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Correspondence Courses Offered in 
the School of Mineral Industries 
(Continued from page 2, column 3) . 

made and natural features, together 
with explanation of these features. 
Textbook: Whitebeck, R H., and 
Finch, V. C., Economic Geography, 
Fourth Edition, 1941, McGraw-Hill 
Book Company, Inc., $3.50. 25 assign­
ments. 

major natm~al regions, distribution of 
resources, industrial development, 
and major problems of the continent 
in light of the geographic background. 
Prerequisites: Geog. 24 and Geog. 26. 
Textbook: Hubbard, G. D., The Geog­
raphy of Europe, D. Appleton-Cen­
tury Co., New York, 1937, $5.00. 25 as­
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Pennsylvania Ceramics Association 

signments. 

Bal~oting held recently for mem­
bership of the Board of Directors oi 
the Pennsylvania Ceramics Associa­
tion resulted in the election of R E . . 
Birch, L. T. Brownmiller, J. R Coxey, 
E. C. Henry, H. M. Kraner, T. H. Lina­
weaver, E. P. McNamara, A. F. Os-

F $2 . mond, R R Robinson, and K A Rug:-1 
ee 1; 3 college credits. for the term November 1, 1946 ·to O;-

Fee $21; 3 college credits. MINE to_ber_31, 1948. According to the con-
Geog. 24C. Elements of Geography: A . RAL ENGINEERING stitut10n of the association, one-half 
general survey of the characteristics Durmg recent months the Schoo! of the membership of the Board is 
o~ the major types of land surfaces, h'.1~ had several distinguished foreign ele~ted annually for a two-year 
climates, soils, and resources that com- visitors. Dr. Georges A. Homes, Pro- period. 
prise the natural environment of man. fesseur a la Faculte Polytechnique de The Board of Directors of the As­
Textbook: Finch, V. E., and Tre- Mons, Mons, Belgium joined with us sociation met at the Mellon Institute 
wartha, G. 'J?.,. Elements of Geography, on June 11; Professor D. G. ~oeglas, in Pittsburgh, on Tuesday afternoon'. 
Second Ed1t10n, McGraw-~ill Book ~-andbouwhooge~chool, Afdeelmg Re- November 12, and re-elected as offi­
Company, Inc., $4.00. 25 assignments. 0 10nale_ Geolog1e en Bodenkonde, cers for the association's fiscal year 

Fee $21; 3 college credits. Wagenmgen, Netherlands, July ::n; November 1, 1946 to October 31 1947 
Geog. 26C. Economic Geography: The rrof~ssor Marcel ~oubault, Directe~r the following: Presi~ent, R F. 'Gery'. 
geography of the world's commodities U~i 1 Ec?;e superieure de Geolog1e, Glen~Gery Shale ~rick_ Corporation, 
and their regional aspects. Land uses, A vers1.e_ de Nancy, Nancy, ~ranee, Harrisburg, Pennsylvania; Vice-presi­
extractive and manufacturing indus- u~ust 1~,. Professor M. G. Driessen, dent, R W. Rowl'.'lnd, President, New 
tries are studied as to their natural Chief, M~nmg Research Department, Castle Refractories Company, New 
and cultural relationships. Textbook: Sta!e Mm_es, Heerlen! Netherla~ds, Castle, Pennsylvania; Secretary­
Jones, C. F., and Darkenwald, G. G., Aubust 10, and _Dr. V1cto_r Ke_rsmchl Treasu_rer, J. R_ Coxey, Supervisor, 
Economic Geography, The MacMillan F'.'lcul!y of 1yrin~s, Umvers1ty or C~ram1cs Extension, The Pennsylva­
Company, 1941, $4.25. 25 assignments. LJublJana, LJublJana, Yugoslavia, ma State Colleg~; Managing Director, 

Fee -$21; 3 college credits. September 21. E._ C. Henry, Chief, Division of Cera-
mics, The Pennsylvania State College 

Geog. 30C. Geography of North Amer- Plans were made f 1 · 
ic~: A survey of America north of the CERAMICS ing in State Colle i~:;t ~n~i~a meet~ 
Rio Grande; a description and inter- Dr. Waldemar A. Weyl, professor of discussing matt! f P r g. After 
pretation of the industries, the farms, Glass technolo~y, attended a Sympo- Board concluded ~~s ~eeh~ icy,. ~he 
forests , towns, and highways that smm on Lumm~scent Materials at dinner at the Universit Cl gb wit a 
have developed as a result of the hu- Cornell University from October 23 Y u · 
man occupation and use of each of the to 26 where he gave a paper "On the Research Fellowship 
r~~ions with its characteristic con- Fl~oresce~ce of Cadmium Sulfide." The Structural Clay Products Man-
d1ti~ms of climate, topography, soil, T~i~ _meet~ng was sponsored by the u~acturers Association of Pennsylva­
dramage, and natural resources. Text- Division o_f Electron_ and Ion Optics of m_a ~'.'ls established.a fellowship in the 
book: Smith, J. Russell, and Phillips, the ~merican_ Physical Society. D1v1sion of Ceramics for research on 
M. Ogden, North America, Harcourt, This paper is _based on some recent prob_lems of importance in the pro­
Brace and Co., Inc., 1940, $4.75. Set of research done m collaboration with duct10n of structural clay wares. Th:2 
12 maps, No. DD5, A. J. Nystrom Co., John K. Inman and Anne M. Mraz. Association requested that work be 
Chicago, Ill. , $0.30. 25 assignments. At a meeting of the Penn State done first in studying the value o£ 

]:ee $21; 3 college credits. Stu_dent ~ranch of the A_merican Cer- adding vari?us chemicals, as reported 
Geog. 32C. Geography of Pennsylva- ~~le Society, m the Mmeral Indus- fre~uently _m the technical literature, 
nia: A survey of the geography of the Lries Art Gallery, Monday evening, for improvmg the control of the man­
State. The climate topography soils November 18, RF. Geller, Chief Por- ufacturing procedures. The fellow­
mineral resources, ;nd other ele~ent~ celain and Pottery Section, National ship this year will sponsor the re­
of Pennsylvania's natural environment Bureau of ~tandar~s, Washington, D. search programs of two graduate stu­
will be considered, followed by a brief C., gave/n mterestmg addr~ss on the dents: C. J. Reagan, a ceramic grad­
summary of the historical geography. subJect Refractory Porcelams." Mr. uate _of The Pennsylvania State Col­
The ~tate will be discussed by geo- Geller explam~d a num~er of impor- lege m 1943, was appointed a research 
graphic regions, the various outstand- tant tech~ologic aspects m the devel- fellow effective October 1, 1946. It is 
ing industrie~ being taken up in con- 0 pme~t of ne~ ceramic bodies for en- expected that G. J. Morris, a Penn 
nection with the regions in which gmeermg apphcabo~s at high temper- State graduate of 1939, will start his 
they are most important. Textbook: atures. An enthusiastic audience of I work at the beginning of the spring 
Murphy, Raymond E. , and Murphy, 50 students and staff members at- semester. Both of these men are vet-
Marion, Pennsylvania: A Regional tended. erans of the armed forces. 
Geography, The Pennsylvania Book 
Service, $4.00. Set of 20 letter size 
outline maps of Pennsyl'vania, Rand 
McNally Co., New York, N. Y., $0.25. 
25 assignments. 

Fee $21; 3 college credits. 
Geog. 442C. Geogra).)hy of Europe: 
The geographic factors in the econo­
mic, social, and political progress of 
the nations. Emphasis is placed on the 
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New High Magnification Laboratory 
of the Minera] Industries School 

By THOMAS F. BATES* 

A new high magnification labora- ses through which the electron beam 
tory has been set up in the Division must pass. Although higher magnifi .. 
of Mineralogy of the School of Miner- cations are possible, most of the elec­
al Industries, intended to meet the tron micrographs made in the labora­
needs of all workers in the School tory are taken at magnifications of 
whose r esearch requires the investi- between five and fifteen thousand 
gation of minute particles and struc- diameters. In fact because of the high 
tures. F or this purpose the laboratory resolving p6wer of the microscope, a 
contains an RC.A. electron micro- micrograph taken at a magnification 
scrope and diffraction unit, a Bausch 
and Lomb metallographic camera, and 
in addition will have a large Bausch 
and Lomb photomicrographic camera 
as soon as the instrument can be com­
pleted and shipped from the factory. 

These instruments make possible 
magnifications up to approximately 
100,000 diameters. Inasmuch as the> 
lower limit of magnification of the 
electron microscope overlaps the higb 
magnification range of the light 
microscopes, any enlargement up to 
this figure is possible in the labora­
tory. Indeed, under critically con­
trolled conditions the electron micro­
scope is capable of stUl higher mag­
nifications. In terms of particle size. 
any microscopic object with a diame­
ter larger than 30 angstrom units j 
(0.000,000, 3cm.) can be studied and 
photographed. Since some of the I 
macromolecules are larger than this, 
it can truly be said that the electron , 
microscope has made visible a world 
of molecular dimensions. N everthe­
less this powerful tool has by no 
means replaced the light microscope 
and both types are essential in a lab­
oratory designed for high magnifica­
tion work . 

The electron microscope is pictured 
in Figure 1. Made by the Radio Cor­
poration of America it is type EMB 
and possesses an electron diffraction 
unit which is incorporated in the col­
umn of the microscope. As is the case 
with all RC.A. microscopes, the lens­
es are of the magnetic rather than 
the electrostatic type and the "illumi­
nation," focus, and magnification are 
controlled by varying the strength 
of the electromagnetic field in the len-....._ 

* Assistant Professor of Mineralogy, an<l 
<lirector of the High Magnification Labm·­
atory. FIGURE 1 

Number 4 

of 15,000 diameters may be enlarged 
six or seven times photographically 
in order to attain a useful total mag­
nification of 90,000 or 105,000 diame­
ters. This is because a photographic 
film, due to the fine grain size in the 
emulsion, will record small details in 
the image that are invisible to the 
naked eye. Therefore enlargement 
from such a fil.m will actually reveal 
more detail than is visible on the 
fluorescent screen of the microscope 
or in a contact print from the nega­
tive. 

In recent years not only the scien­
tist but the engineer and the layman 
have become increasingly aware of 
the importance of the fine structure 
of matter. It is realized more fully 
than ever before that the behavior of 
materials is dependent upon the phys­
ical and chemical nature and the ar­
rangement of the minute particles of 
which larger, visible objects are com­
posed. 

In the mineral industries there are 
many applications for an instrument 
which will reveal the morphology 
and arrangement of tiny particles. 
The clay minerals which play such an 
important role in the field of ceramics 
are particularly suitable for study 
under the electron microscope because 
of their complexity and small grain 
size. The diff.icult problems pertain­
ing to the particle size and the miner­
alogical nature of mine dust can best 
be solved by a combination of elec­
tron microscope and diffraction meth­
ods. In the short time of its existence 
the miscroscope has revealed diagnos­
tic structures on metal surfaces and 
crystals never seen before. Smok0 
particles are easily mounted and ob­
served at very high magnifications. 
In the last seven or eight years during 
which effective work with the elec­
tron microscope has been carried on, 
many valuable data have already been 
added to our knowledge. Indeed, when 
it is noted that the field of electron 
microscopy is less than fifteen years 
old it is evident t,hat the science is 
growing by leaps and bounds. 

However, as is the case in any scien­
tific method, there are definite limi­
tations in th'e use of the electron mic­
roscope. From the standpoint of the 
scientist in the field of mineral indus• 
tries two of these are most important. 
In the first place the sample can be 
observed only wh en it is in a vacuum, 

(Con tinued on page 2, column 2) 
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Mineral Industries Extension Services 
H. B. NORTHRUP, Director 

Pennsylvania's School of Mineral Industries 
and Experiment Station 

Dedicated to education and research in 
the exploration, development, and conserva­
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and efficient utilization. 
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TRENDS and OBJ ECTIVES 
By DEAN EDWARD STEIDLE 

MINERAL FUELS AND 
SOUTH AMERICA 

Lack of quality, reasonably acces­
sible mineral fuels is a stumbling 
block in the industrialization 0£ 
South America. Several countries 
have deposits of coal but little of the 
coal can be classified as chemical 
coal. There is no commercial natural 
gas. A few recent observations on 
oil in South America are worthy of 
note at this time. 

Talara, Peru, is the oldest field and 
is still a large producer. Peru has 
great faith in a new field at Ganso 
Azul in the upper Amazon near the 
Brazilian border. Questions of na­
tionalization are holding up develop­
ment. Peru would like to pipeline the 
oil over the Andes to the Pacific 
Coast. Our Navy is interested. Bra­
zil has hopes that upper Amazon oil 
will move down the Amazon, with a 
possible refinery at Manaos. 

Venezuela is the second largest pro­
ducer among the nations and depends 
largely on oil for revenue. Many 
Venezuelan oil men feel isolated from 
South America and have close affili­
ation with the American Petroleum 
Institute. Certain Colombian fields 
give promise but some of the con­
cessions are hampered by new nation­
alization problems. Ecuador hoped to 
strike oil at An con on the coast north 
of Guayaquil, but thus far the field 
has given little promise. Local geo-

logists figurfd on the same structure 
as at Talara. Priority drilling wa., 
carried on in this field during the war. 

Bolivia has considerable oil com­
pared to its needs but most of it finds 
its way to Argentina. No plans were 
made to pump the oil to La Paz and 
other cities high in the Andes. Tal­
ara oil moves to these cities by rail­
road. Argentina is pushing a pipe­
line into the field; Brazil, a railroad. 
Argentina produces oil in several 
fields but falls short of her needs. Ex­
tensive drilling is encouraged by the 
government. An American company 
is drilling on concessions in Paraguay 
but has not met with any success as 
of this date. Chile has brought in sev­
eral producing wells on the Straits of 
Magellan but production data have 
not been made public. 

Brazil is exploring in various re­
gions, including the upper Amazon 
near the Bolivia-Peru bbrder. Sev­
eral producing wells have been 
brought in at Bahia, one recently 
producing 1500 barrels per day. 

The South American Petroleum 
Institute has been organized wifo 
headquarters in Montevideo, Uruguay. 
Sections are reported in Brazil, Uru­
guay, Argentina, Peru, Bolivia, and 
Ecuador. The new Institute pro­
poses to devote its interests to tech­
nical matters. The First Congress of 
the South American Petroleum In­
stitute will be held at Lima, Peru, the 
first week in March 1947. 
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ium. This is accomplished by evapor­
ating the gold from a tungsten fila­
ment "basket" in a vacuum so that 
the metal strikes the rough replica 
surface at a low angle giving rise to 
a shadowing effect which shows up 
particularly well in the electron mic­
rograph. A "metal shadowing" unit 
has just been constructed in the higl1 
magnification laboratory and will 
make the replica work much more ef­
fective. Similarly, at first it would 
appear impossible to make sections of 
materials one micron or less in thick­
ness. However, by placing a razor 
blade on the edge of an aluminum 
wheel four inches in diameter a high 
speed microtome has been made. Ro­

New High Magnification Laboratory tation of the ":'heel at 57,000 RPM 
of the Mineral Industries School produces a cuttmg speed of 1100 feet 

. per second, which is sufficient to pro-
(Contmued from page 1, column 3) duce sections of the desired thickness 

thus making it relatively inaccessible. of such things as tissues, rubber, lu­
Secondly, 60KV electrons, such as are cite, nylon, and recently even certain 
produced in most microscopes at pres- metals such as copper. 
ent, are capable of penetrating only Nevertheless, despite such ingen­
one micron of matter having a den- ious techniques, light microscopes are 
sity of one (approximately that of capable of accomplishing many things 
organic matter). If is evident, there- which the electron microscope can­
for, that the preparation of speci- not. In addition many problems do 
mens which will meet such conditions not require the unusually high mag­
requires a great deal of time and nifications of this instrument. For 
study. - these and other reasons light micro-

The problem of investigating the scopes are essential in a high magnifi­
surface of a metal, for example, has cation laboratory. 
occupied the attention of electron The research metallographic equip­
microscopists ever since the instru- ment is mounted on a horizontal 
ment became available. It has been bench and consists of a permanently 
in large part solved by the develop- alignE;d camera, microscope assembly, 
ment of the "replica technique." and tungsten arc lamp. The micro­
whereby a thin film of plastic is scope is capable of useful magnifica­
poured over the metal surface, strip- tions of 800 diameters, and together 
ped off, and placed in the microscope with the camera, effective total en­
for study. The irregularities in thick- largement of 2000 diameters can be 
ness of the film reflect the irregulari- obtained. Since this type of micro­
ties of the original surface and there- scope utilizes light that is reflected 
fore reveal the structures upon it from the surface of the specimen it 
The structures may be intensified on is one of the most effective tools for 
the replica by "shadowing" it with a the study of metals. Studies of the 
dense clement such as gold or chrom- I morphology of individual grains and 
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their structural arrangement are of 
importance in the solution of metal­
lurgical problems which involve the 
identification of metals, the effect of 
impurities on structure and therefore 
on the physical properties and behav­
ior of the substance, the cause of por­
osity, and many others. Structures 
containing extremely minute detail 
are first photographed at high magni­
fication on this instrument and then 
studied, in the form of replicas, at 
various magnifications in the electron 
microscope. 

The research photomicographic ap­
paratus is similar to the metallogra­
phic equipment except that transmit­
ted. rather than reflected light is used. 
Useful magnifications up to 2000 dia­
meters are possible and the instru -
ment is used to study materials which 
are capable of transmitting light. This 
includes a large proportion of the 
common minerals, ceramic com­
pounds, and glass and makes the in­
strument of value in all phases of 
work in the mineral industries. Since 
the sample is easily accessible and its 
effect on the light beam may be 
studied with various accessories, a 
great deal more information on its op­
tical nature may be obtained from 
the light microscope than from the 
electron microscope. The latter sup­
plements rather than supplants the 
instruments which use light rather 
than electrons. 

In the short time since its installa-• 
tion the laboratory has already made 
some important contributions in the 
field of mineral industries. Studies 
of clay minerals in the electron mic­
roscope have been particularly im­
portant. It has been found for ex­
ample that the micaceous mineral 
known as illite which is found in many 
sediments occurs in large, well crys­
tallized plates in the slate from north­
eastern Pennsylvania; while in a typ­
ical shale the individual shreds are 
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ILLITE FROM SLATE 

difficult to resolve even under magni­
fication up to 100,000 diameters. It is 
believed that the growth of the larger 
flakes is a direct result of metamor­
phism, and if so, a more detailed study 
will probably shed considerable lighL 
on the nature of metamorphic pro­
cesses. Effective studies of the na­
ture of clay minerals in oil bearing 
sands have been made in the labora­
tory, and certain transition products 
in metals have been investigated by 
using collodion replica techniques. 

Future plans for the laboratory in­
clude a complete microscopic investi­
gation of all the clay minerals at 
every available magnification. Ster­
eoscopic electron microscope methods 
coupled with metal shadowing tech­
niques will be used to study in detail 
the shapes of particles which, up un­
til a few years ago, were never seen 
before. The new metal shadowing 
unit will also be used to bring out the 
minute details on the surfaces of crys­
tals in order to give information 
which may be of value in learning 
more of the nature of crystal growth. 
Similar techniques will be used to 
make the investigation of metal sur­
faces at high magnifications more ef­
fective. Metallurgical problems such 
as the cause of fracture in steels, the 
nature of temper brittleness in alloy 
steels, and the mechanism of the yield 
point and strain-aging will be at­
tacked by these methods. 

Bates Heads High Magnification 
Laboratory 

Dr. Thomas F. Bates is Assistant 
Professor of Mineralogy and is in 
charge of the high magnification lab­
oratory in the School of Mineral In­
dustries. 

Dr. Bates was graduated from Den­
ison University in 1939 with a Bache­
lor of Arts degree in Geology. From 
Columbia University he received the 
Master of Aris degree in Geology in 
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1940 and the degree of Doctor of Phil­
osophy in 1944. He was the Nathaniel 
Lord Britton Scholar in Geology at 
Columbia in 1940-41 and a University 
Fellow in 1941-42. He came to The 
Pennsylvania State College in 1942 to 
instruct and do research in Mineral­
ogy. He is a member of the Mineral­
ogical Society of America, the Crys­
tallographic Society, and the Electron 
Microscope Society of America. 

Specializing in the application of 
X-ray diffraction, electron diffraction, 
and electron microscopy to mineral­
ogical problems, he has been particu­
larly interested in using these and 
other techniques in detailed investiga­
tions of the clay minerals. Since com­
ing to the School of Mineral Industries 
he has built up a large collection of 

THOMAS F. BATES 

x-ray diffraction photographs of the 
crystalline materials which are likely 
to be encountered in the research be­
ing carried on within the School. 

Mining Extension Supervisors 
Collaborate on Institute Paper 

D. C. Jones, Supervisor of Mining 
Extension, and J. W. Hunt, Assistant 
Supervisor of Mining Extension, col­
laborated recently on the presentation 
of a paper before the Coal Mining In­
stitute of America in its 60th Annual 
Meeting in Pittsburgh on December 
5 and 6, 1946. The paper "The De­
velopment of Future Miners Through 
High School Training Programs" was 
prepared by Mr. Jones, but since he 
was unable tp be present at the meet­
ing was read by Mr. Hunt. The paper 
traced the recent development of vo­
cational mining programs in high 
schools in this country, and also 
treated the types of programs being 

(Cu11li11ued 011 page ,J, column:)) 



2 

MINERAL INDUSTRIES 
Published monthly by the School of Mineral 
lndustries from October to May inclusive. 
'l'HE PENNSYLVANIA STATE COLLEGE 

Mineral Industries Extension Services 
H . B. NORTHRUP, Director 

Pennsylvania's School of Mineral Industries 
and Experiment Station 

Dedicated to education and research in 
the exploration, development, and conserva­
tion of Pennsylvania's natural mineral re­
sources, and their preparation, processing, 
and efficient utilization. 

Fields of Work 
Geotechnology 

Earth Sciences: Geology, Mineralogy, 
Geography, Geophysics, Meteorology, and 
related subjects. Mineral Engineering: Min­
eral Economics, Mining, Mineral Prepara· 
tion, and Petroleum and Natural Gas. 
Mineral Technology: Fuel Technology, Met­
allurgy, and Ceramics. 

Divisions of Service 
Resident Instruction 

Extension Instruction 
Correspondence Instruction 
Mineral Industries Research 

Entered as second-class matter at State 
College, Pa., November 1, 1938, under the 
Act of August 24, 1912. 

JANUARY 1947 

TRENDS and OBJECTIVES 
By DEAN EDWARD STEIDLE 

MINERAL FUELS AND 
SOUTH AMERICA 

Lack of quality, reasonably acces­
sible mineral fuels is a stumbling 
block in the industrialization of 
South America. Several countries 
have deposits of coal but little of the 
coal can be classified as chemical 
coal. There is no commercial natural 
gas. A few recent observations on 
oil in South America are worthy of 
note at this time. 

Talara, Peru, is the oldest field and 
is still a large producer. Peru has 
great faith in a new field at Ganso 
Azul in the upper Amazon near the 
Brazilian border. Questions of na­
tionalization are holding up develop­
ment. Peru would like to pipeline the 
oil over the Andes to the Pacific 
Coast. Our Navy is interested. Bra­
zil has hopes that upper Amazon oil 
will move down the Amazon, with a 
possible refinery at Manaos. 

Venezuela is the second largest pro­
ducer among the nations and depends 
largely on oil for revenue. Many 
Venezuelan oil men feel isolated from 
South America and have close affili­
ation with the American Petroleum 
Institute. Certain Colombian fields 
give promise but some of the con­
cessions are hampered by new nation­
alization problems. Ecuador hoped to 
strike oil at Ancon on the coast north 
of Guayaquil, but thus far the field 
has given little promise. Local geo-

logists figurtd on the same structure 
as at Talara. Priority drilling wa., 
carried on in this field during the war. 

Bolivia has considerable oil com­
pared to its needs but most of it finds 
its way to Argentina. No plans were 
made to pump the oil to La Paz and 
other cities high in the Andes. Tal­
ara oil moves to these cities by rail­
road. Argentina is pushing a pipe­
line into the field; Brazil, a railroad. 
Argentina produces oil in several 
fields but falls short of her needs. Ex­
tensive drilling is encouraged by the 
government. An American company 
is drilling on concessions in Paraguay 
but has not met with any success as 
of this date. Chile has brought in sev­
eral producing wells on the Straits of 
Magellan but production data have 
not been made public. 

Brazil is exploring in various re­
gions, including the upper Amazon 
near the Bolivia-Peru bbrder. Sev-· 
eral producing wells have been 
brought in at Bahia, one recently 
producing 1500 barrels per day. 

The South American Petroleum 
Institute has been organized with 
headquarters in Montevideo, Uruguay. 
Sections are reported in Brazil, Uru­
guay, Argentina, Peru, Bolivia, and 
Ecuador. The new Institute pro­
poses to devote its interests to tech­
nical matters. The First Congress of 
the South American Petroleum In­
stitute will be held at Lima, Peru, the 
first week in March 1947. 
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ium. This is accomplished by evapor­
ating the gold from a tungsten fila­
ment "basket" in a vacuum so that 
the metal strikes the rough replica 
surface at a low angle giving rise to 
a shadowing effect which shows up 
particularly well in the electron mic­
rograph. A "metal shadowing" unit 
has just been constructed in the higl1 
magnification laboratory and will 
make the replica work much more ef­
fective. Similarly, at first it would 
appear impossible to make sections of 
materials one micron or less in thick­
ness. However, by placing a razor 
blade on the edge of an aluminum 
wheel four inches in diameter a high 
speed microtome has been made. Ro­

New High Magnification Laboratory tation of the wheel at 57,000 RPM 
of the Mineral Industries School produces a cutting speed of 1100 feet 

. per second, which is sufficient to pro-
(Contmued from page 1, column 3) duce sections of the desired thickness 

thus making it relatively inaccessible. of such things as tissues, rubber, lu­
Secondly, 60KV electrons, such as are cite, nylon, and recently even certai11 
produced in most microscopes at pres- metals such as copper. 
ent, are capable of penetrating only Nevertheless, despite such ingen­
one micron of matter having a den- ious techniques, light microscopes are 
sity of one (approximately that of capable of accomplishing many things 
organic matter). If is evident, there- which the electron microscope can­
for, that the preparation of speci- not. In addition many problems do 
mens which will meet such conditions not require the unusually high mag­
requires a great deal of time and nifications of this instrument. For 
study. , these and other reasons light micro-

The problem of investigating the scopes are essential in a high magnifi­
surface of a metal, for example, has cation laboratory. 
occupied the attention of electron The research metallographic equip­
microscopists ever since the instru- ment is mounted on a horizontal 
ment became available. It has been bench and consists of a permanently 
in large part solved by the develop- align~d camera, microscope assembly, 
ment of the "replica technique:• and tungsten arc lamp. The micro­
whereby a thin film of plastic is scope is capable of useful magnifica­
poured over the metal surface, strip- tions of 800 diameters, and together 
ped off, and placed in the microscope with the camera, effective total en­
for study. The irregularities in thick- largement of 2000 diameters can be 
ness of the film reflect the irregulari- obtained. Since this type of micro­
ties of the original surface and there- scope utilizes light that is reflected 
fore reveal the structures upon it from the surface of the specimen it 
The structures may be intensified on is one of the most effective tools for 
the replica by "shadowing" it with a the study of metals. Studies of the 
dense clement such as gold or chrom- 1 morphology of individual grain s :rnd 
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their structural arrangement are of 
importance in the solution of metal­
lurgical problems which involve the 
identification of metals, the effect of 
impurities on structure and therefore 
on the physical properties and behav­
ior of the substance, the cause of por-­
osity, and many others. Structures 
containing extremely minute detail 
are first photographed at high magni­
fication on this instrument and then 
studied, in the form of replicas, at 
various magnifications in the electron 
microscope. 

The research photomicographic ap ­
paratus is similar to the metallogra­
phic equipment except that transmit­
ted rather than reflected light is used. 
Useful magnifications up to 2000 dia­
meters are possible and the instru • 
ment is used to study materials which 
are capable of transmitting light. This 
includes a large proportion of the 
common minerals, ceramic com­
pounds, and glass and makes the in­
strument of value in all phases of 
work in the mineral industries. Since 
the sample is easily accessible and its 
effect on the light beam may be 
studied with various accessories, a 
great deal more information on its op­
tical nature may be obtained from 
the light microscope than from the 
electron microscope. The latter sup­
plements rather than supplants the 
instruments which use light rather 
than electrons. 

In the short time since its installa-• 
tion the laboratory has already made 
some important contributions in the 
field of mineral industries. Studies 
of clay minerals in the electron mic­
roscope have been particularly im­
portant. It has been found for ex­
ample that the micaceous mineral 
known as illite which is found in many 
sediments occurs in large, well crys­
tallized plates in the slate from north­
eastern Pennsylvania; while in a typ­
ical shale the individual shreds are 
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ILLITE FROM SLATE 

difficult to resolve even under magni­
fication up to 100,000 diameters. It is 
believed that the growth of the larger 
flakes is a direct result of metamor­
phism, and if so, a more detailed study 
will probably shed considerable lighL 
on the nature of metamorphic pro­
cesses. Effective studies of the na -
ture of clay minerals in oil bearing 
sands have been made in the labora­
tory, and certain transition products 
in metals have been investigated by 
using collodion replica techniques. 

Future plans for the laboratory in­
clude a complete microscopic investi­
gation of all the clay minerals at 
every available magnification. Ster­
eoscopic electron microscope methods 
coupled with metal shadowing tech­
niques will be used to study in detail 
the shapes of particles which, up un­
til a few years ago, were never seen 
before. The new metal shadowing 
unit will also be used to bring out the 
minute details on the surfaces of crys­
tals in order to give information 
which may be of value in learning 
more of the nature of crystal growth. 
Similar techniques will be used to 
make the investigation of metal sur­
faces at high magnifications more ef­
fective. Metallurgical problems such 
as the cause of fracture in steels, the 
nature of temper brittleness in alloy 
steels, and the mechanism of the yield 
point and strain-aging will be at­
tacked by these methods. 

Bates Heads High Magnification 
Laboratory 

Dr. Thomas F. Bates is Assistant 
Professor of Mineralogy and is in 
charge of the high magnification lab­
oratory in the School of Mineral In-
dustries. 

Dr. Bates was graduated from Den-

I 
ison University in 1939 with a Bache­
lor of Arts degree in Geology. From 
Columbia University he received the 

I Master of Arts degree in Geology in 

3 

1940 and the degree of Doctor of Phil­
osophy in 1944. He was the Nathaniel 
Lord Britton Scholar in Geology at 
Columbia in 1940-41 and a University 
Fellow in 1941-42. He came to The 
Pennsylvania State College in 1942 to 
instruct and do research in Mineral­
ogy. He is a member of the Mineral­
ogical Society of America, the Crys­
tallographic Society, and the Electron 
Microscope Society of America. 

Specializing in the application of 
X-ray diffraction, electron diffraction, 
and electron microscopy to mineral­
ogical problems, he has been particu­
larly interested in using these and 
other techniques in detailed investiga­
tions of the clay minerals. Since com­
ing to the School of Mineral Industries 
he has built up a large collection of 
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x-ray diffraction photographs of the 
crystalline materials which are likely 
to be encountered in the research be­
ing carried on within the School. 

Mining Extension Supervisors 
Collaborate on Institute Paper 

D. C. Jones, Supervisor of Mining 
Extension, and J. W. Hunt, Assistant 
Supervisor of Mining Extension, col­
laborated recently on the presentation 
of a paper before the Coal Mining In­
stitute of America in its 60th Annual 
Meeting in Pittsburgh on December 
5 and 6, 1946. The paper "The De­
velopment of Future Miners Through 
High School Training Programs" was 
prepared by Mr. Jones, but since he 
was unable t9 be present at the meet­
ing was read by Mr. Hunt. The paper 
traced the recent development of vo­
cational mining programs in high 
schools in this country, and also 
treated the types of programs being 

(C'onti11ued on page 11, column :J) 
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RICHARD D. SNOUFFER 

MINING DIVISION CHIEF 

Richard D. Snouffer was appointed 
Chief of the Division of Mining on 
January 1, 1946. 

Mr. Snouffer received his Bachelo:r 
of Engineering in Mining from The 
Ohio State University in 1936 and his 
Master of Science degree in 1937 from 
the same institution. He is a member 
of Tau Beta Pi, national engineering 
honorary, a junior member of the 
American Institute of Mining and 
Metallurgical Engineers, and holds 
membership in the American Associa­
tion of University Professors. 

He has had coal mining experience 
in this country and Europe. His work 
in this country has varied from corps 
work in Ohio and West Virginia to 
research and engineering design in 
the Western Pennsylvania field. His 
employment with the Pittsburgh Coal 
Company, before entering the service, 
was as director of Training. 

In August 1944 he was among a 
small group of officers called to 
Washington by the Army to be pre­
pared to rehabilitate and supervise 
operations of the coal mines in 
Western Europe as they would be re­
covered by the Allied Forces. With­
in a few weeks, he was assigned to 
the operation of mines in Northern 
France and later took an active part 
in the direction of production and 
coal distribution in the Nether lands. 
After June 1945 Mr. Snouffer was the 
senior U.S. Army officer on the tech­
nical staff ( composed of English, 
French, Russian and U. S. military 
personnel) for the Fuel Committee of 
the Allied Control Authority for Ger­
many, a post he held until his return 
to the States for release from active 
duty. 

He is the current chairman of the 
Committee on Bituminous Mining I 

I Methods for .the Coal Division of the 
American Institute of Mining and 
Metallurgical Engineers. 

GEOGRAPHY 
Mr. William A. Bryan, recently ap­

pointed instructor in the Division of 
Geography, came to Penn State from 
Northwestern University. At North­
western Mr. Bryan was an instructor 
in geography, teaching in the School 
of Liberal Arts and also teaching the 
Naval V-12 and ROTC units. Prior 
to his appointment at Northwestern 
he had been an instructor at Syracuse 
University where he had charge of 
instruction in the Army Air Corps 
program and taught in the Army 
Engineers, and Area and Language 
Programs. He served as an instruc­
tor at Great Lakes Naval Training 
Center, and was a supervisor in the 
Chicago Branch of the Army Map 
Service. Mr. Bryan is also geographic 
consultant to Britannica Junior. His 
academic work includes an AB from 
Princeton in 1940, an MS from North­
western in 1942, and work towards 
his PhD. His major interest lies in 
the field of physical geography, stress­
ing medical climatology and land use 
problems. 

Two members of the Division of 
Geography published papers in the 
October issue of the Economic Geo­
graphy Magazine. Mrs. Phyllis Griess ' 
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article is on, "Colombia's Petroleum 
Resources" and E. Willard Miller's 
article is on, "The Mineral Resources 
of Indo-China." 

Dr. Miller has been appointed the 
book review editor of the Producers· 
Monthly Magazine. This petroleum 
magazine is devoted to the secondary 
recovery program throughout the 
United States. 

Mining Extension Supervisors 
Collaborate on Institute Paper 

(Continued from page 3, column 3) 

offered, the registrations by schools 
and states, and some of the difficul­
ties that were being experienced in 
organizing the programs. Consider­
able interest in the paper was dis­
played at the meeting, especially by 
public school administrators from 
Pennsylvania and adjoining states 
who attended for the express purpose 
of discussing this work and acquaint­
ing the mining industry with its prob­
lems. The Institute appointed a com­
mittee to inquire into the work and 
see what could be done to foster in­
terest in its development. Newspaper 
coverage of the paper following the 
meeting and still later unsolicited 
comments by mail indicates the in­
terest that has developed in this 
phase of secondary school education. 

Old Timers Club Establishes 
Mining Scholarships 

At a meeting recently held in Pitts­
burgh, the Old Timers Club, an or­
ganization of the older mining engin­
eers and executives in the coal indus ­
try, organized an affiliated organiza­
tion called the Old Timers Club, 
Incorporated, which is to administe1· 
contributions of the members, which 
are to be used for the_ purpose of set­
ting up coal mining engineering 
scholarships throughout the Country. 

The Old Timers Club continues as a 
social organization, with Neil E. Sal­
sich as president and George H. Deike, 
a graduate of the College in Mining 
Engineering in 1903 and also a Col­
lege trustee, as secretary-treasurer . 
Mr. Deike is secretary of the Old 
Timers Club, Inc. 
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Revised Mining Engineering 
Curriculum 

By RICHARD D. SNOUFFER* 

Mining at The Pennsylvania State 
College is a division of the Depart­
ment of Mineral Engineering. The 
other divisions of this department are: 
Mineral Preparation, Petroleum and 
Natural Gas, and Mineral Economics. 
The many advantages of close inte­
gration may be readily surmised 
from this relationship as it enables a 
student to obtain impartial advise­
ment of the related fields and ensures 
that once he has chosen mineral en­
gineering as his chief interest, he may 
enter into his studies without fear of 
losing any substantial amount of 
credit should he find it advisable to 
change his special field. 

Mineral engineering is concerned 
with extracting minerals and fuels 
from the earth and preparing them 
for use as raw materials. It em­
braces mining methods as applied 
underground, in open pits, and by 
bore holes; the technologies of min­
eral beneficiation; and the economics 
of mineral production and use. 

Among the major branches of this 
field, mining engineering owes its 
prominence to the fact that "the win­
ning of minerals" is a basic factor in 
the growth and development of civ­
ilization, being rivaled by agriculture 
alone. 

The Mining Engineering curriculum 
prepares men for operating and engin · 
eering careers in the mining industry. 
Beginning with the junior year, op­
portunity is given to specialize in 
either of two options which conform 
to the functional organization of most 
mining companies: 

Option I, Operating-Management 
Option II, Design-Research 

The Mining Engineering curriculum, 
although presently a diversified pro­
gram is trending toward more ad­
vanced studies in mining and selected 
courses in related fields. Under the 
curriculum adopted last April, the 
mining student is required to have a 
minimum of 144 credits, as shown 
below, of which only 20 percent are 
in mining. 

'-

"' Assistant Professor of Mining and Chief of 
the Divison of Mining. 

Subject Option I Option II 

Mining Engineering 26 credits 28 credits 
Chemistry and 

Physics .................. 25 " 25 
,, 

Humanities (Eng-
lish, psychology, 
economics, etc.) .. 22 

,, 
10 ,, 

Mathematics ........ 16 " 16 ,, 
Drawing and Me-

chanics .................. 15 
,, 

15 
,, 

Earth Sciences ......... 14 ,, 
17 

,, 

Other Engineering 
(E.E., M.E., etc.) 14 24 

,, 
Electives .................. 12 " 9 

,, 

144 credits 144 credits 

Option I has been planned especial­
ly to meet the needs of students 
desiring a technical career leading to 
management positions as foremen, 
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superintendents, and managers. Stu­
dents in this option are urged to spend 
summer vacation months working for 
mining companies. 

Option II prepares students for ca­
reers in the highly technical engin­
eering and research departments of 
mining companies. Students electing 
Option II are advised to take at least 
one year of graduate study. Grad­
uates may specialize in such technical 
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fields as mine air conditioning (ven­
tilation), mechanization, design, main­
tenance engineering, and time and 
method studies. 

In addition there are opportunities 
for mining engineering graduates as 
sales and research engineers with 
manufacturers of machinery, explo­
sives and mining supplies; as mine 
inspectors and mine valuation engin­
eers with industrial insurance com­
panies, banks, investment concerns, 
and land holding companies; as in­
spectors, safety, research and valua­
tion engineers with government 
agencies. 

For many years the demand for 
mining engineers has been greater 
than the supply, and individual com­
panies as well as organizations have 
offered scholarships and other entice­
ments to augment the number of stu­
dents seeking training in mining, par­
ticularly in the Operating-Manage­
ment field. Most of these programs 
were interrupted during the war 
years, but many have been reinstated 
at this time. The American Institute 
of Mining and Metallurgical Engin­
eers has a Committee on the Promo­
tion of Student Interest in Coal Min­
ing. The Old Timers Club, Inc., of 
Pittsburgh was organized for the pur­
pose of setting up coal mining engin­
eering scholarships throughout the 
country. The Pittsburgh Coal Com­
pany is reestablishing eight scholar­
ships, at any accredited engineering 
school, to give opportunity to young 
men in the areas of their mining op­
erations to attain a mining or electri­
cal engineering degree. The National 
Coal Association is studying methods 
for enlisting the interest of young men 
in training for service in the coal in­
dustry, with Maurice D. Cooper of 
Pittsburgh in charge of this work. 
These selected few are examples 0£ 
the efforts being made to correct the 
shortage of trained engineering per­
sonnel. 

Still other efforts are being made 
within the public school systems of 
Pennsylvania and pther states. The 
establishment of vocational mining 
classes in high schools, while designed 
to aid the student in his post-high 
school empl~yment, will interest and 
encourage a number of students to 
undertake engineering training at 
college. The same effect is noted 
from the local mining courses given 
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