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Preface

This history records the highlights of the development of electrical
engineering education on the Rolla campus, known first as the
University of Missouri School of Mines and Metallurgy, and, now as
the University of Missouri-Rolla.

There is a remarkable continuity of purpose and mission in
electrical engineering education at UM-Rolla. The early leaders of the
department developed a program that provided a strong emphasis on
the basics of the science and practice of electrical engineering while
offering an opportunity for specialization. This philosophy of a
broad-based, in-depth, rigorous curriculum in electrical engineering
exists today. The philosophy of quality undergraduate education is a
hallmark of this department’s program, past and present.

The department has met the challenges of the growth of electrical
engineering, adding new areas of teaching and research as the
discipline evolved.

Today the electrical engineering department at UM-Rolla is one of
the largest in the United States. It has approximately 1,300 full- and
part-time students. The department offers degree programs which
include the bachelor of science, master of science, doctor of philosophy,
and doctor of engineering. These programs are approved by the
Accreditation Board for Engineering and Technology (formerly the
Engineers’ Council for Professional Development) and the North
Central Association of Colleges and Secondary Schools.

Today electrical engineering at UM-Rolla can be characterized as a
department with:

® High-quality undergraduate and graduate students devoted to

the study and learning of electrical engineering;

® A prestigious faculty, devoted to excellence in teaching and

quality in research and scholarly activities;

® An outstanding curriculum that provides depth and breadth in

the science and practice of electrical engineering;

® Programs that provide study and research opportunities in all

areas of electrical engineering, including circuits, communications,
control systems, computer engineering, electronics, electromag-

xi
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netic fields and waves, electromechanical energy conversion,
electro-optics, power systems, and solid state materials;

® Graduates that are sought by industry and governmental agen-

cies throughout the nation.

Research and study in current and advanced areas of electrical
engineering applications are directed by 35 faculty, most of whom hold
the doctorate, and five teaching fellows who are Ph.D. candidates.
This group is assisted by over 40 graduate assistants, supervised by a
faculty associate, who teach in the department’s laboratory program.
In the past five years, 13 outstanding teaching and research faculty
have been added to the department. Many of these new faculty have
joined the department with significant experience in industrial re-
search and development laboratories. External research funding and
scholarly works of textbooks and professional journal publications by
the faculty and students are at an all-time high.

Today the electrical engineering department continues to be
recognized worldwide for its undergraduate program and is in the
process of gaining recognition as a center of quality graduate and
research programs.

Many efforts have been initiated to involve alumni and friends in
the continued development of the department. These include an
Industry Advisory Council for the power program and the Academy of
Electrical Engineers. Industrial, foundation, and alumni giving to the
department’s development program has grown steadily and is now
the largest in the department’s history. Special scholarships have been
established through endowments in the names of Thomas O.English,
C. James Grimm, I. H. Lovett, F. H. Frame, and Robert H. Nau. An
endowed equipment account has been established and funds given to
this account will ensure that the department will continue to be
well-equipped, and that an outstanding laboratory program will be
maintained. Other endowmentsinclude an alumni graduate fellowship,
and a recent fellowship, the Fred Finley Endowed Fellowship in
Communication Theory, as well as a student loan program. Three
professorships have been established—the Emerson Electric, the
Schlumberger and the Teledyne MEC.

The electrical engineering department continues to follow the
philosophy of a strong undergraduate curriculum established by our
founding faculty and chairmen, Frame and Lovett. Roger Nolte led in
the establishment of a doctoral program in the ‘60s, and Robert Betten
brought to Rolla many faculty members with doctoral degrees in
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preparation for the development of a research program. Today we are
building on the work of these leaders.
Directions for the future of the department are well-established.
They continue to be:
® A quality student body in electrical engineering;
® Arigorous, broad undergraduate program with ample opportuni-
ty for specialization;
® A quality teaching and research faculty that has depth and
breadth in all areas of electrical engineering specialties;
® Growth in research and graduate programs supported by fund-
ing from industry and state and federal governments;
® A growing involvement of alumni, industry, and foundations in
the supportof teaching and research programs of the department.
The future of the department will be built on the strong base
established in its history. The student will always be our first concern.
The department is entering a new era of research and graduate
program development. In this new era it will make many contributions
to the electrical technological growth and needs of the nation in a way
quite different from the past. The future of the department is bright.
With the combined efforts of students, faculty, Dean Davis, Chancel-
lor Marchello, alumni, and industrial friends, the electrical engineer-
ing department at UM-Rolla will continue to be one of the nation’s
leading programs in undergraduate education and will become one of
the nation’s major research departments.

J. Derald Morgan
Department Chairman
Emerson Electric Professor
of Electrical Engineering






CHAPTER I
The Formative Years, 1871-1924

In 1871, the University of Missouri School of Mines and Metallurgy
(MSM) was established at Rolla, a town on the crest of the Phelps
County Ozark hills. During the same era, James C. Maxwell produced
his famous treatise on electricity and magnetism, William Wallace
produced the first American dynamo, and Alexander Graham Bell
invented the telephone. In the same decade, the wizard of Menlo Park,
Thomas Edison, worked his magic and developed an incandescent
lamp system and formed, in 1877, the Edison Electric Light Company.'
On the horizon, other pioneers, including George Westinghouse and
Charles P. Steinmetz, demonstrated the potential uses of electrical
power. As the electrical industry came into being, the profession of
electrical engineering also began to take shape. In 1884, the founding
of the American Institute of Electrical Engineers (AIEE) signaled the
formal birth of the profession.

The Massachusetts Institute of Technology established the first
electrical engineering program in America in 1882.> A degree in
electrical engineering at MSM became available in 1915, butan interest
in the technical applications of electricity existed virtually from the
beginning of the school. Armand Ravold, a student at MSM from 1875
to 1877, remembered that C.P. Williams, the School’s first director,
demonstrated an electric arclamp during Ravold’s tenure as a student:

This is to certify, that in the fall of 1876, 1 saw Professor
Williams,. . .demonstrate and explain an Electric Arc Lamp in the
Chemical Laboratory of the School. Professor Williams and his
assistant set up a battery of Electric Cells, some 20 or more in
number, in the Chemical Laboratory of the School. An electric cell
consisted of zinc and carbon elements immersed in a solution of
sodium bichromate dissolved in diluted sulphuric acid. The cells
were connected together and the current generated by them was
allowed to flow through the carbons of the lamp, which produced
a brilliant light at the point of contact of the two carbons. Whether

the lamp was Hand-regulated or Self-regulated I do not remember,
but I think that it was self-regulated by a shunt current. It was the
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first electric light that I had ever seen, and needless to say, [ was
fascinated by it. In fact, it was the talk of the School for weeks

afterward. .. .}

Prior to this experiment, the Rolla Herald reported Aug. 1, 1872, that
Director Williams had returned from a trip to the East where he
purchased “. . .a fine Holtz electrical machine [and] a Duboscq electric

lamp with battery of 100 cells. . .”/

A “Course” in Electricity

For those at M5M who wished to pursue the applications of
electricity beyond Williams’ demonstration of an arc lamp, physics
courses were offered in the 1880s, and late in that decade a B.S. degree
in physics and mathematics became available to students. A B.S.
degree in general science by the 1890s supplanted the old program.

In the last decade of the 19th century, a “course” in electricity
became available to students. The 1894 MSM Catalogue explained the
rationale for such a program: “For the benefit of those who may lack
the time, the money, or the inclination to spend four years in
preparation for professional work, certain special courses. . .are
offered.”

Apparatus room, Physical Laboratory.
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Included among these courses was a two-year program in electricity,
designed to prepare students for “. . .management of light or power
plants and application of electricity to mining operators. . . .”* The
course, the narrative continued, sought to provide a good foundation
for the profession of electrical engineering. This represented the first
printed reference to the profession of electrical engineering at MSM.
The course included classes in mathematics and physics as well as
classes entitled “Special Electricity,”” “Dynamo Electricity,” and “Applied
Electricity.”” These classes were open to students pursuing baccalaure-
ate degrees in other disciplines as well as to special students who did
not intend to earn a degree. The 1894 Catalogue also mentioned the
availability of special classes in electricity and magnetism. Lectures

Classroom scene, circa 1904,
were to be based on Thompson’s Lessons in Electricity and Slingo and
Brooke’s Electrical Engineering. Finally, a physical lab, which included
the application of electrical measurements and care and management
of dynamos and motors,” was available for three hours per week
throughout the academic year.

The 1898 Catalogue indicated that offerings had been expanded to
include “Electricity and Magnetism,” “Dynamo Electric Machinery,”
and ““Alternating Current Machinery.”® The 1901 Catalogue listed as
additions to the program, “Electrical Transmission” and “Dynamo
Design.” By the beginning of the 20th century, MSM offered a variety
of courses in electrical engineering. During the 1906-07 school year, the
course in electricity totaled 89 semester hours. The department of
physics offered the electricity program and related electrical engineer-
ing courses at MSM as was typical on college campuses throughout the
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United States at the time.” In spite of the program’s lack of formal
organization, students at MSM in the early years of the century
exhibited considerable interest in electrical engineering as illustrated
by the popularity of the electricity course and by an impressive list of
senior theses dealing with electrical energy.®

Expansion of the Electrical
Engineering Curriculum

World War [, beginning for Europeans in 1914 and for Americans in
1917, created a great need for technical expertise, and electrical
engineering was high on the priority list. Even though some Universi-
ty of Missouri officials disapproved of the expansion of engineering at
Rolla beyond the parameters of mining and metallurgy and others
advocated moving the school to Columbia, support for the develop-
ment of degree programs in areas such as electrical engineering

Y EEEE L RO
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Campus scene, 1917.

increased in the early years of the 20th century. Before MSM could
offer a degree in electrical engineering, however, an act of the
legislature and a ruling by the state’s highest court were necessary.
In 1915 the Missouri General Assembly passed the Buford Act,
enabling MSM to offer “. . .the bachelor of science and professional



The Formative Years | 5

degrees in mining engineering, in metallurgy, in mechanical engineering,
in electrical engineering, in chemical engineering, in civil engineering,
and the degree of bachelor and master of science in general science.””’

The University of Missouri Board of Curators voted 5-3 to ignore
the Buford Act, the majority maintaining that it was the Curators’
prerogative, rather than the legislature’s, to establish University
curriculum. '’

MSM supporters took their case to the Supreme Court of Missouri.
Harry Tobias Heimberger of Rolla, the student who would be the
School’s first degree recipient in electrical engineering, served as the
plaintiff. The court found the Buford Act to be just and proper and
ordered its implementation.'" The court decision assured a future for
electrical engineering at MSM although funding such programs
continued to plague MSM officials for another generation.'

Passage of the Buford Act did not result in an immediate surge of
enrollment in electrical engineering. In 1917, Heimberger became the
first person to graduate from MSM with a B.S. in electrical engineering.
No electrical engineers graduated between 1918 and 1920 although
three students had listed electrical engineering as their major in 1918,
and six students had chosen the discipline by 1920."% In 1921, three
Miners earned degrees in electrical engineering and every year since

Harry Tobias Heimberger.
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then, the graduating class has included electrical engineers. In 1924,
the year of departmentalization, the first professional degree of
electrical engineer was awarded to Israel H. Lovett. Professional
degrees were available to those who had completed a thesis based
upon a minimum of three years of professional experience.'*

The Faculty

The physics department served as the cradle of electrical engineer-
ing during these formative years. Prior to World War I, the task of
developing and teaching the initial courses fell to the physicists and, in
particular, to Austin Lee McRae. McRae held an Sc.D. in physics from
Harvard. He joined the faculty at MSM in 1891, departed in 1894 and
returned in 1899. In 1915, he became the institution’s 10th director.
When McRae departed in 1894, Arthur H. Timmerman succeeded him
and served as head of the department until McRae returned. McRae

Austin Lee McRae.

continued as the lone faculty representative of physics and electrical
engineering until 1914. During this time, he also developed the
campus’s first physical laboratory. Floyd H. Frame joined the depart-
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ment in 1914 as an instructor in physics and electricity. Frame held an
A.B. degree in electrical engineering from Clark University and the
professional degree of electrical engineer from Worcester Polytechnic
Institute.' In 1919, Leon E. Woodman, a physicist with a Ph.D. from
Columbia University, succeeded McRae as department head. For a
brief period during World War I, R.S. Wallis and Ralph E. Duffy
assisted in teaching electrical engineering courses.

f @
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Floyd H. Frame.

George R. Dean, who held an academicappointment in mathematics,
also could be added to the electrical engineering faculty of this period.
His legendary exploits in calculus classes captivated over a generation
of Miners. Dean’s research interests belonged to electrical engineering
as well as to mathematics. Over the years, Dean published in the
General Electric Review, the London Electrician, and the Transactions of the
American Institute of Electrical Engineers. The 1915-16 volume of the
Transactions contains an article by Dean entitled ““Calculation of Long
Distance Transmission Lines for Electrical Engineering.”” Occasionally,
Dean spent his summers at the General Electric Laboratory in
Schenectady, N.Y., where the great Steinmetz presided. Dean’s
research at the G.E. Laboratory related to the sphere gap voltmeter and
magnetic flux densities.'®
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In 1916, electrical engineering gained in status by virtue of the
Buford Act. In the 1916-17 school year, the department of physics
became the department of physics and electrical engineering. By 1923,
the year before physics and electrical engineering became separate
departments, the staff included Professor Woodman, Associate Profes-
sor Frame, Assistant Professor Ryland E Ratliff (who held an M.S. in
electrical engineering from Indiana University and joined the MSM
faculty in 1920), and Israel H. Lovett, a graduate of MIT’s electrical
engineering program, who joined the staff in 1921. Joseph Worley, an
MSM7alumnus, served as an instructor during the 1923-24 school
year."

During these years, the department was fortunate to have men
with impressive academic credentials such as McRae and Woodman,
for professors with earned doctorates prior to the 1920s were rare.
Dedicated men such as Frame and Lovett with solid academic
backgrounds in electrical engineering laid the foundation for the
discipline.

" Rolla Building.
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Physical Facilities

Until completion of the Electrical Engineering Building in 1959,
classes, labs, and offices were housed first in the Rolla Building and,
after 1902, Norwood Hall. Even in the 1890s MSM personnel expressed
pride in their physical laboratory which, as the MSM portion of the
University of Missouri Catalogue for 1893-94 pointed out, was
.. .especially strong on the side of electricity and comprises two
dynamos, with which a small electric lighting plant is maintained.”"®

Norwood Hall.

By 1914 the physics laboratory in Norwood Hall could just as well
have been called an electrical engineering lab for it contained a variety
of generators, motors, rotary and stationary transformers, voltmeters,
ammeters, fluxmeters, coils, and condensers.'” In the early 1920s, with
an electrical engineering degree program in hand, Professors Frame
and Lovett expanded the laboratory in Norwood Hall’s basement. The
facilities on the eve of departmentalization are described in the 1923
MSM Catalogue:

The Department of Physics and Electrical Engineering is
located in Norwood Hall. The lecture room is in the southeast
corner of the building on the first floor. On the same floor are
found the office and recitation room used by the department. All
of the laboratories are located in the basement of the building. The
Physical Laboratory is a large, well-lighted room, and is well
equipped with water and gas and suitable tables for carrying on
nearly one hundred experiments especially chosen for engineer-
ing students.

The department is well equipped with apparatus for carrying
on the work as it is outlined for engineering students. As the
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demand for courses in pure science increases, it is intended to
increase the equipment so as to meet the needs and interests of
these students.

Curriculum

Prior to authorization of a degree program in electrical engineering,
itwould have been logical to expect few courses in electrical engineering,
but the electricity course made available a variety of classes in the
subject. Once a degree had been authorized, a full-fledged curriculum
appeared for the first time in the Catalogue of the 1916-17 school year.
According to Israel Lovett, MIT’s program served as a model for the
electrical engineering curriculum at MSM as it did for most schools in
America.

The curricular description in the 1923 MSM Catalogue reads:

The curriculum in Electrical Engineering is intended to give a
foundation in the general principles upon which the development
of electrical engineering practice depends. Co-ordinated with this
instruction in general principles are courses of a more professional
nature. A close relationship exists between classroom and laborato-
ry work. The latter consists of a study of methods of electrical
measurements and tests of instruments and machines of the usual
types found in practice. Two laboratories are equipped with
modern apparatus for this work—the Electrical Machinery Labora-
tory and the Electrical Measurements Laboratory. In the Electrical
Machinery Laboratory are two large test benches provided with
transfer panels so that connections may be readily made with any
machine which is to be tested. The Electrical Measurements
Laboratory is equipped with high grade apparatus for making
standard electrical measurements. Transfer panels in these labora-
tories make it possible to connect any kind of power available with
any circuit in either laboratory.

Another laboratory is being equipped for work in radio
communication.

The philosophy of the electrical engineering undergraduate pro-
gram at MSM/UMR was established early. MSM'’s electrical engineer-
ing curriculum has adhered to the spirit of that early program. The
intent from the beginning has been to provide the student with a broad
foundation in the discipline while offering him or her ample experi-
ence in practical applications. The early day program and the curricula
of the 1980s reflect the technological transformation of society. While
the curricula prior to departmentalization emphasized electrical power
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and anticipated the communications revolution, the curriculum of the
80s had been modified to accommodate the computer age.

Students

Thousands of students over the years have elected to major in
electrical engineering at MSM/UMR, but prior to 1924, the number was
small. Before authorization of a degree in electrical engineering, it was
impossible to distinguish between the student who preferred electrical
engineering or one who leaned toward physics. In the absence of a
separate electrical engineering department or degree, physics may
justifiably claim the early graduates. Nevertheless, the classroom and
work experiences of many of those graduates suggest that electrical
engineering was their chosen vocation. Such students included
Mervin J. Kelly, a 1914 graduate who pioneered in trans-Atlantic
communications and served as president of the Bell Telephone
Laboratories.”’ Kelly returned in 1936 to receive an honorary doctor of
engineering degree. Albert G. Wishon, a student at MSM in 1875-76,
was a pioneer in California’s power and light industry. His son, A.
Emory Wishon, earned a B.S. in general science at MSM in 1909 and
followed in his father’s footsteps in the California power and light
utilities.?! Zentaro lijima took the electricity course in the 1895-96
school year and returned to Japan to become a noted electrical
engineer and manufacturer.??

In the years between the founding of MSM in 1871 and 1924 when
electrical engineering achieved departmental status, the young disci-
pline hardly occupied center stage at the technological school in the
Ozarks. In spite of somewhat modest origins, however, electrical
engineering served as a part of MSM virtually from the beginning. It
became apparent in the generation after 1924 that the discipline would
play a significant role at the institution.
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CHAPTER II
Years of Growth and
Rationalization, 1924-1959

A separate department for electrical engineering at MSM became a
reality in 1924. Departmentalization symbolized the administration’s
recognition that the youthful profession was beginning to play an
important role in- American society. For that matter, in the year of
departmentalization the Missouri School of Mines and Metallurgy was
relatively young by institutional standards. Between 1924 and 1959,
the institution and the department of electrical engineering grew and
matured. In 1959 as the department prepared to move into the new
Electrical Engineering Building, MSM and electrical engineering
approached a new era in higher education.

In spite of its youth, electrical engineering during the 1920s bore
little resemblance to the foundling profession that appeared in the
1880s with the creation of the AIEE. In 1924, the World Power

Members of AIEE, 1930s.

13
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Conference conducted its first meeting. Closer to home, a 50,000-kilowatt
transmitter was installed in Chicago. Both the conference and the
powerful transmitter reflected the tremendous growth and expansion
of electricity since World War I. A communications revolution was
helping to transform society as the telephone, the vacuum tube, and
the radio became available to the masses. Such changes brought
exciting new challenges in electrical engineering education to schools
of technology across the nation, including MSM.

Between the world wars, MSM experienced some growth in
enrollment but expansion was gradual and nothing like the explosion
that would take place after World War II. In the fall of 1924, the
students numbered 399 and by the fall of 1945, the student population
had increased to 905. In 1924, 38 students declared electrical engineer-
ing as their major; in 1945, 126 students majored in electrical
engineering.’

Director Fulton’s View of
Electrical Engineering at MSM

Charles H. Fulton became director of MSM in 1920 and continued
in that capacity until 1937. As a metallurgist, Fulton’s educational
priorities were in favor of mining and metallurgy. He viewed electrical
engineering as “’. . .in the one case. . .a special branch of metallurgy,
andin theother. . .a greatand important branch of power engineering.””
However, Fulton did not prevent the expansion of courses in electrical
engineering during his tenure as director.

The New Department—~Faculty

From 1924 until near the conclusion of World War II, the electrical
engineering faculty changed little. Professors Frame and Lovett made
up the faculty of the new department in 1924. Frame, who had just
earned the professional degree of electrical engineer from Worcester
Polytechnic Institute, became the department head. Lovett upgraded
his credentials in 1924 when he earned MSM's first professional degree
of electrical engineer and again in 1928 when he earned a master’s
degree from the University of Michigan. It also should be mentioned
that Professor Woodman of the physics department assisted his
colleagues by teaching a sophomore course, “‘Principles of Electrical
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Professor Lovett in the power laboratory.

Engineering,”” and ajunior course, “Principles of Alternating Currents.”
In 1925, George O. Ranes joined the faculty. Ranes held a B.S. in
electrical engineering from the University of Oklahoma. In 1937, J.
Stuart Johnson was appointed an instructor in electrical engineering,.
Johnson had earried a Ph.D. in electrical engineering from lowa State
University and was the first electrical engineer at MSM to possess such
credentials. Frame, Lovett, Ranes and Johnson made up the staff
through 1943 until the necessities of war prompted some expansion of
the faculty. Joseph Worley served as an instructor for one year in
1923-24 and Charles A. Van Doeren was instructor in 1927-28.

The typical electrical engineering professor of this era in American
higher education had a bachelor’s degree combined with some
practical on-the-job experience.” By these standards, MSM's electrical
engineering faculty possessed impressive academic credentials.

The New Department—Students, 1924-1945

When the new department was created, 38 students had declared
electrical engineering as their major. That number gradually increased
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to 79 in the 1931-32 school year but dropped to 47 the next year as the
Great Depression deepened and enrollment at MSM plummeted.
Young Americans apparently recognized the need for electrical
engineers on the horizon, however, and by 1939, the year World War I1
began in Europe, 105 of the 897 Miners were aspiring electrical
engineers. Through the war years, the proportion of electrical engi-
neering majors to the total student population remained approximate-
ly the same as in 1939.*

George O. Ranes. Israel H. Lovett.

The majority of electrical engineering students and, for that matter,
the majority of students at MSM were Missourians. In the 1920s, 53 to
61 percent of the student body listed Missouri as their permanent
residence. The Great Depression of the 1930s increased the percentage
of native sons in the enrollment. In the 1934-35 school year, 79 percent
of the student body hailed from Missouri. By 1937, 80 percent of the
students were Missourians although 23 other states and a few foreign
countries were represented.5

Because engineering was mostly a profession for males at this time,
the majority of students were men. In 1927, the student newspaper,
the Missouri Miner, listed 15 coeds in the student body of 505.° Of the
handful of women who attended MSM during the period, electrical
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engineering could claim its share. The graduating class of 1944
included Jean McCaw Lloyd, daughter of long-time faculty member
Sam Lloyd. Jean, the first female electrical engineering graduate of
MSM, graduated 10th in a class of 77, but she only could be an

Jean McCaw Lloyd.

honorary member of Tau Beta Pi, for membership in the engineering
honorary society was open only to men.” In 1945, Amy Goodhue West,
daughter of mathematics professor E. A. Goodhue, became the second
coed to complete the undergraduate curriculum in electrical engineering.
Lloyd and West served as pioneers for their sister engineering
counterparts in the second half of the century for they illustrated that
women could successfully complete requirements for engineering
degrees and could enter the work force.

Included among the students of this period were young men
whose careers would become entwined with electrical engineering at
MSM, C. James Grimm of the class of 1930 and Gabriel G. Skitek of the
class of 1943. Grimm and Skitek returned to their alma mater after
World War ITand served a generation of electrical engineering students
at MSM/UMR.
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Gabriel G. Skitek.

Student Organizations—1924-1945

For more than a half century, electrical engineering faculty mem-
bers at Rolla have encouraged student involvement in professional
organizations. On Dec. 15, 1924, the Missouri Miner announced that a
student chapter of the American Institute of Electrical Engineers
(AIEE) would be established at MSM. The first formal meeting took
place in 1925, and Israel Lovett served as the first faculty adviser.®
General honor societies such as Tau Beta Pi (organized in 1906) and Phi
Kappa Phi (organized in 1916) were open to outstanding electrical
engineering majors as was Theta Tau, a professional engineering
fraternity.” During the 1930s, a Radio Club was developed for those
interested in communications. '

These organizations, particularly AIEE, served to encourage
professional activities for undergraduates. In fact, the faculty expected
students in electrical engineering with sophomore or higher standing
to belong to the student branch of AIEE. Jim Grimm, for instance,
became MSM's first contestant in the AIEE’s District Seven Best Paper
Contest. A student chapter of the Institute of Radio Engineers and the
Theta Mu Chapter of Eta Kappa Nu, honor society for electrical
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engineering students, would be established in 1948 and 1950,
respectively.'!

Physical Facilities, 1924-1945

Throughout this period, Norwood Hall served as the home of
electrical engineering as well as other academic disciplines. Electrical
engineers found that, prior to departmentalization, Norwood Hall was
a more-than-adequate facility given the minimal laboratory equipment
that was required. As the years passed, however, the number of
majors and classes as well as the amount of lab equipment increased

and space was a major problem until the completion of the Electrical
Engineering Building in 1959. Actually, a building to house electrical
engineering, mechanical engineering, and physics reached the plan-
ning stages in 1930, but the Great Depression and World War II
interrupted those plans. A generation later each of the three disci-
plines could claim a building as its own.'?
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The laboratory space with which the staff made do until 1959 is
described in the following excerpt from the March-April 1954 issue of
the MSM Alumnus:

In 1921 the north machinery laboratory in the basement of
Norwood Hall was rewired in conduit, test benches and a panel
board were installed, thus, giving this room modern laboratory
facilities. During 1922 the southwest machinery laboratory room
was similarly equipped.

The two rooms described above. . .provided the space allotted
for electrical machinery laboratories in the early 1920s. This same
space in 1954 is still the only space allotted to electrical machinery
laboratories. During the past thirty years there have been many
revisions and alterations in power supply facilities, obsolete
machines have been replaced by modern units and. . .many new
units have been added but with no increase in available space.

By the late "30s, the faculty had benefited from a good relationship
with industrial firms, resulting in the acquisition of valuable lab
equipment from companies such as American Telephone and Telegraph,
Emerson Electric, General Electric, Southwestern Bell, and Westing-
house.

Curriculum, 1924-1945

Forengineering educationin America, the interwar years represent-
ed a time for introspection and change. The technological require-
ments of World War I coupled with the features characteristic of a
mature industrial society demanded that educators take stock of
engineering curricula. The Mann Report of 1918, sponsored by the
Carnegie Foundation, presented the first comprehensive study of
engineering education. The Mann Report was followed by the
Wickenden Report, which was compiled by a team led by educator
William E. Wickenden under the auspices of the Society for the
Promotion of Engineering Education. In addition to the presentation
of statistical information regarding curricula, faculty academic
qualifications, and the like, the Wickenden Report recommended the
creation of an agency with the authority to accredit engineering
curricula. In 1932, the Engineers’ Council for Professional Develop-
ment (ECPD) was created.' With the advent of ECPD, American
engineering education in the 1930s moved toward more uniform
curricula.
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In general, these trends affected electrical engineering education
especially technological breakthroughs in areas such as communication.
Vacuum tube technology, for instance, became increasingly important
and sufficiently complex to require some graduate work for those who
wanted to remain truly competent in the field of communications. '

At MSM, curricular revision began prior to the 1930s. Director
Fulton arrived on campus in 1920, and curricular reform began soon
after. Curricula at MSM lacked uniformity at that time as degree
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Oscilloscope laboratory.
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programs varied from 185 to 197 credit hours.” On the eve of
departmentalization of electrical engineering, a revised curriculum
went into effect with the 192223 school year. Thereafter, each
engineering curriculum required 172 hours for graduation, including
164 hours of specific requirements and eight hours of electives.'” All
engineering curricula shared a common first year.

The objectives of the electrical engineering curriculum are summa-
rized in the following excerpt from the MSM Bulletin for 1925:
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Electrical Engineering
Professor Frame, Associate Professor Lovett.

The purpose of the curriculum in Electrical Engineering is to
provide a thorough training in the fundamental principles upon
which the development of electrical engineering practice depends.
Rather than giving a specialized course in any branch of the
profession opportunity is given to identify these fundamental
principles in their numerous applications. Also the student is
given opportunity to pursue studies of a humanistic type, and
subjects devoted to the business aspects of engineering, thus
making possible a broad education.

The electrical engineering work proper begins in the second
semester of the sophomore year with an elementary course
designed to acquaint the student with the various parts of
electrical machines and circuits and with the various terms used in
electrical engineering. In the junior and senior years more ad-
vanced courses are given in the principles of alternating currents,
electrical machines, generation and distribution of energy, and the
various applications of electricity. An important feature of these
courses is the solution of numerous practical problems.

Particular attention is given to the proper correlation of
laboratory work to class room study. Laboratory courses include a
study of methods of electrical measurements and tests of practical-
ly all types of electrical instruments and machines used in practice.

The extensive equipment of the Electrical Engineering Labora-
tories makes possible an experimental study of the various types
of electrical apparatus. Two laboratories are equipped with mod-
ern apparatus for this work—the Electrical Machinery Labora tory
and the Electrical Measurements Laboratory. In the Electrical
Machinery Laboratory are two large test benches provided with
transfer panels so that removable connections may be readily
made with any machine which is to be tested. Instruments and
other auxiliary laboratory equipment are provided for this experi-
mental study of electrical machines. The Electrical Measurements
Laboratory is equipped with high grade apparatus for making
standard electrical measurements of current, voltage, resistance,
inductance, capacitance, magnetic properties of iron, and the
calibration of instruments.

A student who has received the degree of Bachelor of Science
in any engineering curriculum may also receive the degree of
Bachelor of Science in Electrical Engineering upon the satisfactory
completion, under the supervision of this department, of at least
forty hours of work in excess of that required for the first degree,
provided that the student already has credit for 1050, 1051, 1052,
1053, 1055, 1056, 1057 and 1058.
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The Department of Electrical Engineering is located in Nor-
wood Hall with the laboratories in the basement and the lecture
rooms on the first floor.

A O ‘E‘"“ i

Aerial view of the campus, 1925.

Electrical engineering courses included lectures and labs in “Elements
of Electrical Engineering,”” “Electrical Machinery,” “‘Electrical Mea-
surements,” “Principles of Electrical Engineering,”” and “Electrical
Engineering Design.” Additional courses included “Radio Com-
munication,” “Power Stations,” and “Electric Railways.” As the
prospective graduate approached the senior year, three requirements
represented the capstone of the undergraduate program. The faculty
encouraged each student to gain on-the-job experience in an electrical
engineering plant or industry during the summer break prior to the
senior year. At the very least, they expected four weeks of “observation,
note-taking and sketching at some electrical plant.” During the final
semester, each degree candidate wrote a senior thesis requiring
original thought and investigation. The faculty also led the graduates
on a senior trip to power stations, telephone companies, electrical
manufacturing firms, and the like.'®

In 1924, MSM officials revised the curricula again. All undergradu-
ate degree programs were to consist of 158 semester hours. As in the



24 | Completing the Circuit: A Century of Electrical Education at MSM/UMR

earlier revision, all engineering students shared a freshman-year
curriculum which consisted of the following:

Freshman Year. All Curricula.

First Semester.—General Chemistry, 4-6; General Engineering
Drawing, 0-9; Rhetoric and Composition, 3-0; Trigonometry and
College Algebra, 5-0; Military Science and Tactics, 1-2; Physical
Training, 0-1 (no credit); Special Lectures, 1-0 (no credit). Second
Semester.—General Chemistry, 4-6; Descriptive Geometry, 0-9;
Rhetoric and Composition, 3-0; Analytical Geometry, 5-0; Military
Science and Tactics, 1-2; Physical Training, 0-2 (no credit); Special
Lectures, 1-0 (no credit). Summer School.—Plane Surveying, 4.
(Lect.-Lab.)"

The remainder of the electrical engineering program constituted
“Curriculum VI”" in the Catalogue:

Curriculum VI. Electrical Engineering.

Second Year: First Semester—Mechanical Computations, 1-0;
Machine Drawing, 0-3; English, 3-0; Calculus, 4-0; Physics, 4-6;
Prin. Electrical Engineering, 3-0; Military Science & Tactics, 2-1.
Second Semester.—English, 3-0; Calculus, 4-0; Machine Shop, 0-3;
Physics, 4-6; Elementary Electrical Practice, 0-6; Fundamentals of
Alternating Currents, 2-0; Military Science & Tactics, 2-1.

Third Year: First Semester—Economics, 3-0; Theoretical Mechanics,
3-0; Mechanisms, 0-3; Metals in Engineering, 2-0; Electrical
Machinery, 3-0; Electrical Measurements, 0-6; Alternating Currents,
3-0; Electives, 3-0. Second Semester.—Hydraulics & Water Power,
3-3; Economics, 3-0; Mechanics of Materials, 3-0; Physical Metallurgy,
0-3; Electrical Power Transmission, 3-0; Experimental Electrical
Engineering, 0-6. Summer: Work in Practice.

Fourth Year: First Semester—Power Plants, 3-3; Radio Com-
munication, 3-0; Electric Power Stations, 3-0; Experimental Electri-
cal Engineering, 0-6; Electric Railways, 3-0; Electrical Engineering
Seminar, 1-0; Electives, 3-0. Second Semester.—Power Plants, 3-3;
Telephone Communication Systems, 3-0; Electrical Engineering
Design, 0-6; Radio Communication Lab, 0-3; Economics of Power
System Design, 3-0; Electrical Engineering Applications, 3-0;
Senior Trip; Non-Technical Electives, 2-0.

After these revisions, the MSM curricula in engineering changed
little until the 1950s although some temporary changes were instituted
during the 1940s to meet the demands of World War II. Consequently,
for the next two decades the curriculum in electrical engineering
essentially remained intact although there were course or laboratory
revisions and additions. By the late ‘30s, for example, a 150-watt
shortwave transmitter for telephone or telegraph transmission had
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been added to the list of electrical engineering equipment. The station
was located in a soundproof room in Jackling Gymnasium.* The 1938
Catalogue indicated that new courses had been added, including
“Communication Engineering,” “Electronics,” and “Vacuum Tubes."’**

ECPD Accreditation

After 1936, ECPD accreditation became a benchmark of excellence
in engineering education. Although the accreditation process was
voluntary, a favorable report from an ECPD inspection team was
beneficial. Rules and bases for ECPD accreditation included evaluation
of the qualifications, achievements, and productivity of the faculty of
the department being reviewed. The ECPD accrediting team also
considered the quality of instruction in service departments, admis-
sions requirements for students, overall student quality, and the
achievements of graduates as well as the curricula, physical plant, and
finances.

In 1936, an ECPD team visited MSM’s campus and appraised all
degree-granting engineering disciplines. The team found the electrical
engineering curriculum and facilities adequate but advised school
officials to employ an additional faculty member, preferably one with

J. Stuart Johnson.
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an earned doctorate.™ Dr. J. Stuart Johnson was subsequently employed,
and in its report of Oct. 1, 1937, the ECPD approved MSM curricula in
electricalas well as ceramic, civil, metallurgical, and mining engineering.
Of the accredited disciplines, only civil and electrical en gineering were
outside mines and metallurgy and civil engineering’s program had
been on campus from the beginning. The electrical engineering staff
deserved credit for acquiring accredited status for this new discipline.
MSM's electrical engineering program was the first in ECPD Region V
(Arkansas, Kansas, Louisiana, Missouri, Oklahoma, and part of
Texas), to receive approval. ECPD, after reorganization, is now the
Accreditation Board for Engineering and Technology (ABET).

MSM During World War II

On Dec. 7, 1941, Japanese aircraft attacked America’s naval base at
Pearl Harbor, and the United States entered World War 1. Probably
more than in any other war, civilization looked to science and
technology to provide solutions so critically needed to win the war. An
unprecedented acceleration of technological accomplishment resulted.
The electrical engineering profession would bear its share of the
challenge.

At MSM, Fulton had resigned as director in 1937 and William R.
Chedsey replaced him. Chedsey and some faculty members and
townspeople became embroiled in a controversy over whether MSM
should separate from the University of Missouri. In addition, insuffi-
cient funds and inadequate facilities and the like contributed to a
general state of gloom. In August 1941, Chedsey stepped down. He
was replaced by Curtis Laws Wilson, a metallurgist with a Ph.D. from
Goettingen. Wilson, whose title was dean rather than director, would
serve until 1963, longer than any of his predecessors. But the problems
which plagued the campus had to be placed on hold in deference to the
priorities of war. More than ever, the nation would need engineers.*

Regular registration increased through the 1942-43 school year and
then declined. To illustrate, 112 students declared themselves to be
electrical engineering majors in 1942-43. The following year, the
number had plummeted to 68. In recognition of national needs, the
faculty reduced graduation requirements to 144 hours. University
officials also added a 12-week summer session which enabled students
to complete their degree programs more rapidly.
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Several special federal programs also were introduced to the
campus including the Engineering, Science and Management War
Training Program, a Signal Corps Program, and the Army Specialized
Training Program. Hundreds of men participated in these programs.
The electrical engineering faculty cooperated with all programs and
supervised the Signal Corps Program. Beginning in September 1942, 56
men began a pre-radar course which included non-credit instruction in
circuit theory, electronics, and radio communications. By the spring of
1943, 159 soldiers had received certificates verifying that they had
completed the program.

Before the war concluded, the elec