatana $i.
Chicago, IIL, 400 W, Madisenr Bt.
Denver, Colo., 1637 Blake 8t,
17l Peso, Texes, 1015 Texas 8.
Hansas City, Mo.,, 1G06 Grapd Ave,
T.os Avpeles, Celf., 1480 B, 4th St
Manila, P. I, Earnshaws Docks &
Honolula Iron Works
New York, N. Y., 11 Broadway
Pittsburgh, Pa.,
706 Chamber of Commsree Bldg.
Balt Lake €City, Utah,
4 8. W. Temple St,
San ¥ranelsco, Calif., 350 Brannan St.
Bezttle, Wagh,, 526 First Ave. So.
Tulsa, Okls., 318 E, Gth St
Intermountain Exploration &
Enginoering Ge, ..
Casper, Wyoming, 214 Csttman Bldg
Ives, Richard ...
Denver, Colo., 661V, Tolfax Ave.

Jefirey Mancfasfuring Company *.... ...
Columbus, Ohm, 940-89 No, Fourth 8t
Denver, Culu - & C. Building

Jey Manufasturieg Co. .
Henry W. Oliver Bldg.,

ICellegp’s Hardware, Iue.
Golden, Celo,, 1217 Washington Ave,

Kendrick-Boilamy Company ..
Denver 2, Celo., 1641 California_ 8t

Kistler Stationery Company *......... 45
Denver, Colo,

Lesshen & Soms Rope Co., A,
St. Leuis, Mo., 5409 I(elmerh'

Link-Belt COMIPRDY Kerevooerceiieemas wies
Chieago, IIl,, 300 W. Pershing Rd.
Atlania, Ga., 1116 Murphy Ave., 8.W.
Indlanapelis, Ind., 220 §, Belment Ave.
San Franeisco, €alif., 400 Paui Ave.
Philudelphia, Pa.,

2645 W, Iuntington Tark Ave.
Tenver, Colo., 521 Boston Eldg.
Torente, Can,, Knstern Ave. & Leslie Bt.

Eafkin RBlo €0u oot e
Saginaw, Michigan
Mace Sompany, The *

Denver, Colo., 2763 Blele St,

Manning, Fred M., Ine. .ol
Denver, Colo., Lantmenta} {41l Bldg.

Martin Docker Corporatien ... ...
Long Beach, Calif.

MeElroy Bapeh Company ...
Ft. Werth, Texas, 506 Neil P.
Anderson Bldg,

McFarlane-Eggers Mehy, Go, ... ...
Denver, Celo., 2763 Blake St.

MeKeehen Clothing Ce. ovieee. oo,
Golden, Colo., 1222 Wushington Ave.

Merrick Seale Mfn. Co. %o .. ... ...
Passaic, New Jersey

Metal Trealing & Research €o. ... 36
Benver 3, Colo., 651 Sherman St

Matropalitan Barber SBOp ..occoceereen eres
Gulden, Colorads

Midwest Stoel & Iros Works Go, ..., ...
Denver, Colo., 25 Larimer 8t.
Mige & Smelter Supply Company .. ...
Denver, Colorado
El Pago, Texas
New York, N. Y., 1775 Rroadway
Hazlt Lake City, Ttah
Moptreal, Canada,
Canadlan Vickers, Ltd,
Hantiago, Chile, W. R. Judson
Lima, Pern, W. R, Judson
Manila, 2. L., Edward J. Nell Co.
Mines Magazing
Denver, Colo., 784 Cooper Ruilding
Morse Bros, Machinery Company ... 7
Denver, Caolo,, 2900 Brozdway,
P. 0. Box 1708
Masebach Elesf. & Supply ..o il
Pittsburglh, Penna,
1115 Arlingion Ave.
Mountain States 7. & T, Cou wrcvere i
Denver, Colo., 931 14th St
Nalionai Fuse & Powder Company x 3
Denver, Calo.

Nat’l Malleable & Stecl €asting Ce, ...
Cleveland, Obia, 10800 Quincy Ave.
National Titanfum Go. ...
Noclear Develepment Lab.
Kansus City, Mo., Bex 7601
Oiver Usited Filtors _..
N Y., E. 4

o

a1

43

B5go0d  GOMPANY .o oo
Maurion, Ohie

Paramount Cleaners
Golden, Colo., 809

Parker & Company, Charles 0. ... 3
Denver, Colo., 2114 Curtis Street

Price Codipany, H. €
Rartlesville, Okla,
Los Angeles, €alit,
San Francigen, Calif.

Professional Cards .. 56

Public Service Gompany of Colo. ..
Denver, Colo., Gas & Electric Blg.

Pure O4F Company ...
Chleago, Ils.,, 85 LK. Wacker Drive

Roebding’s Sons Company, Johnr A. * ...
Trenton, New Jersey
Denver 16, Colo., 4801 Jackson St.

Selsmic Expiorations, Fet. ...

Seismogragh Service Cerporatlon
Tulsa, Oklahoma

Silver State Printers ... ..
Qolden, Colorado, 3513 Jacksonm St,

Sinctair, Harry (Hard Boek) *....... ...
Denver, Celo., 2224 Welton St.

Spang & LOMPANY oreoeeeececeeieae e
Butler, Pehnsylvania

Stearns-Reger Mfa. Company ... ...
Denver, Colo., IT2¢ Califernia St

Steghens-Adamson Miy. Co. .. o
Aurora, 1lilnels
Loz Angeles, Calif.
Bellgvilie, Ontario, Cenada

Stonehouse Siges, Ins.
Denver, Colo., 842 Lamner 8,

Strawn’s Boak Store ..
Golden, Colo., 1265

Thomas-Hickersen Moter Co.

Denver, Celo., 1000 E. 18th Ave.

Tiornay Jewelry 0. .ooeececomrcriinies eeeee
Goklen, Celo.,
1206 Washingion Ave.

Tapside Ol Gompany ... . e e
Trenver, Colorado, Bymes Bldg

Unien Supply Ca, . ..
Denver, Colo., 1920

Usited Geephysical Cempany, Fne. . ...
Tulsa 3, Ofla., 822 Thomgpsen EBldg,
Yasadena 1, Calif., 595 1. Colorade St

Urquhart Servies .o e,
Benver, Colorado, 306 Mervantile Eldg.

Yulean fron Works Ce. ooens
Denver, Colo., 1423 Stout St.

Wastera Machlnery Co. * ... ..
Ban Franciseo 7, Calif.,, 760 Folsom St

Westorn O Tool & Mfy. Coo ooy oeeees
Lasper, Wyo,, Box 260

Wilfley & Sons, A. R, *........
Denver, Celo., Denbam Eldg.
New Yorit Cily, 1775 Broadway

Williams Gauge Co. %
Pittsbnrgh 12, Pa.,
1620 Pennsylvania Ave,

Yarnall-Wasing Company *.....cccoceees vomeme
Philadelphia, Penna.
Denver, Colo., 1550 Blake 8¢,

Yuba Manufactaring Cempany =*...... 1
San Franciseo, Calif., 351 California St.
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Wherever iron or steel meets abra-
sive minerals, how to specify the best

wear-resisting materials?

Textbook information is scanty, and large-
scale wear tests are tedious, expenswe and too
often inconclusive.

Reprints of an informative and authoritative
paper (published by the American Institute
of Mining and Metallurgical Engineers), giv-
ing the statistical results of extensive wear
tests on a wide range of grinding ball mat-
erials, are now available.

Copies of this paper are available to interested
engineers and metallurgists. Although the
data apply spec1ﬁcally to wear tests on grind-
ing balls, there is a wealth of comparatwe
information listed in the form of “abrasion
factors” for forged and cast steels, chill cast
irons, white irons, etc., which can be applied
to many other abrasive conditions encoun-
tered in the mineral industry.

Climax Molybdenum Company
500 I':fth Avexme New York City

@FI5



A Companion
to the Fumous WILFLEY
Acid Pump

Buy WILFLEY for
Cost-Saving Performance

for Sands, Slimes,
Slurries

- ritbber to metal, or metal to rub-

ber—is one of many outstanding improvements that make the WILFLEY
Scand Pump a big factor in cost-saving production. Stepped-up production,
greater efficiency and worthwhile power savings ALL result irom
WILFLEY'S proven dependability and exclusive construction features.
In addition o rubber, wear parts are available in electric furnace iron and
other materials individually engineered for every application. An eco-

nomical size for every purpose. Write or wire for complete details.




