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PREFATORY OVERVIEW

As well as tracing some of the legacies to the present
from the past, these snnels seek to ldentify and delineate
the work experience of the scientist-educators who inmvolved
themselves in the structures and dynamics of matter and
energy at the Undversity of Towa. Thue the following Deges
chronicle the faculty in the changing circumstances of their
times, giving somea account of the nature of thelr teaching
and investigation and revealing some of the professionsl and
public impact of thelr efforts.

Much of what hes happened here is similar to the
experience of other contimicus crganizations engaged in the
acquigition and dissemingticn of knowledge of the physical
univerge. For instance, the magnitude of expansion and the
increasing complexity over the years is typical as well as
remarkable. Since 1856 the organization now known as the
Department of Physlecs and Astropomy of the Undversity of
Iowa has grown from part of the offerings of a single man
to an sggregate of the general and speclalized programs of
g teaching epnd research faculty of more than twenty persons.

Begides the many similarities with other departments,
mach of which can be assumed rather than recounted, this
history brings cut much fthat is singular, even extraordi-

nary perhaps; in more than a century of hepbenings on a
few acres of Midwestern Americe. In the sense of ploneering,

taking the lsad in a progression of events,; the annals of
this department reveal:
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(1) Watural Philosophy was the first, the bellwether,
Bcience to be teaught at the University of Iowa, with
instruction beginning in September 1B856. This inauguration
was the major first step in the school's fledgling efforts
toward acceptance as a higher Iinstitution of learning. Be-
fore then, instruction was limited to mathematics and lan-
guages, largely in the areas of college preparatory skills.
Bignificantly the University awarded its first baccalasureste
degree in 1858 to Dexter Edson Smith, whose major studies
were in the subject matter of Natural Philosophy.

(2) During the late 1B60's Physical Bcience moved
ipto & vanguerd pogition. It was the firsgt department of
its kind to the west of the Appalachisns to provide student-
use laboratories and detailed programs for students learn-
ing from conducting thelr own experiments. Wlth other
inncvative efforts in the advancement of science, the depart-
ment became much the most prominent among those of the
University during the 1870's. The spirited leadership of
Gustavius Hinrichs brought Physical Science at Iowa commen-
dations from points as distant sps Central Burops.

(3) Again, in the years following the opening of a
new Physics Building in 1912, G. W. Stewart and his young
gtaff pecured widegpread recognition for the Department of
Physgics. Their work in thedir modern facilities became &
center of attentive approval, much as with Hinrich's labora-
tory around 1870. Then the wartime research contributions
of Stewart; L. Ps Sieg; and F. C. Brown in acoustics and
ballistice resulted in further commendations for the depart-
ment in 1919 and 1920.
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(4) Beginning in 1936 end continuing through 1959,
the snnual Collogquium of College Physicists brought teachers
gnd research specialists together for mid-June sessions a.f
the University. Colloguium rosters of invited speakers
ineluded meny distinguished persons in the forefront of
modern physics. Anmial attendances sveraged 105 persons
representing 19 states and 55 institutions.

(5) World War II brought special assignments and
specisl recognition. Alexander Ellett and Jemes A. Jacobs,
in particular, led University of Iows science and engineering
personnel into a contributing role in the development of
certain kinds of proximity fuses, wespon sccessories incor-
porating some of the physical principles of radar.

{(6) In the late 1950"s the department moved into the
forefront in space physics and technology. MAmerica's first
earth satellite--Explorer 1 (1958)--carried cosmic ray appa-
ratus as its major experiment. Shortly afterward Jemes Van
Allen and his associstes were credited with & discovery of
g major phenomenon of Esrth's enviromment--the Van Allen
radiation belts. BSince early 1958 more than forty space-
craft have carried U of I instruments for explorations around
the planets and in intermediste regions of ocur solar system.
The present Physics Building, new in 1965, has become a
prominent center for the study of data from space; parti-
cularly that from Iowa instruments which have traversed the
magnetospheres of Earth and Jupiter.

Such are pome of the highlights which differentiate
and distinguish the annals of this department. Much elsze,
of courge, has occurred in thege 120 years ol teaching and
research: The scarcity of surviving records for much of the



time and the writer's use of non-technical langusge meke
these chapters mach less than ell incluslve. FPhysicists
and astronomers increasingly comminicate with mathematical
equations and with highly specialized language. Compare
if you will the use of mathematice in Gustawvus Hinrichs®
Atomechaniecs of 1867--and there is much of it there--with
the arrays of symbols perveding the work of present-day
William Klink in his theoretical studies of mltiple-
particle collisions at high energies.
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Chapter One
The Beginnings in Natural Fhilosophy

In March 1855 the University of Iowa opened in a small rented
building. For three years and four monthe & few teachers and their
supporters struggled to keep the llttle school alliwve. Desplte their
efforts the University closed in July 1858 to await the growth of
sufficient rescurces for & continuity of cperation. Although he must
have been sadly disappointed, the 1856-1858 chairman of the picneering
faculty, the Rev. Jared M. Stone, concluded his last report to the
Board of Trugtees in language of hope end prophecy:

Allow me to say, 8lso, that we regard it &s no small
honor to have been the first lsborers, the first working
Taculty organized in an institution which we believe is
degtined; at no distant day, to take s high and noble stand
emong similar institutions in our land, and to ghed a genial
influence, not only cver this great commonwealth, but also
in gome measure over all our national demadn.’

The historimns of the University's early years have given geant
attention to Professor Stone and his work.? Their disregard may have
ttemned partly from their perception of him as an unimportent and
ineffectunl figure during & terminel period, partly because of the
scarcity of surviving records of the educationsl work then of the
University. Yet he served as the resident administrator for moet of
thet period of trisl. He was the first to prepare and recommend &

U of I gtudent for & baccalesureate degree. He was the first to tesch

& gclence at the University.

What has now become the modern teaching and regearch aggregation
known as the Department of Physice and Astronomy had its local origins
as part of the work of thig clergyman-educator.



Ingtruction in science at the University of Iows began in
September 1856 when Netural Philosophy” joined the departments then
in operation: Mathematics, Ancient Langusges, Modern Languages,
Normsl, and Preparatory. To the hard-pressed supporters of the
impoveriched little school, the coming of physical science was o major
step toward public acceptance as "a higher institution of learning."
The inherent prestige of the new department would help to erasze the
growth-inhibiting image of "local preparatory school." Utilitarian
applications of studiez of matter and energy would broaden the appeal
of the University around the state.

Virtually unnoticed outside its home county, the University
had opened its doors to its first few students on March 5, 1855,
elght years after its founding by Act of Legislatore. The campus was
& small, rented building known as Mechanice Academy. The faculty
comprised & teacher of mathematics, a teacher of languages, and &
third man to work with those not yet ready for the lnstructlonal
levels of the two "professors.™®

With the addition of 2 fourth man s & Normal Principel, this
divigion of labor continued through the academic year of 1855-1856.
Most of the students were of secondary school age, a few preparing
for college entry, others for teaching in the rapidly growing mmber
of elementary schooles in the state. Between 1850 and 1880 the popu-
lation of Towa rose from 192 to 675 thousand, an increase of 250
perceant. Total U.8. growth during these years at the floodtide of
wegtern migration was 36 percent.

The scene of these academic beginnings was a two-story brick
structure of legs than thirty by sixty feet ln 1ts bese dlmensions.
It haed been built in 1842 by Iowa Clity craftsmen to serve ez a
tusiness, social, and educaticonal center. Iocated at the north-
eagtern fringe of downtown, at Iowa Avenue and Limn Street, Mechanica
.lu:ﬂdemr came to bouse & variety of commmity enterprises. It was the



only building used during the University's first three years of

operation.

Following its modest opening, another eighteen months pasged
before the infant University was able to expand ite offerings to
include ingtruction in science. The Board of Trustees hed planned in
1855 to edd two science depertments but they lacked personnel and
funding rescurces to realize their hopes. On April 2 of that year
the Board elected two Basgtern sclentigts into the fapulty -- Jameg
Hall of Albany, New York as Professor of CGeclogy, Zoology, and
Ratural History; and Joslah D. Whitney of Northampton, Massachusetts
as Professor of Minerology, Metecrology, and Chemistry.® These men
were listed as faculty in the first and second "Circulars" issued
in September 1855 and in July 1856, end in the first "Catalogus"
printed in July 1857. Although both Hall end Whitney appeered at
timee in Iowa Clty in conmectlon with geological surveys for the
State of Iowa, neither of them conducted classwork in Machanics
Acedemy. Each man was involved in a number of enterprises across
the nation. Each became prominent for work in several state and
regional surveys of geographical contours and of water, oll, and
mineral resources.®

Regpecting the non-appearing professors of sclence, Thomas H.
Benton; Jr.; & long-time member of the Board of Trustees; referred
briefly to them in his lengthy and deteiled address on the history of
the University at the Commencement Exercises of June 21, 1867. Benton
sumned up the academic year of 1855-1856 in this fashion:

Under this organization (meaning that of the spring
of 1855) it appears that the University wes agein partislly
opened in Sept. 1855 &nd continued in cpersation umtil June
1856 under Professors Welton (langumges), Johnston

(mathematics), Van Valkenburg (normal principal) and Guffin
(preparatory principal), the Chancellor and other Professors

being cnly nominally connected with it.”

At their meeting of June 30, 1856 the Board elected "the Rev.
J. M. Btone of Indiana," relating to him no other ldentification or



credentials, to the Chair of Natural Fhilosophy. They also resolved
then "that no salaries be paid to the President or any Professor of
the University except for the time they are in the actual service of
the University."® This resolution was probably unnecessary, for
fmos Deen; the presldemt-in-absentis, was compensated only for his
travel expenses incurred in three trips to Iowa City plus a $500 fee
for working up plans for organizetion. There appear to be no records
of any payments to Hall and Whitney for services to the Undiversity.
The resolution expressed the Board's frustmation after signing up
profesgors who did not appear on the scene to teach.

The Bev. J. M. Stone did come to occupy the Chair of Hatural
Fhilogophy, and gtudies pertaining to the structure and dynamics of
matter and energy began at the Univergity with the opening of the
fall term of 1856-1857 on September 17, 1856.7

Fo account survives of Professor Stone's background and
qualifications for the post in records of the meetings of the Board
of Trustees, who employed him, nor in the work of the historians
of the University's early years. The secretary of the Board had
identified him simply as "the Rev. J. M. Stone of Indians."

Fregented with the problem of supplying him with a pest and &
future, librarians of the Indisna State Library and of the Indiane
Historical Society, both in Indimnapolis, searched county, church,
and school records of their state.’® They discovered a biographical
paragraph in the General Catalog of Hanover College of 1890. In that
izgue the college gave an account of faculty and alumnl since the
1853 beginnings of the institution.

Before coming to Iowa, Jered M. Stone had served as professor
of natursl science et Hanover between 1851 and 1856. Born in Milford,
Connecticut October 4, 1808, he had earned his A.B. and A.M. degrees
at Miami University (Ohiec) in 1834 end 1857. He hed held Presbyterian
pastorships in Connersville, Indisna, 1857-1841 and in Springdale,
Ohio, 1842-1850.



The Hanover Cetalog listed him as "prof. and acting pres.
Iowa State Univ., 1B56-58." After the dismissel of the colleglate
faculty of the University, Btome became pastor of the Presbyterian
Church in Princeville, Illinois and the prineipel of the church's
acedemy there. He died October 10, 1876 in DuQuoin, Illinois where
he had served as Presbyterian pastor 1871-1876.

At the University of Iowa only & few of the more than one
hundred enrollees in the fall of 1856 were ready for classwork at
the college freshman level. The Tirst Universlity Catelog, which was
printed in the summer of 1857 and covered the events of the preceding
academic year, listed 105 students in the Normal and Preparatory
Departments and 19 in the varicus collegiate departments. Almost
all of them were from the city and rural outskirts of Iowa City, and
some of them had not advanced beyond the rudimentary "3 R's." !

Coursework as we understand it todey, with centrelly scheduled
hours continuing throughout the term on 8 specific snbject of study,
did not take hold at the U of I until the middle 1860's. J. M. Stone
and cthers of hiz time would bring together a group of students for
a serieg of lectures and demcnstrations. The students would then
study gpeveral pages of whatever text was within their comprehension.
Only & few were ready to work thelr way through Introduction of
Hetural FPhilosophy, the two-volume text of Denison Olmsted of Yale
College. Following their indtiation into & tople; like some phese
of ecoustics or optice; and thelir study of thelr text; the students
would take turns reciting and answering questions.

Very few records and descriptive accounts of the University's
academic program prior to the Civil War have survived to this day.
Record keeping tended to be brief and casusl, with very little
information reaching printed form. On rare occasions short items
about the openings of fall terms and longer ones about University
commencement exerclises would appear in the Iowa City newspapers of



the 1850's snd 1860's, the weekly Press and the weekly Republican.
Many issues of these papers are missing in the files of the library
of the State Hlstorleel Soclety of Iowa.

Ferhaps the best clues es to the first offerings of the
Department of Natural Philosophy appeared in the first University
Catalog, which simultaneously reported the academic program of 1856-
1857 and presented that for the coming year.

The subjects to be teught in this department are

1. Mechanics, including Statics;, Dynemles, Hydrostatics,
and Fneumatics. Analysis of Machinery: its elements,
uses, conditions, snd spplications

2. Electricity, Magnetism, and Electro Megnetism
3. Acoustics

4. Optics

5. Metecrology

A scmewhat different wversicn of the content and objectives of
Natural Philosophy was provided in & commmnication by FProfessor Stone
to the Towa State Teachere Associstion in the fall of 1856:

The coarse of instruction here will embrace a wide

range of topieg--and will be elementary and popular for
guch ss may require this mode, and more rigidly analytical

and demonstrative for such students as are sufficliently

grounded in mathematics. The history of inventions and

the relations of mechsnical philogophy to civilization

end buman progress will be brought prominently into view. an

Teaching and learning conditions in Mechanics Academy were

primitive and frequently uncomfortable, a situstlion common to many
educational buildings of the time. In 1B56-1857 an estimated daily
average of ninety students--with four professors, the preparatory
principal, and the normal principal--worked in four makeshift rooms,
thege crudely partiticned with many crevices among the separating
panels of boards. The library of some 200 books was a stairway closet
four feet deep and four feet wide. Foom stoves were supplied from



wood pileg in the besement. The building was often to be reached
ohly by weding through deep mud or snow.

Stone expanded upon the deficlencies of Mechanics Academy as a
University building in his report of December 27, 1856 to the Board
of Trustees:

.+« with & daily attendance of from 80 to 100 students
our room accommodaticons are sadly deficient. The work of two

different Depertments=--for instence--hes to be carried out
in & eingle room.

And in the same report on the critical shortage of booke and apparatus:

We are awvare that in the present condition of the
Iniversity it might be deemed m questicneble policy to make
any heavy expenditure for books and instruments. But you
are well sware that without some facilities of this kind
it is utterly lmpossible to work the Imstitution with any
satisfaction or success.

The library grew from fewer than 100 volumeg, many of them
“very old, very large, Very musty"” in the fall of 1855, to e count
of 479 in the spring of 1857.!% The apparstus resources for two
departments--Natural Fhilosophy and Mathematics--improved consider-
ebly during the year 1856-1B57. Thet July Stone essured the Board
of Trusteea that:

The apperatus procured is of the finest quelity
(with cne or two exceptions--the magic lantern, for
instance) and is safficient for the successful working of
Mathematical and Natural Fhilosophy Departments.'®

Apparatus purchased during the year and its coste wers listed
in the University Catalog issued in the summer of 1857:

Mr pump, $80; electrical mechine, #70; microscope, $05;
set of mechanicel powers and Atwood's machine, #75.

With the whole University operation confined to the space
afforded by Mechenics Hall, the teaching and leerning environment did
not improve over the year. Stone concluded his yeer-end report with
the plea:



More room--more room--Gentlemen, &3 goon as it can
poselibly be furnished. We sre all willing to work. Only
give us & feir opportunity.

As an academle study at the U of I, sstronomy was listed for
1856-185T as part of the third-year program offered in the Department
of Mathematics. It was slgebra, geometry, trigonometry, end survey=-
ing for the first two years; then celeulus and sstronomy for the
third and lest year. The Protessor of Mathematies, 1856-1858,
Frederick Humphrey, A.M.; was also the University's first librarian.

There is some surviving evidence of a few mathematics students
working in the calculations of the field of astronomy during the
latter part of 1857-1858. In his role as faculty chairmen, or acting
president, J. M. Stone gave an sccount in June 1858 of "studies pur-
sued by the more advenced students:" In mathematics, among other

things, they were

measuring helghts and distances, and celeulating letitude,
time, and the altitude of the heavenly bodies. They have
learned to congtruct all the trigonometricsl tables of
Bowditch's Nevigator end nearly sll the sstronomical tables
of the seme work. At the close of the term they were
engeged upon the most abstruse parts of Peirce's Spherical
Astrenomy. "

In the Department of Natural Fhilosophy at this time, Professor
Stone deteiled & longer list of "studles pursued:"

Mechanical philosophy, geometricelly end analytically pur-
gued; including the mechenics of solids; the doctrine of
force and moticon; grevitetion; the mechanicel powers in all
thelr varieties and applications; the subject of central
force and equilibrium; the pendulum in its principles and
applications; strength of materisls, ete. with experiments;
the mechenics of fluids, including hydrostatics, hydravliics,
pneumetica, and scoustlics, studied after the method of
genior cless recitation in Yale Collage, with experiments.

Lectures on animel mechanice, illustrated from the humsn
skeleton.

CGeneral physiceg, ineluding the impondersble agents, light,
heat, and electricity in thelr numerous sub-gections.

Cosmical errangements; as exbibited in the structure of the
globe, in meteorology, ete.l®



In such reports Stone was evidently trying to show that the
struggling little University was indeed more than & locel preperetory
school, that it bore some resemblance to a college, to "a higher
ingtitution of leerning." He was painfully aware that many Iowans
were reluctent to support an institution whose teaching was elementary
and which appeared to be serving only a emall part of the state. With
& blend of pulpit rhetoric and some of the language of physics, he
had warned the Trustees that

if ... the Public Mind shall gettle down upon the convietion
that it is a loeal school sustained at grest expense of
public funds what earthly power would suffice to uphold it
and commend it to publie favour? All the levers of
Archimedes would not under such malign influences suffice

to 1ift it ome inch out of the mud: All the batteries

that were ever put in action could not galvenize 1t into
even temporary vitallty!

He had concluded his December 27, 1856 report to the Board
with & benediction:

May the wisdom which cometh down from the Father of
Lights--through the person of Jesus Christ--be your guide
in all thege high and arduous responsibilities.

Even with the University facing suspension of its activities
becauge of lack of support, Stone contimued his efforts to provide
the belesgured program with some of the imvestitures of & college.

In July 1858 the University's first bacealaureate degree, that of
Bachelor of Sclience; was swarded to Dexter BEdson S8mith, 19; of Iowa
City. As Professor Btone's letter of recommendation shows, Bmith
earned his degree largely for his studies in Naturmal Philosophy.
The letter glso reveals the length and general nature of the candi-

date's work for the degree.

June 29, 1858

I do hereby certify that Mr. D. BEdson Smith has
pursued under my direction during two terms of five months
each in the State Undversity of Iowa & daily recitation in
Hatural Fhilosophy. The course of study thus indicated
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has embraced the subjects of Mechanical Philosophy, the
Statics apd Dynamicg of Fluids, Pyronomice, Acoustics,
Cptics; and Electricity in its several subdivigions. In
eddition to this he has attended g pretty full course of
dectures on the subject of Animal Mechenics. This Course
of Study bes been preosecuted by the sald D. E. 3mith with
muich zeal and success: and his attainments in this
direction--conjoined with general proficiency im the
several branches prescribed in other departments--are
deemad amply sufficient to entitle him to the Degree of
Bachelor of Science, and for which he is hereby recommended
to the Board of Trustees.

Bigned,
J. M. Btocme

A lengthy account of the following Commencement Exercisges, in
the course of which Bmith received his degree, appeared in the Icwa
Weekly Republican of July 7, 1858. In those days the public was
invited to & serlies of final recltations end cral examinations, and
the sudience was impressed by the amcunt of knowledge displayed.

The writer for the Republican, James Remley, expressed high praise
for the recitetions in the three departments of Mathematics, Anclent
Lenguaspges, end Modern Languages. Then he was more moderate in his
commendations of the fourth department:

In the department of Natural Philosophy and Chemistry,
although, as the professor stated, the classes were frag-
mentary and irregular, and destitute of suitable textbooks,
and in Chemistry pertleulerly, of anything like sdequate
epperetus; yet they ascquitted themselves in & very satis-
factory manner; and exhibited & good degree of proficlency
in the elements of thosze noble sciences.

Femley did not name any of the professors. He did indicate
that Stone, the acting president and Professor of Batural FPhilosophy,
was in charge of the Commencemeant Exercises.

I could not possibly understand Prof. Stone whem he
announced the pemes of the different speskers.

Apparently Remley's account met with gome digagreement, for
he wrote a follow-up letter for the Republican of July 1k to explain
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further his coverage of the event.

Messrs Edltors--

It has been suggested by & very intelligent friend,
that my remarks in the last Republican on the recent exami-
naticns, ete. B0 far a8 thay relate to the Department of
Ketural Philosophy, are calculsted to make n false impres-
gion gince they apply to only cne of the Elementary Classes
and entirely ignore the more advanced clasges. Yet at the
moment of writing, I had in view only the more numerous
class whose examination I had attended. In justice, then
to Profegsor Stone and the advanced class; I beg leave on
the suthority of the friend ebove mentlioned; to state that
the letter cless, consisting of Messrs. J. Porter;, G. B.
Hempton and D. E. Smith was not "fragmentary" and did have
& textbook--Prof. Olmsted’'s larger work on Nat. 'PhEEmphar,
that during the year, they went through geid textbook in
the mogt rigid and careful manner, uniformly epplying the
mathematical dememgtrations; apd &t the examination
acquitted themselves in & highly satisfactory manner.

In regard to the University the Republican also printed some
vehement protests sgeinst the suspension of its academic activities.
A new Board of Trustees had decided during the spring of 1858 not
to open the collegiate departments for the coming school year. Amos
Dean, the president-in-absentis, had been persuasive about the need
for & period to replenish financial resources amd to develop stete-
wide interest and support. Time and money would emable the Board
to refurbish the State Capitol into en instructional building, to
increage the gize of the librery, to sugment tesching spparatus, and
te recruit faculty for & more extensive program. Trying to pay the
bills of moving the capital to Des Moines during the eutumn of 1857,
with Iowa's economy aggravated by the national panic of that year,
the State Legislature was reluctant to fund encugh for cperation of
an institution which appeared to be serving only its local vicinity.!”

The feculty of 1856-1858 had perheps contributed to the suspen-
glon and to thelr own dismissal by pointing up the poverty of the U
of I and stressing the immediate need for an appropriation of $30,000.
A document presented to the Board of Trustees in Jamuary 1858, and



to the House of Representatives the following month, the "Memorial
of the Feeulty of the State University to the General Assembly of
the State of Jowa" urged the beginnings of what must have seemed to
many to be an overly expensive program.

Among other things, the faculty pointed out that the University
Library nusbered only 479 volumes. In contrast, they listed the sizes
of many U.3. end Buropean libraries. For instance, Yale College had
65,000 volumes, and Indians University counted 5,000.

To meet the demands of science and supply the rapidly
Erowing wants of the State;, would require; in the course of
a few years, $20,000 for the purchase of apparatus.

Although they were soon to have & building of thelr own,; with
the transgferred State Capitol more than quadrupling the space within
the rented Mechanics Academy, they stresged the deficiencies of thelr
future home and the urgent need for an additicnal building.

It is hardly necesgary for us to state that the
University milding, formerly the Capitol, needs thorough
and extengive repairs, since many of your Honorable Body
are intimstely acquainted with its time-worn and weather-
beaten condition. In additicn to repalirs; its rooms must
be changed; adapted to the wants and fitted up for the
uses of the University. In brief, it needs a complete
ovarhauling from base to dome. It iz estimated that
several thousand dollars, probably from six to eight
thousand will be required for this work.

The present edifice, even when repaired, will not
furnigh the requigite mmber of rooms for recitatiom, for
public exerciseg, for litersry societiesg, for library,
and other cabdnets ... A suitable building will probably
eost from $20,000 to $25,000.

They concluded with

Having exhibited the deficiencies, stated the
neceseities and indicated whet the State University of
Iowa ought to be; 1t devolves upon the General Assembly to
decide what it shsll be.

With confidence that enlarged views and comprehensive
gtatesmanship, uwninfluenced by private interest or local
prejudice, will inaugurate & new era in the history of



science in Iowe, end thus promote the highest interests of
the citizens and welfare of the State, your memorialists do
earnestly pray the General Apsembly of Iowa to grant, at
this eriticel period the desgired and needed appropriations
in behalf of your own State University.

J. M. Stone, Professor of Naturel Philosophy
H. 8. Welton, Professor of Anclent Langueges
Frederick Bumphrey, Prof. of Mathematics

E. Bondelie, Professor of Modern Languages

D. Pranklin Wells, Prof. of Hormal Department

E. M. Guffin, Prof. of the Preparatory Department
In response to the petition signed by all resident and ective
members of the faculty; the General Assembly appropriated in March
1858 45,000 for "repairing end modifying the building” and $10,000
for "the erection of & suiteble building for boerding hall, etc.”
Hevertheless, the Board of Trustees wvoted in July to dismiss the
faculty and suspend the operations of the University.'®

Except for the Normal Department under D. F. Wells, recpened
in the Frll to incresse the supply of schoolteschers; the University
closed down between 1858 and 1860. During the interim the peda-
goglecal program moved to the rent-free Capitol Building, working in
the southwest corner of the ground floor while the building was being
remodeled into a collegiate structure. In October 1859 the Rev.
8ilas Totten, who hed come to Iowa City to serve as paptor of the
Protestant Episcopal Church, was recruited as the University's first
president in residence. He had taught at William end Mary College
in Virginia and had served as president of Trinity College in
Connecticut,’®

Instructed to deliver an Insugural Address before the state
legislature in Des Moines, February &, 1860, President Totten empha-
gized the role of a state university in providing selentific progress
and eplightenment. Illustrating particularly from the work of esrly
ninetesnth century physical sclentists--Hans Oersted; Michael
Faraday, Joseph Henry--Totten envisioned a future brightened by
further discovery:
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And let no one suppose that the discoveries of the
nineteenth century have exhausted the domeins of nature;
leaving nothing further to be explored. We have only
begun to penetrate into her secret mysteries; and new
wonders meet uws on every side as we advance; and the
farther we advance, the wider appears the region to be
explored. Of that mysterious substance, the effects of
which science has lately cpened ocur eyes to behold in
the lightning, in the telegraph, and in the magnetic
engine, snd & hundred octher forms, we as yet know compar-
atively little. There are indieations of its sgency in
light and heat, and in vegetable and animal life; and who
can tell what benefite may not acerue to mankind, from &
further investigation of its properties and ite lawg. > o

Totten clearly gaw that the best hope for stronger and wider
support for the belesgured little university lay in the attractions
of science snd its applications. Farly in 1856 the first reilroad
had crossed the Mississippl end resched Iowa City. The telegraph,
labor-gaving machinery, analysis of mineral resources and agricul-
tural chemistry--all these were influentially making their way
westward during the late 1850's. During the turbulent and agitated
yvears prior to the American Civil War, the admncements of sclence
and invention geemed to many the most positive and hopeful movements

in the country.

The prospects of the University recpening with more sclence in
its curriculs appesled to thoughtful clitizens vho locked forward to
& time when Iowa youth might have instruction appreoaching levels like
those at Yale and Harwmard. Then the pation's leading institutions
in the teaching of science, ¥Yale had soch men ss Benjemin S111limen
gnd Denison Olmsted in Ratural Fhilosophy; Hervard enjoyed the presence
of Asa Cray, America’s foremost botanist; and of Louis Agasslz, the
celebrated natural historian. Jowa reeders of eastern periodicals
like the American Journal of Science and the Arts, founded at Yale and
popularly known ag "Silliman's Journal", were intrigued by discoveries
in the laboratories and study rooms of Eurcpe. Charles Darwin had
published Origin of Species in 1659, to be supported in the United
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States by Gray end attacked by Agassiz. In Scotland Lord Eelvin was
notably advancing the understanding of thermodynamics. In Germeny
Robert Punsen end Oustay Eirchhoff were developing spectroscopic
technigues for the enalysis of chemical elemente and of heavenly
bodies by means of prism-refracted color spectra.

During the early months of 1860 President Totten worked with
the Board of Trustees to organize end prepare the Unlversity for its
recpening. He found it difficult to attract educators with back-
grounds of recognized accomplishment to an unstable and frugal situs-
tion. But he and the Board did the best they could. When the
University reopened in September 1860, with all its departmental
chelrs filled, the new and second Profesgor of Hetural Fhilosophy,
like Stone; was also & member of the clergy. The Eev. (Oliver M.
Spencer had been in charge of & young ledies' seminary in Indianapolis
before his call to Iowa as Profesgor of Ancient and Modern Languages.
After arriving in Iowa City, Spencer exchanged chairs with the FRev.
James Lillie for Chemistry snd Netural FPhiloszophy, as the department
was renamed in 1860.

Born in Cincinnati in 1829, the son of the prominent Ohio
clergyman, Oliver 0. Spencer, he had graduated from Chic Wegleyan
University and had become & minister in the Methodist Eplscopal Church.
He had been placed in charge of & young ladies' seminery in
Worthingteon; Chic,; and later transferred to & similar position in
I_nﬂja.mpulia.“

In sddition to the departments of 1856-1B58, the new faculty
rogter included a Chair of Natural History; to inaugurate the teaching
of the life and earth sciences at the University of Iowa. HNamed as
Curator end Librarisn end Acting Profeseor of Fatursl History wes
Theodore S. Farvin, a southeastern Iowa attormey, & longtime supporter
and lobbyist for the University, snd & former member of the Board of
Trustees. Active in Iowa politics and in the Mesonic Lodge, and
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given a variety of other duties in the University, Parvin did not
begin to teach natural science until 1861-1852.°%%

Like Parvin, Spencer was a man of broad education and interests,
gquiet and courtecus in memner, exceptionally articulate in speech and
writing. Appointed to teach languages, he taught physical science
during the first two years st Jowe. He served as Becretary of the
Faculty during 1B50-1B62, and his handwriting of the minutes set
standards of neatness and legibility rarely achieved by his successors
in that post. After his appointment to the University Presidency in
August 1862, followed shortly afterward by the arrival of Gustavus
Hinrichs to teach physicel science, Spencer taught Moral and Intellec-
tual Philosophy and Belles Lettres until his departure in June 1866 to
become UU.5. Consul in Genoa, Italy. While holding this diplomatic
post he wrote articles on Italian life and literature for such American
periodicals as Atlantic Monthly and Harper's. In 1878 he was appointed
Consul General iln Melbourne, Australia, where he lived until his death
in 189532

Judging from Iowa City newspapers of the early 1860's, Spencer
was highly regarded as a public speaker; both for his lectures on
Burcpean culture and for his guest sermons at local churches. Follow-
ing & public ceremony in tribute to Stephen Douglas shortly after the
untimely death of the Illinois Senator in 1861, the Weekly Iowa State
Reporter, Iowa City, observed: "The funeral oration wes delivered hy

Prof. Bpencer of the State University. It was & well consldered,
LIB-T1

elogquent; appropriate; polished addresas.

Spencer also conbributed articles on practical science to the
local press. For ingtance, he detailed hiz own experiments for the
improvement of the color and flaver of sorghum syrup. He called
attention to optimum temperatures, crystallization, and specific
gravity in his extraction processes.

As indicated by the title of the department; Chemistry and
Naturel Philosophy, starting in 1850 the sciences were beginning to
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separate, although they were still under one man in the same depart-
ment. But Chemistry; which recelved little ettention from J. M.
Stone (and that little during the last term he taught), was to be
emphagized in the new program. There was a growing demand for
services in this field as Spencer pointed out in an early report to
the Board of Trustees. He referred to "frequent applications made
by partieg degiring an analysis of soils;, minerals; minersl waters,
oreg, articleg of commerce, and octher compounds; which applications,
from our geographical position, are likely to increase for many
years to come. Moreover, this department of the University, in
succesaful operation, may become & most useful and important auxiliary
in developing the rescurces of the state."*®

The listing of subjects to be teught in the Universlty Cetalog
of 1861-1862 reveals an effort to echieve an equel balance between
Phoysics and Chemigtry in the offerings of the department headed by
Spencear:

I Hatural Philogophy, including Mechanips, Hydrostatics,

Hydrocdynamics. Pneumatics, Acoustics, Pyronomics,
Optics, Magnetism, Statical and Voltaic Electricity.

IT Mechanical Philogophy, with its application to the
highar Mathematics.

IIT Chemistry, including the imponderable agents, Chemi-
eal Philescphy, Inorganic Chemistry, end Organdc
Chemdatry.

IV Anelytical Chemistry, embrecing & systematic course
of quentitative and quelitetive anelysis, under the
direction and supervision of the professor of the
department-~-together with the applications of Chemistry
to Agriculture and the Arts.
The progression in time of the Courge of Study wes: Junior
Clegs: First Term--Naturel Philosophy; Second Term--Chemistry.
Senior Class: First Term--Analytical and Agrieultural Chemistry;
Second Term--Mechanical Philosophy in its application to the higher

Mathematics.



In those days Junior Class meant the first year at & college
level; Senior Clasgs; the second year. The University was not yet &
four-year college az we understand it today. A B.A. degree could be
earned in two years, and an A.M. could be the reward for a third

year of study.

In respect to Oliver Spencer's teaching of chemistry and
natural philesophy there appears to be less surviving record than of
the teaching of J. M. Stone. For one thing, during President Totten's
reégime, Commencement Exercises became much more formel, with student
orations and mousic replacing the finsl recitetions before s public

audiencs.

Bome account of Spencer's science teaching appeared half a
century later in Clarence R. Aurmer's History of Education in Towa:

Profeggor Oliver M. Spencer so demonstrated hisz work
that his department became the most popular in the institu-
ticn. One of his aggoclateg hag gald that as professor of
physles and chemistry (1860-1B63) Spencer was scantily
provided with epparsatus; btut by using whet he hed & course
of illustrated lectures wes prepared which early in the
second year of his service made his the most attractive

clagses in the University.?”

The associate to whom Aurner referred was Nethan Leonard, pro-
feggor of mathematics at the U of I, 18560-1887. Wwhile this informant
did not edd Spencer's attractive appesrance and his elogquent and
polighed speech s contributing factors to the populerity of his
lectures, encugh is kmown of Spencer's possession of these qualities.

The gite for Bpencer's lectures and demonstrations in chemistry
and natural philosophy was 0ld Capitol. Through 1860-1862, before
the completion of the adjacent South Hall, it was the scene of all
the University's instructicnal activities, with the exception of the
Hormal Department which moved beck to Mechenics Academy for e while.
At the time of the 1860 reopening, the University had more than
quadrupled ites floor space, for the former Capitol Building had more
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than twice the length, more than twice the breadth, and much more
useble ground-begement floor.

Except for the secopd floor; sselgmment and use of the rooms
tended to be fluid and casusl smong the departments. The former
House and Senate chambers on the second floor came to house chapel,
ssgembly, and the larger lecture groups; also, the library and the
locked cabinets for apparatus, supplies, and the begimnings of the
natural history maseum.

The Faculty Mimutes of the 1860'e rarely indicate the location
of an academic mctivity in 0ld Capitol. The whole University was
guch & gmall organization that students and visitors could scon find
their way to profesgorial desks and learning areas. During the Civil
War enrollment grew and activities expanded into South Hall, and an
item dated December 24, 1B5% cited the faculty agreeing to reguisi-
tion labels for the roome essigned as follows:

Pregident-- cabinet

Dr. Robert-- 8 of BW Division

Prof. Parvin-- NE Division

Prof. Wells=-- 5 of SE Division
Frof. Lecnard-- N of NW Division

Mr. Hinrichs-- SW Division

Mr. Borland-- N of SW Division

Migs Davis-- Large room of new bhldg.
Misgs Brainard-- NE room of new bldg.
Migs Powen-- NW room of new bldg.

As the brief outline in the handwriting of Professor Nathan
Leonard, the then faculty secretary, shows; Presldent Spencer had
the privilege of inhabiting the relatively sustere and sequestered
Senate Chamber upstairs. The Collegiate professors, along with
D. Franklin Wells, Frofessor and Principal of the Normal Department,
held forth on the first floor. Among other things, the ground floor
housed the Model School, a practice teaching orgenization, om its
gouth end. The janitor (the entire Physical Flant and Cempus Security
pergonnel of the time) lived with his family in the north end.®®



In the early 1860's faculty members and students were pleased
to inhabit the former Capitol, & mich more commodicus and comfortable
building than Mechanics Academy. The description of the dewveloping
campus in the University Catalog of 1852-1853 was brief and glowing:

The University is located at Iowse Clty end occuples
the spacious building erected for & State House. Another
large tuilding, designed for public halls and lecture
rooms, is nearly completed. The site is a beautiful and
commanding one, embracing an extensive campus highly
ornamented with groves of native forest trees.

But more tuildings were soon to be needed. Increasing enroll=
ments, expansicn in academic offerings, and the growth of student
gervices and clubs were to create demands for more sgquare footage by
the close of the Civil War. The Department of Physleal Sclence was
particularly expansicnist at that time. Primarily responsible for
its growth was & young Danish-German lmmigrant whose work will be
the subject of the next two chapters of this history.

Hotes and Scurces

Newspapers cited are in the Library of the State Historical
Bociety of Iowa loceted in Jows Clty. Most of the other source
materisls are in the University of Iowa Archives in the Special
Collections area of the University Library and in the stacks of bound
volumeg of pericdiecals. Primary gsource volumes in the Archives are
Minutes of the Board of Trustees, Book A 1847-1876 and Minutes of
the Faculty, Book A 1B60-1881. The University Catalogues of the time
are valueble gources but these tend to offer consldersbly more than
was sctuslly given. TFor instance, the Catalog of 1856-1857 listed
nine departments, five "philosophical” and four "scientific.” Then
it presented only four active collegiate departments for the previous
year and the one %o follow.
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DEPARTMENTS TN OFERATION

Besides the Preparetory and Normael Departments, the
Trustess have openad the following Departments in the
Univergity proper, wviz:--those of the ANCIENT LANGUAGES;
of the MODERN LANCUAGES; of the MATHEMATICS; and of
NATURAL PHILOSOPHY. They have deemed it proper first to
organize the Departments, and then to open gradually and
guccessively, for the admisslon of students, such, and so
many only, s the exigencies of the time regquire. They
bave organized the University for the FUTURE se well &s
for the PRESENT; and in that organizaticn heve been more
golicitous of bestowing upon it the elements of FUTURE
GROWTH than of PRESENT FERFECTION.

11, M. Stone's report to the Board of Trustees, July 6, 1858,

?Vernon Carstensen, The State University of Jows: the Collegiste
Department From the BeErml.nE to EEE; Doctorel Dissertatiom, SUIL
Department of History, Jume 1356.

Thomas H. Benton, Jr., Historical Sketeh of the State University
of Iowa (Commencement Address, June 21, 1867). Later revised end
expanded into book form, 1879.

Jogiah L. Piekard, Higtorical Sketch of the State University of
Iowa, 1800,

Clarence Ray Aumer, History of Bducaticon in Iowse, Vol. IV,
published at Towa City im 1916 by the State Historical Boeiety of
Iowa. For this volume Aurper drew from material on the development
of the gciences in his unpublished "Manuseript Releting to the Teach-
ing of Science," the original typescript of which is at the State
Historical Bociety of Towa, Iowa City.

Carstensen wrote a massgive and authoritative history of the
eirly years, a work substantially enriched by his interpretation of
events and by appended copies of significant documents. He provided
accounts of the political, ecomomic, and educaticnal aspects of the
University's founding and early development. But the reader of
Carstensen can find relatively little in the book concerning the
teachers and their classes in the 1850's and the early 1860's. Sur-
Viving records were few and often difficult to locate, and there was
g0 much for him to relste ocutside the feaculty-student activities. He
was writing for these yesrs & history of the University ms & whole,
with ite early policies and problems; its aspirations, frustrations,
and controversies. Other historiens were expected to follow with
accounts of the development of individual departments end eolleges.

Carstengen apparently wrote most of what he ecould find ebout
J. M. Stone, who seemed toc have disappeared without & trace after the
suspension of the University in 1858. Others among the earliest
faculties remeined in eastern Iowa for some time afterward.

The name of J. M. Stone appeared but once, end on only one page,
in Aurner's uncompleted manuscript on the teaching of science, a work
which ie relatively rich in information on the physicel sciences at
the Univerazity for much of the fifty-year period of 1860-1910.




“The common assumption that Naturel Philosophy is merely an
old-fashioned term for Physlecs is unsustained in the history of science.
From the days of anclent Greece, the word philosophy has served as a
broad and prestiglous heading for man's search for understanding of
himself and his enviromment. Owver the years various qualifying adjec-
tives==intellectunl, moral, natural--developed and were employed to
divide the arees of study and the modes of investigation.

Naturel Philogsophy is rarely used now outside the universities
of Scotland, but for many centuries the term embraced all studies of
man's environment, particularly of what was perceivable by the senses.
Then, as the work of Galileo, Kepler, and Newton developed s content
of mathematical laws for the motions of large bodles, FNatural Fhilo-
sophy applied primarily to what was measurable and constant in the
physical and earth sciences. Flant and animal organisms and the
proceases of growth became the province of Natural History.

By the early ninetesnth century Chemistry and Geology has grown
rapidly and begen to diverge as separate fields of study. With these
departures Natural Philosophy and Fhysics became virtually synonymous
as department end textbook titles. In the 1880's, for instance, &
text widely used in the United States bore the title: Introductory
Courge of Natural Philosophy Edited from Ganot's Popular Physics, by
William G. Peck.

4 summaries of the earliest cperations are based on informetion
in Carstensen, op. cit. and in Benton, op. cit. aleng with wverifica-
tionz from primary source materials in the University of Iowa Archives.

BThis is & history of the beginnings of science teaching at the
U of I, so, although no evidence has appeared showing any significant
connectlon between the early activities of the University and the work
of James Hall and Jogish D. Whitney in Iowa; it seemed appropriate
to give some account of the roles of these prominent and influential
gcientists when they were in the viecindity.

®In his bicgraphy, Life and Letters of Josiah Dwight Whitney
(Houghton Mifflin, 1909) Edwin T. Brewster called attention to the
eppointments in léEE of both Jamez Hell and Whitney to the faculty of
the University of Iowa. Brewster then observed that "as the University
of Iowa existed in large part only on paper, the chief dutiez of the
profeggor of chemistry were understood to be in connection with the
state geological survey." HNoting Hall's commitments to other survey
projects, Brewster pointed out that "Hall was able to give at most
but a quarter of his time to Iowe; so thet Whiitney, nominally only
chemist to the survey, became practically its working head."

fmong the excerpts from Whitney's letters which Brewstar
inecluded in his book, one to the scientist's wife, from Muscatine,
Towa, dated April 21, 1856 told of difficulties of travel from
Burlington to Muscatine toward Iowa City. The succeeding lettersz in
May and June of that year are from Schenectady, Hew York. Then in a
letter from Northampton, Magsachusetts dated December 20, 1856, Whitney




related ... "to Iowe again, where I spent & couple of months only, &s
the westher was so unfevorable thet the field work hed to be cloged
up very early." ;

From such evidence it peems that Whitney appeared briefly in
Iowa City in the epring of 1856 and spent approximately two monthe in
Iowe during the fall of 1856, preoccupied primarily with his field
work cutglde Jowae City. He might have vigited Mechenles Academy, only
three blocks away from the geologlieal survey's headquarters in the
State Capitol; and perhaps he might have met the science teacher J. M.
Stone and other members of the early faculty.

" Benton, op. ecit.
SMinutes of the Board of Trustees, 1BLT-1B76.

University Catalogue, 1856-1857, corroborated by Cerstensen
and Benton and by J. M. Stone's reports to the Board of Trustees.

1%%4brarians in Indianapolis alsc found a brief item in The
History of Fayette Coanty, Indlana to the effect that Rev. J. M. Gtone
was the first pastor of the newly bullt Presbyterlan Church in
Connorgville. The information from Indiena librarians Leona T. Alig
and Frances B. Mecdoneld is now in the J. M. Stone file in the
University of Iowe Archives.

11on his way to Grinnell in September 1855, Lecnard F. Parker
visited the State University where at that time he found that "algebra
wag the highest study, and there were gixty pupils pcsttered all the
way down to the three R's"--from Jacob A. SBwisher's Leonard Fletcher
Parker, p. 4T. Parker was to become Professcr of Oreek language and
Literature, 1870-1887, at the State University of Iowa.

12printed in Voice of Iowa, thas early journel of the Iows Stete
Teachers Association, in January 1857.

*2Professor Henry 8. Welton, Ancient Languages, 1855-18s8,
degcribed the unattractive condition of about fifty of the books in
1855. The following year Frederick Humphrey, the first librarian,
said he found some 160 books "thickly covered with dust and lying on
the floor,” as recorded in History of the University of Towa Lib_ﬁ.?
by Mildred Thorne (University Archives). In the laete Epring o

Humphrey corganized the library into five plesges, as follows:

I Theology 14 volumes
IT Jurisprudence and Politics L3 "
IIT Science and Arts 155 "
IV Belles Lettres 100 i

¥V History 1 B

_% Wi
*%J. M. Stone, "Report to the Board of Trustees,” July 6, 1857,
1% Iowa City Republican, June 20, 1858,
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'"The circumstances and controversies relative to the Univer-
sity's interregnum of 185B-1B50 are given full trestment in Carstensen,

op. eit.
"E‘ﬂ.rﬂtenﬂen, op. cit.

1% eodore Wanerus, a 1910 graduate of the University, wrote &
series of short blographical sketches of the early presidents for the
Iowa Alumnus. Hig account of Silas Totten appeared in Januwary 1912,
Vol. IX, pp. 105-108.

0From "Insugural Address," President Silas Totten, in the
University of Iowa Archives. Totten demonstrated a considerable know-
ledge of the history of science as he repeatedly emphacsized the role
of the university in providing the basic principles for the advance-
ment of science and its applications.

There iz & common belief that practical men, with
little learning or cultivation, have been the great discov-
ererg and inventors: and thet to them slone we owe, gll the
improvements in the practical arts. But this iz & great
error. The learned must invesgtigate the principles of
science, before the ingenious artizen cen apply them to the
purpose of life.

Watt, and Whitney; and Arkwright did nothing more
then apply principles,; which had been investigated long
before by learnmed men, either belonging to the Universities,
or trained in them; end without these principles, they
never could have proceded one step in their inventions.
Watt could never have perfected the pteam engine, had mot
Dr. Black, of the University of Glasgow, first investigated
the laws of steam.

2 meodore Wenerus, "Oliver M. Spencer" in Jowa Alumnus,
February 1912, IX, 136-140. Wanerus summed up:

Oliver M. Spencer's period of gervice at the State
University of Iowae was characterized by a more thorough
centralization in organization, and by a steady growth in
ettendance.

The old system of giving credit by means of certi-
ficates of proficilency was ebandoned and the work of &
gchool year mede the basls of granting degrees. Work
completed in the filrst three years of the scientific
courge; and for four years' work, the degree of Bachelor
of Fhilosophy. Those completing the four year elassical
course were granted the degree Bachelor of Arts.

®2J. W. Rich, "Natursel History st Iowa State University--What
It Was and What It Is" in Towa Alumnus, April 1906, III, 187-19L. Rich,
& former University of Iowa librarian, observed that:
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+++ the pname of Theodore 5. Parvin eppears in the
catalogue as "Curator and Librarian, and Acting Professor
of Natural Higtory," but no cless was organized in the '
subject that year (1860-1861). In 1861-2 actus) work in
natural history began in a tentative way--with & small
unclasgglified geologleel cabinet, no apparetus, and no
library worth mentioning.

Byanerus on Gpencer, op. cit.

E‘Heeg Iows Btate Reporter, June 12, 18561.

*®0. M. Spencer, "Chinese Sugar Cane,” Iowe City Republican,
October 8, 1862,

“f0. M. Spencer, "Report to the Board of Trustees,” undated
MSE cited by Carstensen, op. cit.

“"Clarence R. Aurner, History of Education in Iows, pp. 1T4-175,

2% Mlong with discussions end decisions on student infractions
of the ruleg (like thoge for chapel attendence and behavior) considera-
ticns of the jenlitor's work performence sppear frequently in the
Faculty Minutes of the 1860's. The jenitor was instructed, for
instance, to relocate the woodplle to & less consplcuous place, to
get up screens at the entrances to the cuthouses, end to be more
vigilant in keeping the town boys from pleying on the campus.
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Chapter Two
Repid Rise and Support of Physical Science

As the Civil War drew toward its close, interest in the
physical sciencee begen to sweep mcross the smell campus. The
interest was bolstered by the opening of & new laboratory and chapel-
librery building (North Hell) in the fall of 1B57. At the crest of
the upsurge, during 1870-T1, four cut of every five of SUL's 350
students’ at the time did some work in the new laboratories whose
director called "temples of science.” Eloguent, energetic, and
evangelical in scientific ceuses, Custavus Hinrichs found Iowa
students receptive.

He had migrated to the United States in the summer of 1861
after studying for eight years in the polytechnical school founded
by Hans Oersted at the University of Copenhagen. Then 24, he was
the author of a small book on the electromagnetic prineiples of
telegraphy and of a pamphlet on terrestrisl magnetism.? Unsble to
Tind a college post becsuse of the shrinking enrollments during the
Civil War, he secured his first employment to teach foreign lenguages
in the Davenport, Iowe school system. In September 18652 he was
appointed to teach French and German at the State University of Iowa.

Spon after his grrivel in Towe City, he begen to essist with
the instruction of chemistry and natursl philosophy. Oliver Spencer
had just become the University's third president and hed inherited
the teaching of moral and intellectual philosophy from departing
President Silas Totten. BSo, from 1862 through 1864, Spencer and
Hinrichs shared the physical seclence teaching load, with more end
more going to the younger men with the more specialized training.
Hinrichs still had the modern languages to teach.
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The record at that time of Unlversity administrative actions
and deliberations was the Faculty Mimutes. During the autumn of
1862, only three brief notations appear regerding the new man:
September 13, 1862—"G. Hinrichs elected teacher of modern languages"
«=s "salary $450." October B—"Hinrichs appointed recorder for
weekly reports of student scholarship." November 19—"Prof. Hinrichs
to take charge of instrumental music on all occasions at Chapel."”

The increase in physical science offerings is best shown in
the University catalogs, which were printed during the summer, giving
specifics on courses and enrollments for the previous acajemic year
and, in more general and promotional language, looking forward, for
instance, to additional chemical and philosophical apparatus and
new building fecilities under construction. At that time the school
year consisted of three terms of three months each—fall, winter,
and spring terms.

For the year 1862-6% the department had given a full-year
course (three terms) of Natural Philosophy and two terms of Chemistry.
In 1863-54 Chemistry became a full-year course with the addition of
a spring term in agricultural chemistry. In 1864-55 departmental
offerings were shown a8 g three-year course of study; with four term
courses of Natural Philosophy and five terms of Chemistry. In
1865-66 it was four term courses of Natural Philosophy and sight of
Chemistry.

The 1865-66 Catalog also lists the hourly schedules for
Prasident Epencer and the five other membera of the collegiate
faculty. The "Programme" for Professor Hinrichs shows that he was
confronting students without a break from 8 a.m. until 1 p.m.,
Mondays through Fridays.

Fall Term: B—Mechanics, 9—Ilaboratory Practice, 10—Physics,
ll—Ilaboratory Fractice, 12—fnalytical Chemlstry.

Winter Term: B8—Electricity, 9—ILaboratory Practice,
10=—=TInorganic Chemistry, ll=—=Laboratory Fractice, 12=Minerology.



Bpring Term: O8—Opties, 9—Laboratory Practice, 10—Organic
Chemietry, 11—Laboratory Practice, 12—Agricultural Chemlstry.

President Spencer teught two eclasses each morning, and
Professzor Nathan Leopard of Mathematics and Astronomy, three. The
Frofessor of Anclent Languages had four dailly classes.

Afternoone, evenlngs, and weekends were alsc periods of inten-
give work for Gustavus Hinrichs. He was conducting resesrch and
reporting his findings in a veriety of professional and populer
periodicals. He was giving public lectures on & wide range of topics.
He was writing his owm textbocks for both Physics and Chemistry.

He wes plenning and securing equipment for 3,500 f‘tE of laboratories
for the new North Hell, constructed between 1855 and 1867.

And throughout all this much of his time and energy was
consumed by the major crusade of his esrly professionsl 1ife, hise
studies of the mechanics of atoms. As a student in Copenhegen in
the 1B850's, he had begun to senge the nsture of his destiny. He
would bring to the stoms of the fifty-odd chemicel elements the kind
of unity and order that Kepler and Newton had formed for the motions
of the planets. He would become & major bepefactor to students of
chemistry and physice and would ensure for himself & principal role
in the history of asclentific discovery.

After thirteen years of labor on his passionate quest, he
offered to the world in the summer of 1867 "A Progremme of Atomechanies:
or Chemistry as s Mechanics of the Fanatoms.” He mailed his work to
some Bixty locations of physiecal sclence activity in Eurcpe and to
at least ten in the United States.? He wrote sccompanying and follow-
up letters in severel languages to many Bcientists; including such
eminent personages as John Tyndall and Charles Darwin in England,
Auvgust von Hofmann and Justus von Tdebig in Germany, end Dmitri
Mendeleev in Russia. Hinriche hed copvinced himself thet he was
laying the groundwork for a system of mathematical principles govern-
ing the common structure of the different elements.
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Irewing snalogies from the celestisl mechenics of Kepler and
Laplace in particular, Hinrichs urged:

Let us have the boldness to pronounce & similar hypoth-
e8is in regard to the chemical stoms. Let us suppeose that
the atoms of the different elements only differ in regard
to guantity; that 1s; in regard to the number and relative
position of the atoms of some one primary matter ... *

In fugust 1868 he read three papers detailing the ramifications
of his "Programme” before the anmual meeting of the American Associa-
tion for the Advancement of Sclence in Chiecago. Agein in August
1859 he read three more papers at the AAAS meeting in Salem, Massa-
chusetts. On each oceasion two of the three papers were published

in the Proceedings of the AAAB.

It should be noted that other speculative scientiste had
developed theories on the unity of metter, but none gppesr to have
promoted thelr progrems with more zeal and persistency. Nor d4id
they more exhaustively detall the presumed structural relaticnships
of their basic essence. Hinrichs' hypothesis was advanced some
forty years before the proton-electron model of the atom a8 supported
by the experimental studies of J. J. Thomsen end Ermest Lord
Butherford and by the thecretical work of Niels Bohr and others.

Hinrichs encountered considerable akeptlcism and criticism
as he detailed his structuring of the "panatom.” Some senior members
of the AAAS viewed his presentations as presumptuous and premature.
With one eminent scientific figure, attacks and counter attacks
contimied far several years and resulted in exchanges of mutual
gnimosity. Jemes Dwight Dena, Yele geologist and editor of the
American Journal of Sclence, called the Atomechanice "fanciful and
unintelligible" and charged the younger men with plaglarism from
Dang's Minerology and from the works of others. Hinrichs spiritedly
counterattacked Danse on grounds of misgquotation and ineccurecy and
sccused the senior scientist of "deliberste sppropristions” from the
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work of Hene Heuy, the elghteenth century French ninemlﬂgiat-ﬁ
Since Dang, along with Louis Agaseiz of Harvard, was one of the
mojor Americen scientists opposing Darwin's work om evolution and
natural selection, Hinrichs wrote to the British biclogist in hope
of support. Charles Darwin's reply could be described as carefully
noncommital but sympathetie.

Mg. 13, 1868

My Dear Bir:

I have recelved your letter with its enclosure in
reference to Professor Dana, tut T heve not received
some other publication to which you allude. As it is
many years slnce I have attended to chemistry, I should
not be able to form any sound Judgment on your theory;
but I can clearly see, if vou can establish your case,
that you willl have made a magnificent discovery ...

Pray believe me;, dear Bir, with every good wish,
yours faithfully.

Ch. Darwin

On several occasSions earlier, Hinrichs hed corresponded with
Jogeph Henry, the most renowned physical scientist of mid-nineteenth
century Americg. Henry served as science pdvisor to seversl U. B.
Fresidents and ag pdministrator of the Emitheonian Instituticn sinee
ite beginnings in 1B4B. In 1867 he helped Hinrichs in disseminating
eoples of Atomechanics abroad. Henry's letter to Hinrichs at that
tima could be deseribed as benignly understanding and encouraging
but circumspect:
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Smithsonian Institution,
Washington, July l2th, 18567

Profegsor G. Hinrichs
Iova City, Iowa

Dear Sir:

Your copy of Atomechanik has been received and I write
to say that it will give us pleasure to transmit as many
copies as you may desire to send to German Physiclsts and,
also, copies of the work on Chemistry and its French resume
to Chemiste in Epgland and France.

A large amount of thought and labor is, at thie time,
devoted to moleculer physics and indeed it is the branch of
Science to which we mey lock for more extended views of
nature, and from the investigation of which we may hope to
cbtain further control over the physical forces which under-
lie the phenomena of the materisl Universe.

I need not; however, say to you that the test of the
value of an antecedent hypothesis, in regard to the subject,
ie not only its capability of explsnation of known phenomena,
tut , also, its power to suggest and develop those which
Are OeW.

Yours, Very respectfully,
Joseph Henry

Hinrichs also hoped for approval and support for his panatom
hypotheses from John Tyndell who, following Michsel Faraday's death
in 1867, had succeeded to the directorship of the natural philosophy
laboratory of the Royel Institution. Tyndall's measurements of the
gbsorption of radignt heat by geses and his studies of beams of
light through water and solutions, Hinriche asserted; all served to
prove the open geometrics of his structuring of the common elements
of the atoms. As the following letter shows, Tyndall gently
admonished the impetucus younger man:
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8th January 1868

I spent some time todey in locking ower the resume
of your work. I wholly agree with you that the problem of
chemigtry is one of molecular mechasnlics, end the last eight
years of my life have been occupled In endesvoring to get
some experimentel hold on the atoms and molecules them-

galvag.

Whether the time has come to found a definite eystem
such as you propose 1s an open question. For my owm part,
I fear opening the petals of that flower before it is
mature.

Yours very traly;
John Tyndall

But Hinrichs was not to be restrained by any lack of acceptance
of his program. He contimued, for instence, to cite Tyndall's work
a8 supportive of his theories: in 1868 in "How & Snowflake is
Built," an article in the Scientific American, and in "Atom-Mechanics
Proved by Tyndall's Experiments,” in the American Journal of Mining.
He also crusaded from the public lecture platform in Iowa City,
Muscatine; Daverport, ete. He seldom ranged far from hiz base.

Travel for speeking engagements consumed considerably more time then,
and he was mich too busy to expend very meny of hie deys in that
fashion.

In Iowa at lesst his presentstion of "The Unity of Matter"
appears to have been well received. After noting the largest audience
of any recent lecture, the Muscatine Daily Journal delivered this
opinion:

We have heard some of the most noted savants of
science in our country and cen truly say that Prof. Hinrichs
is equel to the best of them as a publie lecturer.

He has been described as willing to talk on almoet any
gelentific subject as well as on some other educational toples. He
tpoke on "The Coal Fields of Iowa" in Council Bluffs and on "What
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the Stars are Made Of" in Davenport. He was "one of the most
versatile men in American Science,"” according to one admirer.’
Ancther pulled cut all the stops in his organ of praise.

G. Hinrichs; the peer of Agassiz; the countryman
of Humboldt, the pieneer of scientific investigetion in
this era, whose name is as familiar as & household word
in schools of Berlin, Vienna, 5t. Petersburg, Paris, and
Stockholm. ©
The suthor of the extravagent langusge sbove, Editor John P.
Irish of the Iowa City Fress, chose for his Christmas Day paper,
1B6T, to print in full verbatim Hinrich's hour-long Sunday Lecture
on "Faith and Science.” Rarely did s newspaper of the time report
mich of the content of a speech, except for Inmugural and State of
the Union addresses by U. 5. Presidents and sometimes a major speech
by & state governor. Generally a nineteenth century editor thought
it sufficlent to name the speaker and his subject; then offer some

praise or censure in a brief parsgraph.

With the publication of Derwin's Origin of the Species in
1859, Hinrichs was speaking in a time of considerable controversy
between votaries of the new science and supporters of the 014
Testament version of creaticn.

He distinguished between the territoriee of science snd faith
in this fashion:

How science is the substance of things lmown, the
evidence of things seen (heard, or otherwise perceived).
+s+« Taith ie the evidence of things not seen, like the
stars of the noonday 8kY ...

With examples from the histories of science and religion, he
pointed out that sclence beging in a diversity of individusl approaches,
then moves toward unity and harmony in the discovery of the natural
lawe underlying and governing animal and plant 1ife and the structure
and motiones of matter. On the obher hend, be explained, falth starts
with & universally unifying awe and love of a creative and immortal
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being of supernatural power; then partisans tend to divide into

numercus differing and often conflicting sects.
Thus we see, that history proves sclence to be
convergent , centralized, centripetal; while falth has been
centrifugal; decentralized; and divergent.

The passicnate eloguence of Hinrichs in the ceuse of sclence
reached & peak in the rhetoric of this passege:

They who would put shackles to sclence; those who

I."‘-J would hinder her in her onward march are undertaking to

[e——

stop the effulgence of the noonday sun, are trying to
pravent the solar ray from reaching every pert of the uni-

verse; and fortunate it is that every attempt of this kind
is wain, for as in neture the light of the sun fills our
rivers, sends rain to ouwr fields, weaves air into grain,
with one word, supporte and feeds all changes on the globe
from the deposition end vaporizetlon of the dew drops to
the brightening of the eye of men; 8o science is the only
and sufficient basis of the wealth of humanity.
Hinrichs sent Derwin a copy of "Faith and Science” and received
the fellowling response:
I have read your Sundsy lecture on Faith and Bcience
with very great interest: it eppears to me excellently
written and contains meny ideas quite new to me. ©
Such excerpts from Hinrich's wide repertory of speech and
publication, and responses to his presentatione, revesl, among other
thinge, his versetility and Ilntensity. He was unquestionably committed
to the edvancement of science, seeking personal recognition--there
was considerable vanity in this Messigh--and also sharing his mowledge
with & genuine concern for the enlightenment and welfere of cthers.
The altruistic gide of his neture is well attested by student and

newspaper support. 1@

In 1854 he began his campalgn for a physical science laboratory
that he was determined to make the best in the country:. His medel
was the lasboratory for general student use that Justus von Liebig
established in the 1B30's at the University of Giessen in Germany.
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The state legislature appropristed funds for a new bulilding, the first
floor of which was to house physical science and the second floor a
chapel-assembly-library room. And in the summer of 1865 Hinrichs was
provided with $100 in travel funds to visit Eastern university
laboratories to gain ideas for the design and equipping. He chose to
spend nearly a week each at the laboratories at Harvard, Yale, Columbis,
and Michigan. He reported that they were all modeled after von Liebig's
laboratory, thus reinforcing his intention to emulate, if not eurpass,
the one at Glessen.ll

Opened for use in the fall of 1867, the laboratory was prowdly
deseribed as "second to none in the United Btates” year after year
through 1871 by the University Catalogue. TIts proportions and
errangement 8 were reported as follows!:

Exclusive of ample halls and the basement rooms
already partly used for chemical purposes, the lsboratory
proper has an area of nearly 35,500 sguare feet with a helght
of fifteen feet. It is divided into four large rooms; of
which the 'SBtudents Laboratory' is thirty by sixty feet.

The laboratory is already well provided with cases (in two
gtories; the lower eight feet high, the upper seven,
accessible from a gallery) filled with apparstus, chemicals,
minerals, rocks, ete. ete. It is provided with the most
necegsary furnaces, distilling epparatus, gas and water fix-
tures, belances, spectroscape, etc.

In the fall of 1860 the editors of the University Reporter,
precursor to the Dally Iowen, visited the laboratory and wrote:

"Neatness and most perfect order was cbserved. We
saw much new apperatus purchesed by Prof. H. when east
last summer: & new anslytlcal balence; a series of models
of crystals of glass; and a collecticon of finely crystalized
minerals. We were shown an Arsenic apparatus, invented by
the professor himself, which in regerd to eccuracy is far
superior to any heretofore constructed. A hundredth part
of & grain can be detected by 1t; even 1f diffused in a
large quantity of liquid ... when we took our departure
from this revimr, we did it feeling prouder of the depart-
ment, of the University and of the State. 2
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Ehortly after the visit of the Reporter editors, the leboratory
acguired some additional epperstus: a goniometer for messuring the
angles of crystals, a Fuhmkorff induction codl, Hofmenn's epparatus
for the decomposition of water; and a Holktz electrical machine capable
of producing eleectricity without friecticn.l®

Hinrichs welcomed visitors to view his arrgy of apparatus
imported from France and Qermany. There were cnly a few such lsboras-
tories in the United States in the late 1860"s, end SUI"s was becoming
the major one to the west of Ann Arbor, Michigen. The visltore were
bound to be impressed to find so near the frontier so many lnstruments
of such awesome precision, seemingly portentous of miraculous perform-
ance. High priest of this "temple of science,” the small and intense
professcr presided over the ritusls of lsboratory method, pointing
cut his frased pictures of, end testimonisl letters from, scientiste
of central Europe mounted arcund his posted LABORATORY RULES:14

1. BE QUIET.—Talk not fo your fellow students; and only

in low vhisper to your teacher. Walk to and from the balance
g0 that your stepe are not heard. Early learn thus to ghon

reverence for truth and its investigation; the laboratory
should be a temple of sclence.

2. HE CAREFUL.—Handle every apparatus precisely as
directed, and as if it would require a fortune to replace
it. ©See that everything is in good order when you receive
it, and take an honest pride in returning 1t in excellent
order to your tescher. If you injure amything, frankiy
take it to your teacher, and pay enough to repair the
injury and the loas.

3. BE CERTAIN.—Do everything so that no doubt can arise.
Megsure, weigh, and record as directed, then you will be
sure. Do not trust to your memory. Do not esSsert amything
of which you are not sure. Never guess--at most, estimate.
Devoutly, evangelically the apostle of Bclence, Hinrichs sought
to invest every laboratory action with a charismatic sura of deep
significance and nobility of purpose. "Students with their own young
hands dip the water of truth from the pure fountain of nature,” he

cald in wrging other instructors to use the methods advenced in his



text, The Elements of PhySics, Demonstrated by the Student 's Own
Experiments. Clumeiness and fumbling were not to be permitted with
the instruments of progress towerd kmowledge. The instructor should
initiate the student into the use of the laborstory with meticulous
care. Thus the novitiate should begin with measuring and welghing,
not only because magnitude and welght are major properties of matter,
tut also to "acquire some degree of culture in his fingers, so very
necessary in experimentation."'® Bo the first forty pages of The
Elements present & list of exercises, with procedures and precautions
painatekingly spelled ocut, in measiring snd weighing and in sketching
end drewing objects and eguipment.

To the readers of these annals who have had experience in modern
physics leboratories, Hinrichs' methodology may well appear excessively
elementary as well as perfectlonist,; even pompous. But there was very
1ittle eclence taught in the public schools at that time; and many
students were seelng thelr first meter sticks and gram-welght balances.
Some perhaps had collected and classified rocks, plants, and insects;
but few had even entered a physical science lgboratory. Thus for
these inexperienced newcomers, many of them st the college preparatory
level, Hinrichs stressed care and ceution in handling the tools of his
Bciences. Apperatus and supplies hed not come eesily into the labora-
tory. Annual funding from the Board of Trustees for these items
totaled $142 in 1865, $150 in 1866, and $270 in 1BET7.1°

With the new North Hall laboratories in operation and the
growing prestige of their director; the funding incressed substantially.
In 1868, in sddition to nearly doubling the anmusl smount--from $270
to $500--Hinrichs was given an essistant to help him with the large
enrollment in the physical sclences: FRush Emery, the University's
first aseistant professor and the first faculty member to hold a
Ph.D. degree.

One of Hinrichs' first students, Emery hed earned an A.B. at
SUT in 1B63 and his A.M. in 1B6L, He contimied his study in Germany,
receiving his doctorate st the University of Goettingen in 1B68.17



39

In 1B69 the Board of Trustees voted $1,000 for the laboratory;
in 1870, another $1,000 and & second essistant, Francis Wipher, to help
with the mounting program.

The academic year of 1870-T1 proved to be the summit time of
Hinricha' influence and of support and enrollment in the physical
scienceé. In addition to directing a total of 202 students in their
leboratory practice, he was complimented by newspaper editors and
cther visitors.

Barlier, in the winter of 1870, his self-esteem and loecal
reputation hed been considerably enhanced by sn event in Austris. On
Jamary 20, 1870, Wilhelm von Haidinger, Director of the Geological
Institute of Vienna, read and praised Hinrichs' peper om the structure
of guartz before the Imperisl Academy of EBciences. The University
Reporter of March 1870 made much of this:

Haidinger referred to the complete harmony between
his own observations and the graphic constructions given by
Prof. Hinrichs relating to the motion of the solid particles
of pseudomorphs, and to the moleculsr motions which attend
the slow formation of crystals. He also called ghttention
to the progressive lsbors of Professor Hinrichs in the study
of artificial crystals, and placed before the Academy a view
of the buildings of the State University of Iowa ...

"Won Haidinger is ome of the oldest and ablest of
living mineraloglsts; and 1t glves us pleasures to cheerve
from time to time that the man whom some of us are proud
to recognize as cur teacher, ls also appreciated by the
gblest workers in the great field of science.

Hinrichs was also trying to generate more interest apnd activity
in physical science in the public schools. In his department's peges
in the University Catalog of 1869-70, he noted that "for the next
year will be added a course of three lectures on The Physical Lsbora-
tory of our Common Schools.” On the same catalog's page describing
THE LABCRATORY, he concluded with an exhortation which must hawve

irritpted some of his fellow scholars:
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Echool teachers, desirous of introducing physicel
gciences into their schools, will at eny time, by spending
a few weeks at the University; receive that special infor-
mation concerning physical practice in schools; which is
essential to Success in this work. They will, by seeing
classes work at the experimenting tables, learn more in
one day in the lsborastory than they could learn in weeks

from books.

A few months later, in March 1871, he set up on the title page
of The School Laboratory, & publication of his department, the
following:

Let us hasten the day when an experimentative
table, with physical apparatus end specimens, shall be

as indispensable an appurtenance of the smallest school
house as a blackboard is now, and when every town of a
thousand inhabltants shall possess a good SCHOOL LABORATORY
wherein twenty-five puplls can experiment et the same time.

In the University, as revealed by the Catalog of 18T70-T1, all
students were required to take some physical science courses and to do
some work in the lsboratory. The degree program comprised five jyears,
including the sub-freshmen class for those who had not completed high
school. Admission wae by examination over the English and Latin
languages, srithmetic end elementary algebre, and U. 3. history and
geography .

Hinrichs and his two aeslstants provided a full-year course in
physical science for both the sub-=freshmen and for the freshmen. For
the sub=freshmen it wes Elements of Physics in the fell term, Elements
of Chemistry in the winter term, and Elements of Cosmical Physics in
the spring term. FPor the freshman class it was Principles of Physics
in the fall term, Principles of Chemistry in the winter term, and

Applications of Physical Science in the spring term.

The sophomores were free of requirements in Hinrichs' department,
taking work instead in the natural sclences. For thelir junilcr and
senior years; students chose either the Literary or the Sclentific

course of study.
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Term-length courses in Physical GSclence for the Junior Class
included Descriptive Minerology; Fhysical Minerology; Molecular
Science, Agricultural Chemistry I, II, and IT; and Qualitative Analysis
I, ITI, and III. The offerings for the Senior Class included Higher
Physice I, IT, and ITI and Quantitative Analysie I, II, and IIIL.
(Higher Physics was largely theoretical induction end deduction.)

The catalog assured its readers that "the degree of BACHELOR
OF ARTS will be conferred on every student who completes the Literary
course; that of BACHELOR OF PHILCSOPHY on every one completing the

Scientific course."

Iuring the three University commencements of 1889, 1870, end
1871, the literary degrees totaled 1, the scientific degrees 18,
es complled from the catalogs of those years.

A feature of the University Comencement exercises of June 27,
1871 wae the insngursl sddress of B new President, the HReverend George
Thacher. The sddresfs turned ocut to be the beginning of the end of
Hinrichs' hopes for the continued expaneion of his programs.

Notes end Bources

In sddition to those surviving records preserved in the Archives
of the University of Iowa Library, in the University Reglstrar's
Office;, and in the Library of the State Historieal Bociety of Iowa,
other collections have been useful in the preparation of Chapter Two.

One such collection is the Theodore Parvin legscy of books and
papers to the Iowe Mascnic Library which he founded in Cedar Rapids.
From 1860 to 1B70 Parvin was Professor of Natural History and Librarisn
at BUI.

Ancther 1s the gift of Hans Hinrichs of Et. Louls of his grand-
father's works and records to the Archives of the Univereity of Illineds,
Champaign-Urbans, Illincis. In 26 manuseript-boxes the GUSTAVUS
DETLEF HINRICHS collection renges from his high school texts and
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notebooks through the mumercus articles, pamphlets, and college
textbooks he wrote and published. Much of his perscnel and profes-
gional memorabllia-—copies of correspondence, newspaper clippings,
lecture notes, etc.—can be found there.

! University Catalog, 1870-T1.
2 "contributions to Knowledge by Gustavus Hinrichs," a biblic-

irgghprw in the Journal of the Iowa Academy of Sciences, XOI, 30,
Hinrichs was B principal founder of the Iowa Academy.

*From his papers in the Archives of the University of Illinois.
He marked the locations on meps of Europe and the United States.

‘"A Programme of Atomechanics,” pamphlet of August 1B67.

E"Remarks on & Recent Editorial in the American Journal of
Science,"” pamphlet of May 1868, responding to J. D. Dana's editorisl
of January 1868.

“Muscatine Daily Journal, Dec. 5, 1867. Similar praise appeared
in Davenport Gazette issues of April 3, 1B67 and February 15,

¥ "Gustavus Hinrichs," a blographical article by C. C. Wylie
in The Palimpsest, XI, 19%-, May 1930.

SEditer John P. Irdish in the Iowa City Press, Aug. 9, 1871.

“From the previcusly quoted letter from Charles Darwin, dated
Augnst 15, 1868.

1°For one of meny examples: "Petitionm for More Science at the
University,"” MSS Archives, by Frank Springer et al. (five other
students).

LlReport of Hinriche to the Board of Trustees, June 25, 1866.
12University Reporter, Nov. 1869.

13Prom Report of the State University to the General Assembly,
15" Jﬂ.‘m 15_, ]-ETG'n PTEEi.ﬂ.ﬂﬂt IIH-EE Blﬂ-l:‘-k ﬂlﬂﬂl I‘E"pﬂ'l‘trﬂd thlt thﬂ
General Library had reached 2,000 volumes end that the new law Library
"already musbered nesr 1,000 volumes."

1%As printed in Hinrichs' textbock, Elements of Physics, 1870.

1fAddendum to above book, "Ouide to the Proper Study of the
Elements of Physies," p. 156.

1%Minutes of the Board of Trustees, June 25, 1865; June 28,
1866; June 25, 1061.

i 17 "pash Emery," biographical article in the University Reporter,

June 1855,
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Chapter Thrae

Dissenpgicn and Decline from Préminance

The years 18T70-T2 proved to be the peak period of the rise mnd
influence of the physical sciences at the University. From then on
the efforts of Hinriche and his supporters failed to halt the cutting
end weakening of the laboratory-besed program. Despite some impres-
glve plaudite in British and American journale, the share of flhan=
cial support and pusber of course offeringe diminished. The path
wag to be dowrward and dim of prospects for more than forty years.

Foreghedowing the coming dimunition was the resignation of
gcience-gupportive Pregident Jameg Black in December 18T0. After an
interval with Nathan Leopard, Professor of Mathempties and Astronomy,
es acting president, the Reverend George Thacher was formally inaug-
ursted as Black's successor on June 27, 187L.

On thet occasion the new President urged a renewal of more of
the classicel and philosophical educetion preveiling in the venerable
universities of the Esstern sesboard. He particulsrly stressed the
values of Iatin end Greek in the development of intellectusl and
morel discipline.!

And the time is fast coming when the recent loud
outery egainst the required study of Latin and Greek in
cur colleges will seem too gbsurd snd even Iudicrous ever
to heve been sincere; for it ies one of the surest mesns of
elegant and finished culture. The languages themselves
gre more nearly perfect than any other ever used by men.
The literatures embodied in them comprise the purest models
of written composition extant. Their remsins are among
the most precious of all the legacies of olden times to
the present. They are called the dead langueges. Never
was & word more abusively misepplied.
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Such language wermed the hesrts of Amos Currier and Leonerd
Parker, the teachers then of clessical lengueges and of encient history
gnd literature. For the past several years the Board of Trustees,
the legislature, and the public hed grown more responsive to the
"practical education" of the physical sciences then to the cultural
disciplines of the treditional depurtmenta.‘

President Thacher went on to pay homage to other fields of
study as contrituting a proportional balance for both earthly and
immortal 1ifed®

But exactly, what is to be this academical course?

Chiefly study--of the anciept classlics; of the modern

languages; of mathematics; of natural,; physical; and

pelitical science; of philoscphy end English literature;

each to be adjusted to the others in such proportion thet

the effect of the whole curriculum shell be, es nearly es

possible; not a one=sided but & symmetrical end well-
balanced education.

It was a foreboding dieclosure to Gustavus Hinriche as he
listened in the chepel-assembly room above the laboratories which he
had toiled to obtain, to equip, and to celebrate. But the new
Fresident was to receive effective support for his views from feculty
mephbers who felt too little recognized end Hinriche overly lionized.
At times the 1ittle scientist's strutting and preening manner
galled hie associates. MAnd he could expect little favor from those

he considered to be less competent, less dedicated, and less vigorous.

But it was not until the spring of 1873 that the new courses
of study were to take effect and cast the physlical sclences into
relatively minor roles. In shaping their progrems, Thacher, Leonard,
Currier; and their supporters had to move slowly and carefully to gain
gpproval. They did succeed, however, in reducing the physical science
funding for supplies and spparatus from the $1,000 of the previous
year to $500 for 1B71-T2. Meeting with Thacher and Lecnard at the
time of the June commencement and presidentiasl inaugural ceremonies,
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the Board of Trustees voted $800 for Leonard's department of mathe-
matics and astronomy. It was the first time in the history of the
institution that another department received a lerger appropriation
than that of physical science.®

Three months after the insugiral and fiseal activity of the
last week of June; an event in London ereated an upturn in Hinrichs'
fortunes, deleying further reduction of his influence and share of
gupport. The prestigious science journal, Neture, devoted three fall
eolumns (ebout 3,000 words) to a laudatory review of The Elements of
Physicel Science and to the work of its author in the laboratorles
of the Btate University of Iowa.® This evaeluation provided a timely
defense for Hinrichs as he struggled to hold what he hed won.

Portions of Nature's review were soon quocted in American
Journals end newspepers. Among the endorsements cited from the
British publication:

We trust that these important reforms in science
teaching will prove contaglous, amd spreal rapidly from
the plateau of Iowa City to a region of even greater
extent than the American continent.

It is deplorable to think how few school laboratories
there are in England which could in any way vie with that
in Towe State University, where 'more than two hundred
students heve experimented within six months;' and we fear
that this state of things will continue for the most part
unaltered until the publie examiners require a prectical
knowledge of the sciences teught in schools.

and, after discussing the work, chapter by chapter, and considering
the amount of space allotted to each subject:
Btill, if Prof. Hinriche has not dlscovered every
gem; he hed nevertheless succeeded in pointing out the

right path of discovery, along which he has acted on the
whole as a faithful end thoroughly painsteking guide.

and, eocncluding with the follewing pearagraph:



We trust that the afforts of this able reformer of
sclence teaching will be amply seconded; and we believe

that these Elements will be found of great service to
every consclentious teacher, who will be able to glean
from them many valuable suggestions both as to method and
treatment; and we recommend them especially, because a
widely spread knowledge of a work of this kind will tend
very much towards the introduction of experimental science
into the curriculum of our schools.

Such international recognition, following other accounts
supportive of his work; spurred Hinrichs to ilpcrease his reguests for
more facilities and apparatus. Polnting out that his program had
outgrown the space in North Hall in 1BS9, just two years after its
occupancy, he asked for a new leboratory bullding at & cost he esti-
mated at $20,000. In addition, he requested an apparatus appropria-
tion of $4,000 for 1B72-T3, saying:®

The above wants of the laborstory mist be satisfied,

or it will become unable to give that practical instruc-

tion which is demanded by the students whe throng its

TOOmS .

He accentuated his pitech wilth a ten-page tribute to the power
of physical science in its industriel and military spplicaticns:

The possession of the knowledge of physical science
enables Great Hritain to exert a mechanical power equal

to & nation almost twenty times as mumerous, but not
poesessed of that knowledge ...

This same lmowledge gave the North a great advantage
over the Bouth in the late Civil War; for the burning of
200,000 tons of coal per anmim under the bollers of north-

ern factories performed as much mechanical lgbor as 1,400,000
able-bodied, full-grown Slaves could anmally perform for
their mesters ...

and in its contributions toward the enlightenment of manlcind:

If mich of superstition yet remsins; it is due to the
fact that the proper study of physical science has not yet
become an essential part of the work of every common
Echool.
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But the University leadership and the Board of Trustees were
not pufficiently persuaded, for the appropriations for 1872-T3 pro-
vided only $700 for the physical sciences, whereas Leconerd's depert-
ment was voted $1,000. The following year, 1873-Th, Hinrichs'
funding weas further reduced—to $550—and methematics and astronomy
was granted $2,250. (This princely sum was to pay for a telescope
ordered from Joseph Grubb of Dublin and to erect an observatory to
house the instrument.)”

Hinrichs contimued undsunted to campaign for the support of
his sciences and his ways of teaching them. In the spring of 1873
when the new academic program was about to amputate some of his
classes from the courses of study, he welcomed editors and other
persone of influence in vieits of his "temple of science." He was
particularly gratified when Rogsiter W. Raymond, U. 5. Commissioner
of Mining, came, examined the work of the students, and reported:*®
Frof. Hinrichs wes not the first, though one of the
first, to insist that physics as well as chemistry; should
be studied in the laboratory; and that every law, principle,
gnd mathematical relation should be verified by the actusl
cbservation of the pupils. But he is the first to show how
this can be done conveniently and efficiently, with simple

and ipexpensive apparatus, end for large numbers of
B"h-mEﬂ:tE &8

I have examined a large moumber of the leboratory
Journals of the students, and I am satisfied that this
system is practicelly efficient.

During the summer of 1875 Hinrichs traveled in Burcpe to wvisit
geience centers in England; France, and Germany, and to exhiblt at
the Interpetionsl Exposition at Vienns more then one hundred of the

lgboratory Journels of his students.

The I.Tni'l.rerﬂi‘la' R'E-'Elfn.'tEr had this to say soon after his return ”

On the morning of the Ath, while walting in chepel
for the ususl exerclses, we were agreeably surpriszed by
the entrance of Professor Hinrichs ... The firet notice
of his entrance was from an unusual excitement among the
students next to the door, which, &5 he pasged up to the
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platform, incressed to an enthusisstic clepping of hands.
Professor Hinrichs is a general favorite, and gll were
gled to see him back ...

The Heidipger Club ere anticipating & rare treat
from Professor Hinrichs' promised lectures on his
Eurcpean tour. We are glad to inform cur readers that
he has promised us several articles on the same subject ...
Upon his return from this summer abroad, he reported to the
Board of Reganta:ln

I have during the past summer wisited the principal
laboratories of Eurcpe at a considerable expense to

myeelf. In regard to facllities to advanced students,

those laboratories are far ahead of any on this side of

the Atlantic; but I am sincere In the conviction that

many of our American leboretories alrepdy now do more

good to a greater number of studentes than is done by

Eimilarly endowed laboratories in Europe.

In the above report he pointed out that he had taught and
given laboratory practice to pearly 300 students in each of the
school years of 15T1-T2 and 1872-T5. He requested that "at least
five thousand dollars should be expended at once" to obtain "a
collection of accurate working instruments for exsct studies in
Physics and Chemistry." But he did not press this time for a new
geience building:

The necessity of a new Laboratory bullding, referred
to in oy preceding blennial report; has been removed by

the great change in the course of study, cerried into

effect at the recommendation of a mejority of the

Collegliate Faculty.

The reshaped courses of study had truncated much of the program
that Hinrichs had described for 1870-T2. In the fall of 1873 there
were now three Colleglate Courses--Classical or Philosophical or
Eclentifie--in place of the two-=Literary or Scientific-=that had
been in effect between 1865 and 1872. In sll the pew programs of
study Physics (Fall Term) end Chemistry (Winter and Spring Terms)
hed been moved to the sophomore year. Ewven in the SBeientifie Coursge
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of Study no further physicel science course wes required, but
Physiology and Zoology were obligatory in the junior year and Geology
and Aptreoncmy were requisites in the senior year for those pursuing
e primarily scientifie education. Juniors and seniors could choose
only one elective course each term in Physice and Chemistry.ll

In short; Hinrichs could now reach and teach fewer students
in fewer classes 1n his efforts to develop interest and methodology
for the advancement of sclence. Thus the courses of study adopted

in 1873 blocked his hitherto onrushing campaign. FrusStretion and
dismay, efter so much arduous work accepted elsewhere but rejected at
home, esealated his reactions from appeal to protest to resentment and

TENCOT.

The "ravishing of studies from his chair"” drastically affeected
the pumbers of students choosing to be identified with the sclentific
course of study. The proportion of science "majors" dropped from
around half in 1868 through 1871 to their lowest levels from 1874
through 1878, with only 2.5 percent of the regular students listed
a8 "scientific"” in academic year 1875-T6.

For a pericd of twenty years beginning with its issue covering
1874-T75, the University Catalog listed the names of the students by
eless and by their chosen course of study (Classical, Philosophieal,
or Scientific). The Scientific proportion over this period follows:

187h=75  L.8% 1879-80 10.8%
1875-T6 2,59 1880-81 17.0%
1876-77  5.2% 1881-82 21.34
1877-78  b.14 1882-83 19.6%
1878-T9  T.u% 188584  25.14

There were no catelog figures comparsble to the gbove for the

late 1B60"s and early 18T0's, btut the proportions of degreea in
gcience to those in arts and letters et that time indicate thet around

half of the students had progrems that were heavy in science courses.



After the slump in curricular Science activity during the
eultural elitism pericd of the middle 1870's, Thacher was eased cut
of the presidency, asked to resign in 1877.)% He was succeeded by
University leaders more sympathetic to the seclences and to law and
to engineering. The proportion of science majors then began to rise
steadily end substantislly in the early 1880's in the Collegiate
Department (the precursor of the modern College of Liberal Arts).
But this rise in science stody was largely influenced by a growling
interest in the natural sciences. Under the tutelage of Samiel Calvin,
in geology, and Thomas Macbride, in botany, the quarries, fields,
gnd riverbsnke became the popular laboratories. The field trip and
the netural history museum were displecing the work sessione at the
apparatus bench.

His support end course offeringe cut, his assistants teken
from him, Hinriche diverted much of hils time and effort into the Iowa
weather reporting service which he began to organize in 1875. The
state was districted; and hundreds of volunteer observers reported to
the central station in Hinriche' home. Located one block north of
the SUI campus at 9 East Market Street, the house was a three-story
structure with the top bristling with weather instruments. He often
remgrked that he built his home more to serve Science and the State
than for the comfort of his family.

The quantities of logbooks; charts;, maps; observer communica-
ticons; and other metecrologicsel dsts in the Hinrichs Collection et
the University of Illinois sttest the zesl and industry of this first
metecrologist to be appolnted by any state in the Unlted States. The
University of Illincis collecticn preserves elghteen volumes of such
logbooks and reports over the years 1876-1888, with some of the weather
summaries beginning as eerly as 1871 when his weather study was pri-
marily in conjunction with his teaching of meteorclogy in his North
Hall laboratories.
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There are also numercus reprint articles in the Illinoie
archives with such titles a8 "The Grest Iowa Meteor,” 1875; "Descrip-
tion of the Storm of Easter Sunday, April 21, 1B78 in Iowa,"” 1879;
"The Climate of Southern Russis and Towa Compared,” 1888; "Ternadoes
and Derechos,"” 18B8: and "Rainfall Lewe Deduced from Twenty Years of
Observation," 1893.

To give much attention to Hinriche' work in the beginnings of
Iows weather reporting 1s outeide the intent and scope of these annals,
which primarily deplet the work and workers in physics and astronomy
emerging from natural philosophy and growing into the modern programs
of an eggregete of specialized groups. Yet, since Hinriche was
perhaps the most versatile--and the most controversiel- -scientist in
the history of the University, the wide range of his work should be
recognized before examining the developments which led to his dismissal
end to the verbal donneybrooks of charges, countercharges, and inves-
tigations which followed.

Iring his first years at SUL; Hinrichs appeara to have worked
quietly es well es diligently at hls assigned tasks. A poor young
immigrant grateful for the opportunity, he labored to bulild a physical
science program under the helpful lesdership of President Oliver
Spencer. One can speculate how different the 1870's and the 1880's
might bave been st the Unlversity 1f the urbane and progressive
Spencer had remained at the helm instead of leaving for the U. 5.
foreign service. ©OSucceeding presidents lacked the qualities to
maintain harmony in the faculty and to mediste effectively with the
University's governing board.

Historiens of the University's first fifty years devote consid-
ergble space and prolixity of languege to Hinrichs' career and to the
problems raised by his aggressive campeigne for a major role for
physical science. Carstensen,!® who takes SUT up through 1B78, is
largely laudatory of the scientist, while noting his sbrasive manner
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toward some of his associastes. William ¢. Lang,'® who carries on
through 1900, deals extensively with his dismissal and the following
repercussions and investigstions. Carl B. Cone,!® in his history

of the College of Medicine, where Hinrichs taught part-time from 1873
through 1885, strongly condemns his actions which in 1888 brought
lengthy state investigations of the University and of medical perscnnel
and practices in particular.

While there was some friction within the feculty during the
late 1B60's, Carstensen points to 1B72 as the year when "the break
occourred. " As recorded in the Faculty Mimutes of June 25, 1872,
Hinrichs was confronted with his frequent charges that other profes-
sors "de not respect the work which he attempts to do in the Laborastory."
The faculty voted to refer the matter to the Board of Regents for
consideration and urged "a reproof to the erring party, whoever he may
te. "

The Board sdmonished "Professor Hinrichs to extend to the
Pregident of the University the honor and courtesy due to his statiom,”
and, among other thinga, requested Hinrichs "to refrain from teaching
astronomy except to such extent as may be approved by the professor of

nig

astronomy .

Given the differing backgrounds and tesperaments of the two men;
it was almost inevitable that Leonard and Hinrichs wowld clash in
Jurisdictional disputes over the teaching of estronomy. In most
institutions of the time astronomy was linked with mathematics. Cal-
culations in celestlal navigation, using sextants and star transits,
went along with engineering calculations employing esrth-messurement
trangite. Astronomy was clearly en extension of the mathemstics of
earth, Lednard maintained.

But Hinrichs was also deeply interested; as well as kmowledge-
able, in areas of astronomy. He haed published papers on planetary
motions and their effects. He liked to lecture on large-body, or
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coBmic, physics and point to likenesses within hies structural concepts
of the physics and chemistry of the atoms end molecules. Also,.the
composition of metecrites was obviously within the prowvince of the
minerologiet and the inorganic chemist, Hinriches declared.

Following the admonishment by the Board; rumers cireculated that
President Thacher had requested Hinrichs' dismissal. A group of
Students, with the support of many townspecple, set up = meeting to
honor the little scientist, presenting him with a gold weich es g
demcnstrat ion of their affection. HNewspepers took Hideﬂ,” with the
Clinton Herald, the Des Molnes Register, the lowa City Press, and the
Ottumea Courder warmly supportive. The Burlington Hawkeye and the
Iowa City Republican (the latter generally at odds with the Democratic
PJ'IJJ came out partly approving but mostly disspproving: recognizing
Hinrichs' achievements but decrying his egotism, his capacity for
creating dissension, and his lack of tect in openly espousing
Darwinism before audiences including religious fundementalists.

Hinrichs contimied to be an epicentral figure in newspaper
disputations. In the spring of 1874 an Iowa graduate then at Yale
for advanced study precipitated a flurry of conflict inm & lengbthy
and severely critical letter to the Press.!® J. P. Sanxay contended,
among other charges, thet Iows was not a resl university in the sense
of providing significant research in the sclences and the lumanities.
He ssserted that only one man in the faculty merited & place smong the
nation's scholars.

sas if Qustevus Hinrichs' neme were erased from its

catalogue, the University would decline to an ordinery

dispensary of other men's thoughts and its ambitious

title become a Mige Barcasm.

Ieonard accepted the task of responding in support of the
University. He avoided discussions of personalities and cherges of
political corruption, asdmitting that the Unlversity was lapgging in
reéearch. He sald that it was not quite fair to compare a young
institution with establishments like Harvard and Yale.l?
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The meteorite fall near Amana of February 12, 1875 brought
both Leonard end Hinrichs to the scene; each eollecting and quarreling
over some of the fragments. Aggrevated by their previous differences,
the animosity of the two men reached the point that the Board appointed
a committee of three Regents to examine the matter. Upon the report
of the committes; the Board reprimanded both professors for cerrying
their personal guarrels to the newspepers. Hinriche ssked the Board
to investigate the "systematic opposition" of Leonard to his work,
alge to exemine the assignment of Physical Science to sn inferior
pogition among the departments followlng the adoption of the 1873
course of study. The board expressed thelr intent to treat all
departments as of equal importance and entitled to equal conslderation,
then referred the metter to the faculty to study end report.??

At this time Hinrichs received & substantisl vote of confidence
from nine prominent Towa Citisns, who presented some finencisl support
to Fhyslical Sclence as evlidence of thelr esteem. The group, headed
by M. L. Close, requested the Board for permission for them to give
$200 anmially, half for Hinrichs to use for apparatus and publication
costs, and half as prizes for student performances in quamtitative
analyeis. The petitioning offer, which the Board accepted, concluded
with this testimonial:

We ask the endorsement by you of this coffer for the
reason that we regard the practicel results of physlcel
gclience and chemletry as of more lmmediste finencial
benefit to the state then anything else taught in the
university. You mist be aware that the mamifacturing
industries of the East have been developed and are main-
tained by application of the chemical knowledge. And
we regard the fostering of original research in the same
direction as of the highest value to every menufacturing
interest in the Northwest and g8 ope of the Ffirst duties
of Iowa Undversity. We glsc intepd this g8 s token of
cur profound respect for your present Professor of EBclence.
The establishment of the Close Prize and the accompanying

favorable publieity made only =& slight upturn in the fortunes of

Hinriche' programs. The classicists held the reins, and the faculty
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contimied to diminish the relative support and influence of the physi-
cal sciences. In 1876 the Board was persuaded to assign Hinrichs'
one remaining asslstant, Willlam C. Freston, to serve under Professor
Leonard in the more flourishing department of Mathemstics and Astronomy,
which was now offering more coursewocrk and boasted a telescope obser=
vatory, 27

This transfer of hiz hard-working assistant to his arch rival
wag & shattering blow to Himrichs. Preston had been one of his sblest
and favorite students between 1BGS and 1859, at which time he had
graduated; to succeed Fush Emery as an sssistant; then as assistant
professor.

Following Thacher's departure in the summer of 1877, & member
of the State Board of Regents, Christisn Slagle sccepted the presi-
dency pro tempore for a periocd of one year. Slagle, a Feirfield
tusineseman and conellistory by nature, hesled some of the wounds
ereated during the rigid Thacher regime, and there followed a brief
pericd of reletive peace on the campus.

Blagle worked with faculty and the Board for & recrganization
into two sub-faculties: & School of Letters, including the Classical
and Philcsophical courses of study; and & School of Science; with
common curricule for the freshman end sophomore years and three
opticnal programs for the next two years: FPhyslcal Sclence or Natural
gelence or Engineering. Hinrichs wes somewhat placated by his appoint=-
ment as chairman of the sub=faculty of science.

Perceiving a need for a seasoned educaticnel administrator,
the Board elected in 1878 a8 the new president Josiah Pickerd, who
had been City Superintendent of Schools in Chicego for thirteen yeaers.
But Pickard scon ceme to view Hinrichs as a troublemaker and as an
obstacle in the way of hie administrative plans. Conseguently the
new President supported the more compliant members of the faculty.
In the sciences he bolstered the programs of Leonard, Calvin, and
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Macbride. A new Becience Hall was projected, planned, end built
{completed in 1884) to house geclogy, botany, zoology, mathematics,
and sstronomy, and the growing Museum of Natural History. After the
rejections on his requests since 1871 for apparatus and laboratory
expansions, Hinrichs felt affronted and deeply hurt as he watched the
rise of spacious new quarters for men he considered to be superficial
popularity seekers, collectors rather than sclentific investigators.?®

During the esrly 1880's Hinrichs spent relatively little time
with Fhysics, only one spring term then regquired in the sophomore
year. He elso taught two term courses of Chemdstry for sophomores
in the Collegiate Department and a full-yesr course of Chemistry and
Toxicology in the Medical Department, which he had been serving as
an adjunct, or part-time professor since 1872. His Iowa Weather
Station was beglinning to consume the larger part of his time and
interest. For instance, all 25 of his publications for the year 1880
were reports, remerks, or results pertaining to conditions or events
of Iowa weather, for instance "Rainfall snd Timber of Iows," "Droughts
in Iowa," and "relations between Cloudiness end Solar Radistion in
Iowa City.'"=24

He assusged some of his feelings of rejection and bitterness in
this busy schedule of tesching, of meteorological activity, end in
conducting biochemical tests for poisons and other Foreign substances
in blood, urine, and in foodstuffs. He spent mich less of his time
than in previcus years with students outside formsl classes. He
avoided faculty meetings as much as he could. He virtually stopped
giving voluntary speclal lectures.

By the late 1870's and early 1B80's the temple of science had
faded in lustre and lost much of its aura of exalted ritugl. Insteed,
it had become more of a parish workroom for a faithful few, seldom
the lodestar it had been for edmiring visitors and University Reporter
editors. For both students and visitors the botanical, gedlogicel,



and zoological collections had become the attractive eclentifie scene.
In addition, the natural sclence professors were affeble and geniael,
whereas the Frofessor of Physical Science often projected an imege of
brusquenass, irritebility, and persecution-cbheession.

On the campue Hinriche sppeared to many a strange and harried
little man—to pome even a ludicrously comic figure—as he shuttled
back and forth on the path west of 014 Capitel; cerrying his racks of
glassware, chemicals, and belences. With no mssistant since 1876
and with less funding for his work, he often lacked enough meterials
and apparatus for separate demonstration set-upe in both North Hall
and the Medical Building.

After the errival of President Pickard in 1878, Hinrichs spent
increasingly more of his hours in the relative isoletion of his home
office-laboratory. Aside from his classes and his work with Iowa
weather observers, he comminicated vocationally for the most part in
French and Oermen to chemists in Paris, Vienna, snd Berlin, where he
falt his views and studies to be accepted and appreciated. Ha was
still sdvencing and promoting his Atomechanics hypothesls of a strue-
turing essence comprleing all the elements of the atomic teble.

Often emotlonally upset by what he later termed the political
tyranny and pious hypocrisy in "The University of Darkest America,"2®
he encouraged former students and supportive newspaper editors to
contimue his battles for his phyelcal science programs. For himself
during mach of this time, he preferred the role of the silent martyr,®®
reserving hie revelations for his sclentific peers, thoee secure and
honored professionels of the enlightened Continent. Disdaining the
Iowa netural history collections, he presented choice specimens of
his Amana meteorite fragments to several Furopean museums.®”

Under euch circumstances, the atmosphere of suspicion and mis-
trust between Hinrichs and others of the faculty was bound to thicken.
In June 1BBL g series of letters to the Board of Regents, each signed
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by moBt of the faculty, charged Hinrichs with obstructing educationsl
progress through his disparaging ettitudes towerd his essocistes and
through neglect of duty by sbsenting himself from faculty meetings.®”
The Board requested more information but did not initiate any official
action.

In June 1885 President Pickasrd filed s series of further charges
sgainst Hinrichs to the Board.?® Picksrd enlarged upon the faculty
compleints of the previous year snd cited instances of lack of coopers
ation end insulting behavior toward the President and the Dean ( Leonard}
af the University.

This time the Regents came to Iowa City, investipgated and sup-
ported Pickard's charges. The Board then dismissed Hinrichs from the
Collegiate Faculty but kept him on at half-salary in the Medical and
Pharmaceutical Paculties. On receiving more charges against him, the
Board peremptorily discharged him from further service in the Univer-
sity on March 2, 1886.%°

With some income then from & belatedly bestowed salary as
director of the Iowa Central Weather Station; he managed to remain
in Iowa City until the summer of 1889. Separated then from his
meteorological post, he left Iowa to become Professor of Chemistry in
the St. Louis College of Pharmacy.

In 1885 Hinrichs began to broadside the U of I management with
many cherges of corruption and malpractice. He demanded legislative
investigations of University and Medlical Department personnel and
finaneing. He made mumerous allegations of unprofessional and unethi-
cal conduct before the joint House and Sepnste committee which held
open hearings in Towa City in June and July of 1BE8. Because of the
often indiseriminate nature and excesses of his charges, Hinrichs
discredited himself iIn the eyes of most observers. TYet he comtinued
hie attacks, with privately printed pamphlets and with letters to
editors and legislators, ae late as 1898 from his new home in St.
Louis.®2



In retrospect it appears that Hinriche remsined in Towa City
mich too long after the Thacher et al. courses of study drastically
reduced the physical science program in 1873. But he stayed to fight
for what he bed built and for his concepts of personal and academic
freedom. QOrowing increasingly bitter, he corroded the brightness of
his earlier image with his hostile and sometimes irrational assaults.
During those 18T4-B9 years, the work of this extreordinarily gifted
and energetic man would better have served to advance sclentific
education and research elsewhere. In a less adversary situation he
might have achieved the lasting recognition to which he aspired.

As it is, GUSTAVUE DETLEF HINRICHS persists to this time most
perceptibly as & black-lettered name on 26 menuscript boxes; other-
wise unidentified, preserved within the University of Illinols
Archives.?2 HNomention of his work is evident in the more accessible
histories of physics and chemlstry.®?

Some other legacies survive: mmerous reports on the Iowa
elimete of a century ago, scattered articles in nineteenth-century
volumes of some scientific journals, a highly laudatory obituary
in the 1923 Proceedinge of the Iowe Acedemy of Science,®* of which
he was opne of the founders. Perhaps there has salsc been some trans-
migsion through the generatlons of the interest in sclence which he
groused snd nurtured.
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the Board of Hegents, Dee. 20, 1971, pp. 110-119.

"Minutes of the Board of Regentas, June 20, 1873, pp. bho-Mhl.

*Engineering and Mining Journel, Aug. 1873.

®University Reporter, SUI, Oct. 1873.

10x t of the Presldent of the State University of Iowa to
the Hoard of Regents, Sept. 15, E?}, T E:ES-

iyniversity Catalogue, SUI, 1B73-Tk.

13carstensen, op. ecit., p. 291

33 1hid.
4yilliam C. Lang, History of the State University of Iowa:
The Collegiste Department from to 1900.

18Carl B. Cone, History of the State University of Iowa: The

College of Medicine (1951).
18Carstensen, op. cit., p. 269.

"While the Iowa City Republican of July 17, 1872 raises
guestions of Hinrichs "atheistic attitudes” and "egoism", the Iowa

City Fress on the same date 1s concerned that "we may lose him and
turn the State University into a Johnson County High School."

1%Towa City Press, April 13, 1874 and following issues.
_”'Im City Republican, April 27, 187L.
2% Carstensen, op. cit., p. 286.
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S1Mimites of the Board of Regents, June 29, 1875, pp. 505-507.
2 Report of Hinrichs to the Bosrd of Regents, June 15, 1877.

CHinrichs discounts the scientific merit of the work of his
former asscociates in a pamphlet printed in 1892, with the title
"False Statements Made by the Regents of the Iowa Etate University
to the 24th CGeneral Assembly to Secure More Money."

24 Charles Rollin Keyes, "Contributions to Enowledge by CGustavus
Detlef Hinrichs," in Proceedings of the Towa Academy of Ecience,
ot (1924), pp. B5-8B5.

#ETn, for instance, "Corruption in the University of Darkest
America," pamphlet he printed in 1895. Also in his text, The
True Atomic Welghts of the Chemical Elements and the Unity of Matter,
wherein he reminisces on his Torty years of work ocn his Atomechanics
hypothesis.

38 Tn July 1885, when area newspapers cerried considersble pro
and con eveluations of him in editorisl comsenteries; his reaction to
hig dismissal was primsrily to hawve printed e chronologicel 1list of
sclentific books and papers, from No. 1, "Die Electromsgnetische
Telegraphie"” (1856) through Neo. 159, "The Tornadc Seesons in Iowa"
(1885). At the end of which he cbserved:

In the school year of 1871-72 I instructed 340 of
the 515 students in attendance &t BUIL; and 272 of these
d4id work in the Laboratory; from two to ten hours a week
each, This immenge work was done by myself, aided by
cnly two assistants; namely Professors W. C. Preston
and Francis E. Nipher. This method of work was well
received; lesding scientific men gnd journals highly
commending the same abroasd, and meny teachers of science
visiting the Laboratory to study the mimitiae of the
method of work. By an administrative change; which
need pot be dwelt upon at this place; this work was
abolighed at the home institution.

27 In Hinrichs, Introduction to General Chemistry, published in
Bt. Louis in 1897, he encloBes a page of plates of hig Amane meteorite
eollection, indiecating which mseums received specimens.

“®lang, op. cit., Appendix F, pp. 502-524, "Documents Relating
to the DMiemissal of Dr. Gustavus Hinrichs,"

a9 Ihiﬂ* § FP- 511-515|
a0 rhilir Fi PPl 515-515|
#!Ibid., pp. 521-522. Also in Cone, op. cit., pp. 104-105.

32 Tokn Iben of the University of Illinois Archives
received the Gustavus Hinrichs collection from grendson Hems Hinrichs
from 1959 through 1964. Also en immigrent from Northern Germany and
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holder of a doctorate in biologicel science; the late Dr. Iben took
a speclal interest in the materisl and prepared a thirty-page inven-
tory search-guide, upon the completion of which in 1967 he added the
following memorandum:

The manuscripte described in this inventory appeared
to be of suffieclent interest to serious stedents of the
History of Belence to warrant a deteiled inventory. There
are records here; sll centered sround & very successfunl
physical scientist; to illustrate an entire career,
beginning with his scheoling in Ewrope, showing his
development in the Unlted States of America and his lopact
upon the evolution of certain basic phases of physics and
chemistry:. His long years of connecticn with many learned
organizations, especially with the French Academy in
Paris, are documented by correspondence with important
members; a substantiaml list of books and articles; all
of which ere in the collection, testifies to his solid

and comprehensive learpning.

Beyopd this there are records dorumenting Frofessor
Hinrichs' years as the first meteorologist appointed by
any state in the United States (Iowa), also his associa-
tion with the University of Iowa at Iowa City,; his
vigorous championship of academic freedom in Iowa and
finally records of a mugber of important opinions on
chemical problems he was called on to render in his
capacity as a professional chemdst in Bt. Louis,
Missouri and as e witness in cases sdjudicated in
United States courts.

33 pn exception would be a passing mention on p. 66 of The
Stery of Nineteenth Century Science, by Henry 8. Williems, 1900,
Harper Bros. Williems noted that Hinrichs' investigations helped to
confirm the "law of octaves", the intervels of eight elements which
Dmitri Mendeleey charted in his pericdic table of 1869,

d4yriting an In Memorism cbituary for the Iowa Academy
of Sclence, Iowe geclogist Charles Rollin Keyes related
Hinrichs ancestry; his childhood feats in Bcience, end his three
years as a boy soldier in a liberation movement for the border
province of Ditmarsia. Keyes then showered his subject with
lavish preise. Among the encominms:

Little as some of us duller Iowans might have
suspected it ... he was without question & genuine genius.
He was the brainiest personage that perhaps ever trod
cur pralrie soil.

. s+ hE was recelved with loud applaudite everywhere
throughout intellectual Burope ... No countrymen of ours
was ever in such frequent end friendly communication with
the world's sevente of his day.




Chapter Four
Separatl from Chemist and Ee

Fewer then five hundred students registered for the opening
of the fall classes of 1B85-B6. In the prevelling climste of well-
aired feculty quarrels and genersl unrest over the condition of the
State University of Iowa, the enrollment had dropped to its lowest
level in fifteen years. The final sttendance count waes 52 below that
of the previous year and 115 under that of 1882-83.! With Iows's
populetion stesdily increasing; a larger proportion of students were
ettending other colleges.

For the University, the 1880's were a time of beyond-normal
doubt and distrust in the minds of Iows citizens. The unrest was
embroiled into heated controversies by charges from supporters of
Gustavus Hinrichs and by the attacks of varicus political and quasi-
religious factions. Fopulist, taxpayer, and prohibition groups
guestioned the financiel and personnel practices of President
Pickard and the Board of Regents. Critics ssssiled the increesing
expense of University operation.®

A substantisl part of the eorollment decline was related to
the growing enti-saloon crusade in the state. HNumbers of perents
ware reluctant to expose their sons and denghters to the temptetions
of a city bruited to be lax in moral fibre end notoriously lacking
in slooholic temperance. In discussing the situation in his history
of SUI covering the years between 1879 and 1900, Lang relates:

In 1884 it was reported that there were at least

thirty saloons and three brewyeries in Towa City and more
than two-thirds were within six hundred feet of the

campus .?
In such an atmosphere of controversy and brewing investigetions
that would force in 1887 the departures of three long-term faculty



members in sddition to Hinrichs,* the University cpened its doors
in September 1885.

A new occupant held the chair of Physical Science and Chemistry.
Launcelot W. Andrews came from the faculty of Iowa State College of
Agriculture, where he had also served as a chemist for the Iowa Board
of Health. A native of Lendon, Ontaric, he was a graduate of Yale
University with his doctorate of philoscphy from the Unlverslity of

Goattingen.®

A well-traveled and articulate young man of broasd interests;
Andrews often ranged beyond the physical sciences into aspects of
the political and social sciences, sometimes during after-school
segsions with older students. Frofessionally, however, he preferred
to coptioue his work in chemistry, the field of his training and of
his publications. In the fall of 1886 he also succeeded Hinrichs as
Professor of Chemistry and Toxicology in the Medical and Pharmaceutical
Departments. Consequently he had little time and inclination to do
mich for the physice program; which had recelved relatively little
attention since the Thacher et al. courses of study diminished the
program in 1873.

To rejuvenate the instructional witelity of the science of
matter and energy in 1886-8T, President Picksrd geve Andrews some
assistance, increased the facilities for phyeice, and moved toward
making the science an independent department.

Por 18856-B7 Andrew Veblen's title was changed from Assistant
Professor of Mathematics in Nathan Leonard's department to Assistant
Professor of Physice to support Launcelot Andrews.® A brother of
Thorstein Veblen of The Theory of the lelisure Class, Veblen had come
to SUI in 1884 as a mathematics instructor. A native of southern
Minnescta, he was a graduate of Carleton College and had taught mainly
Engligh and Latin languages at Luther College from 1877 to. 1881. He
then earned his A.M. degree in methematics gt Carleton snd followed
with two years of graduste studies at Johne Hopkins University.’
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Persuaded to switch departments for the good of the University,;
Veblen had little background in physiecs. But he scon became very
much interested in the contemporary developments in electromagnetic
theory and in working with such apparatus es induction coils and
dynamo armatures. A soft-spoken and fastidiously neat young man,® he
enjoyed applying his mathematics and working with his hends inm the
precision measurements of the leboratory.

During his first year ae & physies instructor, Veblen's per-
formence was evaluated by a visitor from the Board of Regents. Because
of the controversial climate suwrrounding the University; the Board
subjected the faculty to especlally close scrutiny in the spring of
1887, Members of the visiting committee attended classes of every
instructor, ineluding those of such veteran professors as Currier,
Ileonard, and Calvin, end noted what they sew and heard. Regent J. J.
MeConnell visited the laboratory, then attended a class of Veblen's,
end reported in these words:

March 22, 1887

The leboratory wes in good condition. FProfessor
Veblen seems to be possessed of fine skill in construct-
ing and repeiring epperatues and is evidently interested
in his work.

March 23, 1887

Visited Veblen's class in Sophomore physica.

Bpecial subject—electricity. No. in elass—16 students.
Blood; Mock,; and Miss Tayler made excellent recitations.
Miss Pennock made & fair recitation. Murphy wes raether
ligtless. GSummers and Clark were worthless in recitation—
whispered most of the time. Professor Veblen is cpen to
eriticism for ellowing this listlessness and whispering.

He has the ability to control his class and needs only to
assert himself with more force. He is a velusble man. ®

During the next year Veblen strengthened his status in the
eyes of the President and the Board by his work in improving the

laboratory, revemping, for instance, the basement of North Hell to
double the floor space for Physies. And on June 19, 1888, Physice



officially became an independent department; separated from Chemistry
by action of the Board. President Schaeffer and the faculty had
submitted the following recommendation:
Whereas—in the opinion of this faculty the work of
the professors of Physics and Chemistry is distinct in

its pature and should be divided between two independent
cheirs:

Resolved—that the faculty recommends that instructicn
in Ph;rﬁnn 8houwld hereafter be placed under the charge of &
full Professor end that asslstant professor A. Veblen be
respectfully recommended to the Board of Regenta for the
Chair of Fhysics.

As expressed in the Minutes of the Board of Regents,*” the
esteblishment of the independence of the department was couched in

these words:

On motion of Mr. Duncombe the following passed:

That Professor A. A. Veblen be made 'acting professor
of physice' without incresse in salary,

And thet the title of Professor L. W. Andrews be
FProfessor of Chemistry.
On October 6, 1888, the University Mirror came ocut with a
description of the work of the new department:

By recent action of the Board of Regents; FPhysics
has been made a distinet department; and has started out
with a very excellent prospect. The class in Physics at
present numbers 67 students, who take notes on the various
lectures. The lectures are then supplemented by practical
examples in the subject treated. During the winter term
the subject of electricity and magnetism will be taken up.
Here the dynamo* will supply a long-felt want and will be
one of the most interesting spparatus used. In the
laboretory work which commences sbout the middle of the
winter term, each student will heve the opportunity of
making the most accurate cbeservations. To this end a
balance has been lately imported from Germany, which cost
about $200. Professor Veblen had just ordered an
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excellent cathetometer, & very accurate instrument for meas-
suring small differences in heights. It will probably
eogt the University about $175 ...

*The dynamo which the Mirror refers to had just been
get up in the bapement work shop of North Hall. Driven
by a two=horsepower kerosene engine, the dymemo supplied
elactricity for all parte of the Laboretory and lighting
for evening meetings of the Baconian Club in the
tuilding's lecture room.
In the post-Hinrichs 1880's, until after ite coming of age
as an independent department in 1888, Phyeics offerings consisted of
three terms listed slmply as I, II; and III. Although teples covered
sometimes shifted with the quarterly seascns; I was normally the
mechanics of rigld bodles; liguids; end gases; II; elesctricity end
magnetism; and III, sound, light, and heat. ILeboratory practice in
physical measurements accompanied the work in IT and ITT.M?!

A standard basic text in use then wae Atkinson's Ganot, &
newer version than Peck's Ganot, which Hinrichs used in the middle
'60's, before he introduced his own textbooks for his students.

By the year 1890-91 the I, II, and III of the elementary
eourse had sultiplied into a listing from I through X, sccording to
the University Catelog.

I Mechanics, Heat, flve times a week, fall term
II Electriclty and Magnetism; five times a week; winter term

IIT Sound; Idight, three times a week; leboratory work twice a week
through the spring term

IV Fhysicel Messurements and Observetions
V Fhysical Messurements and Determinetion of Constants

VI 8. Crystallography b. An investigation into some specigl
subject

VII Dynamos and Motors, lectures and laboratory work, five times a
week, spring term

VIII Theory of Electricity,; Theory and Practice of Photometry,;
gpecial laboratory work; ten times g week; fall term
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TX Theory of Electricity, Transformers; specisl laboratory work,
ten times & week; winter term

X ILectures on Distribution and Transmission of Electriclty,
Telegraph and Telephone, special lsboratory work, ten
times & week, spring term

In eddition to the sbove; lectures and laboratory courses 1n
selected topice will be given as circumstances may require or the
facilities for the instruction will permit.

This I-X array of offerings contimed until 1895-95 when the
University Catelog list expanded to I=-XV. The edditional course
numbers augmented the previcus VII to X studies of electricity and
of electricel apparatus, to provide separate courses for electrical
and civil engineering students. Thus the expansion of offerings
in the 1890's was largely in programs in cooperation with and later
to be incorporated within the College of Engineering. Except for
No. XIV, Shop Work, introduced as a separate course in 1895-95, the
additicnal courses repeated much of the content of the earlier
courses but with more engineering application.

During 1892-93 the Department of Chemistry moved into & newly
constructed building (the Hall of Chemistry and Pharmacy two blocks

to the esst), and the University Catelog was able to give the following

deseription of expanded Physics Department facilities in 1894-95:

THE FHYSICAL LABORATORY

The Physical Laboratory occupies the firet floor and
the basement of the North btuilding, with an asveilsble floor
gpace of more than BOOO square feet.

In the basement is the large engine and dynemo room,
conteining a ges engine which drives a shaft twenty feet
long. To this shaft ere belted the dynamos; of which
there gre five of from ope to ten horse power capacity
and representing seversl types. Here also is & cable
switch=board, meters, lamps, end other aspparatus. In the
battery are some 45 mecumilators of different varieties.
A legrge and commodious photometer room is supplied with a
complete Krilss photometer. Two other large rooms in the
basement ere used pertly a8 lsboratories snd partly as
shope, being supplied with benches esnd tools both for
wood and metal working. A fine lathe is arranged to be
driven by electric motor or by foot power.
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On the floor above are eight rooms. The lecture room,
with seate for some TO students, is supplied with water and
gas and with wires from the dynamos and the accummletors.
The window can be easlly darkened, and there are conven=
lences for making projectlons by sunlight or by electric
or other artificial light. A large and well lighted room
is devoted to the uses of a general laboretory,; especially
in the line of Mechenics, and contmins & mimber of balances,
gir-pumps, & cathetomester, and a number of cther measuring
instruments. Another large room contsins most of the
epparatus for electrical testing. Here also is the special
physical library end tha journels teken by the laboratory.
Three smaller roome pre given respectively to heat, light,
and magnetiem, and are well eguipped with spparstus. There
are also two offices; for the professor in charge and the
aselistant professor.

The Labcratory is falrly well supplied with lecture
apparatus and smeng the instruments of preclslon are many
of the best and finest to be had. The equipment is
aspacially full in mechanics; optles and electricity. Most
of the apperatus has been purchased in recent years;, and
has been selected with great care; and some hes been con=
structed for particular uses in this laborsgtory.

Other than the snnuel catelog accounte of the facilities and
courge offerings, very little information remasins to account for
Department activities during the 1890's. The Chemistry Department
under Professor Andrews received some attentlon from the University
student newspaper; but most of the interest centered arcund botany;
geclogy, and zoology and the growing herbariums, collections of

foeslls end minerals, and the bird and mammal mMiseums.

In sddition to being the Cinderella sister among the sciences,
Phyeics Department development suffered a major setback from a bolting
blow from the heavens. In the early morning of June 19, 1897, light-
ning struck the top of uninsured North Hall, and the resulting fire
destroyed almost all the books in the 35,000-volume librery. Fhysics
equipment sustained considerable damage from descending water and in
the hurried removal of delicate epparatus.'®

Construction of the large new Colleglate Bullding—later to be
named the Hall of Idberal Arts and in 1934 Schaeffer Hall—was sbout



TO

to begin at a cost of more than $150,000. Consequently the fire
severely strained University funding. As the library had to be
restored and the books replaced as soon as possible, very little
support remained for the instructionsl departments beyond the minimel
salery allocations. Although Veblen repeatedly petitioned funds to
rectify the damage to the Physicgl Lsborstory, hles reguests were
contimeously postponed for the sttention of later meetings of the
Board of Regents.

During the summer of 1897 Veblen and his assistants worked
stremiously with meager support to clean up the rocms; repalr instru-
ments, and to bring the department into a usable conditlon for the
start of the fall classes. Veblen suffered a long illness and was
not able to meet his classes until December.

The University doubled in student enrollment during the last
decada of the century--from sn attendance count of 737 in 1889-90 to
one of 1,542 in 1900-1901.1% While the demsnd for classes in physics
was well under that for courses in other sciences (only sixty students
in Physics I in the Fall of 1900),'* more and more floor space was
needed, especially for the engines and generators set up for labora-
tory courses in conjunction with the tralning of electrical engineers.
The £,000 square feet that the department was pleased to achieve in
1894 was becoming overcrowded. Iike all the physical science pro-
fessors before him, from J. M. Btone in 1B56 through Custawvus Hinrichs,
Veblen nesded more room, aspeciaslly for large electrical apparatus.

The completion of the Hall of Liberal Arts in 1900 provided a
new home for the University Library and expansion for the Department
of FPhysics. During the summer of 1901 the books and study tables
moved to their new quarters, and Physles inherited the second floor
of North Hall, renamed the Hall of Physics. After a year's wait for
renovation funds, the Board of Regents came through in June 1902 with
the largest sppropriation since Physics had become & separate
department—a total of $4,900 for the next year: #$1,000 for btuilding
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renovation, $400 for mpparatus and supplies, $400 for student mssis-
tants, and seleries of $2,200 for Veblen and $500 for Instructor
Charles Lorenz.!® later the Board approved an additionel request of
$25 for e drawer and shelving unit and $12 to connect the Hall of

Physics with the Iowe City Electric Light Compeny's circuit.l®

Among other things, the early 1900's was a period of effort
by the administretion and Board of Regents to upgrade the faculty to
provide coursework leading to edvanced degrees. The Graduate College
wes established in 1900, aleong with the undergraduate College of
Liberal Arts. Presldent George Maclean directed the new deans to
move toward the replacement of professors whose ecademic qualifica-
tions limited them to more elementary coursework.

Although Veblen hed a long record of loyal snd arducus service,
he was to be eased ocut in the development of an advanced degree pro-
gram, In June 1904 he was relieved as Professor and Heed and named
Profeassor of Experimental Fhysics with s $400 cut in salary.)” Arthur
Beorge Smith, in the mathemstice department, was shifted into physics
as an interim head of department with the title of Professor of Fhysics
and Mechanics. For the next several years the department possessed
two full professors. In 1909 Bmith moved to hesd mechanical engli-
neering end in 1911 to head the Department of Mathemstics and
Astronomy.1®

For the first semester of 1904-05 the University Catalog shows
Smith lecturing twelve hours 2 week--three hours in General Physics;
four in a course named Mechanics, Sound end Iight; and five in
Theoretical Mechanics. Veblen was listed for s totel of five lecture
hours & week that first pemester--one in instrument measurements,
two in Electricity, and two in Metecrology. Instructor Charles
Lorenz had four lecture hours--two in Electricity and Magnetism and
two in Kinetic Theory of Gases. Veblen end Lorenz, with two student
assistants, conducted the laboretory work.



T2

The ssme catalog, printed in June 1905, updeted its deseription
of The Fhysical Laborstory,l” which had expanded throughout the whole
building and benefited from considerable remodeling during the previous
three years:

The depertment of physics occupies the entire three

stories of the Hall of Physics, s plain rectanguler struc-
ture 60 by 90 feet.

The large north rocm of the basement is eguipped
with a gas engline and dynamos and other apparatus with a
swltchboard wired to all parts of the bullding. Ancther
basement room 1s glven to the storage battery.

The basement alsco containse a shop furnished with
electric power and equipped with wood and metal working
lathes, drill press, cabinet maker's bench and necessary
tocls. This shop furnishes an copportunity for the meking
of new and the repair of old apparatus.

On the floor shove are the offices and several
special lasboratories for optics, electricity, heat, etec.
One room containe the special physical library, and serves
also as reading and seminary room.

The second floor, formerly occupled by the general
library of the University, has been remodeled and adapted
to the use of this department. A lecture room with a
seating capacity of 175 has bean fitted up with conven-
iences for physical demonstrations, such as facilities for
darkening the roam, and for projection by sunlight and
various sources of artificial light. Connected with the
lecture room 1s & commodious apparstus and preparation room.
A recitation room; & large well-lighted elementary labora-
tory, and a photographic laboratory oceupy the remainder
of the space on this floor.

The former library gallery is used as a roam for
advanced students in the study of specisl problems and in
which they may be free from cutside disturbance,

The laboratory ls well supplied wlth lecture appara-
tus, and among the instruments of precision are many of
the best and finest to be had. The equipment is especially
full in mechanics, optics, and electricity. Most of the
apparatus hes been purchesed in recent years and has been
gelected with great cere;, and some has been constructed
for particular uses in this leboratory.
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In the spring of 1905 Veblen, who had been persuaded in 18865
to shift from mathematics to physics for the good of the University,
wes prevailed upon to resign for the same reason. The edministration
had decided thet the development of the department required a profes-
sional physicist of demonstrated ressarch and tesching ability. Deasn
Lasnas Weld, head of methemmtice and astronomy since 1868 and Dean of
the CGrajuate College sinece ite esteblishment in 1900, led the search
for o physicist of established reputation.®®

The man Dean Weld found was Earl E. Outhe, at that time a
gpecialist in electrical measuwrements with the U. 5. Buresu of
Etandards in Washington, D. C. German by blrth and educatlion, Guthe
had taught and conducted research at the University of Michigan from
1683 to 1903. He held a Doector of Fhilosophy degree from the Univer-
Bity of Marburg snd was the suthor of two laboratory menuels in
physical and electrical measurements and of twenty-eight published
papers,®* nine of them in the Physical Review, which wae established
in 1893,

The student newspaper, The Daily Iowan, briefly noted Guthe 's
first assembly lecture on November 1, 1005:

The talk at sssembly this morning was given by Prof.
Guthe, who was connected with the United States bureau of
welghts and measures ... agreeably surprised the students
who thought from the anncuncement of the subject that it
mist necessarily be dry.

Unlike its predecessors, The University Reporter and the Vidette-
Reporier, the DI was by then heavily orlented toward sports and other
student pctivities, front-paging the football games. But it still
geve lengthy play to the popular scientifiec lectures of Samuel Calvin,
Thomes Macbride, and C. C. Nutting. The new physics professor and
his department drew very little attention. During the remainder of
1905-06 the student paper had nothing more to relate sbout the physics
department except for anncuncements of lectures by Guthe on "Whistling
and Speaking Arc Lights" in February, and on "The Invisible Spectrum”
in April.®®
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In March 1906, however, a DI Story, "University Science
Professore Held in High Esteem" included QGuthe among the seven SUI
personages listed as "among the 1,000 leading students of science
in the United States.”?3

Interested in making etatistical studles of eminent men,
Psychologist J. MeHeen Cattell of Columbla University had just pub-
lished hie first edition of Amfrican Men of Science. Among the more
than L,000 scientists with biographical resumés in the work, a star
had been placed by Cattell next to the research specislty of the
1,000 whom he intended to use in his studies. In the field of physies,
for instance, he had asked several prominent physicists to meke lists
of outstanding men and women. From a composite of these liste Cattell
clted a total of 150 physicists.

Begides Guthe there was Franclis Nipher;, a student of Guetawus
Hinrichs in the late 1860's and his assistant from 1870 to 187k, and
later Professor of Physice at Waeshington University inm 8t. Louis. There
was elso Oeorge W. Stewart, at the University of North Dekota in 1906,
and in 1909 to succeed Guthe as head of the Department of Physics at
the State University of Iowa.®*

During Guthe's period as head of the department a more syste-
matlc curriculum with fewer epplied engineering courses appeared on
the Physice pages of the Unlversity Catalog--no longer the I-X and
I-XV lietings of Veblen's time. The 1908-09 volume showed a faculty
of four--Professors Guthe snd A. §. Smith, Assistent Professor L. P.
Sleg, and Imstructor A. G. Worthing--and the following grouping of
coOUrses :

A:. Courges for Undergraduates
B. Courses of Upndergradustes gnd Graduastes
C. Courges for Gradustes

- Under A for the first semester were General Physics (Guthe)
and Advanced Physics (Sieg). Under B gppeared Meteorology (Smith),
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Electrical Measurements (Guthe) and Anslytical Mechanics (Smith).
Under C were Theoretical Mechanics (Smith), Theory of Iight (B8ieg),
Thecreticel Electricity and Magnetism (Guthe), Theory of Geses and
Solutions (Guthe), and Research(Guthe), the last course requiring a
regding lmowledge of French and CGerman. Ingtructor Worthing conducted
the laboratory work for the courses which required it. Professors
futhe, Smith, and Sieg each had ten hours of lecture and recitation
time per week.

Under A for the second semester were General Physics ( Guthe)
and Advanced Physics (Sieg). Under B appeared Metecrology (Smith),
History of Physics (Worthing), end Analytical Mechanics (Bmith).

Under C were Thecretical Mechanics (Smith), Theory of Sound (Smith),
Thermodynamics {Guthe), Theoretical Electricity and Magnetism (Guthe),
Electricity in Gases (Worthing), and Research (Guthe). Iuring this
semester Professor Guthe had elght hours of lecture-recitation time
weekly; Smith, twelve; Sieg, seven; and Worthing, four. ©Sieg took
over part of the lsboratory work from Worthing's schedule.®

Guthe had deep convictions concerning the mﬁ;as of history.
A product of the acedemic traditions of the German intellectusl
aristocracy, he strongly sdvocated that sclemtlets become acguainted
with the history of their science:®S
The gross ignorance among some physles teachers of
tha development of physical theories and of the work of
the intellectual glents, to whom mankind is indebted for
ite present eivilization, is appalling.

While Instructor Worthing taught the formsl course in the
history of physics, Guthe gave several public lectures on the subject
under the general title "The Growth and Development of Physical
Idenls”. During the summer of 15908 he prepared to begin a history
of natural philosophy and physics over the preceding half-century at .
the Etate University of Iowa. For information for this work he wrote
g series of letters to living alumni gnd faculty members of the
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earlier years and to some of their descendants.® He did not ecarry
out his historical project; 1908-09 was to be his last year at SUI,
and the information he received was too scant for so thorough-going
& &cholar.

In 1912, at the request of Clarence Aurner, SULI historian
engaged in wrlting a history of sclence at the University, Guthe
submitted coples of some of his correspondence of 1908. A paragraph
of some interest to these Annals appeared in a letter to Guthe from
Nathen E. Lecnard; professor of mathemetics snd astronomy et SUIL,
1860-8T7, end in 1908 serving as President of the Montans School of
Mines. The parsgraph was descriptive of the teaching of Oliver M.
Spencer in 1860-62:

A Professor of Physics and Chemistry he found him-
gelf but scantily provided with apparatus and means of
illustration, but making the best use of what he had, he
prepared a course of illustrated lectures that early in the
second year of his incumbency had mede his the most atirac-
tive department of the University. I attended some of these
lectures, and greatly admired his manner of presenting the
subjects under discussion and the neatness with which his
experimental illustretions were conducted.

In the course of his four-year stay at Iowa; Guthe was the
author of more than ten published papers end technical-book reviews
in science journals. He contributed s chepter "Heat" to Duff's
Physics, published by Blakiston's Sons and Co., 1908, and he pre-
pared with J. 0. Beed of the University of Michigan a second edition

of their A Manual of Fhysical Measurements.2"

He was gleo getive in paticnel orgenizetion lesdership,
serving, for instence, as & vice-president and physics section chair-
man for the American Association for the Advancement of Bcience at
its June 1908 meeting in Hanover, New Hampshire and sgain at its
December 1908 meeting in Baltimore.®?



The years of 1905-09 were glso a time of planning and antici-
pating a large modern building. There was some uncertalnty sbout its
site, for a dotted outline of a "Proposed Gymmasium" appeared to the
southwest of 01d Cepitol on the campus mep in the front of the
University Catalog of 1905-05 and again in 1905-07, This was on the
site where South Hell and the Medicel Building stood together until
they were destroyed by the same fire in 1901. A "Proposed Library"
is similsrly shown on the above maps on the site on the northwest
of 0ld Capitol.

In the catalog meps of 1907-08 and 1908-09 "Proposed Hall of
Physics" replaced "Proposed Gymnasium"; which replaced "Proposed
Libtrary” on the northwest side.

The official action toward the erection of the fourth btuilding
of the later-termed Pentacrest took place in the meeting of the
Board of Regents of September 25, 1906:

Moved by Regent Wright that the architects be
instructed to prepare plans for a physics bulilding at &

cost not to exceed $150,000 ... to be btuilt of stopne.?”

The plans were drawn up, but no further progress cccurred
during the next three years. The completion of housing for Engineer-
ing, for lLaw, and for Medicine--all in temporary quarters since the
fire of 190l-~was deemed more urgent in the use of avallable cepital
funds. Iike the future occupants of the proposed gymnasium and of
the proposed library, the physicists had to wait for their new
toilding.

During the summer of 1909 Guthe resigned to accept e post at
the University of Michigan. He was the first professcor in charge
of the department to leave for what he considered a more rewarding
pogition. The first, J. M. Btome, left in 1858 when the University
cloged for two years for lack of funds. The second; Oliver Spencer;
beceme University President in 1862 and then gave up his chair of
physical science to Gustavus Hinrichs, who was discharged twenty-
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three years later. Launcelot Andrews headed the department for a
three-year interim (1885-88) while Chemistry and Physics were sepa-
rating; then led the Department of Chemistry for sixteen years until
he too was dismissed for his hostility toward the policies of Presi-
dent Maclean. Andrew Veblen plodded and persevered until 1905 when
he was eased out to make woay for an established physiclst to imvigo-
rate the department.

George W. Stewart, Guthe's successor in 1909, was to become
the only departmental leader to remain to reach emeritus status
(19L6). BStewart cbeerved in memoirs written in 1952 that Guthe left
becauee of the delay in constructing & new bullding, recalling that
Guthe threatened to leave and then carried out his threst.®! But the
Iowa City Citizen reported a salary increase of fifteen per cent--
from $2,600 at Iowa to $3,000 at Michigan- -as the influential reason.??

However much the building and salsry sltuations affected his
move , Cuthe was returpning with senior status to a prestiglous depart-
ment where he had conducted productive research as a junior professor
before joining the U. 5. Bureau of Standards. At Ann Arbor he would
have fewer classes with more advanced students=-the University of
Michigan had some twenty graduate students in physice at the time--
and prospects for increased status. (He succeeded John O. Reed, his
longtime friend and co-author, in 1911 as Director of the Physical
Iaborstory, & title synonymous at the University of Michigan then
with Hesd of the Physics Department. He was appointed Dean of the
Graduste School in 1912, )%

In the querter century chronicled in this chapter, Physics
advanced considerably in the space it occupied, if little in prestige
and influence compared with other University sclence departments.
Floor space used by Fhysics incressed more than ten-fold--from a
varying smount of less than 1,000 square feet of the first floor of
North Hell to the whole building (eround 11,000 net square feet)
after Chemistry moved to its new home in 18935 and the University
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Library scquired new quarters on the third floor of the Hall of
Liberal Arte inm 1901. Korth Hell was renamed the Hall of Physics
after the library left.

University enrollment over the peried grew almost five-fold,
from 502 in 1885-86 to 2,473 in 1908-09.7% A relstively emall pro-
perticn of the latter pumber were taking one or more physlcs courseg--
some two hundred different students; according teo cless reglstration
liste maintained in the Reglstrar's Office. But equipment for the
laboratory crowding work in electricity and megnetiem; inm thermo-
dynamics, etc. required growing spreads of space. If the technologi-
cal nineteenth century cen be celled the Age of Steam, then the early
twentieth century wes becomipg the Age of Electricity. In the course
of such developments, SUI physlicistes began to anticipate more spacious
and modern areas in which to teach and to work with the fortheoming
apparatus.

Hotes snd Sources

'From "Record of University Attendance,” p. 6 of University
of Towa News Bulletin, Oct. 19, 1927.

“Bome of the heaviest attacks occurred in the Jowa City Post
almost every week during the winter and spring of 1B85 « Ina
lengthy editorisl on Jan. 27, 1BBS Editor-Publisher Max Otto assailed
the coet and esrly use of the newly constructed Natural Science
building:

The building as it now stands, inecluding the elegant
laboratory tables and the black walnut plate glass cases,
hae cost the State $60,000; for one half the day it houses
thirty studente--that is, at the rate of two thousand
dollars a heed!.

williasm C. Lang, Histo af the Et_a.t.e University of Iowa:
The Collegiate Department from 1 to 1900.

4 They were Hathan R. lLeonard, professor of mathematics and
astronomy since 1860 snd Acting Presidemt, 1B66-68; Leonard F. Parker,

professor of Greek language and history since 1870; and Stephen N.
Fellows, professar of philosophy end didacties since 1B4T.
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The Board asserted a decline in thelr teaching effectiveness
as the reason for thelr removal, but most obeservers thought they
were dismissed beceuse of their outspoken campeigns against the sale
gnd use of liguor. Iowa OQovernor William Larrsbee sided with thesa
prohibitionists of the 1880's. In his 1888 Message on the State of
Iowa, he used these worde in his discussion of the condition of the

State University:

We should have at least 1,000 students here. I ges
but cne obstacle in the way. The Prohibltory Lew is not
enforced with sufficient vigor in Johnson County to make
it effective as it should be to harmonize with the sentil-
mept of those who most desire to patronize the institution.
Hence we have only ebout one-half the number of students
at the University that we should have. Hundreds of &tu-
dents now seek other places for this reason.

--from Benjemin Shembaugh, Messages and Proclematlons
of the Governorgs of Iowa, YVol. VI, p. 50, State
Historical Eoclety of Imrh

SBlographical article on L. F. Andrews, University Reporter,
Eﬂ'pt- 19’ 1555!

“Mirutes of the Board of Regents, June 16, 1886.

7Bergmenn, Leola N., fmericans from Norway, pp. 258=2061,
Lippineott, Fhiladelphia, 1950.

®A. A. Veblen, "At Luther College,"” Palimpsest, Sept.-Oct.

1975.
"Minutes of the Board of Regents, June 20, 1887.
10Tpid, , June 19, 1888,
1lUniversity Catalogs of 1885-86 and 1887-88.

12 fccounts of the fire damage to North Hall eppeared in the
Vidette-Reporter, Sept. 15, 1897 and, with a fuller account, in the
University Wews Bulletin of May 1, 1500.

120p. cit., University News Bulletin, Oct. 19, 1927.
l4From Class Enrollments on Microfilm, University Registrar's
Office.

L18Minutes of the Board of Regents, June 22, 1902.
18Thid., Jan. 23, 1903.
17 Tbid., June 16, 1904 and in a letter from President George

MacLean to Veblen of June 27, 1904 [in the Maclean papers, University
Archives, B 1 (1)].

18 Biographical sketch of Arthur QGeorge Smith at the time of
his death in 1916, M85 Archives.
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1% niversity Catalog, 190L-05.
20Mimtes of the Board of Regents, April 11-13, 1905:

‘The committee on the College of Liberal Arte recom-
mends that the resignation of Professor A. A. Veblen which
has been presented to the Board, be mccepted; that a new
man be selected for the hesd of the department of physice
snd mechanics at a salery of $2,200 and that the salary of
Mr. Smith be sdvanced from $1,300 to $1,600, with the
suggestion to him that this is as far as the Board can go
this year, but we hope next year we can make it $1,800.

21From Guthe's bibliographical comtribution to Clarence Aurner's
unpublished and untitled manuseript labeled as "Relating to the
Teaching of Sclence” in the collection of the State Historieal Soclety
of Iowa (written around 1912 and 1913).

93Daily Iowan of Feb. 1, 1905 and of March 22, 1906:

There was & peucity of items sbout physics in the
University newspapers in the 1890's and early 1900's. When
such ceceurred they were likely to be of the nature of the
following in the Vidette-Reporter of April 5, 1898:

"The sics class be its work in the laboratory
on Monday." (End of uturyr!?m
23Daily Iowan, March 8, 1906:

The other State Universlty of Iowe professors cited
among the top 1,000 scientiszts by Cattell then were Samuel
Calvin, Geology; Thomas Macbride, Botany; G. L. Houser and
C. C. Kutting, both in Zoology; and G. T. W. Petrick and
Carl Seashore, both in Philosophy and Psychology.

347, McKean Cattell, American Men of Ecience, 1906.
25niversity Catalog, 1908-09.

28Kar], E. Guthe, "Some Reforms Needed in the Teaching of
Physics," the lead article in Science, Jen. T, 1910.

270p. cit., Aurner's unpublished memuscript relating to the
Teaching of Science, State Historical Soclety of Iowa.

2% From Guthe's bibliography, op. cit., Aurner's msmuscript.
8 Physical Review, XXVIII, p. 1h0, 1905.

*OMinutes of the Board of Regents, Sept. 25, 1906.

1 Gecrge W. Btewart, Incidents in Connection with the Construe-
ticn of the Physies Puilding at the University of lowa, 1909-1911,
Pp. 5=b, written im 1952 for the Archives of the University Department
of Fhysics.
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32 Towa City Citizen, July 9, 1909.

33From "The Department of Physics,” pp. 680-TO1l, Vo. II, in
The University of Michigan: An Encyclopedic Burvey, The University
of Michigen Press, Ann Arbor, 1951.

#%0p. cit., p. 6, University News Bulletin, Oct. 19, 1927.
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Chapter Five
A Hew Em_ilﬂing: Base for More Hessearch

The year 1912 was one of portentous development and discovery
in experimental physics, but cempus students of the science attended
most to their locally reamlized anticipations. They now had a solid
and spaclous home for thelr work.

1512 was the year that C. T. R. Wilson, using cloud chamber
photography, revealed distinguishing tracks of electrons and protons
from redicactive materisla. His work provided exparimental evidence
for models of the stom under development by Ernest Lord Rutherford,

Niels Bohr, and others.

That year solid state physics beceme a branch of study when
Mex won Laue showed that i:r;rut.ﬂ.a can diffract :t-raE.

It was the year that Viktor Hess reported that he had measured
egrth-bombarding particles st sltitudes up to six miles. FKEobert

Millikan later christepned these cosmic rays.

But in Towa City 1t was the new Physics Bullding that was
most celebrated. In addition to its research and undergraduste
lsboratories and its lecture rooms and shops for physics, the five-
floor tuilding provided new quarters for methemeties, for electrical
engineering, and for the fine arts.! Much of the structure's interior
planning, and some of the exterior design, was the work of Gecrge W.
Stewart, who hed painstekingly directed the project since his appoint-
ment as professor and head of the department in August 1909.

Recommended by the departing Karl Guthe as a competent scientist
and educator vho might be willing to come to Towa, Stewart hed teught
at the University of North Dakota since 100%. A native of Missouri,
he had earned his A.B. degree st DePeuw University in 1998 and his
Fh.D. in 1901 at Cornell University, where he was then an instructor
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for two years. In memoirs written late in his long life, Stewart
cbserved that he accepted the chance to go to the Unlversity of Nerth
Dakota to be "more on my own where there would be broader demands cn
ability ... I reasoned also that education in the Middle West was
growing apace and that if I succeeded at North Dakota, I would be
called elsewhere in that region."®

In the period of 1901 through 1908, Btewart had published six
papers in the Physical Review, including, for instance, "The Spectral
Energy Curve of the Acetylene Flame" in 1901, "Architectural Acoustics”
in 1905, and "A Satisfactory Form of High Resistance" in 1908. Guthe
had telked to him on several ocecasions at meetings of the American
Physical Bcoclety and of the physics section of the American Association
for the Advancement of Science.

During his earliest years at the University of Iowa, Stewart
contimued with the departmental course of study which Guthe had built.
With only three men on the faculty--Stewart and Assistant Professors
L. P. Sieg and F. C. EBrown in 1309=1910-=-the new department head was
teaching en average of four three-hour classes each week® and still
devoting more than half of his time to the pew building. He was
determined to make it the most modern and durable Physical Laboratory
in the nation, a basic guarantee of the future of phyeics in the
University of Iowa.

Bite and architectural plans in harmony with the other stone
buildings near 01d Capitol, as approved by the State Board of Educa-
tion, imposed certain limitations: & maximom length of 250 feet and
width of 75 feet, a rectengnlar structure of five floors, and & budget
by legislative appropriation of $150,000.%

Mach as Gustavus Hinrichs had traveled during the summsr of
1865 in his guest to make the planned North Hall a major physical
luhurq;nry center, Stewart visited and inspected in 1909 and 1910
the physical science buildings at the Universities of I1linois and
Torento and at Yale, Cornell, snd Princeten Universities.®
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In planning sessions with erchitects, contractors, and University

edministrators, Stewart insisted the building be durable encugh to

gerve the needs of ecience for more than a century, and solid end

rigid enough so thet delicete experimente could be performed on any
floor. He succesded in sttaining floore capsble everywhere of sup-
perting at least two hundred pounds per sgquare foot;, with & solid
footing for the building on the sloplng west side thirteen feet in
width.®

Wiring and plumbing were to be strung end laid for eaSy mccess
for repairs and slteratiocns. Most of the walls dividing the rooms
were to be sufficiently changeeble to adapt room Bize to different
needs in the future. Basement research laboratories were to be as
first-class in livability as roome on the upper floora, working
gquarters with ample window space and without steam pipes in their
eceilings. Btewart had labeled so many rooms with the words "Research
Leboratory” on his layout that President John Bowman suggested that
the naming wes overly extensive and optimistic for e department that
e0 fer had performed so litile research. The physiclset came up with
a compromise. He alternated the words "Research” and "Laboratory"
on the stencils for the glass on ten of the doors.” It was a stratagem
acceptable to the President and the Deans and still presaged the
future as Stewert envisioned it.

Also looking toward the fubture, he hed sn elevetor shaft con-
gtructed within the building. He did pot see a necegssity--pnor did
he heve the funding--for an elevator at that time, but he convinced
the edminietration that ope might be needed in later years. HNever to
be used for ite original purpose; the sheft served Btewart as & lever
for appropristions for equipment which he wanted considerably more.
He would ask for funds for en elevetor, then settle for an apparatus
purchage at o scmewhat less cost.®

Stewart continued throughout the comstruction pericd to involve
himself srdently In slmost every espect of the bullding, from the
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foundetions to the roof. He wrote letters of inquiry end experimented
with finishing compounds for the cement floors. He informed himself
on various steins and varnishes for the woodwork and chose those
which he preferred. He decided im fevor of long, contimiocus chalk=-
boards of slate rather then follow the prevailing fashion toward
eliding blackbosrds. He urged end got lecture room seating of special
fabrication and three-fourths of an inch higher then the standerd
seats sold to colleges at that time.®

In extensive discussions and correspondence with Unlversity
Deans and with Preslident Bowman, Stewart pressed for additional funds
for new apparatus and furniture. A maximum of £30,000 had been
sppropriated for these items in the new building, and the Unliversity
Administration held firm on this budget. GEtewart estimated & minioum
need of $15,000 for furniture and $24,000 for apparatus. He pointed
out the comparative prosperity of other midwestern physics departments
in this regard. Whereas "the actual value of our own equipment is
certainly not more than $10,000," the value of apperatus, exclusive
of furniture, et the University of Chicago was $90,000; at the Univer-
gity of Illinols, $70,000; at the University of Wisconsin, $L5,000;
and &t the University of Minnesota, $40,000. He also noted that the
average vearly funding for apparatus needs in other midwestern univer-
gities, including Kansas and Nebraska, was more than $5,000, while
Iowa's support hed been less than opne-third as much during recent
years, only $1,000 snnually.1?

As the cost of construction overran the preliminary budget by
fifty percent--totaling $225,000 rather than $150,000--Stewart 4id
not get the extra $10,000 he wanted for furniture and equipment.

But he did succeed in increasing the department's anmial allotment
for supplies, eguipment, and furniture from $1,000 to $2,500 for each
of the next several years.

" Enlieting the support of Iowa Genators and Hepresentatives,
Btewart campalgned for the establishment of a U. B. weather station
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within the new building. He polnted cut that such a facility would
enrich departmental instruction in meteorology, and he cited the
precedent of Gustevus Hinriehs' pioneer work in weather reporting
and analysis in the period of 1878-88. The National Weather Buresm
rejected the offer of room in the bulilding on the grounds that the
Des Moines Weather Bureau adequately served the Iows area.

Also concerned with the herltage of the past; Btewart socught
to enshrine the names of major achlevers who had apprecisbly increased
understanding of matter and energy and brought his science to its
current state of knowledge. He had the frieze of the building's
entablature cut with the surnemes of thirty-six men, from Archimedes
through lste nineteenth-century contributors like Josiah Gibbe and
Heinrieh Hortz. Stewart intended the nemes to follow one another by
dafe of birth, but some of them got up there a few years ocut of
order--those of Augustin Fresnel end Gecorg Ohm; for instance, and
those of Joseph Henry, Michael Faradsy, end Nicoles Carpot. In his
memolrs of 1952 Btewart notes that he reached the stone cutter cpe
day in 1912 just in time to have a second "h" put in the name of
Custay Kirchhoff.ll

The building was resdy for occupation for the fall semester
of 1212. To some 2,200 returning and new students, the Daily Iowan
rhepsodized on September 15 over the "splendid new stone building.

Looming up with ite flve-story elevation; the
besutiful gray structure ... 1is easily the leeding attrac=
tion to swarms of incoming students ... Thie structure is
probably the best adapted for physice in the United States
and, architecturally considered, it is probebly not
execelled.

Two weeks later the department hosted an open house with
guided tours and refreshmente. The Dally Iowan of Eeptember 29
extolled the building's "noteworthy and unique features:"

It is possible to go from eny one rcom to any other

room with an electrical wire and not plerce a solid wall to
do s0. This is made possible by a system of tunnels and
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building and over eight miles of this was ordered at the
game time gnd is of the same size.

There is g constant tempersture room in which by
automatic controllers the temperature of the room is kept
at & uniformity at all times and under all conditions.

Another interesting feature is a dark room without a door.

The new lecture room on the top floor attracted many to a
variety of University programs outside the normal eclass times. Buk
for physics faculty members and students its real inauguration
cccurred one Baturday morning, November 23, 1912, when Karl Guthe, by
then Dean of the Unlversity of Michigan Graduate &chool, returned to
the campus and lectured on "The Ether."

An even more noteworthy event in the first=year use of the
new tuilding took place on Jamiary 25, 191%. Reported the Iowa
Alumnue in February:

Iowa's physics department was the scene of state
interest here Januery 25 when physicists from all over the
state gethered to hear the address of Pref. RE. A, Millikan
of Chicago University on "The Elementary Electrical Charge.”

But the "informal dedication” of the tuilding took place during
the summer of 1912, according to the Iowa City Daily Press of July 20,
when Stewart gave a tour of the structure to the sumer sessicn
studente in physics. Glowed the Prese:

The structure, fully equipped, promises to be the
finest Hall of Physice in the West, and it will rival fairly
any of the great institutions of the East. In the personnel
of its faculty; it may defy the world.

Local pride no doubt swelled the faculty evelustion intoc an
overstatement. Yet there iz ample evidence that since 1905 the
department under Guthe, then Stewart, was staffed by vigorous and
productive young men, all of them destined for distinguished careers
later at other universities or in governmental or industrial research.
This may be an appropriate time in this history to give some account
of the work over the years of the junior members of the department.
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By 1912 Physies wae 24 yesrs old as a separate department and
56 years old as subject matter taught at the U of I under the varied
headings from Natural Philosophy, through Physical Science, and
Chemistry and Physics. Until the turn of the century (in order)
Stone, Spencer, Hinrichs, and Veblen had offered all or most of the
instructicn. As their budgets slleowed, and the popularity of their

programs rose and waned, Hinriche and Veblen employed one or two
asgistants, primarily to help with the student laboratories. A
teaching faculty of three did not develop until 190k, with the staff

expanding to four members in 1906.12

A. L. Amer, appointed as an instructor in 1890 and promoted
to assistant professor during his last year at Iowe, 1894-95, wes
the first non-Iowa graduste to assist the Professor of Physics (then
Veblen) in departmental instruction. Arner was a graduate of the
University of Wisconsin. He was succeesded by Iowa graduates C. H.
Bowman, instructor from 1896-99, and then by C. F. Lorenz, instructor
from 1900 to 1905, Professor Guthe brought A. G. Worthing from the
Univereity of Michigen intc the department ms an instructor from
1906 to 1909. Worthing returned to Michigan with Guthe to complete
his work toward the Doctor of Philosophy degree thers in 1911.19

During the first few years in the new building, from 1912 up
to America's entry into World War I, the faculty, which the Press
evaluated as able to "defy the world," consisted of Stewart and
Junior stafl members Lee Paunl Sleg,; Fay Cluff Brown, and Homer L.
Dodge. It was & youthful faculty, with Stewart, 36 in the fall of
1912; S8ieg,; 333 Brown; 51; and Dodge; 25. Two of the four, Sieg and
Dodge, received their professional education at the U of I. Browm
had esrned his A.B. at the Indiana University in 1904, his A.M.
at the University of I1linois in 19{:5, gnd his Ph.D. gt Princeton
University in 1908.14

Bieg (B.5., 1900; M.5., 1901; Ph.D., 1910--all at the U of I)
had been working in the department sinece 1899 as a student asaistant,
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greduate fellew,; instructer, and assistant professor—except for a
period of three years (1905-00) when he taught at Carleton College
in Minnesota. His Doctor of Philosophy degree was the first to be
granted within the U of I Department of Physics.l®

Dodge, & graduate of Colgate College in 1910, came o Iowa O
earn his M.5. degree in 1912 and his Ph.D. in 191k. His payroll
titles were progressively assistant instructor, demonstrator, instruc-
tor, and, following his doctorate, assistant professor.i®

In the pericd between 1905 and 1044, the appearance of new
editions of American Menp of Ecience geve csuse for prideful reports
in U of I publications.l”™ The AMS editors--J. McKeen Cattell of
Columbla University; succeeded by son Jacques Cattell--added stars
to the biogrephicel listings of those whose work was eveluated as
most valusble by their peers in each science. The starred list
invariably included an impressive mumber of U of I professors. This
AMS practice of distinguishing at first sbout one-fourth to later
gbout one-tenth of the listed scientists contiomued through the volume's
seventh edition in 194,

Physics at the U of I was represented among the scientists
of distinetion first by Guthe in 1905, by Stewart in 1911, by Stewart
and Sieg in 1921, by Stewart in 1927, and by Stewart and Alexander
Ellett in the editions of 1933, 1938, and 154L.

The roll of distincticn in American Men of Bclence over many
of these years alse included several physlicists who hed teught st the
Ueof I, then departed to other universities or to research laboratories
of industry or the U. 8. government.

These included:
Francis Nipher (U of I, 1870-TL4) who moved to Washington University
in 5t. Louis;
Archie G. Worthing (1906-09), to the University of Michigsn and then
to the NELA Research Laboretory of the National Electric Lamp
Association; Clevelend;
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Matthew Luckiesh (1909-10), alsc to RELA in Clevelend;

Fay Cluff Brown (1909-19), then to the U. 5. Bureaun of Staniards,
Washington,; D. C.;

Otte J. Stuhlmen, Jr. (1917-19), then to the University of Nerth
Caroling;

Clarence W. Hewlett (1519-22), then to the General Electric Company
research lsborateries in Bchenectady, Hew York; and

Edward 0. Halburt (1921-24), then to the Physical Optics Division of
the Naval Reseasrch Laborastory, Weshington, D. C.10

While g star of distinction in Amerdicen Men of Science edified
many within the communities of the honored scientists, the professional
persons themselves aspired more to have their work recognized in their
ewn journals and at thelr national and regional meetings. Beginning
in 189% as a publication of Cornell University, the Physicel Review
became the major journal devoted to physics in America. The American
Phyeicel Society was organized in 1899 with a first-year membership
of fifty-nine Fellows.l® During the early years of its growth, the
APS generally met in conjunction with Section B (Physice) of the long-
established Amerlcan Association for the Advancement of Science.

Guthe was the first physicist later to be at the U of I to
have his work in the Physical Review. In Volume T, the December 1898
issue, appsared "A New Determination of the Electro-Chemical Eguivalent
of Bilver,"” by George W. Fatterson, Jr. and Karl E. Guthe, both of
the Phyeical Laboratory of the University of Michigan,

Stewart was next ameng future Iowa physicsts to be published
in the Physical Review, in 1901 when he wvas s post-doctoral instructor
at Cornell Universlty. The third physicist to work later at the U of
I and to sppear in the Phys. Rev. was F. C. Brown, with an abstract
of his research on selenlum in 1905 when he was & graduate student at
the University of Illinois. The fourth, and the first physicist in_
residence at the U of I to make his debut in the Phys. Rev. was L. F.




Bieg. His doctoral studies on the elastic properties of pletinums
iridium brought forth three research contributions to be published
in the journal between 1908 and 1912.2%

In the years following the occupation of Iowa's new Physics
Building, the staff devoted increasingly more time to research.
During the 1909-12 period, Etewart had published only one paper;
"Acoustic Bhadow of & Rigid Sphere," in the Physical Review (1911).
In 1915 he published three papers in the Journal on the toplecs of
sound diffraction; binaural localization; and relative sound inten-
sities,31

While Btewart was concentrating on a wide renge of acousticel
research, the younger members of the staff intensified studies of the
photometric qualities of the rare element selenium. Brown had been
working on this element for several years, starting with his greduate
work at T11inois and at Princeton. Sieg passed on to the younger
Dodge his work on the physical properties of verious kinds of wires
and joined Brown in the study of the non-metallic element which
regembles sulfur chemically. To the physicistes selenium was most
promising research material because of its reaction to light. They
envisioned wuseful applications of the substance whose electricel
registance decreases as its exposure to light increases.

Brown and Sleg prepared for publication papers with such titles
as "Wave-Langth Sensibility Curves for Light Sensitive Selenium" and
"Isolated Crystals of Selenium and the FPhysical Conditions Determining
Their Production. "22

The Daily Iowen proclaimed in front-page stories "DRS. BROWN-
SIEG IN NEW RESEARCH" and "DR. BROWN DEVISES AUTOMATIC LIGHTER" on
April 20 and December 18, 1915. In the earlier story the DI noted
thet Brown had anncunced the results of Iowa work with selenium in
lectures in Syracuse, New York and in Washington, D. C. and in many
other places. Bgld the DI account:
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Howhere in the United States has such excellent work
been done in the development of the possibilities of
selenium than at Iowa under the direction of the physics
department, which is now prepered to discloss work done along
this line.
In the later story the DI pointed to uses of selenium to combrol
the cpening and closing of electrical clrcults, with the possibility
of military applications in the discharge of mines; slso in the develop-

ment of a machine to enable the blind to read print.

On Februery 19, 1916 the DI was plessed to quote s current
grticle in the New York Post:

The world will welcome any invention that makes
hegppier the lot of the blind. ' Never have there been so
many for whom the world has become & darkened room as now.
The war has multiplied tremendously the sightless.

If through his phonopticon Dr. Brown can give back
to them a little of what they have lost, he will have
gchieved more than any general who hes captured & city.
This appears to be the first time in some forty years (since
the heydays of Gustavus Hinrichs) that the work of a physical sclen-
tist at the U of I was launded in an eastern metropolitsn newspaper.

Ag the time of America's entry into World War I epproached,
Stewart's resesgrch in scoustles and its application in sound reception
disceriminetions attracted the interest of the nation's defense organi-
zation. He published in the Physical Review: “Acoustic Phase-
Difference at the Ears,” 1914; "Variation of Bound Intensity with
Distance,"” 1916; "Binsursl Beats," 1917.

He spent mich of the summer of 1917 in Washington, D. C. con-
sulting with the war department on problems of locating and identify-
ing aircraft and submarines. In armed service laborstories around
the nation's capital and at the anti-aircraft station at Pensacola,
Florida he helped to develop acoustic receivers to amplify the detec=
tion of sound by the human ear. During the war he served on the
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Hetional Research Council's committee on the location of airplanes
and a8 a civilian consultant to the U. 5. Navy.

The history of the University's participation in the first
World War @3 indicates the prominent role of the physics department
in contrituting to the war effort. GShortly after the Unlited States
declared war on Germany on April 6; 1917, President Jessup named a
Beven-man committes from the University faculty to aid the Kationmal
Regearch Council. He sppointed Stewart to be the committee's chairman.

Following Stewart's summer of 1917 in acousticsl research
with the military, the lsboratories and shops of the Physics Bullding
became scenes of activity for the national defense. He and Dodge,
gssisted by graduste students and instrument maker J. B. Dempster,
worked to construct improved microphones for the location and detec=
tion of invisible aircraft. In August 1918 Dodge shipped en Iowa-
modified microphone to the Western Electric Company.?? Btewart,
in Washington sgein that summer, reported to President Jessup:

The navy has ordered sixty mechines designed by me.
Cur form of apparatus is distinetly superior in its ability
to enable the operator to distinguish between different
types of girplanes . . BB

Brown and Sieg were granted leaves of absence for 1918-19 to
serve in U. 5. Army research programs. Brown was commissioned a
captain and later promcted to major in the Ordnance Department in

Washington; D Cs; where he worked on bomb ballistics and on military
gpplications of 1light reflection on water. ©Sieg, a captain in the
Army's eviation research group, concentrated on photographic studies
of aircraft trajectories. Dodge was appointed in the Army's special
training progrem as & civilian consultant on coursework in physics.??

The American Physical Soclety meeting of April 25-28, 1919,
in Washington, D. C. was "given over entirely to special papers and
exhibites of apparstus illustrating the application of physical princi-
ples to the solution of problems arising from war conditions."37
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Stewart, Sieg, and Brown were emong those who were invited to
present the fifty-two specisl pepers of the occasion: Stewart,
"Location of Adroraft by Sound"; Sieg, with A. W. Duff, "Photography
of Trajectories"; Brown, "An Interesting Observation of Light Reflec-
tion on Water and its Application." BSieg end Brown were also the
authors of papers among the 1BE additicmal titles which were submitted
as records of work accomplished: BSieg, 'Photographic Method for Air-
Speed Determination" and Brown, "ﬂcrtgd.n Reeultes ocn Alr Resistance
as Affecting the Flight of Drop Bombs. ™28

The newness, then, of the airplane and the strong federal
support for his work created considerable interest in Stewart's
presentation, in which he pointed out the accuracy and the range of
long conlcal horns es sound locators. According to the printed
abstract of his paper, socme of the results achieved:

With the horns 18 feet in length and diamster of
opening 4.5 feet the range under falr night conditiomns for
airplane elevetion of 6,000 feet was approximately three
times that of the ungided ear. Experiments indicated,

however, that the amplificetion of the spparatus was 100,
thus showing great diffusion in the atmosphere.

Similar airplanes could be separately located by
such a device if more than 5 degrees apart, and, if engine
nolges were sufficiently marked, s separate location could
be secured with only cne degree actual separation.??
Stewart elaborated further on the atmospheric conditions in a
brief article in the Oectcber 1919 issue of the Physical Review,

"Propagation of Sound in an Irregular Atmosphere.”

For an Iowe Clty audience he gave an gceount of his pircraft
ecund research, along with some of the work of Sieg, Brown, and
others in & U of I summer session lecture, July 1, 1919: "“Some
Applications in Physics During the War, ™39

From 1906 through 1942 the University Catalog printed each
summer a list, "Public Lectures, Addresses and Recitals," covering
the preceding scademic year. During the earlier years of this
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perlod, moet of the lectures sponsored by the Department of FPhysics
were offered by members of the faculty, with some by scientists from
cther ingtitutions in Iowae and from neighboring states, occasionally
one by & more distant visitor.

At times Etewart succeeded in bringing o the cempus prominent
physicists from Eastern states, despite the long train ride for them
to and from Iowa City. For instance, on March L4, 1915, Daytem C.
Miller of the Case Schocl cof Applied Sclence, Cleveland, came to
lecture on "The Science of Musical Socunds." April 18-19, 1917
Percy W. Bridgman of Harvard University gave two lectures on "High
Pressure Phenomena. "

Occurring a few days after America's entry into World War I,
Eridgman's reseerch reports were the last to be formally sponsored
by the Department of Physics until the summer of 1919, when Stewart
epoke on the military uses of physics. The cessstion of such lec-
tures is indicative of the precccupation of the physicists with the
WAr.

The visiting lecturers served to supplement the reading of
professionel journels in keeping the U of I physicists aware of
developments in their science. A course entitled Modern Physics,
generally taught by Stewart, presented the theories and experiments
of such major Eurcpean innovetors as Max Planck, Lord Rutherford,
Alfred Einstein, Niels Bohr;, and Max von Laue. At times & meamber of
the faculty would offer a popular lecture with such a title as "Inside
the Atom" or "New Discoveries in Physies."

One winter evening in 1913, for instance, some seventy members
of the Baconian Club and visitors climbed the stairs to Room 301 to
hear L. P. Sieg on "Recent Advances in Physies.” Observing that the
pregent status of the sclence could be a matter for jest in the Pabure,
he concluded that the growth of physics was so rapid that "even within
a8 short & period as five years" much of his presentation that night
"would need serious restatement, st least, and some of it perhaps would
hawve to be cast aside altogether."92
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Notes end Scurces

For Chapter Five's period of 1909-19, the sources used in the
earlier chapters have been augmented by materials in the Physics
Building, primarily the bound volumes of the Physical Review and the
early editions of American Men of Science in the Physics Iibrary;
aleo unpublished memoirs written by G. W. Stewart for Phyeics Depart-
ment Archives.

1G. W. Stewart, "The New Physics Building at the University of

Icwa,"” pp. B=15 of Contributions from the Physical Laboratory, State

University of Iowa Bulletin, No. 2, 1913,

2From Bi hical Memoirs of the National Academy of Scilence,
Vol. JXOOII, p. %5 !']:hu Columbie University Press, 1958).

dUniversity Catalog, 1909-10.

“Mimutes of the Board of Regents, Sept. 25, 1906, and Minutes
of the State Board of Education, 5&1:‘[’.. 10, 1909,

EThedidents in Conneetion with the Constriction of the Phyeics

Building st the University of Iowa, 1909-1911, p. 1l. Written in
December 1952 for the Archives of the Department of Physice by G.

W. Stewart.
“Ibid., p. 16,
7Ibid., pe 30.
“Ibid., pp. 38-35.
® Ibid., pp. 32-33.

1%From a letter by G. W. Stewart summarizing discussions and
stating the department’s outlock on furniture and equipment. Directed
to President John Bowman,; Feb. 1, 1912.

110p. eit., Incidents in Connection with the Comstruction,

P ET-

13 Information on faculty dates and backgrounds gleaned from
University Catalogs over the years. Corroborated by biographical
data from the early editlions of American Men of Bcience and by

information in Clarence Aurner's unpublished end untitled manuscript
which he began 1912=13 ( located at the Stete Historical Society of
Iowa). Alphabetical faculty file cards in the University of Iowa

Archives have &lso served in checking the men and their dates.
13-1%From sources of information ss accounted above.
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17For example, 12 OF FOREMOST SCIENTISTS HERE, front page
gtory of the Deily Jowan, June 29, 1921.

180leaned from examining the first seven editions of American
Men of Science, extending from 1905 through 194L.

19Bulletin of the American Physical Society, Serdies II, Vol.
18, No. B, August 1975, p. 9k2.

#0From Table of Contents, Phyeical Review, 1908-1912.
21 Thid. , 1913.

8 Latter to the Dean of the College of ILiberal Arts from Q. W.
Stewart, May 12, 1915.

“3H. F. Bangsberg, The University and World War I, M. A. Thesis
in the Department of History, State University of Tows, August 19%51.

24 Thid., p« 131.
26 Thid., p= 131.
28 YPhysics Profs in Service,"” Iowa Alumnus, February 1918,

*? Piyeical Review, Vol. 1k, p. 152 (August 1919).
#9Ibid., pp. 153-159.
#*Ibid., pp. 166-167.

3“Universitg5 Catalog, 1919-20, "Public Lectures, Addresses,
and recitals.”

*1Baconian Club Minutes, Vol. VIII, pp. 73-75. Sieg wrote
into the minutes of the meeting of January 11, 1915 an abstract of
hig lecture, for example:

The contradictory experiment of Michelson to detect relative
motion of the earth and the ether has found an explanation
in the Prineciple of Relativity of Einstein. This prineiple
rests on two postulates concerning the constancy of the
velocity of light and of the laws of motion and wave propa-
getion with reference to & moving set of coordinates.




Chapter Six =
Fogtwar Regrouping and Rathitll!:'l.nE

Az with many other organizaticns, the war disrupted the Iowa
physice department. In the fall of 1919 two of the four who had
worked together since 1910 did nmot return to thelr Fhysics Bullding
offices and laboratories. F. C. Brown chose to remsin in Washington
with the Naticnal Bureau of Standards where he was soon advanced to
assistant director. H. L. Dodge moved to the University of Oklahoma

as head of the depertment.

Btewart had struggled to keep the group intact. In the spring
of 1519 he urged that the salarles of Sleg and Brown be edvenced to
$2,750, an increase of $500 over their pre-war stipende. In & letter
to Dean George Kny of the College of Liberal Arts,? Stewart pointed
out that both men had grown in power and usefulness through their
successful secisntific work with the U. 5. Army. He added that they
had become accustomed to A higher standard of living in the Washington,
0. C. area.

Sieg returned at $2,750 for 1919-20, with the assurance that
he would be advanced the next year to a full professorship with an
additional $1,000 in salary. The replacement for Brown was Clarence W.
Hewlett, who had earned his Ph. D. degree at Johne Hopkine Universgity
in 1912 and had been teaching at the North Carolina College for Women.
Fartly beceuse of this experience, Hewlett inherited the Home Economics
Phyeice course, which Dodge had been teaching. There was no contimiing
raplacement for Dodge until 1971 when Edward 0. Hulburt, ancther Johns
Hopkins Fh. D. (1915), joined the staff.

The early 1920's were an exciting time in the science of physics.
quentum mechanics and Elnsteinlan relatlivity were revising classical
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explanations of atomic and sub-particle behavior. Artificial dis-
integration of the nitrogen nucleus in 1919 brought entieipations of
many transsutations of the elements. By 1924 Ernest Rutherford and
Jameg Chadwick had succeeded in knocking protons out of the muclel
of mogt of the lighter elements. 5Soon men were to work with atoms
ag they had been working with chemical molecules.

Although the Iowa Fhysical Laboratory was remote from such
centers of scientific ferment es Cembridge, Berlin, and Goettingen,
Stewart and Sleg were reading the emerging papers and explaining
the new developments. Influential as a member of the governing
board of the Americen Physical Soclety, Stewart was asble to persuade
a number of prominent physliclsts to come to Iowa City and report on
their work. ©Some of these had or would win the Hobel Prize in
Phyeics. Some were to perticipate in the Solvay Conference in
Brussels; the most select and celebreted meetings of the physicists
of the world.

Visiting lecturers appearing in the Physics Building during

the 1920's included:

Arthur H. Compton, then at Washington University at St. Loudis,
Dec. 9, 1920: "The Fature of the Ultimate Magnetic Particle"

Hendrik Lorentz, University of Leyden, March 16, 1922: "0l4
Flus New Mechanies." The 1902 Nobel laureate and President
of the Solvay Conference since 1911, Lorentz mede only six
university lecture stops durlng his wlsit thaet year to the
United States.

Arthur J. Dempster, University of Chicago, March 26, 1923:
Isotopes” and "Positive Rays"

Chandrasekhar Raman, University of Calcutta, Sept. 2h, 1924:
TColor of Earth and Sky"

Karl Manne Sieghahn, Upsala FPhysical Ingtitute, Sweden,
Jan. 19, 1925: “X-Ray and Atomle Strueture.” He had just
won the 1924 Nobel prize.

J. H. Ven Vlieck, then &t the University of Minnescta, Nov.
22=23%, lﬁ: "Foundations of the Hew fuantum Mechanicg:
Some Significant Features of the New Theory; Comparison of
the Matrix and Schroedinger Wave Viewpoints; the New Inter=-
pretation of the Hydrogen Spectrum and Other Applications"
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Erwin Suh.rn-aﬂingg_x;, then at the University of Zurich, Feb.
9, 1927: "The Undulatory Theory of Atomic Structure”

Paul A, M. MMrac, Cambridge University, April 1l1-12; 19209:
"Introduction to Quantum Mechanics" (two lectures)

On such occeasions physics educators besed within & helf-dey'e
ride from Jowa City came to hear and to join in lunchecns snd dinners
honoring the eminent visitor. Daily Jowan writers, briefed by
Etewart beforehand on the gelentific prominence of the speaker,
struggled bravely to chromicle the event.®

Dr. Siegbahn proceeded in hils quiet cereful wey to
show how vest a knowledge had been gained of the structure
of the atom.

When Van Vlieck, then twenty-seven; appeared; the DI emphasized
the youth of the speaker:®

Dr. Van Vlieck, though but thirty years of age, is ocne
of the foremost theoretical physicists in this country and
an authority on quantum theory and atomic structure.

The oceasion for the present lectures wes the remsrk-
able development which the gquantum theory has seen during
the lest year in the hands of the Europesn physicists
Helsenberg, Borm, and Schroedinger. During the last twenty-
five years there have been very serious gquestions as to the
natures of light. The older wave theory was successful in
many fields, but as the experimentsal physicists delved more
and more deeply into the nature of the atom, it became
inereasingly apparent that the clder theory was inadequate.
Professor Van Vieck told of recent experiments mlong these
lines and pointed out the more recent theories eswvolwved.

When Schroedinger, described as "suthor of & new theory of
matter, light end electricity," visited the campus in 1927, the DI
sought guidance from a member of the U of I faculty and thus reported:*

According to Prof. J. A. Eldridge of the physics
department, the investigations of Prof. Schroedinger have
excited great interest in physica ecircles during the last
vear, and cne is tempted to predict that Dr. Schroedinger's
work is to introduce A new era in physical thought in which
the electron will be replaced by & more fundamental concept.
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Stewart's major triumphs in bringing eminent physiclsts to
Iowva City in the 1920's were the appearances of Lorentz, Raman,
Biegbahn, Schroedinger, and Dirac. The four Europeans and one Asian
were making erosg-country trips, and a two-day stop in the Midwest
provided a break for them in their railway travel. WVisitors from
abroad generally stopped off in Chicagp, and scme of them added
Iowva City to their itineraries. A persuasive letter would point out,
among other things, the "unexcelled faecilities" of the Physics
Building.

The building contimsed to serve as 8 drawing card for pro-
fessional visitors and for students intending to major in physics.
It was not until 1998-1029, when the building was sixteen years old,
that the description of the Physical Laboratory in the University
Catalogs was changed from the "construction of the building which
is new" to the "construction of the building is modern."

Hewlett (1919-1922) and Hulburt (1921-1924) each remained
gt the U of I for only three years. Both men were primarily inter-
ested in research activity and aspired to achieve positicns where
they could work golely as regsearch sclentists. With four publica-
tions in the Fhysical Review in 1921 and 1522, Hewlett departed in
the summer of 1922 for the research atmosphere of the physical
laboratory of the General Electric Company in Schenectady, New York.®
Hulburt was remarkably prolific in publication during his brief
pericd at the U of I; with fourteen papers accepted and printed in
professional journals from 1922 through 1924k. He moved to the Naval
Research Laboratory in 1924,

The examples of these two men served to spur the completion
of research by graduate students. During the three years 1922, 1923,
end 1924k a totel of nine Fh.D. degrees were swerded in the department,
a number equel to those avarded during the previous twelve years.

, During the summer of 1924 the department lost L. P. Bieg, who
bed been asgocinted with U of I physics for a quarter of & century.
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As a student and as & feculty member he had worked under three
department heads: Veblen, Guthe, snd SEtewart. A mainstay of the
Iowa physics program, he served as the professor in charge during
Stewart's absences from the cempus. On Sieg's departure to become
head of the department of physics et the University of Fittsburgh,
Stewart seid:®

Dr. Sieg is the most distinguished of the physicists
who ere alumni of Iowa. While his teaching and his person=
elity have won for him the highest regerd from students and
citizens of our commmity, hie published researches in
physics have been known to physicists both im the United
States and abroad. He has hed & prominent share in the
develomment of the department of physlcs at Iowa.

At the end of his first year at the University of FPittsburgh,
Sieg was named dean of the institution's graduate schoel. In 193k
he became President of the University of Washington.

The early post-war staff of Hewlett, Hulburt, and Sleg were
puceeeded between 1022 and 15925 by four young men who were to stay
on and provide & continuing and stable core for many years. Claude
J. Lapp and Alexander Ellett remsined until the World War II years.
John A. Eldridge and Bdward P. T. Tyndell stayed on until they
became professors emeriti, in 1958 and 1980, respectively.

All of the four new faculty members had earned their FPh.D.
degrees within & year of each other at different graduste schools.
Lapp; who ceme to the U of I in 1922, was & netive of Michigan.
He had earned his A.B. in his home state's Albdon College inm 1917
gnd his Fh.D. at the University of Illinois in 1922, Tyndall, &
native of South Africa, arrived at the U of I in 1925. He had
received his B.A: at Richmond College in Virginis in 1912 and his
Fh.D. at Cornell University in 1922,

Joining the U of I staff in 192k, Eldridge, a netive of
Washington, D. C., had sarned his A.B. at Wesleyan College in
Connecticut in 1913 and his Ph.D. at the University of Wisconsin
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in 1922. He was an instructor at Wisconsin from 191B until 1924.
Ellett eame into the Iowa department in 1925. A native of
Migeoari, he received his A.B. at the University of Colorado in
1921 and his Fh.D. &t Johns Hopkins University in 1923.

In addition to their regular coursework and research activities,
the four younger men joined with Stewart in a team-instruection course,
Modern Phenomens, to convey the recent developments im their science.
Thie course presented new theories on the gtructure of the atom, as
well as lectures on redicsctivity, spectra, and the burgeoning eppli-
cations in commnicetions engineering.

The rising expectations of the mid-1920"s resulted in an
inereased summer session program in physics, mich of it directed
toward high school and college instructors wishing to update their
teaching. Summertime physics came to cccupy as mich course listing
and description space in the University Catalog as that of the fall
and spring semesters. In July 1926, for instance, Stewart pointed
out & regigtration of thirty-three in an sdvenced theoretical course
entitled X-Rays and Constitution of Matter. Sixteen of these susmer
students held teaching positions in colleges in elight different
states.” Tt was evident that physicists were coming to Towa City
to find out what was happening in the laboratories and theoretical
ingtitutes of Great Britain and North Central Europe.

Btewart was influential in promoting the Iowa staff and the
Iowe building as centrel in transmitting knowledge of the new physics.
He cffered leadership in this respect in a keymote address sg vice=
president and chairman of Section B (Physics) st the Boston meeting
of the American Assoclation for the Advancement of Science in
December 1922:°
It is doubtful if ever there has been & more inviting
gppeal to imaginative reason than can be found at present
in atomic gtructure and redistion theorieszs. The search in
this field is, in fact, sc exciting that we can easily for-

get the mysteries in our own hypotheses. The progreas of
the last decade has been rapid.
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In this sddress, "Certein Allurements in Physics,"” Stewart
went on to give an account of the work of Rutherford, BEohr, and some
of their sgsocistes. Much of his presentation in Boston was & summary
versicn of & Graduate College lecture at the U of I that OGctober:
"Present Evidence Concerning the Content, Structure, Size, Shape, end
Electric Field of the Fucleus; the Guantum Theory and Certain Applica-
tions in Atomie Structure Theory."

Stewart's October 1922 lectures were heralded by the Dally
Iowen as "a three-day conference ocn the topie of atomie structure,
one of the mogt current and prominent problems in physies." The DI
pointed out that Stewart, presiding and leecturing, "iz making a
& gpecial study of this problem" and that invitations had gone out
to the physicists end chemists of Iowa.®

¥hile the lectures on the new physics received some attention,
activities in the laboratories rarely drew any reportege in the
campus publications of the 1920's. On November 21, 1924 the Deily
Jowan found a mAjor story in an intensive year-long search for Element
No. 61in the atomic table. In the quest for the rare-esrth element,
Professor Lapp and graduste student Robert A. Bogere were using &
vacuum x-ray spectrograph, bullt in 15920 by former graduate student
Robert V. Zumstein. The complicated apparatus was "one of four or
five in existence today," the DI said.

The story noted that success in the gearch would be the firgt
discovery of & new element by an American. It would alsc be the
subject of Bogers' doctoral dissertation. But the discovery of Ho.
£1, promethium, was not to be reported until 1547, by Jacch Marinsky
and others of the Massachusetts Institute of Technology. FRogers'
disgsertation (1926) dealt with elements found many years before. He
wrote on "The M-geries Absorption Spectra of Osmium, Iridium and
Flatinum," published in the Physical Review in December 1927.

Then in Fovember 1926 the U of I News Bulletin cited Stewart's
investigations in acoustics in refuting a provocative charge by
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H. L. Mencken that no important discoveries had been made by ascien.
tists in American universities.

For cne thing he hes deviged & sound filter which is
capable of filtering certain frequencies of vibrations from
g complexity of such vibrationg. The gound filter posgsesses
many posgibilitieg in practical applications. He hag also
dene cutstanding work in the development of sound resources.

The News Bulletin found e story for its December 1929 lssue

in an expleit of Professors Lapp and Louis Waldbauer; chemistry:

DISCOVER LOST RADIUM

First on record in University of Iowa sciemtific
circles iz the radium detection feat performed at Davenport
by Clavde J. Lapp and Louis Waldbeuer, faculty members.

Thege men, working with a delicate electroscope,
farreted out about 80 percent of the $5,000 worth of redium
from the large ash pile outside 3t. Luke's hospital.

According to the story, the hospltael had lost ten hollow steel
needleg filled with redium and requested help from the university
pelentlsta. Lapp and Waldbeuer declded that the material mist have
gone into the incinerstor. They combed the ash pile (thirty feet
long, five feet wide, four feet high) and recovered most of the

redium,

In his early research at the U of I, Lapp hed joined with
8tewart in investigations in the field of acoustice. Im 1925 he
published a paper, "A Simple Device for Recording Sound Waves," and
in 1924, "A Bimple Audiofrequency Mechanical Alternator.” Later he
concentrated on problems involved in the teaching of physics and
became active in physics education organigations. He produced art-
icles for the American Fhysics Teacher, writing on such subjects as
achievement tests and the use of audiovisusl aids.

Lapp worked with other University science departments on
matters of mutual interest, serving as head of the science program
at T.hi‘nrai‘t‘.r High School 1926-28. He led in the establishment of
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& Universgity degree with a major in general science. To graduste
with this major, the student was required to earn at least four
eradit bours in each of five sciences--botany, chemistry, geology,
physgics, and zoology. In onme of the five, he was required to com-
plete & minimum of sixteen hours.

One hundred men and women gradusted with & mejor in general
geience in June 1929, according to the U of I Hews Bulletin, which
quoted Lapp &8 saying that the program was "unigque and the only
course of its kind in an Americen University."

In conjunction with the College of Education and the Department
of Mathematics, Lapp helped with a survey of weaknesses in mathe=-
matics among college freshmen. The nature and frequency of errors by
gtudents at the Upnlversity snd slso et Iows Wesleyan, Morningeide,
Parsons, and Simpson Colleges were counted and tabulated. The
results were published in the University of Towa Studies in Education
of October 1932: The Arithmetical and Algebraic Digsbilities of
Students Pursuing First Year College Physica.

Tyndell copducted research primarily with the physical ITrop-
erties of metals in the form of crystals and thin films. He had
come to Iowe 1o 1925 with considerable laboratory experience in
micro-measurement. Prior to his doctoral studies at Cornell Univer-
gity, he had worked during World War I with the NHational Bureau of
Standards on such projects as the detection of invisible writing and
the optical esgpects of militery camouflage.

He publisghed; for instence, during his earlier years at the
U of I such Physieel Review papers as "Optical Properties of Some
Metallie Sulfides" (1923), "Magnetic Properties of Thin Films of
Electrolytie Iren" {(1927), "Resistivity of Single Crystal Zine"
(1531).

He was particularly adept and painsteking in the fashioning
of intricate assemblies of tabletop appearatus for this work with
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tiny pieces of metal. For example, he designed and reported to the
Journal of the Optical Soclety of American and Review of Scientific
Instruments "A Sensitive Magnetometer, Insensitive to Extraneous
Disturbances.” In this instrumentation he devised an artificially
applied magnetic field and used an astatic pair of magnets on a
single suspension. "So far as the writer knows, this device has
never been applied to a magnetometer before, and it has decided
advantages,” Tyndall wrote.'”

Besides his extensive work with such solids as metallic
crystals, Tyndall served as the department's specialist in the field
of optics. For advenced stadents in stage lighting in the Department
of Speech and again for graduates in opthalmology in the College of
Medicine, he devised apd taught special courses in optics. In 1951
he prepared a text, Light and Color, for use in these courses.

Eldridge was both & theoretlcien and an experimenteliet, the
most versatile member of the faculty. Working on & wvariety of topies,
he published, for instance, in the Physical Review "The Spectrum of
Mercury Below the Ionization Potential" (1924), "Polarization by
Electron Impact" (1926), and "Radiation by Accelerated Electron in
Classical Electron Theory" (1929). Later he made & series of studies
of the collisions of gas molecules.

In his early research at Iowa Alexander Ellett concentrated
primarily on studies of the polarization of rescnance radiation.
He worked with this phenomenon under & variety of experimental
conditions, including the impact of electrons and with magnetic
fields of varying strength. Around 1926 he began to conduct experi-
ments to test aspects of the wave-particle theories that were emerg-
ing from the European continent. He took the lead in the department
in reporting and discussing the significance of the work of Louis
de Broglie, Werner Heisenberg, and Erwin Schroedinger.

I Launching a series of studies of the reflection of atoms fram
crystels; Ellett joined forces with some of the nation's most
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distinguished physicists--men like Arthur Compton, Karl Compton,
and C. J. Davissen--in efforts that would help to bring the particle-

wvave theories to the status of indisputable physical realities.

Ellett pade & preliminary report of this work to Science in
July 1928 in "Veloeity of Cedmium Atoms Regularly Reflected from
& Fock Balt Crystal." In this report he carefully suggested "that
this phenomencn could be interpreted in terms of the phase waves of
de Broglie."

A year later in the Physical Review of Augnst 1929 Ellett
effirmed that "these facts indicate that associated with motion
of transletion of uncherged atoms snd molecules there 1s & wave
phenomenon of the type postulated by de Broglie." This was the last
sentence of the abstract of the FR article, "The Reflection of Atoms
from Crystals." In more detail he continued:

The fact that a beam of atoms incident upon a clean
cleavage surface of a crystal may give rise to & well
defined reflected beam making the same angle with the
norsal to the cerystal surface as does the incident beam
suggests at cnce the wave-particle duslism exhibited in
the Compton effect and the Davissoen and Germer experiments.
To understand this phenomencn in terms of the hard elastic
spheres of Maxwell's kinetic theory or of the planetary
atomic systems of Bohr, is difficult, at least. On the
other hand the wave, or, more properly superposition
characteristics of the pew guantum theory, lead us at
once to expect just such phenomena.

Buch work and other evidence of his intellect prompted an

associate on the Iowa staff, Professor Tyndall, to refer to Ellett
as "a genius with an intuitive awarepess of what was important. wil

Although the imput from American physicists was increasing,
the major progress toward the wunderstanding of matter snd energy
coptinued to criginate in Europe. Scheduled at three-year intervals,
the Solvey Conferences at Brussels brought the lesders together to
exemine the developments in their science. Men like Mex Planck,
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Albert Einstein, Hendrik Lorentz, and Niels Bohr made up the central
core of the grougp. The Bolvey scientific committee headed by Lorentz
kept the number of perticipente emsell snd select. Sterting with the
second conference, in 1913, one or itwo Americans would be invited to

participate.’?

In addition to the Iows faculty's Ilnterest in the reports
emerging from the Belgian center; there were tenuous connections
with the earliest American participants. The first U. 5. sclentist
to be invited to a Solwvey Conference was Robert W. Wood of Jchns
Hopkins University. Iows professors Hewlett, Hulburt, and Ellett
were products of Wood'e gradoste program in experimental physics. 1In
192k Ellett co-authored with Wood the Physical Review paper,
"Polarized Resonance Radiation in Weak Magnetic Fields." That same
year, Eldridge, while still at the University of Wisconsin, published
a companion paper, "Theoretical Interpretation of the Polarization
Experiment of Wood and Ellett.” In this paper Eldridge concludes
that "the fundsmental fact of the fluorescent light being plane
polarized is hard to reconcile with the assumptions of the quantum
theory of atomic rediatiom.™

Other relationships occurred with Solvay conferees who wvislted
the Iowa physics department. H. A. Millikan was the second U. 5.
physicist to be invited to Brussels (1921). A. H. Compton was the
sixth, in 1627. J. H. Van Vleck was the eighth, in 19%0.*?

During the middle 1920's U of I faculty and graduate students
made substantial showings of research work at meetings of the American
Fhysical Society, when the APE met as near as Chicago or Kansas City.
Then the Iowa group would musber from six to twelve out of a total
attendance of 150-200. (The APS had approximately 1,500 members
naticnally arcund 1985.) At the more distant meetings, ss in
Washington, Philadelphia, or Boston, Stewart might be the only U of
Iowan, if any, in attendance.
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In the 136th meeting, for instence, of the APS in Kansas City,
December 28 —30, 1925 the attendance totaled 150 according to the
Proceedings of the meeting in the Physical Beview. Out of 55 papers
presented, nine were from the U of I. Stewart and Eldridge were
authors of two, and seven graduate students gave the others.l*

The 1926 Christmas Holiday meeting was held in Philadelgphia.
The ettendance totaled 500 and there were 77 papere. G. W. Stewart
offered "Mclecular Space Array in Ligquid Primery Normal Alechol,”
and A. Ellett read "Polarization of Resonance Radiation in Strong

Magnetic Fields,™

At the December 28—30, 1027 meeting at Hashville, Stewart
read "X-Ray Diffraction in Liquid Normal Paraffins" and Tyndall
presented "Factors Governing the Growlng of Zinc Crystels by the
Czochraski-Goamperz Method.”

But at the previous meeting in Chicago at Thanksgiving time,
1927, five graduate students--K. J. Miller, G. W. Schneider, E. H.
Collins, W. D. Crozier, and Roger M. Morrow--were among the 165
attending and aleo emong the 52 who presented papers.

While others in the department worked with their variety of
laboratory studies, Stewart experimented primarily in the field of
acoustics up to the year 1927. Besldes his sclentific papers he
prepared an introductory text for his students. Its first edition
was multigraphed at the U of I in 1923, end & second revised edition
eppeared in 1525. Iater with Eobert B. Lindsay of Erown Undversity,
he co-authored a more advenced text, Acoustice: Theory end Applica-
ticps, published in 1950 by D. Van Nostrand, New York. 1In 1932
Etewart published an elementary, non-mathematical text, Introductory
Acougtice, also with D. Van Hostrand.

In 1927 Stewart turned hisz attention to studies of liguid
Etructures by means of x-ray diffracticon techniques. During the next
nine years he was identified as suthor or co-asuthor with twenty-six
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entiate liguid structure from solid, or erystalline structure; he
used Oreek roots for "space” and "arrangement” and added a new term
"oybotaxis" to the dictiomaries of physics. For his work in this
field he wae responsible, for instance, for the following listings
in The Internaticnsl Dictiomary of Physics and Electropnics 8

CYBOTACTIC GROUPS. A term introduced by Stewart in con-
nection with the structure of liguids, particulsrly those
liguids containing long-chain molecules. A microcrystal-
line structure is assumed in which the groups conslst of
molecules which are arranged side-by-side, or end-to-end,
in an orderly manner. These groups are considered to be

in dynamic equilibrium with the molecules which have random
orientation.

CYBOTAXIS. The three-dimensicnal arrangement of molecules
of a subatance; in general, the term is applied to liquid,
non-crystalline substances. Two of the most common arrange-
ments are the end-to-end AR - - BA and the side-by-side

ﬁ forms, with coordinate bonds, such as exist between
certain contigucus atoms or radicals ...

Stewart edded & graduate course in the nature of the liguid
state to the department's offerings. With new equipment, including
large torsion pendolums to rotate within containers of liquids,
he launched studies to compare viscosities with the molecular

arrangements determined by x-ray diffraction.

"What marvelous ideas and spparatus the Physics Building hidesl™
the University News Bulletin proclaimed in December 1931%

Most passers-by do not realize that in this large,
limestone bullding, the laws and the motions of the entire
universe ltself sre being studied. They do not reallze
that in this bullding are being investigeted conditions
that range down even to the activities of the very small
bit of energy, the electron.

A subject; as physics, that desls with objects of
such varying sizes necessarily requires a large amount of
apparatus. In a small out-=of-the-way basement room is &
rether simple looking machine, which upon examination is
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one thousand amperes. In another room neerby 1s the elec-
trometer with which it is possible to measure currents as
small as 107** amperes.

A cable with a large ball attached at the lower end
hangs through three stories of the Physics Building, thus
making & Foucalt pendulum. This is set swinging in a cer-
tain direction at eight o'clock every morning. At six
o'eclock in the evening, the pendulum appears to be swinging
in & line &t right angles to that which it made when it
sterted. In this way the movement of the earth is realized,
for actually the pendulum is still mowing in the same direc-
tion that it was swinging in the morning. The earth has
turned, changing the relation of the Fhysics Building and
the immediate surroundings to the pendulum. This experi-
ment deals with the earth, a mass of 5.98 x 10?" grams, an
enormous emount of metter.

The Foucelt pendulum operated inm the empty elevator shaft,
which was never to be used for the purpose for which it was assigned.
At times Stewart woold use it as a gigantic speaking tube. If he
wished, for instance, to reach the janitor, he would call into the
shaft. The jenitor would come to the greting on the floor where he
was working and push & button which would activete an indicator
fleg in the departmental office. Stewart would then come to the

greting on his floor and give instructions.'®

Stewart continued to strive to make the Physics Building &
midwestern center for discussions of the latest comtributions to
phyeical knmowledge. At the close of the 1920's he proceded to
ipaugurate & prestigious series of lectures to ephance the summer
gessions at the Undversity. For the period of June 17 through Auguast
12 of 1930, he lined up six visiting lecturers to give & total of
twelve topical presentations:

June 17—W. F. G. Swann, Bartol Research Foundatien, "Funda-
mentals of the New Quantum Mechaniecs"

July 10-11—FKerl T. Compton, Massachusetts Institute of
Technology, "General Features of Electrical Dis-
charge in Geses" and "Thermel Egquilibrium at Arc
Electrodes"



11k

July 14-15—J. T. Tate, Editor of the Physical Review,
University of Minnesota, "Ionization of Cases
by Electron Impact" (two lectures)

July 21-22—Arthur H. Compton, 1927 Hobel laureate then at
the University of Chicago, "Arrangement of
Electrons in Atoms" mnd "The Hature of Light"
and "Significance of Cosmic Rays"

July 2B8-20—0tto LlaPorte, University of Michigasn, "Fre-
diction of Bpectral Energies” and "Certain
Functions in Wave Mechanics"

Angust 11-12—C. E. Mendenhall, University of Wisconsin,
"Recent Theoretical and Experimental Developments
in Photo Electricity” (two lectures).

Thet summer of 1930 was an suspicious begimning for Stewart's
ambitions. But he was ungble to do so much for the summers to follow.
For one reason, the Great Depression was beginning to affect educa-
tion in Iowa, curtailing funding for programs in excess of regular
routines.

On June 18, 1931, F. K. Richtmyer of Cornell University
appeared to lecture on "X-Ray Satellites" and on June 23-2h, J. H.
Yan Vlieck, then of the University of Wisconsin, ceme for a series
of three lectures: "The Classical Theory of DMelectric Constants"
and "Magnetic Susceptibilities" and "Recent Developments in the

uantum Theory of Magnetisa".

There were no visiting lecturers during the summer of 1952,
and in 1935 the local faculty provided the stimulation in the advance-
ment of science: June 14, Lapp, "The Rise of the Robot"; July 5,
Edridge, "8mashing Atoms"; and July 12, Stewart, "We Are Discovering--."

As the depariment continued into the decade of the 'thirties,;'
the depression had its affect upon facoulty salaries. Over the pre-
vicus fifteen years, from 1916-17, the stipends, in general, had
doubled in amount, until in 1951-32, they renged from $3,500 for
the two sssociate professors up to $6,500 for the long-established
head :Jf the deparitment; who also served as the associate dean of the
Graduate College.
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For 1932-33 the salaries of the feculty members were all
reduced by five percent. For the next year they were .gll further
reduced by another twelve per cent, and the annual stipends for
1933-34 ranged from $2,955 to $5,400.%7

Though miach of the earth was in the throes of the depression,
developments on both sides of the Atlantic were sbout to lead the
physicists into the begirmings of the atomic age. Tools and tech-
niques were emerging for the exploration of the nueleus, for experi-
mental verification of the theoretical formula E = me?, for fission
achievements and controls that would bring atomic reactors and bombs
of massive destruction. With the assistance of scientlsts from
Barope, the United States would become the supreme power in nuclesr
science and the first nation to use the fearful new weapons.

Yotes end Sources

As in previcus chapters the writer has relled upon the annual
University Catelogs and upon the bound volumes of the University of
Towa News-Bulletin and The Daily Iowan and other materials in the
custody of the University Archives. University publications gave
increasingly less sttention to the Department of Physics efter the
cloge of World War I. There was & growing multiplicity of depart-
ments. The research became more and more speclalized, esoteric, and

evar more difficult to report in popular language. It also became a
stable department, engendering few changes and controversies likely
to interest general reasdership.

Becauge of thepe circumstances and the leck of surviving
records for the department in the 1920'g and 1550's, the preparation
of this chepter has depended heavily upon materiale in the FPhysics
end Astronomy Library: the bound volumes of the professional jour-
nals, notably the Physical Review, and & wide variety of books with
historical and blographical informetion relating to developments in
the various fields of physics.
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1From copy of letter from G. W. Stewart to Dean George F. Kay,
April 1, 1919.

*Daily Iowan, Jenuary 20, 1925 under the heading X-RAY
SFECTRA IS ATOM'S LANGUAGE, SIEGBAHN STATES.

*Daily Towan, Hovember 24, 1926. The DI story concluded:

The occasion for the present lectures wias the remark-
gble development which the guantum theory has sgeen during
the last year in the hands of the European scientists
Heizenberg, Born and Sehroedinger. During the last twenty-
five years thers have been very serious guestions as to
the nature of light. The older wave theory was successful
in many fields, but as the experimental physicists delwved
more and more deeply into the nature of the atom it becama
increagingly apparent that the older theory was inadequate.

“Daily Towan, February 10, 1927.

“In a communicaticn dated April 30, 1976, Paul 5. Helmick
of Des Moines, & graduate student at the time, recalled that Hewlett
wag & versatile and ingenious experimenter who could make do with
what was availsble. With his own home-made motor, & large brass
ring mounted on a wooden frame and other materials, "he set up, from
seratch, & rotating erystal spectrograph” in a corner of one of the
laboratories.

®Towa Alumnus, XXII, 1, p. 9, September 29, 1924.

?From copy of letter to C. H. Weller, Frofessor of Jourmelism,
July 8, 1926 end pessed on to President W. A. Jessup. Stewart con-
cluded:

I believe 1f the college teachers of physies through-
out the entire middle west knew of this concentration of
interest at Iowa we would have a still larger representa-
tion.

%G. W. Stewart, "Certain Allurement in Physics," Science, LVII,
Japuary 5, 1925,

“Daily Iowan, October 15, 1922,

°g. P. T. Tyndell, Journal of the Optical Society and Review
of Scientific Instruments, October 192&

11From a commnication from E. P. T. Tyndall dated January 20,

14976.

12 Information gleaned from Jagdish Mehra's 1975 book, The
Solvay Conferences on Physics: Aspects of the Development of Physics
Since 1911, pp. 75-76. Mehra offers reascns why the first Americen
sclentlist was Invited:
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R. W. Wood hed made important discoveries in opties,
ineluding the spectra of complicated rescnances which
defied all explanation at the time, and he gave a report
on these resources. They would ultimately be explained
by Bohr's theory of stomic levels.

13Thid., pp. 95, 115, 133, and 183,

1% From accounts of American Physical Scclety meetings as
detailed in the Physical Review, Vols 2i through 31.

18 published by MeGraw Hill, 1956.

*®For this account of Stewart's use of the elevator shaft and
for other recollections of the U of I physics department the writer
is again indebted to FPaul 8. Helmick. He recalled that H. L. Dodge
wvas best known to many Iowe Cltlans ss an sdventurous canoelst who
epplied his knowledge of hydrodynamics in going over the rapids at
the Burlington Street Dam when the Iowe Hiver was runming high.
"Dodge said that in the very unlikely circumstance that he would
capaize, the current over the dam was 50 fast and deep that he would
be carried well below the deadly turbulence directly at the foot of

the falls."
1" From annual budgets of the College of Liberal Arta, 1931-3h,
University Archiwves.
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Chepter Seven
Into the Fuclear Age and Werld War II

However you lock at it, this has been a great
century--so far. And, as I write, the prospects are
that there will be plenty of adventure in the future.
Only a third of a century! What chenges these years
have gesn ... In science, and particularly in physical
acience, the grestest part of what we know has been
written since 1900.1
J. A. Eldridge radiated optimism and enthusisem owver the
progress of his seience in his 1954 bock, The Physical Basis of
Things. An enimeted teacher who demongtrated with dramatic showman-
ship, Eldridge wrote his book primarily, he said, "to give apprecia-
tion of the meaning of modern physics." It was published as one of

the decade's MeGraw=-H1ll Internetional Series in Thyalcs.

He popularized much of his beok with such devices az ghort
direct questions to the reader, making frequent analogies from every-
day experlence, and working historical material into the text. For
the 28 chapter headings he interspersed lively titles like "Your
Point of View and Mine," "The Dance of the Molecules,” and "Atoms
i la Bohr" among more conventional titles like "Conduetion Through
Gases," "Properties of X-Rays," and "Light Waves and Photons." He
divided the 380 pages of text into seven sections, sllotting 4O pages
to Relativity, 107 to Kinetic Theory, 90 to Quanta and Optienl
Spectra, 45 to X-Rays, 20 to Infra-Red Spectra, 32 to The Fucleus, and
L6 to The New FPhysics.

The Phiraicn.l Bagig of Thin_ﬂ received brief and favorable
notices in the American Physlcs Teacher and in Chemical and Metal-
lurgicel Engineering.® The APT termed it "A readable and attractively
prepered textbook of scphomore grede for the student of general

interests.”
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The British sclence jouwrnel Heture reviewed the book in some
250 words, seying

The author has given;, in an interesting style; &
vivid account of the physics of today.®

Then Hature modified its laudatory tone with some reservations con-

cerning

«++ the ptyle of interesting narrative ... loet in a
catalogue of gpectrum series, energy levels and electron
gpin, to be regained, however, when nuclear physies is
regached. Here the transformation of etoms ig described,
along with the discoveries of the deutron, neutron, and
pogitron. In view of the importance of these discoveries
they might hawve been described at greater length.

With this notice of his work, Eldrlidge appears toc have been
the firat physicel scientlist at the University of Iowa to receive
spuch attention in Nature since 1871, when the journal evaluated and

praised The Elements of Physlical Science by Gustavus Hinrichs and
then lapded hig pioneering development of student=use laboratories.

Largely because of Eldridge's concentration on his book in
the early 1950's and on teaching sectivity rather than on research
invegtigationg, the faculty publicetions ss & whole decressed in
mumber. Listings in the Author Index of the Physicel Review declined
from e U of I faculty total of 51 over the 1925-29 period to 39 over
1950-34. 1In both five-year perlods Stewart and Ellett were comnected
with 15 to 20 Physical Review papers, abstract, or letters, whereas
Eldridge's total listings dropped from ten to two. Remarking that
"it gave more balence to the department," Stewart staunchly supported
the emphasisz of Eldridge and Lapp on physice education. Yet Stewart
Telt that the department needed more manpower to provide coursework
in the new fields that recent research had opened.

According to letters in the University Archives files of
Pregldents W. A. Jesegup (1916-1654) and E. A. Gilmore (195L-19%0),
Stewart campaigned vigorously in 195k and 1955 to add another faculty
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member to the department staff. The nunber had reached & peak of

five in 1997 with the arrivel of Tyndall and had remained at this
same level for more than ten years. The growth in University
enroliment and the expangion of fields of investigetion stlmuleted

by the New Fhysice had meant additional course offerings, partlicularly
in gquantum and wave mechanics theory. Although Ellett and Tyndall
were primarily experimentelists in their research interests, they were
asslgned to teach the thecry courses.

"The need for & theoretical physicist is very pressing and
ghould be regarded as the next step in progress in this department,”
Stewart urged in a letter on August 24, 1934 to Dean George F. Hay
of the College of Liberal Arts.

In this letter he polnted cut that Harwmrd, Megsachusetts
Institute of Technology, and Wisconsin each employed three theoreti-
eal physicists and that Chicago, Minnesota, and Tllincis each had
two. BStewart warned Dean Kay that Iowa was losing ground smong the
prominent physics departments of the United Stetes.

He followed up with another appeal on May 10, 1955 in which
he called attention to the twelve departments starred as outstanding
in the recent Hughes report on graduate colleges for the Americen
Council of Eduecation. "Not one of these departments is without a
theoratical physicist,” he said.

Stewvart accompenied his appeal with & color-keyed map of the
United States on which he showed with red dots the twelve "outstanding”
departments, each with one to four meathemstical physiclste. He used
orange dots to locate seven others with from one to three such
physicists; and blue dots to show the seven, including the U of Icwm,
with no specialists in this growing field. In spite of this handicap,
he noted that "amccording to the secret ballot, to which I have had
confidential mccess, the Iowa Physics Department placed 1lkth among
the 25 institutions"” that were judged to be adequate.®
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Degpite Stewart's efforts and the epparent reasonableness of
his request, the department was to continue without a theoretical
physicist until 1941, then cbtained only temporarily as & replacement
for faculty on leave for service in the war effort. During the middle
thirties the effects of the Great Depression; while beginning to
gbate, pergisted in curbtailing funds available for expansion of the
physics faculty.

To relax end to reflect upon a philosophy of living,® Stewart
spent the summer of 1935 in a leisurely ocean voyage around South
America. He returned to renew his efforts toc bring the physicists of
Iowe and adjoining states together in June meetings om the Uof I

CAmMpUS .
As announced in the Daily Jowan of June 5, 1956,

Fhysieigts from Iows colleges amd high schools will
participate in en informal meeting, designated as the
summer colloguivm, at the University of Iowa this month.

The affair in charge of Prof. George W. Stewart, head
of the physics department, will cccur June 11, 12, and 13.
It ig the firgt meeting of its kind held at the university
in the pummer. Five Iows physics faculty members will give
talks or comduct round tables.

Hewpaper publicity and daily listings of the events of this

firgt Bummer Colloguium were plentiful. The Iowa City Press Citizen
followed the DI on June 9, 1956 with

The three-day conference; planned to bring together
gll of the state's college physicists to inform them of the
lategt developments In physlics and the latest trends in
teaching will open Thursdsy, June 11.

On June 11 the F.C. reported that more than thirty Iowa high
school and college physics instructors were in ettendance at the first
meeting. The mmbers were to grow substantially over the years as
the June meetings contimued anmuelly through 1959 with the exception

of the war years of 19435, 1944, and 19LS. Aversge mttendance over
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the total of 21 yearly sessions tumed out to be an anmual 105 persons
representing an average of 19 states and 65 institutions. Among the
more prominent of the visiting lecturers were men in the forefront

of physical science: E. U. Condon, Richard Feynmen, George Gamow,
Thomas Gold, Harlow Shapley, Edward Teller, George Uhlenbeck, Harold
Urey, and J. H. Van Vlieck.®

The inaugursl Summer Colloguium in 1936 relied wholly upon the
U of I faculty for lectures and round table discussion leadership.
C. J. Lapp opened the meetings with an accoumt of the news of the
yvear in the teaching of physica. Here he was & news maker &5 well &s
& news bringer, serving then as chairman of the Committee on Tests
of the American Associmtion of Physica Teachers. The third annusl
report of his committee was being prepared for publication, to appesar
in the coming September issue of the American Journal of Physies.”

Following this opening sesslon; the charter members of the
Sumser Colloguium heard J. A. Eldridge on "Significance of Elementary
Electrical Concepts," G. W. Stewart on "The Nature of Electrolytes,”
E. F. T. Tyndall on "Physics of Metals,”™ Lapp on "Teaching the
Unusually Able Student,” and Eldridge on "Kinetic Theory to Date.”
The group visited the hydraullc research laboratory of the College of
Engineering and had opportunities for golf; tennis, and swimming as
guests of the Department of Fhysical Education. At & picnle &t Lake
Machride the "sdmission fee"” was & two to five minute anecdote from
the hietory of physics.

The next summer the attendance more than doubled for the second
enmual Colloguium, June 1T=18, 1957, with the meetings drawing
physicists from the neighboring states of Illinois, Migsouri, and
Nebragka. This time four of the lecturers came from other cempuses,
matching in number the four from the U of I Department--Eldridge,
Ellett; Stewart,; and Tyndall. The visiting speakers were 0. W. Fox,
Iowa State College, "Physicists at Work"; J. C. Jensen, Nebraska
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E. W. Skinner, Northwestern University Dental School, "Fhysics
Problems in Dentistry"; and H. K. Schilling, Union College, Lincoln,
Nebraska, "Acoustic Phenomens." Skimner and Schilling had been
greduete students at the U of I, the former earning his Fh.D. in
1950, the latter in 1955. The 1957 Colloguium continued the picnic
with a historical anecdote as the price of admissicn.

The program broadened its scope conslderably more in the
sumer of 1958. Guest lecturers were drawn from Pennsylvanis,
Illinois, and Missouri. Ellett, presenting the “"FPhysical Basis of
Velence,” wag the only programmed speaker from the locel department.
A symposium "Physical Fhenomena in Living Things" inwvolved professors
from other Iowa science departments--J. H. Bodine, Zoology, and W. F.
Loehwing, Botany.®

The 1538 Colloquium period closed with a dinner of tribute
to Professor Stewart. Many of his former students joined in presenting
him with his portreit; en oll painting by W. H. MeCloy of Drake
University.® Craduate Dean Carl Seachore represented the University
of Iowa adminigtration at the occasion, June 18 in the Iowa Mamorial
Union, copcluding hisz laudetion with
Let the Historian count this citation as & legend
for the portrait now unveiled and to be appropriately

aggociated with the projected murals. The University takes
great satisfaction in thms marking a milestone at the

present vantage ground in your digtinguighed career,

The June meeting of 1959 broadened the Colloguium much further
to relate the role of physics in the history of man. A six-gpeaker
symposium, "Physics and Society,” called attentlon to the significance
of physics in education; in phileoscphy; and In scclal history. WVieit-
ing speakers for the 1959 Colloguium came from New York, Ohio,
Minnesota, and I1linois. It was the first year that noc local physicist
appeared on the progrem. In eddition to the broad sympogiom theme,
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lecturers from the Iows College of Medicine--H. Dabney Kerr and Titus
Evang--gpoke on the applications of x rays to the prectice of medicine
and to biological research.

The American Fhysics Teacher in October 1939 devoted 14 pages
to "Physice and Society--A Symposium," reprinting the papers presemnted
in Towa City end giving an account of the E. 0. Dleterich Memorial

murel, "Physics end Society,” which was unveiled at the occasion in
the Iowe Physics Library.

DMeterich was the third men (after Sieg, 1910, end Dodge, 191L)
to earn & doctor's degree (in 1915) in physics at the U of I. When
he died in 1956 hie eolleagues at the Goodrich Company in Akron, Ohio,
where Dieterich was a research director, made up & purse of $162 as
g start for & memorinl in the Towa Physics Building. Stewart suggested
that the fund might be used for a painting. Artist Grant Wood, then
cn the U of I faculty, recommended a large mural. A graduate student
in the Iowe Department of Fine Arts, Richard Gates, undertook the
miral to express man's conquest of such forces of neture sz electricel
energy. "

Cutside the classes and laboratories in the late 15530's;, the
summer colloguis had become the principal mediuvm through which the
department strove to contribute to the growth and understending of
physics. The faculty were mlso active in naticnel progrems to enrich
the teaching and learning of their sclience. Lapp contimued his work
in the development and enslysis of learning materials and student
testing. Another matter of general concern was the attainment of a
convenient end dependsble handbook on terms and concepts. There was
then no counterpart in English to Felix Auerbach's Worterbuch Der
Physik which had been a helpful desk reference to German students
gince 1920.

Aocordingly the Iowa department gave their support to & project
headed by & former Towa student, Le Roy D. Weld (M.A. 1902, Fh.D.
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1922) who had become professor of physics at nearby Coe College. The
project was a Glossary of Fhysics, a compact {255 pa.ge,'l ook of
definitions published by MeGraw-Hill im 1937. The executive Council
of the American Physical Society had recommended the complilation of
terms to the Division of Physicel Sciences of the National Research
Council., In 1955 the NAC appointed a five-man committee for the work
with Weld g5 the chairmen snd Stewart as one of the members; then &
group of fifty apecial consultants to work with Weld and his commit-
tee. Two of these consultants were Ellett and Tyndall in the company
of such widely known physicists as P. W. Bridgmen, E. U. Condon, C. J.
Daviseon, and J. H. Van Vleck.'!

References to supplement the definitions were cited in the
glogsary for many of the some 5,000 terms in the book. For example,
for the term coined by Stewart:

cybotaxis. The space arrangement of molecules in & liquid,
with orlentation simulating crystalline structure but
without stability or permanence at any point. BStudied
by the x-ray diffraction patterns of the liguid. Adj.
cybotactic. Cf. liguid erystal. (See Davey, A Study of
Crystal Structure and its Applications, 1954, chap. 163
Stewart, J. Chem. Pnys. 2, 147, 1934)%3

Glossary of Physics received scant attention in the American
periodicals of science and technology, and surprising no mention in
the American Jourpal of Fhysics, which was then the principal organ
of the pation's physice teachers. But the venerable British journal,
Mature, observed the book's appearance and availability in & brief
and laudatory statement in its issue of April 2%, 1958:

The rapid development of physics dorlng recent years
has, of necessity, required a very large addition to the

vocabulary. In reading the literature of a particular
branch of the subject in which one has not specialized,

one compes across unfamiliar terms; in such instances to
have an accurate glossary to hand is of the greatest use.
Prof. Weld and his collaborators deserve the warmest thanks
Tor providing such & glogsary. We can well believe thet

it was "impracticable to mske sure of complete agreement



among the various persone concerned on each of the many
definitions and statements"; but although perbaps & few
experts may not favour a definition here and there, the
vast majority of physicists and those concerned with 1ts
manifold applications will find this an indispensable
volume. A pleasing feature of the book is the inclusion
of references in connexion with most of the terms, which
enable the reader to gain supplementary information.

The book is well arranged and produced, and of
convenient size; we hope that the desmnd for it will
Justify the issue of future editions at a price that the
average physicist is more likely to be able to afford.

During the 1930's, with the faculty contimuing to be the same
five men a8 in the 1920's, the department was a stable one, adhering
to & status quo of operations, with little in the way of change
perceptible to persons cutside the bullding. Even the degeription of

the Physicel Laboratories remsined the same, word for word; in the
University Cataloge of 1956-1937 through 16L0-1941.

The Phyeics Building, one of the cemtral group, is
cccupied exclusively by mathematics and physics. It offers
unexcelled opportunities for study and research. In it is
the Mathematics-FPhysics Librery of sboubt 14,000 volumes
with 190 current journals. In the laboretories the egquip-
ment 1s abundent; diversified; and in some aspects unique.
The more specielized apparatus is described in bulletins
pablished by the laboratory. BRecent research has been
chiefly iIn the newer physics, atomlc and nuclesr structure,
intensity and polerization in spectra, resonance radiation,
electron impects, and X-rays, though contributions are
constantly being made in other lines.

In the late 'thirties the department was considerably under-
manned for the scope and variety of its tesching and research programs.
The fiwve men extended themselves considerably to offer an increasing
number of courses. In 1958-1959 and in 1959-1040 the University
catalogs showed & totel of some gixty semester courses for each
academic year. Of these gixty, around twelve courses were given in
alternate years. With only two of the sixty--Meteorology snd Froblems
in Teaching High School Physles--taught by graduate students, the



128

breadth of offerings resulted in the five professors spreading them-
gelveg over B schedole of twenty-two courses esch semester.

In teaching loads Eldridge, Lapp, end Tyndsll averaged twelve
semegter hours of class ingtruction. The department head; Stewart,
evereged eight. Ellett; who was leading the locel development of
epperatus and research projects in the repidly growing field of
maclear physies; &lso had & teaching load of eight semester hours.

Some breakdown in the division of labor is shown, for instance,
in the University Catalog for 1938-39. Fldridge offered the most
elementary course, College Physice, for those with no high school
credit in physics. ILapp gave College Phyeice for those with prepara-
tion in high school physics. Stewart, Ellett, and Tyndall shared
in presenting General Phyeice, the more intensive course with a
prerequisite of a full year of college mathematics.

Ellett and Tyndall also shared in instructing the course
Introduction to Theoretical Physiecs. Ellett taught cne advanced
theoretical course; Problems of Quantum Theory, while Tyndall gave
the other advanced course, Wave Mechanips.

During the later years of the decade, Ellett and Tyndall served
as the major professors for students preparing their dissertations
for the degree of doctor of philosophy. Consistently from 1557
through 1940 there were three successful cendistes each year for the
degree,

1997 OLSEN, Leomard O. The mechanism of formation of

mercury hydride and mercury deuteride. Optiecal
excitation of cadmium deuteride.

BOUSE, Arthur G. Large angle scattering of potassium
ione by heavy gases.

WAY, Harold E. Electrical resistivity of single crys-
tale of some dilute solid polutions in zipo.
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1938 HUNTOON, Robert D. Distribution in angle of the
protones from the deuteron-deuteron reacticn.

JOHWKS0N, Arthur J. M. The M-ebgorption fregquencies of
metallic platinum and gold.

WEEB, Weyme. A study of beta brass in single crystel
form.

1659 McGRATH, Jemes W. The differences in the gold H5 and
1!|[]4 edges in pold &nd in s gold-copper alloy.

MILLER, Bartrand J. Effect of hyperfine structure
upen the magnetic rotation of the plene of meximom
polarization of resonance radiation.

VAN ALLEW, James A. Absolute cross section for the
nuclear disintegration B + H, + H + Hy and its
dependence onf bombarding ensrgy.

1040 RINEHART, John 8. Temperature dependence of Young's
modulus for single crystals of beta-braas.

WHITSON, William L. Distribution in sngle of the
elpha-particles from boron bomberdment by protons.

YOUNG; Vietor J. Distribution with angle of alpha
particles from the 147 + B 4 2 Heh resction.'®

In addition to manifesting a consigtent distribution of Fh.D.
output cwver these years, the sbove list shows the emergence of muclear
gtudies in an aggregation of dissertations which were predominantly
baged co the properties of crystels apnd metallic purfaces. The
doctoral papers of Huntoon in 1938, of Van Allen in 1959, end of
Whitson and Young in 1940 were made possible, as well as implemented,
by the department's pew Cockrofi-Welton eccelerator wlth s potentisl
of LOO keV.

The Engligh-Irish partnership of John Cockroft and Ernegt
Walton at Cambridge University had brought forth in 1929 an instru-
ment to multiply volteges; accelerating protons to energles higher
than those of natural slphe particles. Im 1920=31 the American
physicist Robert Van de Graaff advanced the art of nucleus smashing
by building electrostatic generators at Princeton and then at the
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Maggachugetts Institute of Technology. During these same years at
Berkeley, California, Ernesgt Lawrence developed the cyclotron, in
which protons were pushed in circular paths to still greater energies.

Following the developments in England, In Megsachusetts, and
in Celifornia in the emerging publicaticns, Ellett begen plamning
to obtain & nuclear accelerator. The Iowa laboratory needed higher
voltages for their develcoping studies of atomic and nuclear beams
and for joining other laboratories in efforts to disintegrate the
lighter elements. Inhibited at first by the curtailed funding of
the years of the Great Depression, Ellett proceeded step by step in
the middle thirties to set up a voltage multiplier. One problem for
the erection of a large and tall machine was housing space. With
the assistance of the Works Progress Administratiom, B new building
was constructed acroggs the river for the Department of Fine Arts.
The artists moved out of the third floor of the Physics Building,
and 8 large high-ceiling room became avallable as & nuclear laboratory.

At that time the Cockroft-Welton was a much more dependable
mechine than the higher-voltage Van de Graaff. The cascading tower
generator which had been insugurated at the Cavendish laboratory was
mare within the resources of the department than the relatively
expensive cyeclotron. And, after all, Cockroft and Walton had
succeeded in dlgintegrating 1ithium muelei in 1552 with protons
accelarated to five hundred kilowvolts.

The years of 1954 through 1957 were & time of preparation to
increage the resources for the edvent of atom emeshing at the
Iniversity of Iowe. Ellett and & few graduste students deviged and
tuilt, utilizing the department's machine shop, eguipment to be
aggociated with the machine. BSeveral of the master's degree theses
in the middle and late thirtles were linked with apparatus to be used
in conjunction with the accelerator. The machine began to be ocpera=-
tional in 1936.
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Huntoon, becoming Ellett's principal mssistant in this work,
preparved his master's thesis in 1955: Deslipn of & Bensitive Jonlza-
tion Gauge for the Measurement of Atomlec and Molecular Beems. In
1936 Bertrand J. Miller followed with A Thyratron "Scale of Two"
Counter. In 1957 Victor Young ceme through with An Amplifier for
the Ionic Detection of Single Particles. In 1538 Williem Bailey
provided Investigation of & Fositive Ion Source for Nuclear Besearch

and that same year Floyd Bowling, Design and Construction of a

'l.l'elmltgr Filter for Moleculer Beams,'®

Huntoon's doctoral dissertation, dated August 1558, was

entitled Distribution in Angle of the Protcns from the Deuteron-

Deuteron Beaction. The first illustration in this dissertation
pictures a transformer rectifier gystem, a Cockroft-Walton capable
of a gix bundred kilovelt potential. In a paragraph of acknowledg-
ment

The euthor wishes to express his eppreciation to
Professor Ellett for suggesting the problem and for wvaelusble
assistance and suggesticns throughout the investigaticon;
and to express his thanks to D. 8. Bayley, J. A. Van Allen,
and V. J. Young for sssistance during the course of the
measurements and to J. G. Sentinella fnr helpful technical
gdvice and construction of nquipment.

With this dissertation, published two years later in the
Physical Review of July 1k, 1940, nuclear research with a voltage
accelarator was well under way at the University of Towa. Huntoon's
former helper J. A. Van Allen followed in this sequence of gtudies
with a dissertation in 1959: Absolute Cross Section for the Nuclesy

Disintegration H- + Hy nt + H, and its Dependence on Bombarding
Energy.

During the following years the Cockroft-Walton was employed
in research leading to four more dissertationg--those of William
Whitson end Victor Young in 1940, of Jemes A. Jaccbs in 1941, end
of Fred Atchison in 1942, Among the lighter elements added to the
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target nuclel were boron, lithium, and fluorine. But to achieve &
wider range of experiments on muclear structure and dynamics; the
department needed a machine of much higher wvoltage, and Ellett pre-
pared to cbtain and install a Van de Graaff linear sccelerator.

In May 1940 steam shovels excavated for an underground room
on the eagt side of the Fhysics Building. To be connected by
labyrinthine passageways into the building's basement, the subterranean
room was to house & Van de Graaff with & potential of ten times the
voltage of the Cockroft-Walton. The gize of the machine's compression
tank, forty feet in length, and the radiation hazards associated with
high voltages required its placement outside the building.!®

During the late 1950's Stewart had been taking longer vacationa,
traveling end relexing more, sccepting the tributes coming to him as
rewards for his leng life of teeching and research and for his lesder-
ship in professional organizetions. For 1958-1941 he wes elected for
the third time as & member of the governing council of the American
Physical Scciety. (He had previously served in the APS Council in
1915-1918 and 1927-1950.) This term he advanced to Vice-Pregident
for 1941 and succeeded to the presidency for July-December of the
year, following the resignation of George B. Pegram. In the langusge
of the Socliety's secretary reporting the Providence, Fhode Island
meeting of June 20-21, 1941:

ses it was announced that Dean Pegram had resigned the
presidency of the society owing to the burden of duties
connected with defense, and that by sction of the council
Professor G. W. Stewart had succeeded him as President
for the remainder of the year...l®

Stewart presided at the Chicago meeting of the APS in November
21-22, 1941. Two weeks later came the attack on Pearl Harbor and
direct entry of the U.5. into global warfere. Another two weeks
passed and Homer Dodge, then the graduate dean at the Undiversity of

Oklshoma, reported to Etewart on the upeoming responsibilities and
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opportunities for the physice profession. Dodge had participated in

an emergency session of the Nationel Advisory Committee for Engineer-
ing, Science, and Management Defense Training (ESMDT) in Weshingten,

D. C., December 19-20.

From his prestigious and influentiel position as the titular
leader of the nation's physicists, Stewart set out to relly hie pro-
faggion into a war effort which would prove to be mutuslly sdvente-
geous to the country and to the scientiste. Among other things he
ealled a Special Meesting of the Colloguium of College Physicists in
Room 301 of the U of I Physics Building for Jemuary 31, 1942 to
discuss ways and means of inereasing the number of physlices majors,
gecuring draft deferments for them to complete thelr degree work, and
expediting learning in the electronics courses of the natlonel defense
training programs.

As he invited the college physicists to attend the special
meeting, he wrote:

Although the atmosphere hes been cleared by the
Japanese act of December T, physics in perticular is now
g0 much concerned with its possible immediate service in
the winning of the war that & discussion of our new
problems cannot wait uwntil June...

This iz & "physicists' war,"” and we are told that
no matter what we do, we cannct create too many physicists
for the industrial and govermment laboratories. They mean
by "physicists" those with the A.B., the M.5., and the
Fh.D. degrees.’’

Completion of the Van de Graaff installation was suspended
until after the close of World War II. The University wes orgenizing
and marshaling its resources Tor an extensive role in matiomal defense
education and resesrch. Early in 1940 Pregident Virgil Hancher had
eppointed Francis M. Dawson, Dean of the College of Engineering, to
be the leader of the U of I defense program. Stewart had held e
gimilar but less extensive post in World War I. From 1940 through
1945 Dean Dawson bore the titles (1) Chairmen, University Committee



134

on Selective Service and Military Affairs and (2) Institutional
Representative for the Engineering; Sclence; Mansgement War Treining
Program. In 1944 he was also named Chairman, Committee on Phyaics-
Engineering Development Project (Proximity Fuse) in Cooperation with
the Wational Defense Research Council.'® Stewart acted as senior
congultant to Dawson and as a member of the FEDF commitiee.

During 1940 Alexander Ellett made several trips to Washington,
I. C., to confer with other secleptists and with Army and Navy offi-
eials of the National Defense Research Committee. And on January 16,
1941, nearly eleven months before the sttack on Pearl Herbor, Ellett
was granted an indefinite leave of absence to serve as a consultant
physiclst with the HDEC in its Division of Arms and Ordnance. As
the sclentific-military establishment expanded in numbers of programs
and personnel, Ellett became a division chief, serving as an admin-
istrator and as a liaison coordinator between the National Bureau
of Standards and research groups of the armed services, industries,
and universities.'®

Chosen to succeed Ellett as the lesder of the nmuclear research
program at the U of I wag James A. Jacobs, who had earned his Ph.D.
degree in 1941l. Promoted to an assistant professorship in 1942, he
was the first faculty member with all his degrees from the U of I
since L. P. Sieg, who was on the staff from 1998 through 1924. Jacchs
wis algo the firat Iowa Ph.D. in the departmental faculty since Homer
Dodge, who earned hig doctorate ip 1914.%°

As the United States rapidly increased its participation in
the war in 1541 end 1542, its leaders saw a natiopal emergency situa-
tion in its shortage of technically and scientifiecally trained person-
nel. Accordingly the University of Iowa was encouraged to become an
"argenal of education,” especially in such areas as engineering, the
phyelecal sciences, and mathematics. HNational defense comtracts came
to aubpnrt- a variety of militarily oriented research projects, special
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courges to prepare employees to work in war induastries, and training
programs for ermy and navy cadets. ;

In the spring of 1942 Presidest Virgll Hancher and Dean Dawson
requested Unlversity depertments to list areas of competency for war
funded research projects. The Department of Fhysics tentatively
gketched their areas:

Electronic circuits and devices--E. P. T. Tyndall

Acoustics and superscnics--G. W. Stewart

Nuclear problems--dJ. A. Jacobs

Thermonics and wvacuum phenomena--J. A. Eldridge

Theoretical physics (problems in megnetism end the liguid

state)--G. Wannier.®!

Wannier, employed as a replacement for Ellett in the fall of
1941 with the title of Lecturer, was the first theoretical physicist
in the department. Swiss-born and holder of a4 Doctor of Philosophy
degree from the University of Basel, Wamnier had previously taught
gt the Univeraities of Pitteburgh and Texas.

One of the early short courses was Acoustics and Acoustical
Enginesring, geared for war workers in sound and communicetions

indugstries and for militery personnel inm the Signal Corps and in
other units involved in alreraft and submarine detection and location.
An intengive four-week program, with two lectures, end a laboratory
period daily, the course was held in the Fhysies Pullding during the
summer of 1942. Stewart gave the lectures for the first three weeks,
end Harry F. Olscn, Director of Research for the Bell Telephone
Laboratories; those for the fourth week. Jacobs conducted the labora-
tory sessions in the use of mscoustical and electronic apparetus.®?

0lson hed earned his master's degree at the U of I in 1925
with the thesis The Action of Acoustic Wave Filters in Solids a=s
Dependent Upon Dimengions, &nd his Fh.D. degree in 1928 with the
digsertation Folarization of Resonance Radiation in Mercury.
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During the war years the department was extended well beyond
its basie teaching and research functions to provide special course-
work for thousands of students in uniform and to develop military
devices (e.g., the proximity fuse and bombsight modificetions) in
gsecret laboratories and workshops.

There were algo temporary faculty members in the physics
department. Former Iowa student Albert G. Hoyem (M.S., 1%28; Fh.D.,
1951) took leave from his post at Augustana College, Sioux Falls,
South Dakote to assist with war-oriented resesrch and to help with
the Army and Navy pre-flight training. Vernon A. Suydem, age T2 in
194Y and professor-emeritus at Belolt College, returned to active
duty at the U of I to assist in instruction and research during the
years 1944-1946. Paul Kambly, head of science in the University High
Bchool, was also added to the physics faculty during the later years
of the war.

Buch graduate students as W. E. Niekell, H. E. BHolland, and
J. 8. Wahl held regponsible roles in the military research and
development while others taught physics fundamentals as preparation
for training in meteorology, in theory of flight, and in airplane
engine operation.®®

In 194%, for instance, physice graduate student Richard Gilbert
teught primary courses in both mathematics and physics in the Elemen-
tary Course Curriculum of the War Training Service Frogram.®* Derived
and developed from the Ground School Course of the Civil Aeronautics
Administration program for Civilian Pilot Training, the ten-week
schedules were staggered throughout the year to provide training for
some 8000 students annually.

For the period of January 18 through March 13, 1943 Gilbert's
"fundamentals of physics" was an intensive survey course extending
over E_lr- elags hours. The following gsegment from the course of study
provides some ldes of the scope and nature of the elementary ground
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school course in physica:

S5th hour: Accelerated motion. Laws of motion, constant
acceleration. Momentum end impulge; curvilineer
motlion, centrifugal force.

6%th hour: Work period, problems and demonstrations.

Tth hour: Fluids at rest; properties, pressure distribution
bucyancy. Atmoepheric pressure, maps, isobars,
barometers.

fth hour: Work and energy, definitions, types. Friction.
Vigcosity.

gth hour: Work perlod, problems and demonstraticnas.

10th hour: EReview and examination.

11th hour: Fluids in motion, wvelocity and energy. Bernoulli
prineciples, applications,®"

Degpite the host of campus activities related to winning the
war, the Physics pages in the University Catalog for 1943-194L showsd
academic tusiness continuing as usual. In the department's offerings
the deseription of only cone course indicated that there was & war
going on--Elementary Electronics; teaught by graduate assistent John 8.
Wahl:

A course in electricity arranged specifically for
those who wish assignment in electronies upon induction or
enligtment. Prerequisite, college course in electricity
or squivalent experience. War service course.

Ag the war yvears contimied, the number of master's degrees
awarded degclined from the department's record high of fourteen in
1942 to only three in 1943 ; with three again in 10LL and one inm 1945.
Only one doctorate was completed in the years 1943 through 1945, that
of Irvin H. Bwift im 1943: Internal Friction in Zine Single Crystals,
under the direction of Professor Tyndall.

Preoccupied as the gtaff was with militarily oriented training
and research added to their normal programs, relatively little hap-
pened in professional publicetion. Stewart, for example, completed
in 1943 his Fart Two of & 1959 erticle in the Journel of Chemicsl
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Physics: "The Variation in the Structure of Water in Ionic Solutions."
He oceasionally contributed short articles to the fmericen Journal of
Fhysics to convey scme of his views on the teaching of his scilence.

The Oersted Medal of 1942 for Notable Contributions to the
Teaching of Physics was presented to Stewart at the New York meeting
of the American Associstion of Physics Teachers on Jenuary 22, 1943.
Stewart then spoke to the group on the subject "Teaching of Tomorrow."
He emphasized the transmission from teacher to student of a spirit of
creativeness, but he did not supply any specific methodology for its
achievemant:

Yes, I have been speaking of education of the future
without mentioning eny details of curriculums and courses.

The spirit that must be emphasized should transcend in

importance any details. There may be many ways of arranging
detailg; the spirit is basie.®®

Noteg and Sources

In sddition to the records in the Undversity of Iowa Archiwves,
a8 noted st the conclusicns of previous chapters, the writer is
indebted to some other scurces in the preparation of Chapter Sewven.

The American Journal of FPhysics, begun in 1955 as The Americen Fhysicgs
Teacher, has been useful in following developments in the broad range
of the profesgion. Other records include the collecticn of the

grmeal programs of the Colloguium of College Fhysicists and the lists
of graduate theses and dissertations preserved in the U of I Department
of Fhysies and Astronomy

Paperﬁ and Records in the University Archives for the College
of Engineering have provided some materials sinee Engineering Dean
Francis M. Dawscn headed the University's war efforts. Letters from
3. W. Btewart to the presidents and to the deans of the University
have alsc been helpful in the writing of this chapter. He wrote
lengthy letters to draw attention to the work of his department and

to its needs for more resources.
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' John A. Eldridge, The Physical Basis of Things, p. 148.
2 hmerican Physics Teacher, 5:92, May 1935.
EHEtL'I-I“E, 135; EUPP11 559, March g: 19351'

SLetter from 0. W. Stewart to Dean G. F. Eay of the College
of Libersl Arts, May 10, 1535.

SFrom W. Willard ILampe's tribute at Professor Stewart's funeral,
August 20, 1956. Dr. Lampe's remarks were printed in George W.
Stewart, 1876-1956, A Biographicsl Memoir, published by the National

Academy of Sciences. These remarks incloded:

Mrs. Stewart and he had spent the summer on & lei-
gurely ocean voyage around South America, stopping at
geveral porte en route. He had taken no books with him.
He had assigned himself no papers to write. No persons or
places were the specific object of his visit. There were
no problems he wanted to solve--except one, the cemtral
problem of any serious mind, viz., what is the most satie-
factory philoscphy of life?

The formla gt which he arrived, and for which he
became 8 zealous protagonist and missionary both in spirit
and in many active endeavors ... was this: The most satis-
Pactory philosophy of life is for cne o be loyal to the
highest and best that one knows. Just that simple and
profound:

®From annual programs of the summer meetings a&s compiled in
a souvenir record of the Colloguium of College Physicists, 1956
through 1959; prepared by J. A. Van Allem and J. P. Wells in May
1950 to anncunce the discontinustion of the annual meetings.

"Ibid.
% Ibid.

Letter from Alexander Ellett to President Eugens Gilmore,
June 14, 1938.

19q, W. Stewart, The E. 0. Dieterich Memorial Mural, MSES in
the University of Iowa Archives.

uLaRﬂ-:,f Ii. Weld, (lozsary of Fmrsiqa., praface.
12Prom departmental lists of advenced degrees.
137Thia,

14 pobert D. Huntoon, acknowledgement page to his dissertation,
1938: Distribution in Angle of the Protons from the Deuteron-Deuteron
Eescticn

*®Newg Bulletin, University of Iowa, Jume 1940, p. 1.
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**Physical Review, 69, p. 1G66.

*From G. W. Stewart's letter to the membership of the
Colloguium of College Fhysicists, Jan. 10, 19k2.

18From information in the College of Engineering papers turned
over to the University Archives by Dean Francis M. Dawson.

1%Mews Bulletin, University of Iowa, November 1545, p. 1.

““In n conference with President Hancher Feb. 11, 1942, Stewart
obgerved that it had long been & rule of the department not to give
faculty positions to Towa Fh.l.'s. But he was making an exception in
the cage of James A. Jacobs because of his outstanding qualificetions
for leading nuclear research and agsisting in the war effort.

*lcontributions from the Physics Department, dated Spring
1942 in the papers of the College of Engineering, University Archiwves.

22 rommunications of G. W. Stewart to Dean Dawzon, Juns and
July 1942, in the College of Engineering papers.

#%News Bulletin, University of Iowa, November 1945,

24pilbert listed as instructor in State University of Iowa
War Training Service FProgram, Jamuary 18--March E, 1 .

4% Tbid.
2% pmerican Journal of Fhysies, 11, pp. 89-95, April 1943.
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Chapter Eight

From "Eglr_ﬂ_iciata' War" Into thﬂiciata‘ Paace

How nice to be a physiclst in this cur yeer of grace,
To see the scornful world at last admit your rightful plece,
To see the senators defer to every wise proncuncement,

To fascinate the women's club and star at each commencement ...l

With such lyrieal lines Arthur Roberts wryly celebrated the
post=war elevation of his profession in the public mind. A multi=-
talented New Yorker who Joined the U of I physics staff in 19L&,
Foberts was an off-hour practitiomer of the musical arts. He had
worked on radar projects during the war at the Radiation Laboratory
of the Massachusetts Institute of Technology. To some of his
colleagues Hoberts had also become their special Gilbert and Sulliven
type of spokesman.

After the V-G and V-J terminsations of the war, it became
widely known that the work of physicists had been markedly influential
in the victorious close of hostilities. Out of their basic theories
and experiments hed developed mejor military applications to increase
enormously the devastation inflicted by Allled strikes and to reduce
the effectivensess of enemy power. Heder and the stomle bomb had
come cut of the theoreticel and experimental work of Maxwell, Hertz,
end others in radic wave reflection and out of the basic studies of
Einsteln, Fermi, Hahn, and others in the fisgion of the uranium
nueleus.

Some of the physicists viewed their rise to fame 5z & mixed
blesgeing. While ineremssed recognition and support added to the
regources of many physical laboratories, industries and government
installations competed with the universities for the best trained
manpower. The demands of war hed slowed the increment of basic



k2

knowledge, and many physicists were looking forward to years of peace
in which they could resume thelr pre-war research. Yet they had to
contend with new demands occasioned by their popularity.

Before the bomb, contemplation was the physicist's
gtock in trade .... I&'s & luxury now .... The bomb showed
so=called practical men that physicists aren't necessarily
vague long=hairs, and now they won't let usg alone.

Thas did Samuel Goudsmit express some of his post-war mis-

givings when interviewed for & profile piece in New Yorker magazine.®

Writing on "The Physicist Returns from the War" for the Atlantic
Monthly, Isider Rabl reviewed some contributions of physical seience
in the conduct of the war and reflected upon the current exaltation of
the physicist:

Thus by the wvery succegs of his efforts in this war,
the physicist hes been placed in an embarrassing position.
The inheriteor of the tradition of Galileo, WNewton, Faradsy,
Maxwell, Gibbs, Putherfeord; Michelson; and Einstein now is
hailed as the messiah who will bring us & new world with
push=button facilities; new industries, sn expanding
economy, and jobs for all.?

The overwhelming knowledge of the A-bomb and the impact of
the many other crucial events around the end of the war tended to
pbacure the revelation of another major item in military inventories.
The proximity, or VT (variable time), fuse was an offghoot of the
development of radar, which had grown out of the bagie knowledge that
radio waves reflect differently from various cbjects. Adapted end
packaged to rlde wilthin exploding projectiles and in bombs dropped by
aireraft, the fuse devices detopated thelr carrier payloads st posi-
tions to inflict the maximum deamage upon thelr targets. BSuch fuse-
equipped shells and bombs proved to be enormously effective in 1944

and 1945,

A Tew weeks after V-J Day, the Department of Defense ralsed
some of the securlty curtains, end Iowens learned that physicists
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and engineers in their University had a gignificant part in the
development of proximity fuses, particularly those for use with:
mortar shells and with bombs.

Ag the Daily Towan reported in its major story of October 2,
1945:

With a staff personnel of more than 300 working dey
end night under constant wartime protection of armed guerds,
University of Towa scientists played a vital role in the
development of the VI radioc proximity fuse. This is the
secret weapon recently ammounced from Washington as heving
pleyed & decigive part in the early termination of the war.

The DI story went on to relate that the project had grown from
& few men working in cne room of the FPhysles Bullding during the
winter of 1942-1043. By the spring of 1945 the small Electronic
Fhysice Project had becocme the large-scale Physics Engineering
Development Froject. The work had spread through seversl downtown
commerciel buildings, and the PEDF had added a 1500-acre testing
fecility along the Mississippl morth of Clinton.

The University's lnvolvement im the proximity fuse project had
actually commenced more them & yesar before the United States entered
the war &g & combatant. Alexander Ellett was called to Weshington,

D. C. in November 1940 at the request of the National Defense Research
Council to work with Merle A. Tuve, a senior phyeicisgt of the Carnegie
Institution. Tuve had been directed by the NDEC to take the lead in
the selentific aspectes of the project.

U. 5. activity to develop the fuse had begun in September 1540
when & British scientific mizeion led by Henry Tizard came to
Waghington to exchange informetion on defense epparetus and technigues
with members of the NDRC. The British had been employing radar with
considerable success in thelr defense programs. They had elso
designed and developed a radio detonating fuse, an innovation ini=-
tielly proposed by W. 8. Butement, a telemetry scientist credited



14

with the ingtigetion of several other devices. The British missicn
staunchly advocated the new fuse for use in the war but lacked the
resources to develop it and to standardize its performance and
gquality for mess production. The igland had too few qualified scien-
tists and engineers to divert a gufficient number to the project.
English instrument menufeacturing was already overburdened by the
quantity of militery needs.

&g J. G. Crowther and H. Whiddington pointed oot in their
historical account of the partleclipation of Britlsh sclentlsts in

World War II:

The later development apd manufacture of this fuze
were taken over by American sclentlists and engineers. Many
very difficult problems had to be solved before 1t could be
produced rellsbly In quantity. This was done Just in time
to meet the flylng-bosb menece to London, and at the end of
that attack, nearly 100 percent of all the flying-bombs
epproaching London were belng shot down by anti-aircraft
guns using V-T fuzes invented in England, and developed
and menufectured in the United States ....

+++ Our American allies were able to put 1500 per-
sone on to the development of this fuze: at no time were
we able to put more than 50 persons on to the same task.
The Americans performed the prodigy of making 150,000,000
of the special valves for these fuzes.*

Cme response of the Hetional Defense Fesearch Council to the
British mission in 1940 was to essign to Tuve the sclentific leader-
gship of a proximity fuse project and bring in Ellett and others to
agelst him. After the Towa sclentist was granted an indefinite
leave of absence from the University in January 1941, he was Put in
charge of a group to work on fuses for bombs, rockets, and mortars.
In late 1941 the work under Ellett was moved out of Tuve's "Section
T" into a separate "Section E" and headquartered at the National
Bureau of S5tanderds. This move enabled Tuve's section st the Applied
Fhysies Laboratory of Johns Hopking University to speed up the
development of the artillery shell fuses which the U. 5. Navy, as

well sz the British; was requesting with increasing urgmc;,r.‘
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Until late in 1942 Ellett's leadership role was the main Towa
connection with the project. In September 1942, James A. Jacobs
went to Weshington to confer with Ellett and other officials of the
NDRC. He returned with the expectancy of the University being "asked
if we will accept & contract for three monthe with the possiblae
expenditure of $5000," as G. W. Stewart reported October 1k, 1942
in & letter to Dean Carl Seashore of the U of I Greduate College.®

It weg from thiszs small conditional contract that the Electronile
Fhysics work developed at Iowa for the local escalstion of militery
regearch. In none of the correspondence and releted documents in the
archived files of President Hancher end of Dean Dawgson is there any
hint of the type of work being done by Jacobs and his ssscclates.

Along with the atom bomb, the proximity fuse was one of the
most elogely guarded secrets of the war. To prevent enemy nations
learning encugh to prepere such devices of their own and,."nr taking
preceutions against 1te effective use, the project operated inm an
environment of tight securlty measures.

As the program expanded through 1943-1945 at the U of I,
armed guards were posted at the entrances to the work aress. Tight
sereening processes were developed for the selection of working
personnel, who were enjoined not to divulge to outslders any deteils
of the nature of their work. BSteel bars appeared in the windows of
the ground floor of the Fhysies Building and in other work areas.
Both in Iowa City and throughout the netiocnel spread of the program,
the operations were split up and digseminated around the various
regearch, production, and testing areas ac that only B few persocna
around the top of the orgenizational pyramids actually knew the
mature of the project.

According to the top-secret organizetionel chart, the Uof I
and the University of Floride were the two educationsl institutions
contracted to asslst in developing the fuses to be specislized for
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bomb, rocket, and mortar shell carriers. For these the fusges had

to be powered and stabilized by wind-driven generators and fins. The
Wational Bureau of Standerds coordinated the work through the
laboratories, industriasl production centers, and imto the proving

e
areas for combat use.

Several other universities; including Michigan, New Mexico,
Princeton, and Johns Hopkins, were at work on the rifled spin-type
of fuses for the heavy artillery and anti-sirceraft guns. The develop-
ment and combat employment of these fuses were under the general
coordinetion of the Applied Physics Iaboratory of Johns Hopkins
University.”

In its esgsential parts the V-T fuse conteins & radioc trans=-
mitter and receiver, r selective amplifier, an electronic switeh, a
detonator, an electrie power gupply, and arming and gafety devieces.
Upon striking a target, waves sent out by the transmitter reflect
berek to the receiver. The sgignel is emplified enough to trip the
switeh or thyraton, fire the detonator, and explode the projectile.
The arming syvstem haed to be et up so thet an explosion could not
take place until a safe distance had been resched from the point ﬁf
firing the gun or dropping the bomb.

Fuse production required the highest possible standards of
sccuracy, durability, and safety for the effective performance of
the device. The nunber of parts and the number of different models
complicated the production. A typlesl fuse for & bomb had more than
250 different parts, and some 30 different models were designed for
the variously sized and shaped carriers.”

At the University of Iowe the initiel miseions of the Electronie
Physics group were (1) to solve design problems as they erose in the
production of early models of the fuses and (2) to develop equipment
for testing the performances of the electrical circuits. Additional
esgignments came to the Iowe lecetlon es the project grew in manpower,
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supporting resources, and in the recognition of the proficiency of
the work. In June of 194k the local group was requested to engage

in field testing to determine how the varlcus storage practices and
conditions might affect the reliabllity of the fuses. In the course
of this work the Iowans developed a device for the parachute recovery
of fired mortar shells.

In February 1945 the Office of Scientific Research and Develop-
ment requested the University to proceed with a six-fold expangion,
apd the rapidly broadening cperation scquired a new name--Physics
Engineering Development Project. The expansion included s pilot
production line to bring the laboretory improvements into the mass
mamafecturing procedures with the lesst possible deleys. The testing
field north of Clinton took on the experimental firing of mortar
shells and construction rose to support the operstions in the fleld--
& radio laboratory and workshop, storage buildings, a boathouse and
landing dock, and observation and guard towers in addition to concrete

gun emplacements.’®

Jacobs continued as the technicel head of the PEDP and as
director of itz research activities under the University Froject
committee conslsting of President Hancher, Dean Dewson, Administrative
Dean A. W. Dakin, Liberal Arte Dean E. J. McGrath, and G. W. Stewart.
A large old gold and black badge for security identification
(PEDP-1-5UI) remains in President Hancher's archived files for the
year of 1945.

When the war ended, the project hed moved into the development
of & new type of Puse for wvery large bombs. Some models had been
constructed, and the device was ready for the production line. But
with the arrival of V-J day, the Phyeics Engineering Development
Froject was terminated. Some personnel--and mach of the equipment,
material, and records--moved within a few days to the Naval Ordnance
Test Station at China Lake, California. By the end of September 10UL5
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only thirty employees remained, to cleen up the operationsl eress
and to take care of the gquantities of government property. Much of
this property was turned over to the State of Iowe. The University
Purchesing O0ffice prepared a 200-page catalog of items available at
small amounts of their original cests. In addition to large guan-
tities of mpperatus (including 18 cscilloscopes), machine tools,
electronic peErts end supplies, the catalog dated September 27, 19L&
ligted U9 executive desks, L2 stenographic desks, 205 laboratory
gtools, end BY four-drawer file cabinets among the items of furniture
avelleble to University departments upon their requigitions for
purchase, Considering that much of the project property had moved to
Californis end elsevhere, the extengive remsinder for the catalog
listings indicated something of the expansion of the FEDP during the
final months of the war.

In the Phygice faculty E. P. T. Tyndall had worked with Jacobs
&5 & penior resesrch sclentist and C. J. Lapp &5 busipness operations
mengger. Froject personnel from the College of Engineering included,;
for instance, L. A. Ware, Iowa FPh.D. in Physlcs in 1950 who had
become professor of electrical engineering. Eight of the fourteen
Fh.D. gradoates in the Department of Physice in the years 1938
through 194%% hed responsible roles in the project. The two et the
Iowa installation (PEDP) were Jacobs, the research director, and
I. H. 8wift (Ph.D., 1943).

Off campus at the Natiocnal Bureau of Standards in Washington
were R. D. Huntoon (15%8), B. J. Miller (1939), ard F. S. Atchison
(1o4=). J. 8. Binehart (1940) was also in Washington as assistant to
the Chief of the Division, Alexander Ellett. J. A. Van Allen (19359)
and W. A. Good {1941} were in Merle Tuve's division working with
Puses for artillery shells &t the Applied Physics Laboratory in
Silver Bpring, Maryland. WVan Allen was later commizsioned as a
gelentific officer in the U. 5. Havy to help introduce the spin-
gtabllized fuse into combat operatlons and to observe the performance
of the device.
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While the first proximity fuses for artillary shells wera
used as early as Januery 1943 in U. 8. anti-sircraft guns in the
western Pecific, the mortar, bomb, and rocket fuses whose development
primarily engaged the Iows gclentists were pot used until much later
in the war. The risk of enemy Intelligence of the new wespon ecceg-
sory from the recovery of duds on the ground wes deemed to be too
great. James P. Baxter 3rd; the officisl historian of the 0ffice of
Seientific Research and Development, reported in 1GL&:

The radic proximity fuzes functioned satisfactorily
in bombe of all sizes from 100 to HOOO pounds, and were first
uged with great effect by bombers of the Tth Air Force
against Iwo Jima in February 1945. They were reported as
bhaving paralyzed anti-aircraft fire on this and other oceca-
glong in the Pacific, Buropean, and Mediterranesn theaters.
VI-fuzed general-purpose, fragmentation, aod 'gel-gag'
bombs were used with deadly effect by the 12th Air Force in
Ttaly against personnel and material shielded from ordinsry
ground burste by walls, revetments, or foxholes. In the
ptrikes by the Third Fleet sgeinst the Japenese mainland
from July 10 to August 15, 1945, about one third of all
bembs dropped by the carrier planes had VI-fuzes.l!

In further discussions of the extreme secrecy of the project
as related to the combat use of the fuse, C. H. Page and A. V. Astin
of the National Bureau of Standards reported inm 1947 in the American
Journal of Physics:

To accomplish our objective of keeping the enemy
uninformed of our own achievement, the extent of ocur use of
proximity fuzes was severely restricted. Until December
194l when the VT fuze was used effectively to help stop Von
Punstedt's counteroffensive, no VI fuzes were used when
there wes any pogsibility that even one might be recovered
by the enemy ... until December 194k, the use of the fuzes
wes confined to the anti-mireraft role and to localities
where unexploded shells would fall either in the deep waters
of the ocean or in completely protected territory. Even our
battleships were forbidden to use the VT fuzes against
attacking bombers when the ships epproached too close to
enemy-held islands.!®

Baxter concluded his historleal mcecount of the World Wer II
weapon accessory with strong preise for all concerned:
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If one looks at the proximity fuze program as & whole,
the sagnitude and complexity of the effort rank it among the
three or four most extraordinary sclentific achievements of
the war. Towards the close of hostilitles it monopolized
25 per cent of the facilities of our electronic industry
and 75 per cent of the nation's facilities for molding
plastics. The Jjob never could have been done without the
highest degree of cooperation between Americen science,
American industry, end the armed services. That It was done
at all borders on the miraculous. The results are writ
htgleain the story of the war om land and sea and in the
gir.

As it was after World War I, changes in Physics Departzent
personnel and programs followed the return to peace. The year of
1945-1945 was singularly one of planning to cope with additional
expectations and responeibilities. BSuch rapidly developing fields
&5 theoretical and nueclear physics required specisl attention, and,
with G. W. Stewert reaching the age of seventy in February 19u6,
University edministrators were looking for & new man to head the
department. After maneging with the same group of five in the 1520's
end 1950's, the professorial staff grew to eight shortly after the
war and then contimied to increase. While only one from the pre-war
five did not return to the campus, the department added three new
members at the opening of the school year of 1946-1947, the largest
mimber of newcomers to appear at one time in the annals of the organ-

ization.

Stewart had indicated his wish to relinguish the executive
leadership but he wanted to remain mctive in the bullding which he
had planned and cherished. Amcng cother things he wished to continue
to teach acoustlics and to conduct the summer Colloguium for College
Physiclists. In terms of his research leadership and his nationsl
repatation Alexander Ellett appeared to be the most likely candldate
within the department to become the new head.

University administration files for 1944-1945 reveal that
thera was gome conglderation of Alexander Ellett ms Stewart's succes-

gor. GSome concern was expressed about the contrasting styles of the
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two men, with Ellett noted for his taciturnity and his disinterest

in the social and political relationships of the Uniwversity. Ellett
himeelf resolved the situaticn by accepting an offer to become
Director of Research for the Zenith Radio Corporaticn. And in October
1945 there came man interested inquiry from the kind of man who was
being pought--8 meture physicist of esteblighed reputaticn with a
background in nuclear physics end & record ilp resesrch sdminigtration.

Then 47, Louis A. Turner had been & member of the Princeton
University faculty since earning his Fh.D. there in 1925. He had
&8 substantisl record of publication in nuclear physics and hed worked
in 1937-1938 in the prestigious institute of Niels Bohr in Copenhagen.
During the beginnings of U. 5. considerations to develop nuclear
figgion inte a military weapon, Turner was exploring the potential
powers of uranium and plutonium in the group then based at Princeton.
For the duration of the war he served first as a group leader, then
as & division head; in radar research and development at the Badisticn
Laboratory of the Massachusetts Inmstitute of Techoology.

Stewart had told Fresident Hancher that he did not wish to be
congulted about his succegsor, but when Turner appesred as & prospect,
he willingly accepted the role of seeking appraisals of the candidete's
qualifications. Writing toc John A. Wheeler of Princeton, for instance,
Stewart questioned whether Turner was sufficlently aggressive. Wheeler
wvarmly recommended his collesgue for his responsibility, productivity,
and leadership. He also called attention to Turner's work in bring-
ing together end reviewing the 19%8-1939 papers on muclear fission for
& comprehensive article on the subject which appeared in Reviews of

Modern Physlies in Jenuary 1940.

In preparing "Nuclear Fission" for the RMP, Turner had started
with Enrico Fermi's 1954 paper on the bomberdment of urenium and
continued on to analyze the nearly 100 pepers which hed appeared
efter the eritical experiment of Ottoc Hahn and Fritz Strassmenn in
Depember 1938. Bealdes contributing this summary of the state of
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knowledge on nuclear fission, Turner had been credlited with an eerly
proposal for the use of plutonium for atomic bombs. When the National
Academy of Sclences formed a committee to screen the content of
soientific journals, one of the first papers they decided to hold
back until after the war was one by Turner for the Physical Review on

the prospects of plutonium fission.

Other replies to Stewart's gueries highly cosmended the candi-
date, and, in & letter of January 15, 1945 Dean Eerl McGrath of the
U of I College of Liberel Arts informed Turpner that

You are to become the head of the department beginning
with the academic year 19hG-LT ...

Dean MeGrath assured him that a theoretical phyeicist could
be hired and that the Van de Graaff nuclear accelerator project would
be supported at an average of $15,000 annuelly for the next three

years,

With the acceptence and announced coming of Turner as the new
head of the department, the staflf would soon reflect much more of
the wartime experience of U. 5. physiclats. Both persons of scienti-
fic orientation and laymen in the Iowa City area were eager to hear
from & man who had ingide information on major scientific-military
developments of the war: in pre-atomic=bomb activities at Princeton
and in the redar programs at MIT. On June 14, 19456 Turner obliged
with & lecture, "Microwave Redar,” before the Colloguium of College
Fhyeleists, which had reconvened itz anmual meetings after suspending
them during 1943, 194k, end 1945.

During the summer of 1946 the U. 5. conducted test-explosions
of two more A-bombs, these at Bikini Atell in the Marshall Islands.
The considerable public interest in these events prompted the Daily
Zowan on July T to present an extensive Symposium on Atomic Energy
with & panel of four from physics, two from political sclence, and
one from history.
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C. J. lapp considered the first topic question: "What Kind
of & War Would an Atomic Wer Be?" His enswer, briefly summarized,
wag that puch & war would be much more sudden and much more vielent
then any previous war. "Atomie wespons of mess destruction ere too
dangerous to have in existence at all," he said.

G. W. Stewart had the next question: "In What Way Will Science
and the World Have Profited from the Atomic Bomb Test?" He stressed
that the digcovery of nuclear figgion end the development of the
A-bomb had proved the high degree of competence and leadership of
physicists in practical affeirs. The record now showed "four boabs,
no duds, no mistakes."” Agreeing with Lepp's statement on the threst
to mankind, he said that "the use of stomic energy &8 & wespon must
be abolished."

J. A. Jacobs anewered "What Types of Atomie Secrets Would the
U. 8. Be Giving the World?" He pointed out the futility of trying to
prevent other petions from building their own A-bombs. HKuclear fis-
glon is & besic patural process, and any technologically advwanced
country can proceed from atomic sclience into the creation of atomie
weapons. "I do not believe we have any secrets worthy of the name
to give away ..." noting that "General Motors undoubtedly has many
tricks in the manufacture of automobiles which they keep to them-
gselves, but this does not prevent Ford from building automobiles."

L. A. Turner responded to the question "If We Turn Atomic
Energy to the Ends of Peace, What Can We Expect?” (citing the
enormous expense of atomle reactor installaticns). He expressed
doubt that stomic energy would be widely used s a source of power.
In summary, I will hazard the cpinion that the most
important peacetime conseguences of the dewvelopment of stomic
energy will be indirect ones in new fields of research and
in the epplication of new tools made available.
Ope of Turner'e Tirst tasks wag to find someone to take the
lead in the tesching end research of theoreticel physics. While still
at MIT during the early months of 1946, Turner corresponded with the
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nation's genior theoreticians for their recommendations. Budget
limitations (under $5000 in annuel salary) called for = young men of
bright future promige, currently uncommitted elsewhere, and possess-
ing & record of substantial publication. Upon the recommendatlons
of Hans Bethe of Cornell, of Eugene Wigner and John Wheeler of
Princeton, end others, Turner, in counsel with G. W. Stewert (who
had cempaigned for soc many years for a strong theoretlcel physiclst
in the faculty) selected a candidate.l®

Swiss-born Josef Jauch, then 51, hed easrmed his Fh.D. et the
University of Minnesota in 1939 and had teught at Princeton during
the war &5 a temporary replecement for Wigner, one of the leading
theoreticians in the A-bomb development. A specialist in quantum
mechanics and with broad interests in physics history and education,
Jauch then hed five listings after his name in the cumulative index
of the Physicel Review. For instance: "On the problem of degeneracy
in guantum mechanics” (1940) and "On the meson field theory of the
megnetic moment of proton and neutron™ (1943). At Princeton he had
worked with the Wolfgang Pauli, Nobel Laureate of 1945, on the applica-
tion of Dirac's method of field-quantization to the problem of
emission of low freguency photons (194L).

At the time of the selection of Jauch, the department had a
theoretical physicist on a temporary basis. BSince 1941 Gregory
Warnier, with the title of lecturer, had been serving in part es &
wartime replacement of Alexander Ellett, who had taken the lead
during the pre-war years in theoretical physics teaching in addition
to his cother work. While the senlor mesbers of the department were
reluctant to urge the departure of Wannier, they felt that he would
not be able to make theory a strong and flourishing part of the
department. During their correspondence during the spring of 19u6
Stewart and Turner considered Jauch and Wamnier sharing an office.
Warnier regolved the situation by resipning to become & reseerch
assoclate with the Sccony-Vacuum 0il Company. *®
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After the appointment of Jaueh, the department locked for
another young physicist with a background in mielear and elsctronic
physice to support the work of James Jacobe in the Van de Graaff
laboratory; also to tuild up s research program in microwave spectra
and in beta-ray spectroscopy. Turner chose Arthur FRoberts, then 3k,
who hed worked with him on radar prejects during the war st the
Radiation Leborstory of the Massachusetts Tnstitute of Technology.

A man of varied talents, Roberts was a graduste of the New York
Congervatory of Music in addition to his doctorate in physics from
RHew York University. While at MIT he had taught at times at the
Hew England Congervetory of Musie.

The composer-ballader of his profession, Roberts had written
both music and lyries for "The Cyclotronist's Nightmare, or Eighty
Millicuries by Half-Past Nine" (19%59); "It Ain't the Money" (1944,
on the oceasion of the award of the Nobel Prize in Physics to I. I.
Rabi) end "Take Away Your Billion Dollars" (1946, to lampoon big
cperaticons in physics supported by the military-industrial complex).
Some years later he wes to compose "Overture for Dedication of &
Fuclear Reactor,” performed by the Oak Ridge (Tennessee) Symphony
Orchestra in March 1852, The overture's third movement was entitled
"Atomie Pile Going Critical.”

For the years of 1536 through 1546 the index of the Fhysieal
Review showed elghteen listings of articles, abstracts, and letters
under the neme of A. Foberts and under him and his colleborators in
regearch. Bubjects of these contributions included the disintegra-
tion of alpha-partiecles of Li", redicsetive isotopes of iodine, and
digintegration schemes of redicective substances. He slsc hed two
publighed erticles in the Beview of Sclientific Instruments. During
1945-1946 he served es editor of Fadar Beacons, Volume 3 of a series
reporting the wartime work of the Radimtion Laboratory at Masschusetts

Institute of Technology.
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Upcn his arrival at the U of I Foberts was assigned to teach
pourges entitled Electricity and Magnetism, Electrical Messurements,
and Advanced Electrical Laboratory. At the first weekly Colloguium
of the fall of 19L& he was asked to report on certain papers which
had been presented at the last meeting of the American Fhysical
Bocliety, the papers relating to accelerators used in rmuclear research.

It was now a year after the war's end, and the faculty had
become gixty percent larger than its long continuing core of five who
had persevered through the *twenties and the 'thirties. Jacobs had
been added to the group near the beginning of the war; Turner,
Jauch, and Foberts im 1948, 8till pore faculty were anticipated so
as to broaden and strengthen programs snd to meet the growing expec-
tations of a gcience gt its zenith of potential influence. Depart-
mental leadership hoped for more of an infusion of younger men, with
an amplitude of years ahead in which to meke substentisl comtribu-
tiong in the developing fields of the gelence.

Lete in 1945 C, J. Lapp began to consider leaving the position
he had held sinee 1925. His opportunity was the position of assistant
director of the O0ffice of Sclentific Personnel for the MNational Research
Council in Washington, D. C. The correspondence of the time shows that
he was not discouraged from accepting a post so much in line with his
abilities and interests.'® while the University was reluctant to lose
g0 able and experienced a teacher of elementary physlcs, Lapp's depar-
ture in January 1947 created an opening for & more research-oriented
person to work in gqoantum mechenics and elementary particle theory.

In time for the fall term of 1947-1048 the department waes able
to locate and employ a young man with the desired gqualifications to
help Jogef Jauch in developing & program of graduste resgearch and
profegsional publication in theoretical physics. He was Fritz Coester,
then 26 and & research asscciate at the University of Geneva. Born
in Berlin, Coesgter had completed his secondary schocling and college



undergraduate work in Freiburg, CGermany, then moved to Switgzerland
where he earned his Fh.D. &t the University of Zurich in 194L.  Jauch
hed worked at Zurich in 19L2-194%, had observed Coester's grasp of
mathematical physlics,; and decided the young man would be an able
collaborator with him at the U of I.

At long last, sfter so many years as & have=nct in the area,
the department now possessed & theoretical physiecs group, & pair at
least of men teaching, directing graduate research, and publishing;
bringing the University of Jows to a contributory status in metiocnel
professlonel gegsions in quantum end elesmentary particle physics.

The first Fh.D. product of this new order turned cut to be Kenneth M.
Watson with his dissertation in 19L8: The Polarizability of the
Meson-Charge Cloud of a Neutron in an External Electro-Static Field.
Besults of Watson's studies were mctually published prior to his
graduation in the Physical Review in 1947 and in early 194E.

A foothold in thecretical physics secured, the principal
concern of the department was to provide more opportunities in
nuclear regearch, with sufficient experimental apparatus to attract
graduste gtudentsz interested in this then predominant field of modern
physies. Between 1957 and 1940 the Cockroft-Waelton accelerstor had
served for several studies with its multiplication of energy up to
450 keV. Advwanced students of Alexander Ellett had accomplished
regearch on the angular distributicn of the products of nuclear dis-
integration and in the determination of absolute cross section. With
the beginnings of the installation in 1940 of a machine capable of
ten times as mich voltage, the Iowa physicists had been anticipating
g host of new activities with proton and neutrom beams.

During the summer of 1944 Stewart hed informed President
Hancher that about two years work, with an estimeted expenditure of
$8000 the first year and $3700 the second year would "complete the
plant and get it into operation.” MAs it turned out, he was much too
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sanguine in his estimate. He had not counted on the deterioration

of the Van de Grasff through lack of attention during the war years.
Much of what had been started in 1940 had to be redone. Considerable
rust had to be removed from the ingide of the walls of the tank and
from the vacuum tube system. Textolite support columns had become
warped and had to be replaced. A considerable array of assocciated
apperatus had to be constructed or purchaszed.l” The initial expenditure
of approximately $30,000 in 1940 had climbed by 19LE into a University
investment totaling more than $100,000. The machine was gtill a long
way Trom effective usefulness, and further funding hed become s 4iffi-
cult problem to the administration of the University.

In 1947 and again in 1948 the nueclear group sought outside
gupport to defray some of the costs of the Van de Graaff operation.
Their proposal for a research contract with the Office of Naval
Regearch, in which they requested some 45,000 to add to £52,000
expected to be allocated from University funds, was perhaps too vague
and tentative:

It seems likely that some of the problems concerning
croge sections of processes produced by fast peubtrons and
gecattering would be of interest in comnectlon with prectical
utilization of nuclear energy. Little hes been published
gbout this matter, presumably for reasons of security, =o we

have no knowledge of its stetus and can only speculate as to
pogsible gignificance of work that we might do.

It is hardly necessary to make here any detailed
explanation of the general importance of such miclear studies.

The training of the regearch assiptants and graduate
students working cn such projects is something thet is
epparently of government interest.l®

The Office of Heval Research did not provide the requested
funds but did respond to & proposal for support from Arthur Roberts
for s project on microwave spectroscopy studies of molecules in
conjunction with the U of T Department of Chemistry. It was not
until 1950-1951 that the Van de Graaff obtained outside support. The
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Atomic Energy Commission began to provide $40,000 annuslly for this

wark.

During 1948-1940 the development of the Van de Graaff, with
the subseguent expansion of capabilities in nuclear research, had
reached the point that Turner and Jacobs enticipated the addition of
& new eggiptant professor to the muclear physics staff. I. I. Rabi
recommended Bidward B. Helson, one of hig graduate students who wes
awarded the Ph.D. at Columbis University in 1949. Nelson, then 33,
hed the desireble combinetion of considerable teaching experience mnd
professional research in atosdc beam studies of nuclear structures.
Born in Eentucky, he had earned hie B.B. gt Western Kentucky Eiate
Teachers College in 1937 and his M.B. at Vanderbilt University in
1938. As an advanced gradunte sgtudent at Columbia, he had taught
elementary courges as & lecturer and as an instructor and had served
as a research physicist cn the Manhatten Project in 104L-1946. He
"hed contributed & paper at the American Fhysilcal Bociety meeting in
Washington, D. C., April 29--May 1, 1948. Tt was publighed as an
ebstract in the Fhysicel Review of November 19L8; then a5 an article
in December 1949. On & problem proposed by Professor Habi and written
with the collaboration of John E. Rafe, the title of this paper was
A Comparison of the G-Value of the Electron in Hydrogen with That in

Deuterium.

By the late spring of 1949 Turner hed come to despair of
achieving what he had hoped to do st the University of Jowa. When
he had accepted the poet, he had expected the department to receive
subgtantielly increasing support, particulsrly for the development of
nuclear regearch, with scme of itz epplications contributing to the
biological and medical sciences. But the budgetary allotments for
1949-1950 had no increases for faculty and graduate assistant stipends
over the previcus year, and the general expense funds remained at
$15,000 for the department and at £11,400 for the nuclear physics
development of the Van de Greaff sccelerator.
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The lack of adeguate support was attributed to the State
Legislature and to Iowa Governor William Beardsley, Tor University
leaderghip was struggling to conduct expanded programs for a growing
student body without accompanying growths in state appropriations.
An early 1949 presentation of the University's financial needs from
the office of President Hancher pointed out that the U of I share of
the total state revenue in 1947-L8 was only 2.67 percent, the lowest
proportion in recent years. In the early 1930%'s the presentation
claimed that the University had received more than 5.35 percent of

the gtate's revenue.

Meanwhile Turner was very much aware that the Argonne National
Leboratory wes rapidly edvancing in its funding end equipping for
experimental studies of elementary perticles. In 1947 he had been
elected to succeed Arthur Holly Compton on the governing board of
this leboratory complex near Chicago. ILate in 1949 Turner wes offered
& principal research directorship at the nationel laboretory. EReluc-
tant to turn down an opportunity so much in line with his interests
and gualifications, Turner submitted his resignation from the U of I
in January 1950,

While University administrators regretted the lose of a man af
Turner's professlionsl stature; they scon concurred with the faculty
of the department on the cholce of & successor. The desired cendidate
wis James Van Allen; vwhose neme has eppesred earlier in this history:
a5 & graduste student working under Alexander Ellett in nuclear
regearch in the late 1550's and as one of the principal Iowa graduates
engaged in the development of the redio proximity fuse.

Since Van Allen had been an outstanding graduate gtudent at
the University, his former mentors in the physics faculty had followed
his developing career with interest and a large measure of prids.
They had welcomed the reports of his research at the Carnegie Institu-
tion in Washington, of his proficiency ms a scientific-technical
officer with U. 5. Navy Ordnance; snd of his lesdership of high
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gltitude regemrrch for the Applied Physies Laboratory of Johns Hopkins
University. Working under Merle Tuve of the Carpnegie Institution at
the advent of the war, Ven Allen had made variocus contributions to
the development of the gun-fired types of proximity fuses. In his
naval gervice he held key roles in bringing the weapon suxiliery into
effective use in the theatres of combat. After the Armistice he had
led in the transformation of captured German V-2 rockets into the
Aerobes regearch rockets. Then with the Applied Physice Leboratory
he had organized and superviged its High Altitude Regearch Group. In
1949 and 1550 he had led scientific expeditions into the Central
Facific and to the CGulf of Mexico, concentrating on studies of cosmic
radiation in the upper atmosphere.

Professor Tyndall has recalled the highly favorable impressions
Ven Allen created when he appeared at the 19LB Colloguium of College
Physieisgts to lecture on "Upper Atmospheric Research by Means of
Rockets." Among other publicaticns, his papers in the Physical Review
ineluded "The Cosmic-Ray Counting Bate of & Single Geiger Counter from
Ground Level to 161 Kilometers Altituded' (1948) end "On the Azimuthal
Asymmetry of Cosmic-Ray Intensity sbove the Atmosphere at the Geo-
magnetic Eguator” (1950).

In March of 1950 Van Allen was one of three candidates for the
departmental leaderghip who were invited to visit the University of
Iowa. Dean Dewey B. Stult requested statements of preference from
members of the physics faculty. The letters he received indiceted
thet Van Allen was the unanimous choice. Consequently Dean Stuit
wrote the University's official offer on April 13, 1950, beginning:

Iear Dr. Van Allen:

After consultation with the members of the Department
of Physics and the University Provost, I am pleased to offer
you the pogltion of Frofessor and Head of the Department of
Fhysice of the State University of Iowa. ©Our first step,
after the headship of the department became wvacant, was to
make a careful study of the type of person needed for this
positicn. We have reached the conclusion thet by virtue of
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your scholarly achievements, perscnal qualifications,
research interests, end professional experience you are
the person whom we would like to have as the successor to
Ir. Turner.

Van Allen requested & few pore monthe to carry out some of
hisp commitments at the Applied Physles Leboratory before beginning
his new poeition. The request was granted, and E. F. T. Tyndell was
appointed as acting head for -une through December 1950. While still
at the AFL, Van Allen began to look for somecne to fill a vacancy at
the U of I. Arthur Roberts had reslgned in the spring to asccept &
pasition at the University of Bochester. Mercel Schein of the
University of Chicego, & neticnel leader in cosmic ray research,
recommended Melvin Gottlieb, who wes slated to receive hig Ph.D. that
June st Chicago. &g & research assistant under Schein, Gottlieb had
congtructed & large cloud chamber apparatus and then used it at
Climax, Colorado to study nuclear interactions initiated by cosmic
ray particleg at the 11,000-foot elevation. Then 33, Gottlieb had
congldereble background ag &an ingtructor in electronics at Chicago
end es & research asgociate on radar countermeasures st Harvard.l®

With his srrival in the department in Beptember of 1950, the
faculty not only hed someone to carry on some of the teaching which
Foberts had been dolng tut also to prepare for the beginning of
cosmic ray research before the arrival of Van Allen. The new depart-
ment head had indicated in a letter to Dean Stuit that he would
"propose to undertake a modest program of balloon flights to high
gltitude for the invegtigation of the interaction cross-sectiong and
transition effects of the primsry rediation in various elementsg.” 20

In respect to drawing the attention of persons outside the
building, the academic year of 1950-1551 was quiet and uneventful
for the Physics Department. The Daily Jowan did not appear to recog-
nige the department's new leadership until May 20, 1951 when the
campus peper reported that
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Prof. James Van Allen, hesd of the EUI Fhysics Depart-
ment, spoke on "The Techniques of High Altitude Research" at
the spring banguet meeting of Fhi Lambda Upsilon, the naticmal
honorary chemical society, last Thursday evening.

Some months earlier the University News Bervice had noted in &
press release on gifts and grants dated Janmuary 28, 1951:

The Research Corporation of New York granted $2,500

to support research under the direction of James A. Ven Allen,

head of the physics department, in "Intersction of the Pri-
mary Cosmic Radiation with Verious Materisls."

Thig financial item, which was not used by the DI, turned out
to be the announcement of the pump-primer money to begin the funding
of upper atmoppheric research at the U of I. The grant provided some
of the ipnitisl materials and wages for students who were starting to
congtruct cosmic ray apparatus to be uplifted by small ballooms. By
the summer of 1951 the funding for cosmic ray research was augmented
by & grant Trom the Office of HNaval Research which provided for
expenditures of £$8000 for the fiscal year of 1951-1952.

The Dally lowan gave the blggest play of that semester to an
event in physics when it reported G. W. Stewart's plans for the June
colloguium, featuring four lectures by George Gamow, the much-
traveling associate of many of the great men in modern physics and
an erdent popularizer of recent discovery. Front-paged by the DI,
the June 10 story began:

More than 130 phygicigts from 75 institutions eand 22
states ere expected to attend the 12th snnual Colloquium of
College Physicists st 3UT ...

Then assoclated with George Washington University, Cemow, e
native of Russia, lectured on Origin and Evolution of the Universe (2)

and Physics of Living Matter (2).




Notes and Sowurces

This chapter deals largely with a department in transition=--
from its wartime position bolstered by federal fands to a peacetime
status supported only by the state; also through msjor changes in
personnel, with new leadership in 19LE and agein in 1950. Physieists
found themgelwveg in higher repute than ever before, & situation
incurring greater expectations and heavier demands upon their time.
With the University adminisztration trying to find and then to hold
men to lead Iowa Thysics inte national recognition, the department
struggled to strengthen its foothold in maclear studiez and to make
a stropg start in theoreticel research: It was a time marked by
Ingufficlent resocurces to support the rising expectatlons.

As in preceding chapters the University of Iowa Archives con-
tinue to be the major scurce of information, ranging from the anmual
University Catelogs through the documents preserved from the files of
the Presidents: Bound volumes of profiessional Jjournals in the Physics
Iibrary have been helpful, and theres are several bocks which glve
special accounts of the contributions of physical sclentists to the

war affort.

larthur Roberts, "How Nice to be a Physicist,” Scientific
American, September 1948, Under the same heading iz his 'Teke Awey
Your Billion Dollsrs,"” in which he particularly lampoons the cam-
paigns of Ernest Lawrence for ever larger and costlier accelerators
at Berkeley. Its fipal stanza:

Take agway your billion dollars, take away your tainted gold.

You can keep your damn ten blllion wolte, my soul will not
be sold.

Take away your Army generals; thelr kiss is death, I'm sure.

Everything I bulld is mine, and every volt I make is pure.

Take away your integration; let us learn and let us teach.

Oh beware this epidemic Berkelitis, I beseech.

Oh dammit: Engineering isn't physics, is that plain?

Take, ch take, your billion dollars, let's be physicists

again.

“Daniel Lang, "A Farewell to String and Sealing Wax," New
Yorker, Noevember 1953. Collected in 1959 in a book of lang's works,
From Hiroghime to the Moon.
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3I. I. Rabi, The Atlantic Monthly, October 1945.

%J. G. Crowther and R. Whiddington, Science at War, pp. B81-82.

S Chester H. Page and Allen V. Astin, "Survey of Proximity Fuse
Development," American Journal of Physics, March-April,1947. A similar
historical account is presented by J. P. Baxter in Proxdmity Fuzes:

A Challenge to Alr Power,” in the Atlantic Monthly of Septesber 19L5.
This article particularly discloses the magnitude of the project and
the effectivensss of the device.

®letter from G. W. Stewart in the files of President Hancher
for 1942-1943. This contract "may well be the opening wedge to success-
ful and more extensive participation of this laboratory in war research,”
Stewart optimigtically cbserved.

70p. cit., Page and Astin.

fTbid.

®Ibid.

1°From the information released to the Daily Jowan, October 2,
1945 supported by other accounts.

110p. ¢it., Barxter.
l20p. cit., Page and Astin.
130p- eit., Baxter.

14Prom faculty folders (Josef Jauch, Louls Turner) in the
Department of Fhysics.

18 Ibid.

18Prom folders of Turner and C. J. Lapp, Department of Physics.

17from "Conversation of Feb. 12, 1948 of J. A. Jacchs and L. A.
Turner"” in Physics Department folder of President Hancher's archived
files of 194T7-1948.

10 proposal for a Research Contract between the Office of Naval
Research and the State University of Iowa for Nuclear Research with
fgﬂ ‘an;Ee Graaff Cenerator" sent to Washington by Professor Turner

- "'1 L3

%From Melvin Gottlieb's folder in Department of Physics files.
207n letter from J. A« Van Allen to Dean Dewey B. Stuit dated

17 March 1950 in FPhysics folder for the year in files from the College
of Liberal Arts now in the University Archives.
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Chapter Nine

In Pursuit of Cosmic Rays

The subject is unigie in modern physics for the
minrteness of the phenomene, the delicecy of the cbeer-
vations; the adventurous excursions of the observers,
the au‘n‘hlat‘gr of the analysie; and the grandeur of the
inferences.

Cosmic ray physics recelved the sbove tribute from Karl K.
Darrow, longtime (1941-1968) Seerstary of the Americen Physical
Bociety. While some might well challenge him for consldering the
gualities of minuwtenese and delicacy to be unigue to this one fiesld of

physics, few would differ with him on "the sdventurous excursions."

Explorers of the intense and highly penetrating radiation have
carried their research gear deep into mines, lakes and oceang and up
the slopes of mountaing. Thelr electroscopes and detector-counters
have flowm in balloons; elrplanes, rockets, and recently in meny
spacecraft,

It was arcund 1900 that the search began for s mysterious
something thaet was imperting an extra bit of lonization to electro-
seopic instruments. By the year 1912 Austrian Viktor Hess had reported
from his balloon-flight date that the rays were coming in from outside
the earth. He called the extra charges on his electroscopes
"Hohenstrahlung," or high-altitude radiation. American physicist
Fobert A. Millikan is credited with supplying the name of cosmic rays

in 1905.

At the University of Iowa experimental research in cosmic mays
began with the arrival of Melvin Gottlieb in September 1950 and that
of James Van Allen in January 1951. With the assistance of such
graduste students ms Leglie Meredith and Reymond Ellis, preperations
gtarted for & variety of "edventurous exeursions.”
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In November 1951 Ven Allen dlsclosed some of his plans for
1952 st & nationel symposium cn the upper etmosphere meeting in San
Antonio, Texas. He presented a paper, "The Nature and Intensity of
the Cosmic Radiaticn."2

After summarizing mach of the current stete of mowledge on
the topiec; he emphasized some recent developments in sensing spperstus
and equipment carriers. Encounters with the primary radiation, before
its disintegration upon striking etmospheric particles, were now
feaglble.

Van Allepn reviewed some of the regulis of rocket measurements
above White Sands, New Mexico and shove navel vessels between the
Equator and the (ulf of Alasgka. Then he geid thet his Iowe group was
now planning to probe into the cosmic radieticn above some higher
latitudes:

The north magnetic pole (mesr Thule, Greenland)

is readily accessible during the summer monthe. The

author and his essocletes are; &t present; organlzing

& rocket firing expedition to this reglon with the

ageistence of the Office of Haval Fesearch and the Havy

Buresu of Aeronautics. Pending the outcome of this

expedition (probably summer, 1952) one must be content

with such data as now exist.®

The months following Van Allen's announcement were busy onesg
in the relevant parts of the Fhysice Building. The south end of the
bagement brimmed with supplies, tools, and apparatus and with rocket
cases and instruments under construction. Directly above the design
and assembly laboratories the departmental machinists bullt frames and
other structural perts for the partiecle counters, altimeters, and

transmitters.

Iarge quantities of alumimum and magnesium and alloys of each
were sdded to the metel stocks of the ghop. Welght had become & more
eritical factor in the specifications. Instrument machinists J. G.
dentinells, Edmmd Freund, Robert Russell, and Robert Markes alao
Joined in some of the activities outslde the shop--in the launching
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of balloons and in helping to follow the flights from the top of the
building.

On Jamuary 27, 1952, for instance, a cluster of small balloons
roge from the Universlty's playing fields on the west slde of the
cappus. .The cluster carried the lnstrumentetion of gradoste student
Leslie Meredith: thres geiger counters, an altimetear, and a radio
transmitter. This assembly waes expected to descend somewhers in
Illinois, but it disappeared in the snow of the Midwestern winter.

"There was good data, however, from the first day of the
flight," Meredith told the Deily Jowan on February 2.

Such preliminaries, followed by balloon-rocket sequences lofted
in Mey and June at White Sands; New Mexico, served aes testing exercises
for the summer launches in the Arctic. As the DI wag to report on
July 25, 1952, Van Allen and Meredith had left the cempus on the day
before with some 3,000 pounds of apparatus end supplies for & series
of balloop-rocket launchings from a ship in the waters to the west of
Greenland. The belloons were to cerry the rockets to altitudes around
55,000 feet before thelr firings by means of time and altitude relesge
mechanisms. The balloons were expansible to 55 feat in diameter. The
rockets were 12 feet long.

Begides the Arctic expedition other extracurriculsr events
occupied the time and minds of members of the department. Most
notably, the American Association of Physics Teachers (AAPT) chose to
bold its paticpel summer meeting in Iowe Clty In conjunction with the
annoal Collogquium of College Physielsts, June 11-14. George Stewart,
then 76, served as host for the joint sessions.

The combined presentations attrected & record June attendance,
more than 175 physicists from B0 colleges in 25 states. In the top
feature of the Collogquium part of the program, George Uhlenbeck of the
University of Michigan gave a series of four lectures, two of them on
the topic, "The So-Called Elementary Particles." & major paper of the
AAFT progrem was A Burvey of General Physics Laboratories in the U.5."
presented by Sanborn Brown of the Massachusette Institute of Technology.
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One of the fruits of combining the AAPT and CCP sesslons was
the echievement of the first written record of the proceedings of the
anmual June meetings at the U of I. From tape recordings of most of
the program, transcripts were sent to the speakers for editing and
revising. PFach author was then to provide 250 coples of his paper for
the volumes to be bound.

As & result of these procedures the books reflected a variety
of copying processes and lacked continuous pegination. But the
committes in charge of prepering the volumes hoped

» that thisz book will serve as an Intermediate
stage between presentetion of ldeess &t &2 meeting and
publication in the American Journal of Physics. The
result should be & better article when finally published

in the journal.*

The volumes also listed and deseribed in considerable detall
gome thirty demonstrations of teaching devices, an annual exhibit event
which had been a part of the summer colloguium since 1959. Frank
Verbrugge of Carleton College was awarded & first prize of $40 for his
"Dynamic Model of Magnetic Resonance Fhenomena."

Early in July during that stremious summer Van Allen broke
away briefly from the preparations for the upcoming Arctic trip to
asgume & twofold role at the summer meeting of the American FPhygical
Society in Denver, Colorado. On July 2 he both presided at & session on
the upper atmosphere and presented a paper: "The Ddetribution of
Atmospheric Ogzone between 25 and 65 km Altitude."®

For the readers and sudlences of the srea's news media the
Arctic expedition became the most celebrated sctivity of the year
involving The University of Iowe. Van Allen; Meredith, and electronica
technician Lee Blodgett returned to the campus to find themselves
viewed a5 ploneers end major schievers. The top hesd story of the
Daily Iowen on October 16, 1952 begen:
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A '"first' in scientific history has been scored

by three State T.Tni'l.rerl:ihr of Iowa physicists who
recantly combined men's oldest device for flight, the
balloon, with his newest, the rocket, and sent electronic
ingtruments to a height nf 4T miles above their floating
base, a coastguard vessel in the icy waters west of
Greenlend

Today the U.S. Office of Naval Research released
the story of the seven balloon and rocket flights which
recorded cosmie ray intensities as high as 250,000 feet
above the geomagnetic north pole region.

Ag the gtory unfolded in the DI and in other accounts of the
pioneering expedition:

On July 29 the Jowans boarded the East Wind, e 260-foot ship,
at Tmle, then a relatively secret U.S5. base on the west coast of
Greenland. The ghip then moved through the glacier flanked channels
above Baffin Bay with pupplies for the Canadisn and American weather
cbaervers 8t Alert on the northern tip of Ellesmere Island. During the
three weeks of the up-and-beck trip amid the floating ice, Van Allen,
Meredith, and Blodgett uncrated and asgembled thelr apparatus. They
improvised & shipboard laboratory.

Kear Thule again, on August 21 they relesged thelr firast
belloon-rocket combination from the icebreaker's deck. The rocket,
however, did not fire in the 4O-below-zerc climete reeched by the
balloon. In & second attempt two deys leter the timing mechanism again
failed to trigger the rocket.

Van Allen then improvised & switch warmer, inserting a heated
and insulated can of orange julce into the release gear for the third
attempt. On August 28 the rocket shot ocut of its balloon suspension
at a height of 38,000 feet and scared above 200,000 feet. On the next
day two more flights reached altitudes of around 250,000 feet. On
Augnst 31 and September 4 flights six and seven attained some 225,000
feat each.

The first scientific report from the date scquired on the trip
bore the title, "The Cosmic Ray Intensity Above the Atmosphere Near the
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Geomagnetic Fole." Van Allen was to present the report as an invited
paper on November 28 at the S5t. Louis Meeting of the Americen Physical
Soelety, but & Thanksgiving weekend blizzard hit the Midwest. The
train which Van Allen was riding from Iowa to St. Louis was delayed,
and he did not arrive inm time to deliver his paper. He then submitted
it for publication in the Ttalian science journal Wuove Cimento, where
it appeared in the May, 1953 issue.

The Arctic atmosphere probes of 1952, followed by similar
expeditions up there during the next three sumeers, resulted in wide-
gpread recognition of the department's efforts in cosmic rey research.
With the altitude surveys later augmented by the balloon flights of
Frank McDonald and Kinsey dnderson; the atmospherlie explorations of
the department received the most public attention during the early
15950"s. Yet the major effort in experimentsl resesrch im the depart-
ment, both in terms of the man-houres and of the fundes expended, was
devoted to developing the equipment in the nuclear laboratorles.

After the post-war cloging out of the radic proximity fuse
project, in which the muclear physice group led by James Jacobs was
especially involved, these men returned to work with their accelerators.
Graduate students who had responsible roles in the department's work
cn the weapon accessory--Willism Nickell; Bobert Holland, John Wehl,
and Fhilip Malmberg--resumed thelr progrems in nmuclear research. In
both the late 1940's and the early 1950's the muclear group had the
bulk of both graduate students &nd technicians within the department.

The nuclear feculty of Jacobs and BEdward Nelson, who had
arrived in 1949, was sugmented in September 1951 by ancther young
assistant professor. Richard R. Carlson, then 28, came from the Enrico
Fermi Laboratory of the University of Chicago, where he had completed
his work for hiz doctorate early thet suemer. The Physical Review
published Carlson's dissertation at Chicago, Energy Release in the
Disintegration of Be®, in November 15, 1951 es an article of nuclear

research.
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Jecobg end hip agsociates, students; and technlelans were to
work for several years at the rebullding and refurbishing of the
statitron accelerator which Alexander Ellett had acgquired before the
war. Although it wes reported early in 1548 that a gmall and usable
ion beam had been achieved, the Van de Greeff contlmped to break down
and to be plagued with one problem after another. The loner support
structures had to be replaced. Multiple lmprovements also of the
circuitry and of the power and wvacuum systems were needed before the
machine and its assoclated apparatus could be ready for the continuous
and relisble operaticns necessary for it to contribute to a research

program.

Degpite the numercus man hours of concentrated labor in the
laboratory end in the sgupporting mechine shop, it was not until 1953
that the Van de Greaff wes cited ss spparatus contributing to research
reports and published articles.

During these years of frustretion the Cockroft-Walton
eccelerator of pre-World War II effectivensss wes revived and exten-
glvely refurbished to fill the gep in supplying the needed icn beams.
In 1950 graduvate student Waynme R. Arnold described the machine's
renovated usefulness in an article for the Hevliew of Belentifie
Ingtruments: "4 S00-Kilovolt Linear Accelerator Using Selenium
Bectifiers." Arnold hed been able to use the Cockroft-Walton for his
1950 dissertation: Angular Correlation in the Reaction F*9 (p.o)0*® (y)028.

The Cockroft-Walton then served as the beam apparatus for other
graduate students and for studies by Nelson and Carlson. As late ms
1955 there were three U of I contributions that year in the Physical
Feview in which this mcecelerator was cited as research apparatus.

While the nuclear group persevered in the advanced training of
their students and in offering A& modest amount of publishable research,
they were forced to expend & major portion of aveilable resources, in
time ag well as in monmey, on efforts to bring their troublesome equip-
ment to & lewvel of edequecy. Free of these large-machine burdens, the
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new cosmic ray group and the theoreticel physiclsts were more vislbly
making progress in their special fields.

Iuring the 1950's in the Iowa Fhysics Building it wes the
theorists who felt that they were doing the most significant work
within the department to extend the frontiers of physical knowledge.
They were defining end relating the basic building blocks of matter
end energy. They were the greatly enriched heire of a procession of
break-throughs in elementary parbicle gtudies. Further enhancing the
prestige of their field was the awareness that theorists like Einstein,
Bohr, Wigner, and Wheeler had cleared the way toward the development of
nuclear fission and fusion.

Jogef Jauch evinced considerable pride in the competence of
his group in a letter to the Graduate and to the Liberal Arts deans on
March 19, 1954. He asked for the employment of ancther theorist to
help with the growing work.

With the addition to the present staff of one
research agpociate this cen become cne of the best
theoretical research centers in the middle west, success=

Tully competing for students and general recognition
with ell the neighboring institutions except perhaps

Chicago.®

To this letter he added a bibliography of 24 papers and reports
published by the theoretical group in the period of 1947 through 1953.
As to work in progress toward publicaticn Jeuch sald that

Dr. Hobrlich and I are sbout to finish the

mamugeript of & boock on the theory of photons and

electrons, technically known as quantum electrodynamics.

It is the first book of its kind and contains a great

deal of new material.”

Jauch had begun to formulate plans for this book in 1951 when
he was holding a Folbright research scholarship at Cambridge University.
He had felt that there wes & need to compile and systematize the
accumilating agenda in gquantum mechanics. This work was to engage a
large part of his time for the next four years. With Fritz Bohrlich,
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who had joined the U of I gtaff in 1955, as co-author, The of
Photons and Electrons was published in 1055,

Iike Jauch and Coester & migrant from centrel Europe, Eohrlich
had been lecturing at Princeton in 1951 to 1955 on the subject of

quantum electrodynamics. In so doing he had organized some of the
future contents of the book while preparing his lecture notes.

Born in Vienna in 1921 Rohrlich had earned a Chemical Engineer-
ing degree in 1945 at the Institute of Technology in Haife, Israel.
He had then come to the United States where he progressed to & Fh.D.
degrea in physics in 1948 at Harvard University. During his first
three pogtdoctoral years he worked with the well-known theorist Hans
Bethe ag & regearch associate &t Cornell University.

Over the years 1948-1952 Rohrlich had ten listings in the
Physical Beview. In 1950, for instance, the journal published his
"guantum Electrodynamics of Charged Particleg Without Spin" and his
"The Self-Stress of the Electron."

In common with other scholarly publications The Theory of
Fhotons end Electrons used footmotes and an suthor lndex at the end of
the book to ecknowledge contributions of other physicistas. In this
index two names--Bethe, H. and Paull, W.--were each followed by sixteen
different page numbers. The suthors' colleague et the U of I--
Coester, F.--was followed by seven pege listings. #And in & page 1L2
Tootnote of the book; Jauch end Rohrlich relied on their Iowa associmte
to help them make & polnt:

F. Coester (Fhys. Rev. B4, 1259 [1951]) has showm

that the principle of detalled balance holds generally

if the summation cover the spins of the initial and finel

gtates i carried out.

As the years followed one another in the 1950's, the cosmic ray
group continued with their summertime exploretions above the waters
west of Greenland. During the 1955 expedition Melvin Gottlieb, Leslie
Meredith, and Raymond Ellis released 16 combinations of balloons and
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rockets, reaching & top altitude of 6L miles. They were able to start
thelir rockets from greater balleoon helights in thelr firing procediires.

At the beginning of the summer of 1953 Van Allen sterted m
year's leave of absence at Princeton University;, where he helped to
develop models of apparatus to harness the thermonuclesr energy of
deuterium. Van Allen had been consuliing with FPreofessor Lymen Spitzer
of Princeton on this project since early im 1952; in particular on &
controlled fusion deviee known as the B-1 stellerator.

After his return from his 1955 summer in the Aretic, Meredith
want to Princeton to serve as an Assistant to Ven Allen during the
195%=1954 academic year. When Van Allen returned to Jows in the pummer
of 1954 it was Gottlieb who took his place in the fusion work at
Princeton.

The 1950's were also years when the muclear scientists of middle
fmerica worked and campaigned strenmuously to obtain a huge high-energy
acecelerator go that the Midwest might heve & meEchine comparable to those
being btullt at Brockhaven, N.Y. and at Berkeley, California. All the
Big Ten Universities and sewveral others joined forces in the Midwestern
Universities Research Associstion (MURA) which was organized to design
and to take steps toward procuring such & machine. Most of the member
universities also proposed sites near thelr campuses as suitable
locations for a glent new cyelotron.®

Turing the early plenping years for the MUEL accelerator Jogef
Jauch represented the U of I on the sclentifiec board of directors. In
support of the program he polnted out that midwestern scientists had
done mich of the ploneering work with such sub-atomic particles ss the
recently discovered mesons but peeded a multi-billion wvolt accelerator
in order to clear up some of the mysteries of the properties of the
mescns.?

Francls Cole, who had joined the U of I faculty as an instructor
in 1951 prior to receiving his Fh.D. from Cornell University in 1953,
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served from 1954 until 1964 as the U of I's member of the design staff
for the proposed machine. This working group started at the University
of Tllinois, then moved to the University of Wisconsin, and later to
the University of Chicago., In 1956 James Jacobs succeeded Jauch es the
U of I peientist on the MUEA board.

Up until fiseel year 1956 the nuclesr group received and spent
the major portion of the department's funds for research. That year
the cosmic ray group in its preparations for the sultiple vehicles of
the Internaticnal Geophysicel Year (1957-58) first surpessed the
mucleay group in fanding. More than tripling its expenditures from
federal funds from 1955 to 1556, the cosmle ray research outlays grew
from $37,508 to $105,354 from the one year to the next.l®

For the fall semester of 1954-1955 the department enjoyed the
presence of & vigiting professor of considerable distinction and of
far-reaching influence. He was Sydney Chapman; English geophysicist
who had become the principal leader in the organizetion end prepara-
tions for the International Gecphyeical Year (IGY) of 1957-1958. Thus,
the Physics Building for several months became & foeal site in the
planning for the largest and mogt widespread cooperation of Earth's
selentiste.

In & sense the department had some involvement in IGY from its
beginnings in the minds of a few men. The global enterprise can trace
its roots to an after-dinner discussion at the home of James Van Allen
on April 5, 1950, then in Silver Spring, Maryland. At that time a
research director for the Applied Physics Laboretory there;, he had
invited & few people to talk with Profegsur Chapman who was visiting
in the Washington, D.C. area.l?

Cut of thelr discusslion grew the convietion that the time was
approaching for another inmternationel cooperstion like the Polar Years
of 1882 and of 1932. Most of the world was relatively pemceful, and
1957-1958 would be & peak period of sunspot activity. One of the
guasts that evening was Lloyd Barkmer, & veteran of the first Antarctic
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Expedition with Admiral Byrd end long & spokesman-adminigtrator in
internaticnal scientific reletionships. Berkner ls credited with
making the opening suggesticn for IGY. Another guest was B. Fred
Ginger, an early edvocete of an earth setellite program. And as early
as 1948 Van Allen had presented a paper on the sclentific usefulness of
an orbiting spacecraft, this at & meeting of the Intermational Unlon

of Geodepy and Geophysics held in Oslo, Norway.

From its inception among a few scientists that spring night of
1950 IGY planning begen to grow. Chapman, Berkner, and others sdvanced
and promoted the progrem with the leadership of internsticnal end
nationel organizetions in the seclepces. By 1952 the Internsticnal
Couneil of Sclentific Unions had adopted the recommendation for an IGY
extending through the eighteen months from July 1, 1957 to December 31,
1958, The Council eppointed a special committee CSAGI (Comite Specisl
de 1'Amnee Geophysique Internstionale). Chapman wes nemed as president
and Berlner =s vice-president of CSAGI. Then came the formation of
peticnal committees, end Joseph Eaplan, & physlcist of the University
of Californlis at Los Angeles, beceme the chalrman of the United States
Netional Committee for IGY. HKaplan had been a major orgenizer of the
influential symposium of 1951 in San Antonio, Texas, Physies and
Medicine of the Upper Atmosphere. For that ocecesicn he had chozen
Van Allen to summarize the current mowledge of cosmie rediation, also
to chair a session on research wvehicles into high altitudes.

Thus, during the formative years of IGY; Van Allen's associaticons
with seientifiec leadership end his own considerable amount of profes-
slonal work brought inereasing recognition of the cosmic ray group in
Iowa City. Despite their remoteness from netionml centers of space
technology, despite thelr lowly to modest fecilities and resources,
they moved persistently toward & role in the pioneer explorations with
the nation's rocket systems. In basement laboratories cbscurely deep
within America's Corn Balt they developed spperatus for e variety of

carriers.
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On July 20, 1955 the White House anncunced that the U.S. would
launch a "small unnamed earth circling satellite” as part of the U.S.
participation in IGY. The next day the Boviet Union made & gimilar
announcement.

On Beptember 9 a letter from the Department of Defense author-
ized the Becretary of the Hevy to proceed with a rocket aystem proposed
by the Naval Regearch laborstory and designated as Froject Vanguard.

Dated September 28, 1955 was the first plan for an onboard
gsatellite experiment to reach Chairman Kaplan of the U.5. Hational
Committes for IGY. Submitted by James Van Allen, George Ludwlg, and
others &t The University of Iowa, "A Proposal for Cosmie Ray Obzerva-
ticns in Esrth Satellites" included a cost estimate of $66,125. for
approximately three years work; including data reduction and poblica-
tiocn of findings. Thelr flight apparatus could be completed in abowt
che year's time, if need be. The necessary instrumentation could be
adapted for a larger spacecraft if a more powerful rocket than the
Vanguard's first stage should become availahle.l®

At the time of the U of I's first satellite instrument proposal,
Ludwig was still an undergraduste student, of senior standing and
employed in the depertment sae & research eide. Actuslly, he was per=-
forming as the satellite project engineer. Then 28, he hed served six
years in the U.5. Alr Force s 8 pllot and electronics officer before
ecoming to the University im 1955. He wes & teke-charge type of person,
ag well as gkillfuol with hend and mechine tools; in genersl; he was
the kind of man Van Allen needed to manage mich of the transitional
work from "rockoon" to satellite apparatus. Ludwig had been on the
1954 summer expedition to the Arctie.

Student research assistants contributed congiderably to the
cosmiec ray group's explorations with uplifted instruments, through a
progression of carriers from balloons and rockets to spacecraft. In
addition to Luadwig, in 1955 the principal student sssistents included:
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lLaurence Cahill, & native of Maine and a 1946 greduste of West
Foint, who after a few years es an army officer, elected to come to
Iowa for graduate work in physies.

Carl McIlwain, a Texan youth, had earned his first degree in
mugic education at North Texas State University inm 1953. He came to
Iowa to do graduate work prineipally in mcoustics, then became most
interested in cosmic ray research.

Ernest C. Ray ceme from St. Joseph, Missouri to earn all three
of his degrees in physics st Iowe--B,A., 19513 M.8,, 1953; Fh.D., 1956.
After receiving his doetorste with emphasis on the theoretical and
mathematical aspects of space physics, he became an sesistant professor
in the U of I physics department.

Cn the teeching end research faculty in the cosmie rey group,
Frank B. McDoneld, s Georglan with his Ph.D. from the Univereity of
Minnesots, took the plece of Melvin Gottlieb who left in 1954 for
Frinceton University.

In 1955; &8 the scope of cosmic ray research and its funding at
the U of I continued to expand, Kinsey Anderson, another U of
Minnegota FPh.D., was brogght in 25 a research assoclate.

EBhortly after the U of I space group submltted the first
proposel for experimental apparatus on Americe's first spacecraft a
national scientific planning committee was established, in part to give
more attention to those who would ectuslly use the craft for lmowledge
of Earth's environment. On October 2, 1955 the U.S. National IGY
Committee nemed & Technical Fanel for the Farth Satellite Program. One
of the elght members of the TFESF was Jumes Van Allen.!?

In Jammary 1956 the TPESP formed a Working Group on Internal
Instrumentation, with Van Allen as chairman. While this group did not
hold its firet formel meeting until March 2, the chairman made an
early start on the problems that would be coming up. The Upper
Atmnphére Rocket Research Fanel, which had begun at White Sands,



181

New Mexico in 1945 and of which Van Allen was chairman, was holding its
anmial meeting at Ann Arbor, Michigen on Jarmuary 26-27. The meeting's
sgends include & Symposium on Seientific Uses of Earth Satellites. To
this symposium research groups across the petion were invited to

present plans and specifications for experiments sultable to the early

spacecralt.

The proposals for satellite cargo epace turned out to be various
and numerous. Van Allen collected & twenty-pound stack of paper from
the two=day meeting, too bulky e plle for hie luggege beck to Iowa Clty.
He regolved this problem by stuffing & laundry-malling cese which he
bought in an Amn Arbor store neer the Unlversity of Michigen.

Froblems of erriving at & priority list for the cn-board space
cargoes proved to be wvery difficult. The gituation wvas aggravmted by
uncertainties as to the shape, size, and welght of the container to be
orbited. Some of the most coneerned persons, ineluding Van Allen in
perticular, sought & cylindrical spacecraft with the most possible
weight devoted to their gelentific experiments. Others wanted =
gpherical shape to simplify the tracking from the ground, to eveld
tumbling problems, and to achieve more tempersture control, particu-
larly by putting an inner sphere within the outside shell. Such a
double globe, however, would greatly incresse the inert weight at the
expensa of any scientific payload.

Only a few months after the Ann Arbor meeting a compilation of
thirty-three of the presented papers became a book, Scientifie Uses of
Earth Satellites, edited by Van Allen and published by the University
of Michigan Press during the summer of 1956. The papers printed
therein ranged from orbital and tracking enalyses through various
proposals for on-board experiments, including the U of I's plan for
cosmlc-ray observations. The editor pointed out in the preface of the
volume ;
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The authors are; for the most part, seasoned
wveterans of physical research at high altitudes, using
rockets ag vehicles. Such work forms the tengible
foundetion for the competent utilizetion of satellites

for sclentific purposes.

The months following the symposium in Ann Arbor became & time
of enticipation, repeated frustrations and much dogged labor in the
gmall rooms off the besement hallway of the FPhysica Building in Iowa
City. Since September of 1955 the total weight of the spacecraft to
be orbited in Project Vanguard had been tentatively set at 21.5 pounds.
Ludwlg and his helpers succeeded in scaling down the U of I experiment
to arcund eight pounds, but the schematic design of the Faval Research
Laboretory was ellotting only two pounds out of the 21.5 to experi-
menters' instruments.

Van Allen wrote to John Hagen; Vanguard director; to urge that
balf of the initial group of satellites carry a payload of cylindrical
shape, each of them 18 inches long and six inches in diameter. Such
copfignraticns could reduce the inert welght of the orblting body
balf and thue provide eight pounds for scientific instruments. The
Iowa group had an instrument assembly to detect snd record whatever
radiation was up there, provided they could secure adequate cargo
space.l?

At any rate, the preparatory sctivities of the cosmie ray group
were beginning to make The University of Iowa a foeal point for the
enticipated Age of Space. Throughout the state Towans were becoming
increasingly aware that something in the nature of a complex learning
device, built on Iowa land, might soom be hurtling hundreds of miles
above them at speeds approaching 20,000 miles per hour. And they were
told that the carrier of the U of I apparatus might even be visible in
gouthern Iows, to someone peering upward with good binoculars at the
sppropriate moment.

It iz generally assumed that the Age of Space abruptly opened
with the launching of Sputnik 1 into orbit om October 3, 1957.
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Perhaps that event could be termed the grand, or formal, opening of
cn-the-gite exploration beyond the Earth's atmosphers, Yet programs
of such magnitude grow over pericds of time with preliminary stages of

development and accomplishment.

Actually the first penetration of space (clearly beyond the
then known atmosphere) with an instrumented payloed was achieved in
February 1949 above White Sands in New Mexico. A two-stage rocket
imown as the WAC-Corporal reached an altitude of 244 miles. Then in
September 1956 the upwerd resach was more then doubled. A combination
of propulsion units englneered by Wernher Yon Braun for the U.B. Army
clinmbed to 550 miles as it ranged e distance of 3300 miles.

This feat of the Army's Redstone system; slong with its cepe-
bility of 1lifting a much larger payload, raised many guestiocns about
relying wholly on the unproven Vanguard system to hoist America‘'s first
earth satellites. WVan Allen was an early supporter of the Redstone,
which had been developed from the German V-2 rocket. He had had
several discussions with Ernst Stubhlinger, one of Von Breun's principal
associates, on the subjeet of rocket performence.

When the Vanguard was chosen in August 1955, scientific leader-
ship for the I0Y and Department of Defenge (DOD) officials had
copcurred on usling & nop-military system for US-IGY launchings. The
marturing of international cooperation seemed to call for a minimom of
secrecy and for non-associmtion with the machines of wvar. The DOD was
also concerned ebout nom-military diversions from the development of
long range ballistic missiles. Other considerations included estimates
of copparative costs and the avoldance of aggravating the rivalries
emong the brenches of the armed services.

Largely because of its record in epplied research operations,
particularly with Viking rockets at White Sands, the Navel Research
Laboratory (NRL) was placed in charge of the Venguerd project.
Solentigt-administrator Johm P. Heagen, the superintendent of NRL's
astronomy end astrophysics divislon, wvas named as director of the
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project. The first-stage booster rocket was to be a slim LO-footb
variation of the Viking, also to be built by the Glenn L. Martin
Company .

Then followed some thirty months of tribulations for Director
Hagen and for the other leading figures in the US-IGY satelllte
program. Difficult contrectual discussions, with many conflicts
between the NRL engineers and sclentists and the officisls of the
prime contractor, delayed the progress of the new rocket system. Con-
figurations, weight, end power requirements for each of the three
gtages had to be ironed out. The prospective size and shape of the
spherical payloed fluctuated and shrunk, to the almost continuous
frustration of would-be investigators, like, for instance, the cosmic
ray group at The University of Iowa.

Meenchantment spresad from the involved people across the
national public scene as & result of the events of two days late in
1957 :

On OQctober > Fassls announced the flrst leunching of an earth
patellite: Bputnik 1. When the news came to Washington, D.C. many
U.8. space sclentists and engineers were attending a party im the
Russian Embaggy for members of the International Rocket and Batellite
Conference. Van Allen was not there. He was omn & rockoon-launching
criise into the Antarctic. But George Ludwig was at the conference
and the party, representing the Iowe group end presenting thelr papers
at the meetinge. He expressed his feelings about the Fussiens being
able to put several hundred pounds inmto orbit while the U.5. was still
unable to echieve & twenty-pound satellite.

Then on December & the first Venguerd attempt to 1ift all three
stages, an event preceded by considerable anticipation and ballyhoo,
resulted in & blow-up on the launching ped. The explosion further
upget the Americans who were chegrined over Bussia's first entries
into space. The combination of Sputnik successes and Vanguard
feilures effected public attitudes on the effectivensss of seientific
and technological educetlon in the United States.
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On November 8 a new Secretary of Defense, Neil MzElroy,
instructed the Army to go shesd with its own satellite lsunchings. The
directive bhad been anticipated at the Redstone Arsenal at limtnviHE,
Alebams, &t the Jet Propulsion Laboratory in Pasadena, Calif., and at
the University of Iowa. Stages of the Juplter-C rocket system and the
ingtrumental payload for the satellite were sll in the processes of
being made ready for flight. As early as October 9, Maj. Gen. John
Medaris, Commander of the Army Ballistic Missile Agency, had ordered
Wernher von Braun to teke s Jupiter-C rocket off the shelf and get it
ready to go to Cape Cansveral.

On Hovember 1 Ludwlg toock the prototype of the U of Iowa cosmic
ray experiment to the Jet Propulsion Laboratory (JFL) in order to
adapt the equipment to fit into the fourth stage of the Army's satellite
gyetam.

In the words of ILudwlg in the introduction to his 1959 master's
degree thesls on the instrumentation for the first Explorera:

Following the succeseful orbiting of the firat
USSR gatelllite in October 1957, the U.S8. Army was given
permission end support by the Netionel Academy of Sciences
to place & serles of setellites in orbit wilth 1ts tested
aend proven Juplter C rocket configuretion. At this tima,
the Iowe program was &t 8 logleel breaking point, with
deslgn of the apparatus completed and with fabrication of
flight payloads ready to begin. Because this program
could be completed to fit the Jupiter C rocket configura-
tion with a minimum of modification and delay, it was
transferred from project L'l.ngm.rd to the U.B. Army
gatellite project by HAS on & November 1957. Since the
University of Iowa lasboratories lscked the feeilities
necessary to fabricate and tegt the instromentetion in
ag short a time as was desirable, this work was delegated
to the Jet Propulgiocn laboretory, Pesadens, California.

With the national leadership in the space program pushing for e
Jaruery 1958 launch of the Jupiter & system, there was 1little more than
two months for the changeover from the Vanguard system. The additional
weight of the tape recorder would have meant too mich extra work for
the limited time on the spin stabilization of the propulsion system,

50 the on-boerd dete storage device was postponed for a later flight.
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Ludwlg was the lone Towan in the conversion and adaptaticn
procedures at the Jet Propulsion Laboratory, and he was working with
genior sclentists end engineers of that large and prestigious organi-
zation. Despite his experience and competence he was bound to be
viewed as & young man of junior status, a graduate student from a
relatively small and rustic laboratory. He was in Pasadena with the
cosmic ray experiment from Iowe becesuse it was the most feagible
apparatus to convert from one system to another. The JFL people took
over the leadership and publicized their role, virtuslly excluding the
Iowva contribution to the effort in the nationel prese releases.

Late in the evening of January 31, 1958 Explorer 1 lifted off
smoothly into itz esrth orbit. Two bours leter an anxious snd socon &8
Jubilant mation lesrned that "Goldstone has the bird,"” meening thet the
satellite was successfully completing its firet orbit and its telemetry
had been picked up by the digh antenna in gouthern Celifornia. In
Waghington, D.C. & picture was taken and widely printed of Wernher
Von Braun, James Van Allen, and William Pickering, Director of JPL; in
& Jjoyous posture. The three men were heolding & model of the satellite
high above their heads.

In early Pebruery megnetic tapes from receiving stations around
the world begen asrriving et JPL; where thay were transcribed and then
gent on to Iowa City. The charged particle counts in the orbits over
the United Btates tended to match expectations, but something
mysterious geemed to be bappening in the higher reacheg of the gatel-
lite over South America. (Explorer 1 ranged from 224 miles in ite
first perigee to 1,584 miles in its first apogee.) From the data
coming from Quito, Lima, and Antofapasta the counts were going up
rapidly around 500 miles up; then they dropped to zero.

Puzzled by the gaps and lapeses in the incoming informaticn, the
Iowae group wondered if there might be some strenge functioning in their
apparatus, some disorderly conduct between detector mnd transmitter.
They also considered the effectiveness of the receiving equipment in
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the ground stations. They looked forward to the flight of the next
Explorer, which would carry the tape recorder and would release whole
orbits of dats on command. With Explorer 1 the receiving stations
were able to pick up only about ten percent of the spacecraft's
telemetry. Over much of the cceans and over much of the land ereas no
stetion was pear enough or sufficiently prepared to recelve the deta.

On March 5 a malfunction in the ignition and separeticn of the
fourth-gtege rocket plopped the Explorer 2 satellite into the Atlantic
Ocean, and with it the first tape recorder to be launched. A backup
system was soon brought to readiness. On March 26 the crowds at Cape
Canaveral saw Explorer 3 lift off towerd whet proved to be a productive
eeries of orbits.

The magnetic tepe in the deta storsge device collected full
orbits of informmtion. Then its return spring released 116 minutes
and 30,000 miles of travelog in a reporting span of six seconds.
Girdling the earth like nothing before it, the tape recorder unburdened
itgelf & dogen times & day to a "picket line" of receiving stations
from Bloggom Foint in Maryland to Santiago in Chile.

Although it wes degigned for mexies] durebility and performence,
the tape recorder weighed only eight ounces and messured just 2} inches
in diameter. Under Iudwig's direction; EBdmund Freund, a department
ipgtrument maker, fabricated and jodined the parts of four of these
devices during 1955 and 1957. He sveraged about 500 men-hours of work
on each tape recorder.

As Explorer 3's voluminous supply of deta confirmed the charged
particle counts of Explorer 1l's much lesser emounts of information,
excitement mounted among the dats analysts in the Physics Bullding.
They knew they were cloging in on something big in the environmental
phencmene of their planet. They might very well have achieved the
finding of experimental evidence in situ for the speculations of such
theorists as Carl Stormer and Jules Poinceré some fifty years
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previcusly, and of Sydney Chapman and Hannes Alfven in the 1940's. In
esgence the work of these astrophyslielsts had polnted toward the trap-
ping of charged particles in zones of the earth's magnetic field.

Within the firgt few days of April the Iowa group decided thet
they had encugh evidence to make a credible first report. If they were
to delay the announcement of the experience of their instruments, others
might beat them to the draw. Tt was possible that cne of the Bputniks
might have gleaned something of the same phenomencn. The history of
golence containg a number of examples of delays in the reporting of
ploneering work, with the regult that discovery events have been
clouded and obscured.

Van Allen conferred with UB-IGY leaders, and it was decided that
he announce the gatellite findings in a Waghington, D.C. setting
appropriate for the occasicn. There he would present & research paper,
"Obgervation of High Intensity Radiaticn by Batellites 1958 Alpha and

Camma," the work of four U of I physiciste--Van Allen, G. H. Ludwig,
E. C. Ray, and C. E. McIlwain.

In Tows City, under the guidance of Ernest Fay, the University
Information Service prepared a news release to be available for
distribution in Washington in conjunction with Van Allen's presentation
of the paper:

WASHINGTON, D.C., May 1 == Unidentified radistion so
intense as to overwhelm cosmic ray counters aboard Explorers
I and ITT was revealed today at & special Joint meeting of
the Haticnal Acedemy of Bclences and the American Physical

Soclety.

In the satellites' reports from the far reaches of
their orbits-~beyond 1,000 miles out--counts of particle
pulses per second socared to rates hundreds of times
greaster than hed been expected; Iowe physicist James A.
Van Allen reported.

While Explorer I's cosmic ray countes ran about 30
to L0 per second some 200 to 300 miles mbove southern
Callfornis observing stations, the counts climbed to more
than 35,000 per gecond at the highest altitudes of both
gatellites when these were above South Americe and adjoin-
ing waters.
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In fact, the radistion became so intense that
it jammed the geiger tube so thet 1t 4id not put out
any counts, and "1t took some detective work to find ocut

what was going on," he said.

To check the high counting rates 1n space, the

four physicists used a "spare" of Explorer I which

Ludwig recently brought to the Iowa campus from the Jet

Propulsion Laboratory in Pagadena, Calif., where the

finel steges were prepared for the Mupiter-C launchings

of Jan. 31 and Mar. 26. The apparatus in the "gpare" was

irradisted by an X-ray machine in the Iowa physgics

laboratory to test responses to such highly intense
radiation.

Van Allen's report excited considerable interest around the
world. Newspapers acrogs the nation, and in many foreign countries
bannered guch hesdlines ag FIND KEW FERIL IN EPACE and DANGEROUS HELT
OF RAYS BURROUNDS EARTH on thelr front pages. GQuestions sbout the
welfare of epace trevelers were relsed in such accounts in the mass
media. There was considerable bolstering of netionel pride. The
report from Iowa had moved the United States s long step forward in
the internationel spece race, in the ares of sclentifiec discovery at

legst.

It could be edvanced thet no dey in all of Jowa's history
brought more recognition than May 1, 1958 to both the state and ita
university. In contrast with socme other parts of the United Btates,
international headlines rarely emerged from the state of Iowa, whether
in the bannering of accounts of discovery, imnovaticn, cetastrophe, or
geénsational crime. Historical happeninge of interest within the stete
geldom radisted beyond the boundaries and into other states. Even in
the chronicles of westward expanslcon, the more femous explorers--
Joliet and Marquette, LaSslle, and Lewis and Clark--seem to have
circumvented the Iowe land. BHilitary conflicts bad their memcrable
battle pites elsewhere.

In the months to follow, the crowded basement of the Iowa Fhysics
Building came to be viewed ag cne of the mogt famcus lsboretories in
the world. HNewsmen and other writers; serospece offiecials, politiclens,
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and sclentists flew to Iowa City to talk to Professor James Van Allen
and his young associates. Visitors included s televislon crew with
Walter Cronkite from the Columbia Broadeasting System and s delegation
of Fussien space scientiets led by Leonid Sedov and Anatoli
Blagonravov, both men in the forefront of the Soviet space program and
each & veteran leader of his country's representatives at international

conferences.

Such vigitors to the lovm mecca of space science were often non-
plused to find the laboratory ares so small;, crowded and unpreposses-
sing, so lacking in modern furnishings and accessories. Publicized
degeriptions of the inadeguate guarters for achievements of global
influence helped to prepare the way for a new building for the depart-
ment a few years later. It was pointed ocut that Van Allen's people
were forced to do thelr work in e cluttered besement hallway.

The building which George Stewsrt had prophesied would serve
the asclence of physice for at least & hundred years had turned ocut to
be inedequate within less than fifty years. But in 1910 Stewart could
not have foreseen the great increases in student enrollments, the rise
of the Nuclear Age in the 19%50's and 1940's and the Age of Space in the
1950' g.

The mich-publicized basement hallway ran the full length of the
building's lowest level--a distance of 220 feet. The establishment of
small offices at each end cut the length to 190 feet. With the north
and central parts of the besement housing s variety of activities,
including nuclear end solid state office-laboratories, the cosmic ray
group wes largely confined to the south end. The senior researchers
with balloon-borne equipment, Frank MoDonald and Kinsey Anderson, and
their student assistants were established in the southwestern corner,
and the "rockeon" program preempted the southeastern corner.

S0 1t happened thet the satellite instrument program was largely
restricted to the office-lab of Ludwig, Cahill, and McIlwain (B6--
300 ££¥) and the activity there spilled out into an enclosed 35-foot
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long section of hellwsy. Fortunately, the building had been designed
with corridors of eleven-foot widths; and this basement section could
be lined with workbench surfaces on both sides. '

During the summer snd fall of 1958 the work ares of space
physice expanded into and through the north end of the basement. The
additional spece was needed primerlily for deta reduction, with its
growing mimbers of tape recordings; reading and transcribing units
manned and augmented by an incressing crew of data analysts, mostly
student research aldes.

Explorer 4, almost wholly a U of I production, was launched on
July 26. It carried a guartet of detectors--two geiger tubes and two
peintilliation counters=-asg compared with the single geiger counters of
both Explorer 1 and 3. The instrumental payload of this summer
gatallite had been engineered end essembled priesrily by Mellwein and
Ludwig through long deys and often nights of intense sctivity in the
gouth end of the basement. Explorer I and its backup Explorer 5 (which
falled to go into orbit in Auguet) were largely supported by funds from

the Department of Defense.

The craft had a dual role: extending kmowledge of the neturally
trapped radiation discovered by the earlier Explorers and monitoring
artificial spreads of particles following U.5. explosions of hydrogen
bombs cver the south Atlantic. The incoming data on the petursl and on
the artificis]l phenomena hed to be separated. The information from the
bomb blests of Project Argus was for many months kept secret under
military eclassification procedures.

Around two months of date from Explorer LU represented some 3,600
passes of geveral mimites each from the satellite as these were
recorded on megnetlc tapes In 25 ground stations around the earth. The
masg of transcribed tapes enabled the Iowa physicists to plot the
intensity of the radiation et various latitudes and longitudes for
altitudes up to 1,300 miles.l®
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Having scouted this far up into the radiation population, space
rhysicigts were eager to extend their reach. Van Allen succeeded in
placing U of I detectors aboard the moon-directed spacecraft planned
for the fall and winter of 1958-1959. Launched Oct. 11, 1958, the
flrst lunsr probe, Floneer 1, climbed to nearly 70,000 miles cut and
revealed s little information, enough to give some confirmation to the
speculation thet the redietion continued ocut meny thousands of miles.
During the next month the Plopeer 2 lsunch was & vietim of malfunction-
ing. But on its flight beginning Dec. & Pioneer 3, although felling
far short of its intended goals, had a very successful trip out and
back. Its data showed that there were at least two radiaticn belts
ground the sarth.

Van Allen revealed the findinges from the Fioneer 3 probe on
December 27, 1958 at the annual meeting of the American Astroneautical
Society in Washington, D.C. He said that the instruments provided
continuous data all the way through two distinct zones, with the first
one peaking in particle intensity about 2,000 miles out and the second
one strongest arocund 10,000 miles out.

Hizs report on that occasion was "Survey of Radiation Around the
Earth to a Radial Digtance of 107,400 Kilometers." Lipgted as the
report's co-author was Louls Frank, then a junior clsss undergraduste
who had asgisted in reducing and interpreting the data.

In another account of the productivity of the Ploneer 3 flight
Van Allen wrote the following in an article entitled, "Rediation Belts
Around the Earth," which appeared in the Scientific American issue of
March, 1950:

Although this rocket was intended to reach the
vicinity of the moon, we were a&lmost as pleassed when it
feiled to do so, for it gave us excellent data on both
the upwerd and downward legs of its flight, cutting
through the radiation region for 65,000 miles in two
places.
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After the sensational break-throughs of 1958, Iowa instruments
rode farther and ferther into Earth's outer environment. In March of
1959 Pioneer 4, agaln with Iowe detector apparatus on board, passed the
mocn at a distance of 37,000 miles and then went into a perpetual
orbit of the sun. The firet Americen spacecraft to escape Earth's
gravity, its sclar orbit would take it to space locations more than
100 million miles from the sun and at times even farther from the

planet of its origin.

In such deep space probing, the Bussians, however, had again
come in first. Two months earlier, during the first week of January,
15549, the USSR probe Luna 1 photogrephed the back side of the moon from
& distance as close 85 3,728 miles before lapsing into its solar orbit.
Farthermore, the Fussisn spececreft weighed 800 pounds, =5 compered to
the 15 pounds of Fioneer L.

In 1951 and 1962 the reach of Iowa instruments within Earth's
magnetic field grew with satellite mpogees of LB and 61 thousend miles
on the flights of the Explorers numbered 12 and 14, The redistion
belts were revesled s parts of an encompassing megnetosphere extending
outwvard to around ten Earth radii (about LO,000 miles). Instruments of
other regearch agencies on other spacecraft filled more details into
the blank areas of the developing spatisl charts. Thege gensors
expanded, corroborated, and revised the geophysicel plctures pioneered
by the parilisst appareatus on the first Explorer satellites and on tha
firset Pioneer probes.

While the cogmic ray group continued to edvance thelr instru-
ments and expanded into & growlng spece physlics organizetion; &n annusl
tredition in the Physics Bullding ceme to & close. The summer
Colloguium of College Physlclstes terminated after its June sessions in
1959, George Stewart; who nurtured the Colloquium as his major
emeritus activity, died in August 1956. Van Allen then mansged to keep
the annual event alive for three more years.
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During the years of the 1950's the most celebreted portion of
the Colloquia was the concurrent Assoclated June Lectures, in which a
widely known and eminent physicist each year delivered a series of four
lectures. These designated gpeakers were Edward Teller, 1950; Ceorge
Gamow, 1951; George Uhlenbeck, 1952; E. U. Condon, 1953; J. H. Van
Vlieck, 195%; Bruno Rossi, 1955; Norman F. Remsey, 1956; Richard P.
Feynman, 1957; Arthor C. Ruark, 1958; and Thomas Gold, 1959.

Then with a letter bound into a historical souvenir record for
the years 1556-195% and dated May 6, 15950 Van Allen informed the
Colloquium members of the discontinuence of the annual programs. In
&0 doing he noted; e.g.; the followlng resson for the declslion:

The welter of summer institutes and soclety meetings
which are engulfing our profession--when coupled with the

ease of modern travel--has cbliterated the relative

isolation which often characterized our situations ms

teachers of physics in the past. Hence, I feel that the

unique role of the Iowa Colloguium no longer exists.l®

Throughout the world of phyeics the broad-scope meetings for
physicists in general were giving way to more limited gatherings of
specialists exchanging the results of their work. At the Uof I in
the late 1950's, for instance, the theory group begen to emphasize the
regional conference as an interchange of their kind of research and as
an opportunity for recognition in their area of expertise. Jauch,
Coegter;, and Bochrlich hosted the Midwest Conference on Theoretical
Physics in March 1956 and again in March 1957.

At the spring meeting of 1956 conferees representing twelve
institutions from Nebraske to Ohioc heard & total of fourteen papers.
Coester presented "Rotational States of Spheroddal Nuclei." Kenneth
Watson, & 1948 Ph.D. at the U of I who had become & professor of
physics at the Unlversity of Wisconsin (Madison), offered "Many-
Particle Scattering in Quantum Mechanics,"

In the March of 1957 the meeting grew to include conferees from
22 institutions from Los Alamos, New Mexico to Columbie University in
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New York City.1" RFRohrlich's paper, "Universal Weaek Interaction”
represented the U of I among the offerings onm the program. The mogt
anticipated and heralded paper was that of C. N. Yang, the year's
Hobel Laureate from the Institute for Advanced Study, Princeton, N.J.
His presentaticn bore the title, "Violations of Conservatlon Laws in

Weak Intersctions.”

In some respects the years of the midwest conferences could be
viewed as the peak prosperity time of theoretical phyeics et the U of
I. The group wes becoming restless and loocking for greener pastures:
it wvas to digeolve and scatter within a few years time. Jauch,; who
had provided spirited leadership for the theorists since 19""’6’, regigned
during the summer of 1959 to assume & professorship at the University
of Geneva. BPBack in hig native country he would again be cloger to what
he deemed the centers of advancing thought in his field.'® Coester and
Rohrlich steyed onm until 1953, at which time Coester joined the
theoretical physics divisicn of Argenne Mationel Leborstory and
Bohrlich left for & post at Syracuse Uniwverslty.

In 1960 Max Dresden, then at Horthwestern University, was
persuaded to £ill the gap thaet Jeuch left by his departure to
Bwitzerland. A pative of Holland, with hip undergreduate work at
Amgterdam and st Leyden, Dresden had esrned his Ph.D. degree in 1946
at the Universlty of Michigan. He had then tesught st the Unlversity of
Kangas untll 1957 when he Jolned Nerthwestern as cheirmen of the
department of physics there. When at Eanges be had led in the begin-
ning of the Midwest Theory Conference in 1950. Owver the years he had
been an invited perticipant end lecturer st & pumber of internetionsl
conferences in the Unlted States and in Burcpe. He wes & visiting
lecturer for the American Institute of Physice in & program to bring
racent research to small colleages.

During some twanty years after World War II the Iowa physics
department was not given the kind of continuity and stability provided
by & Teoulty remaining for lengthy tenures. Scientists often viewed
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o gtay at one university as a preliminary phase in their careers. The
mishrooming expansion of challenging and profitable pogitions in
academia, in government, and in industry had created an imbalance of
demand well beyond the supply of gualified applicants. For instance,
of those physicists who joined the U of I faculty between 1545 and
1958, only three chose to remain until at least 1980--Edward Nelson
(1949--), James Van Allen (1951--), and Richard Carlson (1951l==-).

The theory group was to suffer the most disruption from staff
departures, with Josef Jauch on leave in 1958-1959 before finally
regigning. His successor, Max Dresden, remeined only four years (1960-
1664}, departing for the State University of New York at Btony Brock,
near Brookbaven National ILaboratory and verious Esstern centers of
theoretical physics. After the resignations of Rohrlieh and Coester
in 1963, Dresden had become the lone senior theorist at the U of I.

He was beset with the responsibilities of directing all the sdvanced
work, and mach else, in hig and related fields. At that time the
department could not attract another theorist of sufficient experience.!®

While not lacking in penior personnel and in & contimeing sopply
of able greduste students, the nuclear group experlenced trying and
frustreting times during the 199%0's. Muach of their productive resesrch
time was lost in the maintenance and in the delays for repairs of the
ouitmoded and deficient Van de Graaff speslerstor. In lgﬁﬂ- Jameg Jecobsg,
the group director, who had been on the steff since his doctorate at
the Uof I in 1941, left to assume the departmental chairmanship at
Virginie Polytechnle Institute. Richard Carlson succeeded Jaccbs in
the leadership role, and Edwln Norbeck came from the University of
Mimnescta to IFlll the vacancy in the faculty.

A pative of Beattle with his B.A. degree in chemlstry at Reed
College, Morbeck had earned his Fh.D. degree at the University of
Chicago in 1956. He served at Minnesota as & resesrch associate in
physics from 15957 until 1960. During 1957 he had been published twice
in the Physical Review, both times on the subject of nuclear reactions
induced by lithium ions.
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Degpite the continucusly heavy outlesys for accelerator rebuild-
ing, the combination of state and federal funding enabled the nuclear
group to enligt the services annually of postdoctoral steff members.
One of these research associates, Stanley Bashkin, appointed in 1953,
gtayed on to rise in the ranks to sssistant professor and then to
associste professor. A netive of Brooklyn, N.Y., he had earned his
Fh.D. at the University of Wisconsin in 1950 and hed then served for
three years on the faculty of Louigisna State University.

Baghkin'g actiwve role in the reporting of research experiments
subgtantially increaged his group's contributions to the Physical
Review. In 195L, for instance, he publighed "Li” (d,p)} 1i® Yield
Curve."” In 1955 he supplied, with R. R. Carlson and E. B. Nelson as
eo-suthors, the paper "Radiative Capture of Protone by W*"; in 1957,
with Carlscn as co-suthor, "Gamme Reys from the Proton Bombardment of
ﬂ'll-lll

Baghkin worked at the U of I until 1962 when he resigned to
accept a profegsorship et the University of Arlzeona. The vacancy in
nuclear physics wes then filled by Raymen T. Carpenter; & greduste of
the Universlty of Kensas with his Ph.D. degree from Northwestern
University in 1962.

Two words "and Astronomy” were added to the title of the
Department of Physics in the fall of 1959. The practitioners of space
phyeice, it was generally considered, had come to have more kinship
with the searchers of the heavens than did the mathematicians, whose
curriculs had contained seme astronomy at the U of I for more than &
century. During the winter of 1857-1858 Frederick Humphrey, professor
of mathematice, first directed gome of his more edvanced students in
the use of Bowditch's Navigator and Peirce's Spherical Astronomy, es
detailed in this history's Chapter One.

The university built its first cbserwatory in 1874 %o house its
new 5" refractor telescope, and astronomy became & topie of consider-
able interest on the campus during the late 1870's under the direction
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of KHathan Leonard. B8ite of that first cbsermtory was on the location
of the modern University administration building, Jessup Hall.

After the disruptive educaticnal and political guarrels of the
1880'g, during which time Hinrichs was dismissed in 1885 and Leonard
in 1887, the teaching of astronomy revived during the 1890's under the
leadership of Laenas Weld, the head of the department of mathematics
and astronomy. After Weld became Dean of the Graduste College in 1500,
agtronomy continued with an on-again, off-apain status, precariously
low cn the totem pole of its department's offerings. Over s guarter
of a century various astroncmers arrived for a brief stay, then left
for more promiging professional opportunitles, for observatorles with
mere equipment end status. Scme yeers between 1900 end 1925 the
University hed an estropomer; some years it didn't.

Then for twenty-nine years the U of I hed & continuing and
durable astronomer. Charles C. Wylie, & netive of Hansag with his
Fh.D. degree et the Unlversity of Illinois in 1922, became widely
known for his studies of meteors and his gearches for metecrites. He
published a book for children, Cur Btarlend, in 1958 and another book

in 1942, Astropnomy, Maps, and Westher, designed for pre-flight training
in the Army Alr Corps; for which Wylie was o war-time consultant.

When Wylie retired in 195k at age 68, his replacement wes Hugh
M. Johnson, & netive of Des Moines. He had received his A.B. degree
in 1948 and his doctorate in 1955, both at the University of Chicago.
Johnson broadened and deepened the astronomy program with an inereased
emphasis upen distant stars, the other galaxies, end the developing
sclence of radio astronomy. About fifteen mlles west of the campus he
set up & dome with & 12" reflector telescope for obeervations unimpeded

by city lighte.

0n leave of absence during 1958-1959 at Mount Stromlo in
fustralia, Johnson was expected to return to Iowe to become the Tirst
astronomer of the Department of Fhysies and Astronemy, but he chose
ingtead to sccept an opportunity et the University of Arizona,
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With no professional astrcnomer on hand for 1955-1960, theorist
Fritz Hohrlich volunteered to teach the elementary course. FPamels
Rothwell, who had come from the University of London in 1958 to work
with Carl Mcllwain on the interpretation of data from Explorer IV,
instructed & course in radioc astronomy. Then in Februsry 1950 Setoshi
Matsushime (M.S. Kyoto, 1946; Ph.D. Utah, 195i) came up from Floride
Etate University to present & research paper at & Collogquium. Next
fell he became the first astroncmer of the expanding department.

During the years when the Russians followed the U.85. lead by
feshioning thelr own hosts of puclear weapons, many Americans grew
increasingly apprehensive about their futures under political-military
leadership. Among the most grevely concerned were those who were
ralatively knowledgeable about the consequences of & profusion of
spreading radicactivity. These included the physicists of The
University of Towa, from whom emerged cne of the most widely considered
proteats againgt a contemplated civil defense program. Starting with
their luncheon copversetlocns in an Iowa Clty hotel, thelr disgsenmt took
form in & letier to the editor of e locel newspaper.

To prepare the American public to face & threatening confronta-
tion with the USSR, the sdministretion of President Kennedy tried to
begin some program for survivel from a possible muclear attack. The
planning of gigantic public sheltere or of mass evecuations from
populous areas appearsd to be highly impractical, doomed to fell
because of the tremendous costs, the leck of time, end the chactlc
panics. Conseguently, the adminizstration began to promote what seemsd
to be the easiest and most popular program: the family fall-out
ghelter in basements and backyards. In this campaign B series of
articles under the general title of "You Can Survive Atomie Attack"
appeared in hundreds of newspapers scross the country. The erticles
carried the name of Willard Libby, s Hobel Laureate in chemigtry and &
leader of the Atomic Energy Commission, as the author.



Fifteen of the Libby artieles were publisghed in the Towa City
Press-Citizen between Nov. & and Nov. 24, 1561, The first of these
began with the words:

For $50. I built & fell-out shelter in my backyard.

It gives my famlly 100 times more chence of surviving

nuclepr fall-out then 1f I hed done nothing.

Buch & gimpligtic presentation disturbed Max Dresden; Fritz
Rohrlich,end other members of the U of I physics faculty. To them the
Iibby neme and reputation gave the articles the appearance of scien-
tific authority for & dubdous diversion from the real consideration:
the prevention of nuclear warfare.

After sounding cut his collesgues for their views and contribu-
ticne; Dresden drafted a letter;, which was then signed by eight members
cf the faculty, in elphsbeticel order from Stanley Bashkln through
James Van Allen.

A key sentence in the summatlon paregraph of the letter declared:

It iz extremely dangercus to glve the impression
to the public that the bullding of fall-ocwt shelters will
enable the average citizen to survive a nuclear war.2?

The Presg-Citizen used the letter Hov. 20 on the top of its
front page under the headline: B SUT FHYSICISTS DIFFER WITH LIBEY ON
NUCLEAR PERTL. On Nov. 22 the Des Moines Register front-paged the
letter under the top head of 8 SUI SCIENTISTS RIF LIEBY and the next
day followed with FALL-OUT SHELTERS as the lead editorial, which began:

The elght University of Iowa physicists who have
spoken out in rebuttel of Willerd F. Iibby's statements
sbout survivel from nuclear attack deserve applause.

Dr. Libby is & renowned physiclst who received a
Hobel prize and gserved on the Atomic Energy Commission.
Hig rather gbhsurd observetions sebout fell-cut shelters
carry great weight with the ordinary citizen. It is &
valuable public service for & group of dissenting
physiciste including another "big name"--that of James
A Van Allen; Iocwa's famous spece sclientist--to take Libby

apart.
They did so in decigive faghiocn.
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On the following Sunday, Nov. 26, the Register's front page led
with CALL FALLOUT BHELTER PLAN A "DECEPTION." Under this the paper
printed an open letter signed by 194 feculty members of eastern Iowa
colleges, ineluding 140 members of the U of I faeulty outside the

phyeics department.

Medie gervices fearmed the Towa physics letter aecross the natlon.
Many of the papers which hed been rumning the Libby series printed the
protest against the fall-out shelter becoming accepted as significantly
helpful in & nuclear holocaust. BEven Libby's hometown peper, the
Pasadena Etar-Hews, used the Icwa letter.

¥While editors emphasized the well-known name of Van Allen as
Libby's principal cpponent in the controversy, his role in the matter
wes relstively pessgsive s compared to that of Max Dresden, who wes
also talking on the subject st mestings of warious orgenizetions in
the Iowa City area.

Among the agsertions which Dresden questioned was Libby's pre-
diction that 90 to 95 percent of the U.8. population could survive
with the widegpread uge of femily ghelters. Department of Defense end
Rand Corporation estimates for nuclear-attack survivel, the FPress-
Citizen letter pointed out, were sround 60 percent:

Obvlously, not even the best-informed person cen
meaningfully predict such a figure. It depends on the

length of 8 future war, the number, size; and distribu-

tion of bombs sctually dropped and meny unforeseeable

clrcumstance,

Begides objecting to the unverifiable assertions of the Libby
ertlcles, the letter scorned the advertising and public relations styles
of persuasion. For sxample:

To represent the gruesome, frightening, primitive
1ife in & fall-cut shelter (even Professor Libby suggects

thet one take sleeping pllls) ms & two-week vacation in
g model home 1s irrespensible in the extreme.



The letter closed with such affirmations as "ways and means
exist to resolve the clash between Cosmmunism and freedom” and "these
means do not involve the destruction of our civilization."

The Iowan dissent wes by no means the first publicized expression
of concern to be disseminated about the role of fall-out shelters.
Soma 200 college faculty members of the Boston area prepared "An Open
Letter to President Kennedy," which appesred in advertisement space
on page 25 of the New York Times of Nov. 10, 1961. Several faculty
groups in variocus parts of the country had the Times letter reprinted
in their local papers.

But the Iowe response to the shelter campaign attracted more
ettention across the nation. It sisply mashroomed from the talk of &
few men with the help of a emell newspaper and the adversary positions
attributed to Libby and Van Allen. It stirred receptive publics
unreached by such dissenting groups ag thoge around Boston, New York
City, and Chieago.

In its January, 1962 issue the Bulletin of Atomie Scientigts
reviewed recent developments in eivil defense activities. The journal

noted a shift in government policy from an emphasis on the bullding of
private ghelters toward the favoring of community shelters using aress
of public and other large structures.

Under its sub-topic, Civil Defense Protests, the Bulletin gave
the most play in ite mccount, a full column, to & summary of the U of
I phyeiciste' letter to the Iowa City Fress-Citizen.

loteg and Sources

This chapter relates largely the rise and influence of the
cosmic ray group. Bketching and summarizing events that call for
volumincus treatment, these few pages may gerve to angwer some gues-
tions until there is a full account of the work of James Van Allen and
hie colleagues, both in Towa City and in the meinstream areas of



203

scientific-political activity. Here perhaps 1s the largest questlon:
How did & smell group in Midwestern hinterlands come so much to the
Tore in America's earliest exploreticns of space?

Vhile the heeding and content of this chapter deal mainly with
che group, the 1950's were alsc years of growth and inereased activity
for other research groups of the department. Theory and nuclear areag
algo edded to thelr personnel so that the faculty grew from eight in
1949 to eleven in 1955. But the building populetion increased most
parkedly in the growlng perscnnel 1n support of the Age of Space:
engineers, technicians, dreftsmen; data workers, and extra clerical
essistants.

The publicized "rockoon" expeditions and the pgatellite instru-
ment pioneering resulted in newspaper and magazine files becoming major
gsources of information for muich of the material in this chapter. As
before in these annals, the University Archives and the Fhysice Library
have bean valuable retrieval aresg. The Archives preserve the corre-
epondence from the offices of the University Fresldentz and of the
College of Liberal Arts. The Library contains the bound volumes of
the professional journals, most notably for this suthor's purposes,
the Fhysical Review. There is also a plethora of books on the entry
of the United S8tates into the exploration of space, on the development
and activities of the International Geophysical Year, and on the
rrograme end egencies of the Fatiopal Aercnautics and Space Administra-
tion,

Darrow's remarks, without providing the time and place, ere

quoted by Brunoc Rossi on & prefece page of his book Cosmic g, 4
MeGrew=Hill book, 1964,

“Physics and Medicine of the Upper Atmosphere, p. 23G:

For this volume of the proceedinge of the symposium
in Ban Antonio, publisghed by the Univergity of New Mexico
Pregs in 1952, Van Allen ales provided "The Anguler Moticn
of High Altitude Rockets," p. L12.

2Thid., p. 252.
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*American Associsticn of Physics Teachers and Colloguium of
College Physicists, meetings at The University of Iowa; June L‘L-lﬂ,

1352,

& penver meeting of the American Physical Society as logged in
the Fhysicael Review, 1952.

81etter from Josef Jauch to Dean Dewey B. Stuit in the files of
the College of Liberal Arts, University Archives.

" Ihid.

Bgtory on MURA location proposal in University News and
Information Releaze dated April 9, 1956.

The SUI proposel was & 640 mcre site just west of the
University Golf Course.

miversity News HRelease, Jan. 15, 1955.

1%compiled by author from account figures in the University
Business Office.

“Amnng the many accounts of the origins of the IGY, one of the
clearest and most readily available is that in Vanguard: A History,
by Constance Green and Milton Lomask, Smithsonian Press, 1971.

12 Thid., pp. 113-115, Iowa's first proposal substantiated.
13Thid., pp. 117-122.
lithid., p- 126.

16Tn an efter-dinner address April 19, 1959, Van Allen remarked
{and the Dai}; Iowan reported) that the basement of the Fhysies
building was "stacked with enough Explorer IV tape read-outs to stretch
from hers to Tiffin" (eight miles west of Towa City). In this talk to
a district convention of Rotarians, he compared the dogged movement of
the students counting the jagged lines on the read-outs with "inching
a peanut with one's pnogse all the way to Tiffin."

18"Ccolloquium of College Phyeiclsts,” souvenir-record pamphlet
in Fhoysies flle of the University Archives, p. 1.

In the enclosed letter to the Collogquium's participants
Van Allen pointed cut that no faculty member was willing to
reaggume George Stewart's dedicated leadersghip of the snnmusl
evant.

17From Proceedings of the Midwest Conference of Theoretical

Fhysicists, March 1957, prepared and edited by E. C. Ray, in mamuseript
collection of the Physica and Astropomy Library.

18 Jauch explained why he was leaving Iowa in a letter of resig-
nation, now in the Paculty files of the departmental office.

1%Dresden cited some of the problems of the theoretical physics
group in bis letter of reslgnation, now 1n the flles of the depart-
mental office.
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20The letter in the Iowa City Press-Citizep of Nov. 20, 1561 had
enough impect to justify giving the full text:

Letter to the Editor:

During the last two weeks the Iowa City Press Citizen
has run a series of articles which give us cause for concern.
The articles bear the title "You Can Survive Atomic Atteck" and
are gigned by Prof. Willard Libby. As physiciste we have high
regard for Professor Libby's scientific work and competence.

We are consequently the more surprised at certain
gtatements end sggertions mede by him in thege articles; these
gtatements are nelither scientific fact nor are they based on
more than mere personsl opinion; and they should not be given
the appesrance of sclentifie suthority.

The basic idess underlying these articles were expressed
in the second inetallment of the series, subtitled "Fact vs.
Fallacy--95 Per Cent Could Survive.” We ghall, therefore, take
iggue espacislly with the views stated there. The following
five points are particulsrly important:

{1l) Dr. Libby states as & fact that 90 to 95 per cent
of us could survive with proper protection. This statement,
however, is not a selentific fact, buk is at best an estimate--
and an extremely optimistic one at that. Thue, it should be
contrasted with those mumbers given by the Rand Corp., whieh
doas & large gshare of the operational research of the armed
forces; thelir estimate iz 50 4o TS5 per cent. The armed foreces
currently give a figure of 60 per cent. Dr. Linus Peuling, also
& FNobel prize winner, recently gquoted 10 per cent. Obviously,
oot even the begt-informed pergon can meaningfully predict such
& figure. It depends on the length of & future war, the pumber,
glze, and distribution of bombs sctually dropped and many
unforsesable clrcumstances. However, even 95 per cent survivel *
would mean that nine milliom Americans would be killed. This
is to be compared with the U.5. armed forces casualties of all
previous wers combined {including the Civil War): 900,000 dead,
i.e.;, only one tenth of the most optimistic egtimate of & future
WEI',

(2) Professor Libby states, "Blast could bring down
buildings eight miles to ten miles away, in the case of & 10=-
megaton bomb." But he omits mentioning thet the seme size bomb
will get fires over an ares 50 miles wide. These fire storms
are not & pegsimisgt's nightmare, but have already occurred during
the last war, as the inhabltants of the Jerman city of Hamburg
well know. A basement fall-ocut shelter is poor protection when
the house is on fire, not to speak of suffocation resulting from
the lack of oxygen consumed by the fire. A 20-megaton explosion
over Cedar Rapids might cauge 100 per cent cesuslties in Jowe

City.
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{3) We read: "Great areas would not be touched...We
could rebuild..." But we all lmow that large cities have been
crippled by milk strikes, elewator strikes, end power fallures;
events which are completely insignificant when compared to the
aftermath of atomie attack. Following such an attack, it is
eminently ressonable to enticipete little or no transportation,
food, medicine, or fuel, not to spesk of contaminated weter
supplies. What life will those pecple lead who emerge from thedir
fallout shelters after successfully surviving those two weeks?

() Professor Libby asserts that people would not give
up and become animals. "They've usually helped one another and
shered burdens in neturel disssters; such as hurricanes and
earthquakes.” Tt should be noted, however, that one of the first
actions taken after any national digaster is to ecall cut the
Nationael Guard to prevent looting., This does not glve one con-
fidence that when individual survival is at stake, everyone will
behave with compassion. Communities around Los Angeles ere
already organizing armed groups to repel the anticipated hordes
of refugees from the city. This is hardly a sign of the co-op-
eration and help expected by Professor Libby.

{5) Finelly, we would like to take issue with the
illustration of a fallout shelter that accompanied the article.
To represent the gruesome, frightening, primitive life in &
fallout shelter (even Professor Libby suggests that one take
sleeping pills) as & two-week vacation in a model home is
irrespongible in the extreme.

These points 1llustrate the rather debatable position
held by Profesgor Libby. It is extremely dangerous to give the
impression to the publie that the building of fallout shelters
will enmble the average citizen to survive s nuelear war. This
gives e felse sense of of security. The percentagewlse small
margin of safety gained in no way detrects from the very real
pogslbility that an atomic war will meen the end of the civiliza-
ticn of beth cpponents. BSuch & war therefore defeats the wvery
purpose for which we are fighting: the preservation of freedom.

We are not prophete of doom and gloom. We do not believe
that our salternatives are "Red" or "dead." We do believe thet
weiys and means exist to resclve the clash between Communism and
freedom. And these means do not involwve the destruction of our
eivilization and with it of cur freedom. These means do not
involve atomic war.

BTANLEY BASHKIN
RICHARD CARLSON
MAX DRESDEN

8COTT E. FOFBUSH
CAFL MeILWATHN
EDWIN RORBECEK
FRITZ ROHELICH
JAMES A. VAN ALLEN



Chapter Ten
To Spacious New Quarters

With soccieties generally inclined to provide increasingly
larger and greener pastures for their sacred cows, the sclentists
and technologists of the mid-twentieth century were bound to receive
expanded and enriched lsboratories. The awepome feats of such pro-
grams as the Manhattan Project and the Explorer spacecraft stimu-
lated sequel undertakings end & profusion of scientific resl estate.
Whole professions profited from the prestigious work of their major
achievers.

Opportunely for the teachers and research leaders of physics,
a 1961 bock bore the title Modern Phyﬂic# Bulldinge: Design and
Function. OF lerge format and 324 pages, it wae the major opus of a
three-year project of the American Assoclietion of Physice Teachers
and the American Institute of Physics, with supporting funde from
the Ford Foundation. In the book's preface authors R. RE. Palmer and
W. M. Rice noted that a 1958 survey showed that "during the next few
years the chairmen of some 200 physics departments expected to be
invelved in the design or building of new physics buildings for
their institations."

Bo 1t was at the University of Iowa, where physicists and
their building neighbors in mathematlics were becceing increasingly
cramped for elbow room. In 1058 the need for expansion for the two
deépartments reached the polnt thet the Btete Board of Regents
requested $1,250,000 for & L4O,000 £ add-on between the Physics
Building and Schaeffer Hall. It turned out for the better that the
legislature did not fund the request. The suggested space was too
little apd the prospective silte too limited for expension in the
future. Besldes, a structure st that spot would mar the symmetrical
layout for the Pentacrest snd would block the view from the south of
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0ld Capitol, to many Iowans the most treasured historical building
of the state.

With the option of & more sultable site apd with expectaticons
for additional funding from federsl scurces; a state appropriation
did appear in the spring of 19%1. The 53th General Assembly funded
$1,410,000 for & Physics end Mathematics Building. Soon afterward
the state provided an additional $300,000 for a structure to house a
& MeV Van de Graaff accelerator, which had become available through
the aunspices of the Natlonal Sclence Foundaticn.

It was scon evident that Physics and Mathematics required
considerably more expansion space than those state funds could pro-
vide. Queries to the NHetlonal Aeroneutice end Space Administration
and to the Mational Science Foundation revealed & receptivenese to
help in the providing of research facilities for FPhyslice and
Astronomy. In a leas advantageous bargaining position and eager Tor
the btuilding program to start, the Department of Mathematics was
willing to accept the more than 18,000 net square feet which would
be released following the completicon of the building for the new
accelerator and the primcipal building to be known as the Fhysics
Research Center.

In March 1962 the University formally applied for federal
matehing funds, requesting $510,000 frem NASA and $750,000 from NSF.
These proposals were approved, and the next year the State of Iowa
followed with $385,000 more for moving, eguipping, and furnishing
coats.

The site chosen for the Physics Research and Accelerator com-
plex was an early Iowa City park arees which over the years had
become a University parking area. Its location wes four blocks
northeast of the existing Fhysica Building, which would continue to
be used for undergraduste instruction. The nature of the federal
support restricted the use of the new building to research and
research-oriented operations.
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During the planning yeers from the summer of 1961 through the
fall of 196% a esmall Fhysice administration office served as a cen-
ter for collecting and plotting the many and varicus recommenda-
tions:. University architects provided a series of preliminary
drawings, which suffered considerable sketching, erassing, and re-
sketching in the efforts to make desired allocations fit into
suitable spaces.

The dimensions of the site, coupled with the constroction
economies reguired for a maximum pumber of square feet ander the
1ikely funding, seemed at first to call for a long rectangular edi-
fice. During the summer of 1961 the physice depertment planners
worked with maximum flocr areas of 70 x 250 feet. While the layout
amateurs, EBtenley Bashkin and Jemes Welle; relished the creativeness
and responsibility of their tasks, they experienced considerable
frastration and dlsmay. Before the bullding's limitation to
resgearch ectivities; they were trying to fit a2ll the teaching,
research, and service needs of the depertment within a gross area of
less than 100,000 ft*. They could mot seem to get it all in there,
even by cramping the sizes of classrooms and storage areas. And the
architects were Baying that many square feet would cost en extre
million dollars.

Through the ensuing monthe of leyout sketehing, the floor
lengths shrenk and the building height grew with additional floors,
primerily to leave more gpece on the east end of the gite for an
apticipated teaching wing. The greater height helped to justify e
degired second elevator, but the stacking of extra floors reduced
the apount of assigneble space end increased the cireulation and
building service areas.

As stalf members aired thelr views, they stressed the attain- .
ment of areas and conveniences which the old building lacked. These
included a loading dock and receiving area, elevators, air condi-
tioning, isclated and insuleted guarters for high wvoltage and high
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radiation and for work accompanied by noise, dust, and odors. A
saveral-fold expansion of office space was strongly urged for the
graduate students, most of whom hed been limited to small desks in
erowded laboratories or in apparatus storage rooms.

Although the building was to be planned primarily for
research purposes, it also had to become the center for departmental
activities. The new structure would need to house the general,
business, and publications offices, the whole of the Fhysies and
Astroncmy Library, and the conference, seminar, and other meeting
rooms. Such services as drafting, imstrument machining, and equip-
ment meintenance and repair would also be moving to the new
building.

All of the faculty, including those who were primarily
engaged in teaching basic courses, chose to have their offices in
the new structure. They would travel to the old building for some
of the undergreduste clesses but would use the new facilitiez for
most of the advanced instructlon. For their officee most of the
faculty envisioned the second and third floors as most desirable
locatlions--above street floor treffic; low enough for less need of
elevators; and near the central offices; library, and meeting rooms.
Hot everyone, however, could be housed on Floors Two and Three, and
some preferred to have thelr offices near the laboratories of thelir
special interests.

Departmental tastes, encouraged and supported by the archi-
tects, pointed toward s simple functional structure, free of orne-
mental detalls snd strongly contrasting colors. The bullding was to
have & timeless gquality, avolding modes of fashion. It was not to
appear glosslily new when firet occupled nor entiguated too early in
the 2Zlst ceptury. BSomehow the outlipes end colors should become en
intermediate phase between the eclasglec limestone structures of the
centrel campus and the tan and red brick buildings on the east.
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By March 1962 the planning hed congealed enough for the sub-
mission of a 20-page bocklet, "Proposed Physice Research Bullding,"
to HASA and NSF for supporting funds to metch the stete sppropria-
tion. With an estimation of $2,720,000 as totel project coast,
including fixed equipment, the department proposed a structure of
T2 % 1592 feet in its external dimensions, with flve stories above &
full basement.

Amounting to some 83,200 £+ in gross floor and wall space,
the proposed area seemed more than epough for the near-future needs
in the research of the department. Yet prudence dicteted the pro-
viding for unpredictable expansions in such changing fields as the
sciences of physics and astronomy. The total area also seemed to be
as much 88 could be constructed and equipped under the probable
total of the fundipng. Members of the bulldipng committee chalred by
Richard Carlscn had analyzed the coats of other new University
buildings and of some contemporary physics bulldings on other
CEMDISEs .

While the physics committee members assumed from their
anelyses that their buillding could be constructed for less than $25
per sguare foot, the aniversity erchitects, George Horner and
Ficherd Jordison, presented more like £30 as & practical estimate.
The architects pointed out that so large a quantity of heavy equip-
ment required stouter foundations, more supporting piers, and other
reinforcements. They also said that a secientific research building
required additional utility services and that various change orders
end other currently unpredictable items would appear to substanti-
&lly increase the cost of the project before its completion.

As a part of the owverall project for new facllities for
physics and astronomy, tentative planning for an cut-of-town opticel
observatory for & 2-inch reflector telescope was submitted April 6,
1962 as an addendum to the Physics Research proposal of March 20.
This supplementary building proposal envisioned s domed one-floor



212

gtructure of 1,650 £ on an elevated site on the Lake Macbride
Field Campus of the University, located some twelve mliles to the
north of Towa City.

It was decided socon afterward to erect the cbservatory twelve
miles southwest of the central cempus. Astronomer Satoshi
Matsushima stressed the importance of a southern outlook for viewing
in the Korthern hemisphere. The lights of Iowa City and vicinity
would be too close to the south 1f telescopes were mounted near Lake
Machride. Conseguently Matspshima spent considerable time driving
around the ferm lends socuth and west of Iowa Clty. He loocked for s
relatively isclated piece of high ground thset the owner might be
willing to lease or sell to the Undversity.

After he found the kind of site he wanted and the portion of
funding set aside for the observatory seemed likely to be incressed,
he was encouraged to enlarge the size of the structure, with a
second floor and basement, to a gross area which became 3,800 £ by
the time of its completion in the summer of 1965.

During the summer of 1964 a second astronomer joined the
Ueof I staff; end Matsushime geined some assistance on the project.
John 5. Neff had esrned his Ph.D. degree at the University of
Wisconsin in 1961 and had then become something of a specialist in
the design of astronocmicel instruments during three years as a

regearch associate at Yerkes Cbservatory.

During the detailed design period (the summer of 1962 through
the summer of 196%) the length of the Physics Research building was
shortened to 73 x 163 feet and another floor was added. The
interior structures end room divisions develcped into relatively
simple and uniform module layouts for most of the floors. This
modular plan created units of approximately 270, 560, and 800 £tf
for most of the rooms, all located around rectangular hallways
enclosing the central utllity and service cores. One resalt of this
plan wes mach larger offices for faculty and other staff members.
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While the amount of assignable space was somewhat diminished by the
extre haellways, an incressed sense of roominess and privacy would
prevail through more of the building. '

The wniform simplicity of the intericr layouts for most of
the floors was but one of the developments which led to surprisingly
low bids by the construction esnd utility service contractors. The
architects had prepered specifications for relatively low cost mate-
rials, and they directed the supply of heavier electrical services
mainly to focal points in laboratory areas., Various voltages were
to be distributed later ss reguired and at additional costs. For
the moet part, the specifications seemed to call for minimal
provisions.

Ag the time for the opening of the bldds neared, the tenants-
to-be sensed theat the University Administration was belng overly
cautious and thrifty and might be trying to seve some of the appro-
priation for physics and mathematics to divert to cepltel improve-
ments elsewhere on the campus. This skepticism mounted to
indignation when the bide of contractors were opened October 8,
1965. The low bide on the prime contracts to construct and service
the Bj,EDG £ of the Physics Hesearch Center totaled only
$1,431,440. The bidding climate had turned out to be remarkably
good for the buyers, for the totals were some $500,000 below what
the bullding committee hed come to expect from the advice of the
architects.

A major development from reactions to the totals of the low
bids was the granting of an additional Tfloor. When the extra-floor
bids were opened on Nowvember 19, the totel prime contract costs
increased by another $220,000. The state later provided an sddi-
tional $3685,000 for furnishing and moving and for other costs that
came up before the building was completed.

Other redistributions of funds accrued after the cpenings of
the construction bids. On the construction which was underway on
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the housing for the new accelerator, an overrun of some FL120,000
beyond the state appropriation of an initial $300,000 was resclved
and absorbed. The sum of $50,000 which had been set aside from the
state appropriation for physics and mathematics to be used for the
building of an optical telescope observatory twelve miles southwest
of the campus, was raised to $75,000. (It turned out that the basic
construction costs would amount to $113,000; and the total outlay
for the observatory; irrespertlve of the telescope and associated
apparatus, would eventually run to well ower $130,000.)

On October 30, 1963 the Iowa City firm of Viggo-Jensen, which
had offered the lowest bid for the general construction contract,
started clearing the slite for the Physlcs Research Center. While
there were no earth-turning ceremonies, it wes a day of conslderable
relief for the planners of the btulilding. After two years of design-
ing, negotleting, and the other work of the preliminaries, the pro=-
Jject was about to take & wvisible form.

Within the next two years the new facilities for Physice and
Astronomy were to grow to a totel of some 113,000 £t° of gross ares.
Of this amount the Physics Research Center would comprise 99,800 £+°.
Its southwest wing, the housing for the muclear accelerator, would
add 9,600 £t more. The Hills Optical Cbservatory, twelve miles to
the southwest of the campus, would contribute another 3,800 £ to
the gross total.

hetually by 1965 the aggregate holdings of the department
would sdd up to some 1L0,000 £+° of gross bullding area. From 1965
until 1971 the physicists were s5till using nearly half of the old
bullding for undergraduate instruction. (This area smounted to
about 37,000 £ in gross calculations--around 20,000 £ in net
assignable space.)

The extent of the new construction was to put the University
of Iowa well into the top ranks nationally at the time in terms of
working epace for physics and astronomy. According to the floor
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leyouts in Modern Physics Buildings and in a supplement to the bock
in 1963, only & few American universities enjoyed larger gross areas
of modern construction: in order of size--Ohio State, Illincis,
Michigan, Maryland, and the Massechusetts Institute of Technology.

By 1971, with the Jowa department then using epproximately
three-fifths of the new 94,000 £+ teaching eddition on the east end
of the Physics Research Center, the U of I may have passed ell but
Ohio State epnd I1lincds in its modern totals for physics instruction
and research. But this sssumption showld be accepted with some
skepticism. Some undversities have portions of thelr physics
facllities housed in & weriety of other buildings shared by other
science end engineering departments. Some institutions possess
H.lld]f"ﬂ.r manege large resesrch installations at various distences from
their central campuses. The Yerkes Observatory in Wisconsin, for
instance, belonge to the University of Chicago. And in some state
and privete institutions scedemic staff members work in collebore-
tion with federsally employed research steffs. A noteble example is
the intertwined relationship in Pasadena of the Californis Institote
of Technology and HASA's Jet Propulsion Laboratory.

But the lE,lEEI'B did show the University of Iowa approaching in
ites expansion the holdings of more widely known and richer institu-
tions in terms of total facilities devoted to physics and astroncey.
In effect, departmental space more than tripled over one decade,
from some 31,000 £+, net aseignable, to more than 95,000 f£t#. The
néw total included the large porticon of the teachlng addition of
1970 and all of two out-of-town instellations, the Hills Opticsel
Observetory (1955) and the North Liberty Hedic Observatory (1967).

Staff and student anticipation of living in a commodious new
building was increasingly evident as the inhabitants of the lime-
stone structure on the Pentacrest watched their new home rising four
blocks away. Relatively little delay in the progress of the con-
struction cccurred because of adverse weather, labor negotiation
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difficulties, and time-consuming change orders. G5Some major problems
did arise with the electrical contractors and elevator suppliers
lagging some months behind the general contractors in their

commi tments.

&0 thet furniture deliveries could begin in July and August
of 1965, the principal purchase orders were issued in February and
March. Inopportunely the Steelcase office furniture began to arrive
in June, such too early for the moving and set-up crews. The load-
ing dock and the appropriate entrences were not yet ready for use,
end the elevators were oot operating. The Hallowell lehoratory and
ghop benches also came in mich earlier than anticipated: all 350 of
them.

On sometimes muddy ground and amid the peripheral debris of
copstruction work the loads of huge semi-transports were pulled onto
plank ways into side entrances and stairways. The second floor then
contained the only rooms that were near enough and sufficiently com-
pleted for the storage of the masses of new furniture, ineluding
Lo office desks, 70O tables, and 127 filing cabinets. The floor alsc
became & jungle of irregular lines of stacked chalrs and stocols.

The sight of & Steelease furniture van parked beslde the new con-
struction at T7:00 a.m. wae & sobering experience for the moving super=
visor. The day would be a strenuous one of much laborious 1ifting,
pushing, &nd hauling out of the van end into the bullding and up the
gtairs.

By late August, 1965, even though much of the building was as
yet unfinished, especially the basement and the first fleor, the
mASs crogs-campus moving was well under way. The department was
trylog to ready ltself for the beglnning of the school year in late
September at that time. Thus the central offices and the scademlc
areas on the seccnd apd third floors recelved the highest priorities
to become settled enough for work. The exodus of the physicists was
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spurred also by the mathematicians who were trying to expand in the
0ld building end get settled for the start of their fall classes.

The warious physics research groups and their engineering and
clerical supporters alec began to move in lete August and in Septem-
ber. Motley processions of conveyances crested traffic end parking
problems arcund the exdts from the old bullding and near the
entrances inte the new structure. In addition to the trucks carry-
ing the heavier and bulkier objects, numercous private cars joined in
the moving operations. Bewveral lopng certs for hospltel patients,
which the department had procured via the University Surplus Equip-
ment Pool, rolled back and forth innumersble times. The use of
theee "cadaver carts" wes particulerly velued for the transport of
delicate eguipment which was difficult to disseeemble end pack with-
out injury. Many small and fragile items were even hand-carried
acrosEs the campus. The some 15,000 volumes of the department's part
of the seperating Physlecs-Mathemetics Tdibrary moved over in & period
of four reiny deys; transported aboard an enclosed step van, &
vehicle similar to those used for the home deliveries of milk.

Moving processions into the new building also came from two
other directions, from the old Law building just north of the
Pentacrest and from & leased commercial structure in the east end of
Iowa Clty's downtown. For three years the physicists had ocoupied
six small offices, totaling 1,130 ft* of net assignable space and
housing up to fourteen research associates and graduate students in
theoretical physics. In 1962 Max Dresden had zealously campaigned
for working room for his overflow of people snd bad spcceeded in
persuading Ray Mossman, University business manager, to provide some
cffices.

Also in 1962 James Van Allen managed to acquire the upper
floor of the Miller Building at 330 East Weshington Street for the
department's satellite data reduction operstions. This 1,800 net
£t ares soon filled with heavy guantities of megnetic tapes and
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data books, sometimes to the anxious concern of the people below in
the American College Testing program, who were using the lower floor
at that time as their temporary headguarters.

The eastward surge of 1965 marked the fourth time in the
110 years of instruction at the U of I that physics had changed its
quarters. Except for the first move of a humble array of natural
philosophy apparatus from Mechanice Academy to the abandoned Capitol
in 1858, the other moves had been of less then 300 feet: 4o the new
chapel and laboratory building in 1868 and from there to the Physics
Building of 1912. In two of the earlier times the realization of a
new house of science had been occasions of spreading elation and
pride. Ceremonial publicity surrounded the prolonged openlngs of
Gustavus Hinrichs' new laboratories in 1868-1869 and of George
Stewart's new facilities in 1912-1913.

By the 1960's the attendant conditions and circumstances were
much different. The new center for Physles end Astronomy was only
one of several University bulldings in various steges of copstruc-
tion, and in the Hueclear-Bpace Age milieu many physicel scientiste
had come to consider large outlays for facilities and egquipment to
be their overdue rewards and privileges.

Comments of the new cccupants generally expressed lmpatience
and irritetion with unfinished end imperfect aspects of the bulld-
ing: the incomplete distributicn of electrical power, the unreli-
ability of the elevators, the leaking pipe joints and roofs. The
moving operations protracted sporadically over many months, partly
because of the massive amounts of equipment and supplies to be
handled and relocated, partly because some groups had to wait for
contractual work to be completed in their special areas.

Thus the cpening of the new premises brought no gala evepts
and scant attention from the public media. The pressures to move as
early as possible into an unfinished building, with minimal pauses
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and breaks in ongoing programs, tended to dispel the celebratory
ardors.

The ultimate constructicn report from the department to the
Hational Science Foundatlon and to the Hational Aeronsutics and
Space Administration bore the date 15 August 1956. The report
chronicled mich of the planning and fineancing and cited scme of the
conventional end salient features. It summarized the shape and
dimepsgions in the followling menner:

+ v+ the new Physics Resesrch Center, fully sir-
conditioned, comprises a full basement and seven floors
in rectangles of 163 x T3 feet, with two stairwell
extrusions 13 ¥ T feet on the north side of the build-
ing. The lighting of these stairwells adds consider-
ably to the night skyline of the University's east
campus. The building is surmounted by a roof house in
the shape of & block I, with a TS5 = 25 feet inside
rectangle and with 36 % 16 feet cooling tower enclo-
sures at esch end.

The ground floor is extended on the west by a
36 x 18 feet concrete and buff brick entrance canopy
area and on the southeast side by a 12 x 1 feet load-
ing dock and by a vestibule and tank storage area con-
necting the new bullding with the Accelerator Euilding
which was completed during the summer of 196Lk. The
bagement 18 extended on the south by an aresway for
bringing in heavy equipment and by an underground addl-
ticn to the trensformer room.

As dietinctive intericr fesatures of the new bullding the
report cited:

oo s modular rectangles arcund the central service
cores8, the impressive stairwells, and large focal areas
on Floors (me, Two, and Three for such essential research
services as the machine shops, the computer apd associ-
ated data snalysis area, and the research library.

The report also called atteation to a number of enlarged end
improved facilities:

(1) The librery of 3480 £ provided shelving for
20,000 volumes and display racks for 360 periocdicals.
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(2} The 1250 f+* Colloguium Room offered formice-
covered strip writing surfaces and walnut chairs. The
550 fY° Conference Room held a boat-shaped table of
16 1/2 foot length. The 800 £t Commons Room contained
comfortable upholstered seating and a round table of
sgven feet in diameter.

(3) The 120-foot-long Machine Shop could line ap
as many as forty power machines under movable cranes.
Three auxiliary shops for general use were located in
the basemant.

(4) Computer and data analysis metivity hed
3,300 £ in an L-shaped area on the second floor.

Drafting services and the preparation and handling of
publications and mail had some 1,800 £t at the other
end of the same floor.

{5) The west entrance lobby was flanked by ten
glass display cases for public information and for
eductlional exhiblits of the work of the department.

(6) Basement rooms for testing and calibrating

space probing instruments held an electronic shaker

drum, an X-ray transformer; an environmental chamber,

and a 2 Me¥V Van de Graaff linear accelerator.

A8 a consequence cof the relatively low totals of the con-
straction contractz and other developments, the department had
eround & helf-million dollars to work with in thelr moving, furnish-
ing, and eguipping operations of 1955 end 19656. Assured that =
sufficient quantity of new furniture could be purchased for less
than $200,000, the building committee proposed that some $250,000 be
used for basic research apparatus and technlcal service equipment.
The request from the department to the University Administration on

January 5, 1965, expleined, for example, that

A substantial amount of this budget iz for basie
regearch apparatus on the grounds that it will be neces-
sary for an increased personnel working in & much larger
erea and op & greater diversity of research projects.

The requested apparatus is of a pature unprocurable under
research contrects but i1s expected to be present as 'over-
head feellities' when contrects ere negotieted with this
department.
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The total cost of the new furnishings purchased in 1965
turned out to be around $165,000. Much of the furniture in the old
building was in good condition or recently renovated and was moved
over. Bids from the larger suppliers came in lower than antici-
pated. According to some of the manufacturers' representatives,
their furnishing of the new Fhysics Budlding could be & prestige
item to cite in their other sales campaigns.

Despite the quantities of older furniture, the department's
staff and students gained some 460 new benches, desks, and tables as
their work surfaces for the coming years. There were 350 new cheirs
and stools, and 650 new storage units (shelving, files, end other
cabinets) to insugurate life in the new building in the fall of

1965.

The extra funds geiped for eguipment other than furniture
ensbled variocus research groups and technical services to buy con-
glderable amounts of apparatus and machines. The nuclear experi-
mental group was the grestest beneficisry, to the extent of some
&7L,000 in purchases on budlding sccount Y434, The sclid state
group, which had had little to stert with in the nature of sppara-
tus, benefited to the extent of at lesst $70,000. The more gener-
ally prosperous end extensive space physics groups totaled arcund
$60,000 from the eguipping funds, with about half of the amount for
special flocring and air-conditioning for the data computer room.
The mechine shop was able to reguisition eguipment to the extent of
some $50,000. Other basic and special equipment beneficiaries were
research in astronomy (to the extent of around $30,000 in addition
to the new 24-inch telescope) and lesser amounts to the drafting,
business, and publications services of the department.

While the Physics Research Center was financed and planned in
large part for the expansion of space physiecs activities with much
better werking faclilitlies; also for the continuation of the on-going
nuclear apd thecretlcel research programs, it was the recently
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renewed s0lid state group which received the greatest percentage
boost in Tacility eres end in pew eguipment. Advanced and specisl
studies of the physical properties of metals, slloys and semi-
conductors haed suffered s lapse of several years pricr to the
arrival of Williem R. Savaege in 1963. During 1958-1959 the burgeon-
ing needs of space vhysice hed moved into the relatively inective
basement laboretories for metel crystel studies. At thet time

E- P. T. Tyndall was relinquishing his resesrch progrsms prior to
his retirement in 1960. He hed led the U of I studies of the physi-
cel constitution and properties of metals since 1924, besides teach-
ing & wide varlety of courses over his 30-year tenure. He also
served as acting head of the department on several occasions.

As B consequence of the several-year hietus in the program
and the spatlal limitatlons of the old Physics Puilding, Savage
found himself with only one small and meagerly equipped laboratory
Tor recommencing the department's work in the sclid state of matter.
By much borrowing and refashioning of apperatus from the equipment
of other groups, he sanaged to start scme investigations of alloy
structures and of some temperature resistivities of semiconductors.

With the completion of the new btuilding solid state received
some L,000 £t7 on the sixth floor for the group's instruction and
research. With its new two-ton magnet with twelve-inch pole faces
and a nearby cryostat apparatus, Hoom 608 became the center for
studies of magnetic susceptibility, specific heat and resistivity at
low temperatures. A smaller lsb was available for optical studies
with such equipment as an electron microscope, and other labs were
uged for chemicel operations and for sample preparations.

In the fall of 1066 John W. Schweitzer, who had just earned
his doctorate at the University of Cincinneti, errived to become the
theorist of the sclid stete group. The initial emphasiz of his work
and that of his students was on the thecretical bases of the mag-
netic properties of wvariocus alloys.
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By the fall of 1969 the U of I solid stete progrem had
reached the point that the group felt ready to host s meeting of
their peers from other universities. The Midwest Solid State
Conference met for two days in October in the new bullding. The
featured address was thet of Morrel H. Cohen of the University of
Chicago on the topic "Glassy Semlconductors.”

In the meanwhile, during the first few years in the new
building, the space physics groups prepared instrument packages for
four Orbiting Geophysical Observatories (the OG0 satellites) and for
four Interplanetary Monitoring Platforms (the IMP'e). The bulk of
the space work aress snd personnel were busy with Injun 5
(Explorer L0), the 185-pound "made-in-Iowa" satellite, which was
launched August 8, 1958,

Despite the contlnuing programs in the gpace laba, the late
1950's had become for much of the department a period of trying to
become settled in the Physice Research Center while continuing most
of the undergraduate instruction in the partly vacated old building.
Those firset years in the new building were similar to the experi-
ences of those sboerd shakedown cruises of shipe et sea. Numerous
troublesome imperfections persisted, were discovered, and by and
large corrected, although elevator breekdowns, sometimes briefly
entrapping passengers, continued to plegue the new tenants.

Fooms were gradually changed and adspted to better serve
their functions, with specisl-use fixtures, added eguipment, and
various types of partitioning. FResearch groups made progress toward
collecting their pecple and spparatus in sdjecent rooms in rela-
tively unified and increasingly sovereign aress. Large-scale
shiftings of personnel occurred less often each year. Empty areas
began to fill with magnetic tapes of data from U of I experiments on
variocus spacecraft and with other accumulations.

In the meantime, many inhabitants felt incompletely settled
because of the four-block separation between the teaching and the
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regearch districts of the department. Especially during winter
months the teachers and many of the students wearied of donning
their wraps to go back and forth to clasges in the increasingly
leckluster old btuilding.

As early as 1961 members of the department had begun drawing
up layouts for instructional areas to bloom at the new site. In the
fall of 1965 the planning for undergradustes resumed in earnest
under the leadership of Edward Nelson, associate head of the depart-
ment and the veteran overseer of the basic physics courses. He had
gradually inherited this head teacher role while John Eldridge wes
relinquishing his responsibilities pricr to his formal retirement in

1958,

The planning continued through designing and redesigning
phases with the encoursagement of the University Administration and
the mathematicians in particular. Prospects grew for capital fund-
ing from the Towa Legislature with supplementary funds from the
U.5. Department of Heslth, Educetion and Welfare.

Az it was during the formative years of plotting the research
building, the workers on the instruction layouts went through &
geries of triel runs of sketeching, erasing and beginning anew.
Through all the sessions they scught the general geals of larger,
modern; end better equipped ereas for the learning continuum from
starting freshmen through beginndng graduate students. They pro-
posed to at least double the elementary laboratory space and to more
than triple the advanced and special field areas. In the old build-
ing, for exsmple, there were no rooms for bench exercises and stu-
dent experiments in astronomy, and enrollment in this study was
Erowing vigorously. Van Allen himself began teaching the course
General Astropomy in the fall of 1966, to & 6T per cent larger class
than that of the previous fell.

The old building also lacked cublcles for the continued and
secure gsetup of individusal projects end suliteble areas for the
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acceseible storage of teaching apparetus sapert from the labora-
tories. For large classes and for meetings requiring more than one
hiundred seats there was only one such room in the old budlding. The
planners of the pnew ipstructional facilities wanted to have at least
two large lecture rooms with optimal acoustical gualities and chalk-
board visibility and with boothe and fixtures for the ready use of
apdio-viepal equipment.

By late 1956 the planning wes well under way for the teaching
addition (called Physics Research Center II until the nesme of
parts I and IT were changed in 1971 to Physice Building). As early
as December, 1966 the University Administration and the State Hoard
of Regents initiated a provisional $433,000 as & step toward the
total funding required, particularly in the eliciting of matching
funds from the federal government.

The financial preparations for the addition did not approach
edequecy, however, until the Iowa Legislature appropriated
$1,710,000 in the spring of 1957 and federal matching funds to the
extent of some $700,000 were then mssured. Actual construction
preparations began in March, 1958 with the selection of Fane Vawter
and Company of Des Molnes ss the general contractor. The erchi-
tecturel firm of Dubugque which detailed the designing of PRC I was
again employed for PRC II, but during the interal between the two
gtructures the neme of the architectural firm had changed from
Durrant and Bergguist to one listing five partners--Durrant,
Deininger, Donner, Kramer, and Gordon.

The scheduled completion date for the bullding eddition of
some 90,000 f* was set for July 1, 1970 with the anticipation that
cccupation could begin for the academic year of 1970-1971. By the
time of its completion in late 1970, the addition was to gross
eround ol 000 f+¥ with some 140 rocms totaling a net assignable
space of 19,500 £t°. The percentage of gross space which became net
egeigneable in FRC II was only 53% as compared with the 63% of FRC I.



226

The teaching eddition provided considerably more lobby space, at the
entrances to the lecture rooms in the southeast wing of the building
and around the nine east elevator doors--sub-bassment, basement, and
Floors One through Seven. Considerably more building space was also
used for interior walls and short corridors in FRC II than in the

earlier construction. FPor example, Physics Floors Five and Six for
adyvanced and special instruction wasz to have ﬁE emall project roome

and cubicles.

Approximately half of what came to be the east section and
the southeast wing of the FPhysics Building complex was to be used
for purposes other than education in physics and astronomy. There
were to be thirteen lecture rooms and classrooms for the general use
of the Undvereity; the fourth floor of twenty rooms for the Sclence
Education Center of the College of Education, with a net assignable
area of 5,500 £t°; and the Physics and Astronomy Librery was
extended by 2,200 £ into the new section.

A departmental report on the egize end configurations of the
new complex inm 1072 descrlibed the whole of the structure in this

fashion:

In size and space the Physics Bullding is a
seven-floor structure of besic rectangles 295 x T3 feet,
with two broad wings on the scuth--one linking with the
earller-bullt nueclesr accelerator laboratories and the
other with the lecture room extension of the newest
addition. An 18-foot entrance canopy on the west end
extends the building's over-sll length to 313 feet.

Two stairwells each extrude seven feet out on the
building's north side.

Constructed op & slight slope, the building ranges
in height from 85 feet on the east end to 80 feet on its
west end. Superstructures on the roof add to the height
skyline. These range from the eleven-foot high roof-
house to the 65-foot tower for the dish antenna of the
space research groups.

_ The whole of the Physlcs Bullding complex on the University's
enst campus had grown by 1971 to a totel of 203,200 ft° of gross
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structural area. In 1975 the Department of Physics and Astronomy
was occupying 89,750 £ or 75.6% of the total net assignable area
of 118,700 £ of the building complex. The astronomers of the
department elso had two small telescope domes on the emst end of the
roof for educationsl purposes: one for & l6-inch Celestron reflec-
tor, the other for the century-old S5-inch Grubb refractor which hed
been refurbished and moved over in 1972 from the former Physlcs
Building's roof.

Twelve general use lecture rooms and clagsrooms in the east
gection and the scuthwest wing of the bullding complex totaled
11,080 net £t . 'The three lecture rooms, all with upholstered
chairs on rising elevations from the spesker's area, held 504, 153,
and 80, respectively for their fully seated audiences. Lecture
Rooms T and IT, with their modern acoustical and audio-visual
appointments and with thelr atiractive brick-faced side walle,
served the niversity community also as small auditoria for special
lectures, programs, and meetings.

By 1975 the Beience Education Center hed doubled its ind-
tially planned cccupancy area of the teaching addition. At the
soving-in time in the fall of 1970, the Center occupled more than
helf of Floor Seven. Later Science Education expended through two
large rooms on Floor Three which had first been used in physics
education. They also acguired a small room cn the east end of the
Library's extension intoc the teaching addition of the building.

While the copstruction for FRC II wes under way, the depart-
ment's teachers worrled about the securlng of sdeguate funds for
furnishing the new rooms. It appeared during most of 1968 and 1969
that the amount to be aveilable for new eguipment would not exceed
$40,000 and that this sum would be esrmarked for the general use
reeds of the auditoris end elassrooms. With the PRC II lab areas
virtually tripling such space in the old building, Edward Nelson end
James Wells and their student workers set about fashioning dozens of
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lab benches and other items in a verlety of ways. BSections of ilron
pipes were attached eas legs under tops of bench assemblies which the
Hollowell firm hed supplied for FRC I. A motley array of tables,
chalrs, and many other items were regulsitioned from other Univer-
sity departments visa the University Surplus Pool. FRenoveted furni-
ture began to fill scme of the halls and storage areas of FRC I, to
await the coming occupancy of the tesching addition.

Then came assurances that there would be & provision of at
least $140,000 for the equipping and furnishing of PRC II. While
large quantities of reconditiconed cbjects were going back to the
Surplus Fool, the department was able to anticipate & total of 143
new lab benches, 214 stools, and a more than adeguate number of
desks, chairs, and other items. As it had been in the summer and
fall of 1965, the late summer and early fall months of 1970
witnegsed the arrival agein of large furniture vans to be unloaded
and their contents distributed. This time, however, the elevators
were generally cperating, and the loading dock was not only usable
buat hed been extended in length to more than double that of the
first part in FRC I.

For many months at ilntervels from late 1970 through 1975, the
teaching apparatus and supplies were laboriously brought down from
the upper floors of the old building and across the campus to the
new instructicpal ereas. Nelson and his assistants preferred to
bring over loads small enough for quick and orderly distribution in
the new apparatus rooms. The hospital or "cadaver" carts continued
to be a crosg-campus traffie phencsenon.

Eventually both the teaching and research facilities of the
department were contained within one clty block, except for the out-
lying opticel and radic observeatories near Hills and Forth Liberty.
At long last the staff end students of the Department of Physics and
Astronomy had been freed from the cramped confines of the building
which had been built in 1910-1912 "to serve Science for a hundred
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years” in the words then of George W. Stewart. But few could then
anticipate how rapldly the sciences would outgrow their 20th
century-antebellum homes.
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Concluding Notes and Scurces

This chepter and the next and final one manifestly differ
from the eerlier parts of the history. Chapter Ten became largely
an account of the building programs of the 1960's, with relatively
little about individusl roles. Chepter Eleven rounds out and con-
cludes the long narrative with an upbeat extolling man's farthest
cutposts carrying University of Iowa instruments. ("Extolling” may
well be the appropriate word; its origin is the Latin extolleare--
to 1ift up.)

Sipce this writer was actively Involved in the planning, con-
struction; and occupancy phases of the new bullding, he felt
motivated apd obligated to summarize the activities he experienced.
{'I']:u! memoirs of Qeorge W. Steiart on the construeticon of the former
Physics Building were not written until forty years afterward.)

Another consideration in writing sbout the 1550's and the
1970'e 1s the reluctance of the author to give brief and fregmentery
menticn of present members of the departmentel steaff. There have
been many of them over the past twenty yeers, and most heve been
working in relatively narrow flelds of specialization. Thus the
names that do appear are primarily in connection with events and
situations in which they have been directly involved,

Some ettenticn was glven to the revivel of advanced studies
of the solid state because it was & selient situation of the 1960's
and affected the planning and equipping of the new building. The
growth of plasma studies appears io the finel chapter as an influen-
tial movement of the 1970's, with mejor additicns to personnel and
gpome marked changes in btullding use. Other research groups=--nuclear
and theoretical, for instance--received more attenticn in earlier

chapters.

As source materiels the departmental files, which will prob-
gbly ‘move eventually into the custody of the University Archives,
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have served to enrich and instrument the writer's memory. These
voluminous sources supply ample documentation of the negotiations
end other business of the plenning and building years, of the
depertment’'s exploretions of Earth's environment and of deeper
gpace, and of many other matters.

As in the earlier chapters various newspaper and magazine
accounts give some inklings of public interest and recognition of
the work of the department. Besides the wvolumes and reparts cited
in the text of the final chaptera, a numbar of books and periodieal
articles have contributed background and scme sense of perspective
relationships. A book published in 1978, The Physicists by
Daniel J. Kevles; hes given some direction to the later writing of
this history of the Department of Physics and Astronomy at the
University of Iowa (this despite the fact that Kevles' index is
devoid of items relating directly to the physiciste of Iowa City).
Ancther brosdly provocative book, Physics and Tts Fifth Dimension:
Society by Dietrich Schroeer, 1n 1972, hes alsco hed some influence
upon the wrltlng of these annals. Articles wirtually too numerous
to mention in Physics Today, in Scientific American, in the Bulletin
of Atomic Scientists, and in other periodicals have had some impact.
This aukthor is grateful for the dedicated work of many writers.

He also acknowledges the valusble asgistence of meny thought-
ful people; especlally thet of some librarians in Towa City, in
Urbene-Chespeaign; and in Indienepolis and of the seversl typists who
heve done their part to make his work presentable.

At this point the Notes and Sources portions of these annals
comes to & close Bo that the final words of the last page of the
bock can be the gquoted " ... the universe is now able to reflect
upen itself."
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Chepter Eleven: L'emvol

Various Growths and Astounding Reaching Cutward

A Fhyeies Building display comprising & three-billion-mile
expange of the soldd system held blue and green pins to advance the
locations of MAN'S FARTHEST OUTPOSTS. Other colored pins on the
sketch in the building's lobby exhibits in the late 1970's merked
the orbital movements of planets Earth, Jupiter, and Saturn.

The blue pins tracked spacecraft Pioneer 10 on its route vie
Jupiter and on a path out of the solar system; also the trail taken
by Flopeer 11, agalp past Jupiter and toward the first exploration
of Baturn's enviromment. The green pins symbolized Voyegers 1 and 2,
the dual American envoys within Jupiter's domain during the March
and the July of 1979; then on toward Saturn (eventually perhaps to
Uranus and beyond).

All four of these much the Farthest ranging of all spacecraft
carry boxes of apparatus designed end bullt at the Undversity of
Jowa. Each of the Floneers bears & set of charged particle detec-
tore under the direction of James Van Allen. Each Voyager holds &
radic end plasma wave receiver of Donald Qurpnett's VIF group. Only
two other ecademic institutions, the University of Arizoos and the
Californis Institute of Technology, also have experimental egquipment
on all four vehicles.

Ey May 1979 Pioneer 10 had sped wore than 1.8 billion miles
from its terrestrial birthplace. Moving outward more than 200 mil-
lion miles annually from the sun, the craft's Iowa instruments were
5t11l reporting the diminishing encounters with solar wind particles
and sach other phenomens as coemic radistion. By 1987, after
crosging the orbital path of Pluto, the Iowa package on Pionser 10
will be somring for several years through the outskirts of the solar
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system and then continue, perheps endlessly; within intersteller and
intergrlactic space.

In 8ll the years of recorded history it was not until 1557
that men achieved (with Sputnik II) an altitude of 1,000 miles in
the lofting of instruments cutward from his planet. Hineteen years
leter Ploneer 10 advanced the on-the-zcene reporting range to one
billion miles out. At some time in the year 1989 its distant loca-
tion should exceed four billion miles (six speed-of-light hours), or
roughly the redius of the solar sysiem according to the current
state of knowledge.

In extending the reach of their instruments in situ, the Iowa
gpace physicists needed less than five years time to make the tran-
eition from the early Explorer satellites to & probe of the environ-
ment of the nearest other planet. U of I perticle detectors were
counting away on Mariner 2's fly-by of Venus (within 21,600 miles)
in December 1962. With this event Van Allen and his associates and
gtudents commenced what developed into B twenty-year epoch of

planetery exploretion.

When Meriner 4 flew out more them 130 million miles to
encounter Mars in July 1955, &n Iowa pecksge wag part of the experi-
mentel cargo which approached within 6,000 miles of the planet.

Then in October 1957 Mariner 5 had Venus agein as 1te target ares,
and achieved a close fly-by which took it within 2,500 miles of the
cloudy ocutskirts of the plenet.

In the meanvhile detector apparatus built in the department
laboratories and shopes steadily beceme more sensitive; more asccu-
rate; more dursble, more minleturized--znd more expensive. During
the middle 'sixties the group led by Louis Frank developed a sophis-
ticated addition to the flight apparatus of the department. This
item is an electroatatic analyzer for the detection and measurement
of low energy protone and electrons. The analyzer also has the
capacity to distinguish between positively end negatively cherged
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particles. Beginning with the earth satellite 0G0 3 in June 1966,
Frank's LEFEDEA apparatus has flown on more than a dozen spacecraft
through the year 1979. (LEPEDEA is an acronym for Low Energy Proton
Electron Differentiating Electrostatic Analyzer.)

By the 1970"'s the instrumentation of Van Allen's group was
well cn ites way toward readiness for the exploration of the radis-
tion environments of the cuter planets, Jupiter and Baturn. It
became the responsibility of Roger F. Randall, chief engineer on the
project, to design, procure, and assemble component systems durable
enough to survive the 640-day, six hundred million mile journey into
and through Jupiter's magnetosphere. The largest of the planets was
almost certain to have enormously stronger and larger radiation
environments than Earth's.

Piopeer 10 took off toward Juplter March 2, 1972. It carried
g dozen different experiments; including & Geiger-tube telescope box
from the U of I. It was the first spacecraft to go through the
asteroid belts beyond the orbit of Mars. Its instruments reported
and survived the intense radiation it met near Jupiter. On Decem-
ber 3, 1973 Floneer 10 flew by the huge planet within some
82,000 miles of its swirling surface.

With & similar cargo of experiments, including & slightly
changed Iowa package, Floneer 11 followed a yvear later with a dif-
ferent end closer approach to Jupiter. Launched on April 5, 1973
Ploneer 11 swept within 27,000 miles of the crackling surface of the
turbulent planet on December 2, 1974. At the closest point in the
fly=-by, Ploneer 1l was whiplashed by Jovian gravity to & top speed
of 107,000 miles per hour. This force turned the 5T0-pound eraft
back within the orbit of Jupiter and on & path toward & meeting with
Baturn in 1979.

From the voluminous data received from Plopeer 10, Van Allen
reported thet Jupiter's far-resching magnetosphere conmsisted of two
mejor parts: (1) an outer disc-like region extending from 800,000
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to more than four million miles out; and (2) an inner, dipolar
region of extreme intensity withim 500,000 miles of the plenet. He
was to report later that Pioneer 11 instruments in one location
experienced radistion 10,000 times as intense &s &t any point in
Barth's magnetosphere.

Fioneer 10 and 11 date provided such greduste students es
Daniel Baker, Davis Sentman, Michelle Thomsen, &nd Merk Pesses with
material for their doctoral dissertations between 1975 and 1979.
Baker, Sentman and Thomsen were with Van Allen at HASA's Ames
Research Center (the Ploneer monitoring station near Moffett Field,
California) during the historical Jupiter encounters in the Decem-
bers of 1573 and 1974. When the craft signals reappeared after the
ocoultation phase behind the planet, the Towans shared the relief of
learning that their instruments hed survived in good shape.

While their Ploneer instruments were reporting from hundreds
of millions of miles away, the department's space scientiste turned
some of their attention to mich closer studies. The experimenters
wished to chert in the fullest possible detall the contours and
contente of a funneling dip in the magnetic field around LO,000
miles above the North Pole. Through this relatively neutral zone
the electrons and protons of solar winds and cosmic rays can more
readily drive deeper intoc the atmosphere.

Hawkeye 1 (alsoc called Explorer 52) was launched into Sl-hour
long orbits on June 3, 1974. A successor to the Injun satellite
projects of the department in the 1950's, the spacecraft was not
only "made in Towa" but alsoc the first to bear & neme associmted
with a U.8. state. After completing 665 of its long elliptieal
orbits, Hawkeye 1 re-entered the atmosphere on Ho. 66T on April 28,
1978, By then its masses of data had provided source materiasls for
at least twenty published papers. In the August 1976 NASA Activi-
ties bulletin, a HASA administrator pronounced the Hawkeye-Explorer
mission to have been successful; thus officially underscoring the
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views of the principel investigators: J. A. Ven Allen, D. A.
Gurnett, and L. A. Frank.

Six months after the Hawkeye launch, the Very Low Frequency
{(VLF) group led by Gurnett became sun approachers with one of thedir
soaring radio weve receivers. On December 10, 1974 their apparatus
was aboard the cooperative German-Amerdican spacecraft Helios A when
it set off for much the closest surveyance to date of solar effeocts
and fluctusting conditions. The heavily mirrored and multi-lovvered
craft reached its first perihelion on March 15, 1975 at a distance
of 28 million miles from the star.

A twin Iowa package on Helios B left the esarth on Jenuary 1lb,
1976 end reached its first perihelion on April 16. It sped within
26,3 million miles of the outer boundaries of the solar mass, whose
grevity at thet point pulled the craft to a record vehicular
velocity of 153,800 miles per hour. (And that is almost 43 miles
per second! )

With their Helios apparatus out of the labs and into solar-
terrestrial orbits twice yearly, Gurnett's group completed the
development of VIF receivers for puch farther investigations. Enown
ag the Mariner-Jupiter-Saturn (MJS) project during the preparatory
years, the spacecraft received the pame of Voyagers shortly before
their launches. Thelr eguipment waz designed and nuclear powered to
function for more than thirty years end to communicate from as far
out as eight blllion miles, about twice the known redius of the
solar system.

Froclaimed the Iowa City Press-Citizen of August 18, 1977:

The longest series of space missions ever attempted
by Earthmen will commence this weekend.

The University of Iowa is & participant.

¥When the first Voyeger rises from the eest coest of
Florida Ssturday (Aug. 20) morning, it will carry & scien-
tific packsge from Iowa as it speeds toward the fullest
exploration yet of the outer regions of our sclar system.
The odyssey may continue for 12 or more Years ...
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Starting with the region arcund Jupiter in March
1979, Voyager destinations include the vicinities of &5
meny &85 four planets and a8 dozen of their moons ...

This yesr 1s an opportune time to head for the
fartheat plenets, which are coming sround in their solar
orbits so thet they can sll be reached from Earth in
gbout 12 years. BSuch a plapetary alignment will not
occur egaln untll 2157.

Voyager 1 toured Jupiter's immediste domain during the first
week of March 1979. It reached a periapsis with the planet’s cloud
gover of 175,000 miles on March 5. The Voyager's fly-by was held
much farther away than the routes of the two Pioneers in 19735 and
1974 partly because of the investigators' interests in the details
of the Jovian satellites. One objective was a near approach to moon
Io, which orbits Jupiter at a mean distapce of =Z17,000 miles and
which mppears to act ae an on-off switch during electrodynemic

activity from the host plapet toward the earth.

Early on during the l89-month voyege the Iowa equipment con-
firmed the existence of very low energy emissions from the vicinity
of Jupiter. During the fly-by pericd the VIF receiver picked up
"whistler mode" radistion waves similar to those in Earth's
magnetosphere.

Buch deep space probes as the Fioneers, Helios, and the
Voyagers of the 1970's communicate primarily by means of dish
antennae of 2Z10=-foot diameters located in California, Spain, and
Australia. The U of I's 60-foot dish near North Liberty, after
monitoring satellite Hawkeye 1 in 1974-1978, has been converted into
& radio telescope for stellar research. Besides using the Horth
Liberty Badio Observatory (NLEO) as a nearby experimental area, the
radio astronomy group of the department has been traveling to
receiving sites in particular in scuthern Celifornie end Puerto
Rico, to copduct multiple light-year distant studies of stars in
various stages of evolution. The Iowa COCOA Cross near Borrego
Springs, California is three-quarters of a mile long and half a mile
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wide in its dimensicnse. Its antenna elements were constructed in
Physice Building laboratories and shops during 1972-1973. (COCOA
contrects and abbreviates the words "co-linear” and "coaxial.)

Inder the directlon of Stanley Bhawhan, the Iowa COCOA Crose
staff has been studying the propsgstion of solar wind streams
through interplanetary space (via the interplanetary seintillation
of compact radio sources). The array has also been used to chserve
dekametric radic emissions from Jupiter and to search for radia

emliselone from Ssturn.

Following its use in the tracking of sstellite Hawkeye 1, the
&0-foot antenna at the North Liberty Redio Observatory was converted
into & receiving station for Very-Long-Baseline Radio-Interfercmetry.
A program of VIBI cbservations was developed in collaboration with
the National Oceanic and Atmospheric Administration at Boulder,
Colorado and the National Radic Observatory at Green Bank, West
Virginia.

The continulng extensicn of man's reach and grasp of ever
larger and more digtent areas resulted, among other things, in
nomenclature divisions within space physics and astronomy--from the
gecphysics of earth and its near environment to the cosmology of the
origins and expansion of the universe. Between the geo- and the
cosmo- ley the planetery snd lnterplanetery for the esclar system
cutside the sun end estrophysics for the other sters of the Milky
Wey and the farther gelexies.

With most of the percelvable metter of the universe consid-
ered to teke the form of the lonlzed ges known es plseme; it wes
naturel as well 85 helpful for eclientists of the plasme state to
work in conjunciion with the geo=- to astro-scientists. "At the
University of Iowa, starting in 1965 with one faculty member, plasma
regsearch grew to a five-man group by 1977.

Beaginning with the arrival of David C. Montgomery in the fall
af 1955, theoretical plasma research expanded wyeer by year, with
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Glenn Joyce in 1966 and Georg Knorr in 1967. Montgomery had earned
his doctorate at Princeton, Joyce at the University of Missouri, and
Knorr et the University of Munich. Concerned with the statlstical,
kKinetic, and field thecries of the plasma state, these men investl-
gated such areas os plasme weves and instabilities, transport prop-
erties, turbulence, nonlinear oscillations, and thermael relaxation.

Montgomery published a book, Theory of the Unmegnetized
Plasma in 1971 to present his analysis of systematiec beheviors of
large numbers of plasma particles. During the same year Joyce and
KEnorr, with Thomas Burne, research assistant, as the third avther,
published "Honlinear Behavior of the One-DMmensional Weak Beam
Plasma System"” in The Physice of Fluids.

In the year 1973, i‘-nr ingtance, Knorr published "Plasma Simua-
lation with Few Particles” in the Journal of Cemputaticnal Physics,
while Joyece and Montgomery co-authored "Hegative Temperature States
for the Two-Dimensional Ouiding-Centre Plasma" in the Journal of
Flagsma Physics.

An example of the growing cooperatlon between the space and
plasma research groups in 1973 at the U of I was an article in
Science: "Io-Accelerated Electrons: Predictions for Ploneer 10 and
Floneer 11." The article's co-authors were space physicists Stanley
Shevhan and Dopald Gurnett, plasma greduste ssslstant Richerd F.
Hubbard, znd plasms theoreticlan Glenn Joyce. The same four men
followed in 1975 with "Io-Accelerated Electrons and Tons," with
space theoretical physicist C. XK. Qoertz as an additional co-author.
This offering was published ae & part of Proceedings, "The Magneto-
spheres of the Earth and Jupiter," a conference at Frascati, Italy.

During the 1970's Montgomery and Gurnett joined in the annual
reporting of Flasma FPhysics Abstracts, & collection summarizing
plasma physice publications at the W of I. Fart A of this collec-
tion had Thecretical as its heading, Part B, Space Flasmas in the
year 1975. These annual summaries were indicative of the growing
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allisnces among both the plasme and space pecple and among the theo-
retical and experimental sclentists of both areas.

Starting his expension of spperatus in a corner of the
nuclear target chember area in the early 1970's, Noah Hershkowitz
began to develop a plasma experimental laboretory. A Johne Hopkins
Fh.D. in 1956, he came to Iowa in 1967 to work with both the solid
gtate and noclear research groups. After leeding such projects as
radiation damage following Coulomb excitation, he became more
interested in experiments supportive of the thecretical computations
of David Montgomery and octhers. Largely from government surplus
depote, Hershkowltz acquired guantitlies of vacuum tanks, power sup-
plies; and other gear;, all of which scon overflowed the space
allotted to him in the nuclear territory. The problem of finding
him sufficient space with adeguate power for his leboretory simuols-
tions of naturally occurring plasma phenomena became & mejor dilemme
of the mid 'T0's in the department. The planners of the new build-
ing could not have foreseen a development requirding both so mach
power and 50 much floor space.

After many discussions and committes meetings end the explo-
ration of various options, the plasma lab was moved in 1576 to the
central storage room of the west end of the basement. The 600 £?
of storercom B26 was sugmented by extending southward through Blh,
then & tape storage room. The next yesr more interior walls were
removed, and the plesma lab absorbed E13, since 1965 the depart-
ment's envirconmental test chamber. Thus by the fall of 1977 an
enclosure of some 1350 £t°, adjacent to the bullding's transformer
room, was housing Hershkowltz's heavy spparatus. He was then able
to set up double plasma and then triple plasme devices for the
acceleration and mapping of elsctron particles.

Starting in 1976 the work in experimental plasma physics has
expanded by the presence in the faculty of Nicola D'Angelo, & member
of the Plasma Physics Board of the Buropean Fhysical Socciety and &
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former director of the Euwropean Space Research Instltute in
Fresceti, Ttaly.

During the summer of 1977 the basement wood shop, BOL, was
cleared cut and renovated into s laborstory for D'Angelo's experi-
ments in which he and hies studente are duplicating in contrcllable
gituations plasms instebilities in the lonosphere.

In addition to the conventional coursework for the bachelor's
and master's majors in physlce and sstromomy, departmental offerings
in the 1970's reflected the incresse of numbers of feculty members
engaged in plasme and space research. In the University Catalog
appeared a full year course of plasma physics, and, primarily for
graduates, a Semester class of advanced plasma physics and a seminar
for discussion of current research. Those who were seeking to
become specialists in space physics haed the opportunities of Sclar-
Terrestrial FPhysice and the Space Physics Seminar on the lists of
phyeice courses and of Stellar Astrophysics, Solar System Astro-
physies, Theoretical Astrophysics, and Stellar Structure and Evolu-
tion on the astronomy course listings.

During the 1970's the depertment alsc brosdened its eppesal
and service by immovative courses offering instruction of special
interest and use to students in other departments of the University.
A sclence core course, Chemistry and Fhysics of the Environment,
gttracted large enrolliments to the scientific study of certein
ecological problems, including various kinds of pollution and the
conservation of the balance of nature. Clyde Frank of the Depart-
ment of Chemistry apd his brother Louls Frank of the Department of
Physics jointly conducted the course.

Another new course, Physics for Artists, dealt with color,
holography, and other opticel phenomena relevent to the apprecia-
tlon, understanding, and creation of works of art. HNoah Hershkowitz
pregented this course.
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Physics of Sound and Music, under the direction of William
cavage, wag intepded primsrily for students of music, speech pathol-
ogy end audiclogy. To & large extent this course was & relncarna-
tion of the acoustics courses which Gecrge W. Stewart hed directed
for many years. But besides the basic properties of sound waves and
thelr propagation, reflection and absorption, more emphesis was
given in the new program to vocal and instrumental production end
recording.

During the spring of 197h and again in 1975, Savage organized
and conducted national conferences at the U of I. These two-day
meetinge on topice under the heading of Scund and Music were pri-
marily designed for college teachers of acoustics but also attracted
some practitloners in various flelds of music.

While this history has called attention at various times to
gtudent work in the department; perticulsrly im connectlon with
theses and dissertatlions for mester's and doctorel degrees; 1t seems
appropriste for this concluding chapter to present a summary listing
of the advanced degrees swarded in physics and astronomy. By
decades:

Fh.D.'s M.5.'s and M.A.'s

1500-1909 0 2
1910-1919 & 27
1520-1929 23 30
1930-1939 e ) & 4g
1950-1549 1l 50
1950-1959 35 56
1960-1969 56 71
1970-1979 57 &l
Total, as of

July, 1979 219 369

For such numberes over so many years it would be a lengthy and
very difficult tesk to show how and where these gredustes continued
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their professional cereers. It can be said, however, that wvery few
turned to vocations outside their educational training. For
example, J. A. Van Allen summarized the post-doctoral employment of
those who achieved Ph.D. degrees between 1966 asnd 1973. Under the
topic "On-Golng Departmental Evaluation and Review", prepared in
1974 for the use of a Departmental Review Committee, Van Allen
pointed ocut:

Cne type of objective evaluatlon is provided by

the fact that only one of our Ph.D. gradueates of recent

years has falled to find professionel employment at the

level of his capability and traiming, despite the gen-

eral professional depresslon that preveils at present.

For an aggregation so widely scattered over many years and
mich geography as were the department's achievers of advanced
degrees, it would indeed be presumptucus for this writer to select
the most distipnguished cut of nearly six hundred persons. In these
times of increasing specialization, individual contributicns are
probably best evaluated by the escterlc peers.

One might, however, note some aspects of the careers of a few
ef the department's alusni without imputations of supplying gratui-
tous value judgments. The first two doctoral graduates, Lee Paul
Sieg (1910) and Homer L. Dodge {151h) both left their teaching posi-
tions et the W of I to become department heads at other universi-
ties. Each of them soon became deans of thelr graduate colleges,
end each concluded his cereer as & president of anm instituticn of
higher education.

The first two doctoral graduates in nuclear experimental
phyeice, Robert D. Huntoon (1538) and James A. Van Allen (1939) went
on to leadership roles in flelds other then their graduate specialty.
Huntoon held various positicns in research administration, including
posts within the National Bureau of Standerds and the Atomic Energy
Complssion. Van Allen moved into atmospheric end space research and
vork with & varlety of national and international committess. In
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duration as head of his department at the U of I his span is ex-
ceeded only by that of the 37 years of George W. Stewart.

Early in the first quarter of the century, in 1902, LeRoy
Weld commenced the advanced degree procession, offering as his
master's thesls "A Brief Elementary Treatise on Terrestrial
Megnetiam." How in the early yeare of the last quarter of the cen-
tury, terrestriel megnetism 1s & principel business of James
Ven Allen and his assccistes and students. The topic has broadened
to the many sspects of the electromagnetic environment of the earth
with extensions to the magnetospheres of the other planets of the
solar system. Now, however, the language of the theses and dis-
sertations is much more esoteric and specific. For 1nata.ﬁee, the
1979 dissertation of William 8. Kurth bears the title: "Intense
Electrostatic Waves Wear the Upper Hybrid Resonance Frequency."

In mach earlier times of more ettention to the divining of
the future from prophetic omens, Weld's thesis on terrestrial
magnetism might well have been viewed as s foreshadowing of coming
activities. But in this respect there was a portent with an Iowa
connection forty years prior to Weld's work. Among the professional
credentials of Gustevus Hinrichs when he migreted from Denmark to
Iowe in 1861 was his authorship of & pemphlet on terrestrisl
magnetiem.

Thizs chronleling of the first science to be taught st the
University of Iowa now comes to & cloge. It begen in the fall of
1856 during the late campaign weeks of Presidential contenders James
Buchanan and John Fremont, during the preparation years of Charles
Darwin's Origin of Species, and during the pioneering work of Qustav
Kirchhoff and Robert Bunsen in developing spectroscopy for the
analysis of stellar composition.

For well more then & cenbury now Physics and Astronomy at the
University of Iows have endured and grown, all the while responding
to the influences and shaping effects of a number of scientific apd
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technologieal “Ages"”. Seguentially and much of the time econcur-
rently overlapping, these perlods of time have been the Ages of
Electricity,; of the Automobile, of Avietion, of Electronice, of the
Atom; of Bpace; end of the Computer. Many of the key terms of each
of the "Ages" are to be found in the glossaries of physics and
estronomy--from such words as "absorption” and "acceleration” in the
A's through the various "waves" apnd "zones" in the last of the
alphabet.

These annals come to & close with the work of the Department
of Physics apd Astronomy represented nearly halfway out of the sclar
eystem by & package on Pioneer 10 and with other apparatus on
Fioneer 11 now nearing a September Saturday rendezvous with the
rings and other attributes of Saturn. As 1t has during most of the
past thirty yeers; U of I experimental epparstus continues in 1579
to ride in the vanguard a&s man advances his outposts to learn what
can be learned and to dispel more of the prefix from "infinite".

The American historian Arthur M. Schlesinger; Jr. hes sgid:

The 20th century will be remembered; when ell else
about it is forgotten; ss the century in which men first
burst his terresiriel bonds end begen the exploretion of
gpece. HNo one can know where this expleration will
finelly teke us. But the pursuit of knowledge and under-
standing hes been bumankind's most abiding quest; and to
have confined this quest to our small plepet; to have
refused the adventure of space, would surely have been &
betraysl of men's innermost nature.

In a profound statement of even broader scope, urging the
eritical study of the whole of the evoluticnery chain of events of

the universe, a committee of the Hetlonal Academy of Science empha-
elzed in Astroncmy and Astrophysics for the 1970's:

Through the vast reaches of space and time, part
of the matter of the universe has evolved into living
metter, of which & tiny part is in the form of brains
cepeble of intelligent reasoning. As a result the uni-
verse is now able to reflect upon iteelf.



