CHAPTER XV

THE SAINT LOUIS UNIVERSITY STATIONS

SAINT LOUIS, MISSOURI

By James B, Macelwane, S. J.

The DuBourg Egll Station - Brother George E. Rueppel, S. J,,

had come to Saint Louis Universit§ in 1908. He had been
assistant to Father Frederick L. Odenbach, S. J., in his mete-
orologicai and seismological work in Cleveland from 1895 to

1900. From 1901 to 1908 he had established and operated a mete-
orological obsefvatory at Saint John's College in Toledo, Ohio.
In Saint Louis he at once began to urge the establishment of

& meteorological observatory and when the correspondence came
from Father Odenbach urging the establishment of a seismological
station, he was quick to see the opportunity and to urge the mat-
ter with the new president of the University, Reverend John Pierre
Frieden, S. J. The project met with Father frieden's immediate
approval. Reverend John Bernard Goesse, S. J., vas appointed
Director and commissioned to attemot to secure the necessary
funds. Brother Rueppel was to be his scientific assist-

ant. The mother of Father Goesse financed the ourchase of a
Wiechert 80 kilogram, horizontal-component, inverted pendulum

seismograph as well as complete equipment for a meteorological
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observatory. The combination was called the Geophysical
Observatory of Saint Louis University. Some months later the
selsmograph arrived. With the expert help of the mechanician,
Brother Alfred Zeller, S, J., the seismograph was set up in the
physics laboratory while the vault and pier in the basement of
DuBourg Hall were being prepared. The site selected was a
vault which had been used as a safe, Soundings were made to

a depth of some sixteen feet without locating bedrock. Hence
it was decided to excavate only to the depth of a few feet

and to pour a concrete pler large enough to take care of the

Wiechert seismograph and to separate the pier from the building

by an open sp;ce which was walled and sealed to prevent the
entry of moisture, When the concrete had set, the selsmograph
was placed on the pler and recorded its first earthquake
October 9, 1909.

Shortly afterward, Father Goesse interested Fathers
Joseph S, 301131;, S. J., Anthony R, Kuenzel, S, J., James B,
Macelwvane, S. J., and Alphonse R, Schmitt, S, J., then scho-
lastics, in the new observatory and in a seminar in geophysiecs,
This seminar resulted in a series of papers which were pub-

lished in the Bulletin of Saint Louis University. In the fol-

lowing years a succession of young Jesuits were trained in

this manner,

Later Father Goesse was transferred to other work
because of difficulties with his eyesight, and Brother Rueppel

carried on as Director of the Meteorologlcal and Seismological
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Observatories, maintaining complete continuity of the records
through the years, He took over the idea of a ceraunograph
from his experience with Father Odenbach in Cleveland, He de-
signed and constructed a ceraunograph, based on the Branly
coherer as detector and a directional antenna, and recorded
thunderstorms at distances up to three hundred miles for
several years, |

Time signals and other messages were received over
a long-wave radio with a crystal receiver. One tower of the
long antenna was mounted on DuBourg Hall, the other on DeSmet
Hall, In 1920 Brother Bueppel built, in cooperation with Father
Carl Miller, S, J., a radio telephone and established the firgt
radio broadcasting station west of the Mississippl River and the
third in the United States, It grew in importance and became
WEW,

In 1925 Father James B, Macelwane, S, J., was called
back from the University of California and appointed Professor
of Geophysics and Director of a new Department of Geophysics.,
The pre-existing Geophysical Observatory was assigned to this
department, Father Macelwane becoming Director of the observa-
tory and Brother Rueppel the associate director,

The Florissant Station - In 1927 Major Martin J, Connolly paid
& visit to the University and the seismograph station., Many
years before Fathefs Joliat and Macelwane had spent muéh time
with Major Connolly ase consultants without remuneration and

had assisted in the preparation of a model éeismograph for his
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vibration measurements; In gratitude for this assistance and
in order to help the new Department of Geophysics in its pro-
gram of expansion, he presented two gifts of $5,000 each for

the construction of a new seismological station for the Uni-

versity, with first-class equipment. Mahy possible sites were
examnined, One site after another was rejected hecause of the
proximity of sources of vibration or on account of 1nacceséi~

bility and the physical difficulty of procuring utilities and

regular service, until finally an offer was made by the au-

thbrities of Saiﬁt Stanislaus Seminary near Florissant of a
small plece of ground in a secluded spot, far from any source

of vibrations due to railroad or highway traffic., The offer
was accepted in spite of the fact that hard ﬁedrock could not dYe
reached and it would be necessary to place the underground vault
in shales of Pennsylvanian age, Otherwise the location seemed
excellent, There was sufficlent fall from the site to the bed
of 2 nearby creek to insure good diainage. Power could be
brought over a special line from the Seminary and an all-weather
road could be constructed to the site with comparative ease.
Plans were drawn for a three-room building designed to be a con-
crete monolith to which the imstrument piers could be rigidly
attached, Provision was made in the plans for supporting a
false floor but this was found to be unnecessary, The building
was oriented in the meridien and the slope of the long staircase
leading to the surface was such that an engineer's transit could

be set up in the vestibule at the foot of the stalrcase and
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sighted on the pole star. A series of observations would thus
meake possible the laylng of a meridi.an in the building by revers-
irg the teleacopa of the theodolite. From the vestibule at the
foot of the staircase one entered at the right into a combination
battery room and Aworkshop: and on the left into a photographic
processing room through which access was had to the instrument
room at the rear. A double shaft ventilator was poured as part of
the building, one-half opening into the battery room, the other
opening into the photographic roomes A well near the vault pro-
vided an abundant supply of water.‘ The construction of the vault
was supervised by Father Joseph S. Joliat, S. J., who lived at the
Seminary. Rows of drainage tile were placed around the walls out-
side the voult, one at the bottom, one at middle height and one
at the top. A pump and sump wae also constructed from the floor
of the vestibule and a sink and drain were placed in the photo-
graphic room. As stated above, the fall from the floor of the
building to the creek bed nearby waes ample to carry off all drain
waters The walls were water-proofed on the inside by the appli-
cation of a commerclal product called "ironite", On the outside
they were coated with asphalt and the roof was protected with
successive layers of asphalt and roofing paper. The whole veult
was covered by a thick layer of cinders to provide maximum heat
insulation with minimum weight, and the cinders were covered

with a layer of soil, the total cover being about six feet, with
the ventilator and the top of the stalircase projecting well above
\ ground.

The instruments planned at first for the vault were
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a set of five Wood-Anderson seismographs, two long-period, hori-
zontal components, two short-period, horizontal components, and
a vertical component which proved to be too insensitive and was
eventually discarded, After a test run of the Wood-Andersons in
the new Gymnasium vault in the city, the plans were changed and
a set of three Galitzin-Wilip electro-magnetic seismographs were
ordered from H, Masing in Tartu, Estonia, To provide the best
possible time control, a Shortt Synchrome clock was ordered from
Hope-Jones in London, In 1928 the equipment was all inetalled
and began to operate continuously,

Ihe Gymnasium Station - During the excavations for the footings

of the new University gymnasium on the south sidevof West Pine
Boulevard near Spring Avenue, Fathers Joliat and Macelwane no-
ticed that the footing at the northwest corner penetrated through
a weathered zone of limestone fragments whiéh indicated that the
surface of the hard Saint Louis limestone of Mississippian age
would be very close to the surface in that neighborhood, A
little probing indicated that actually the surface of the lime-
stone rose to about the level of the basement floor in a portion
of the space under the g&mnasium which it was not planned to
excavate, The proposal was formed and submitted to the President
of the University, Reverend Charles H, Cloud, S. J. to utilize
the presence of the steam shovel which was excavating the boiler
room at the rear and had still to excavate a series of rooms at
the west side, to excavate a seismograph vault toward the east

vwhere the hard rock approached closest to the surface., The plan
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was approved and it was found that the limestone projected so
far above the floor level in the vault space that the weathered
rock could be chipped off down to a hard,y unweathered surface
of !.rregular configuration onto whigh the six-foot by ten-foot
concrete pier could be poured. Before the northern wall of the
gymnasium was built, a meridian was laid down and an east-west
line was sighted across the vault for the orientation of the
pier in a precisely north-south, east-west direction., A portion
of a room on the next floor above was secured for auxiliary
services, such as batteries, clock, radio and other equipment
and it was connected by conduit with the veult below,

The vault was intended only for research and experi-
mentation. The location was not thought suitable for routine
recording because the small Wiechert seismograph under DuBourg
Hall was recording so much city traffic, street cars, buses,
trucks and the movements of the student body, that the site at
Florissant had been chosen to escape from this background,
However, when the vault had been completed and the seismograph
equipment intended for the Florissant vault was installed for
tests and trial runs, it was found, to the great surprise of
everyone, that the pier was véry quiet and that no city trafflic
was recorded by the much more sensitive Wood-Anderson seismographs,
This discovery bdrought about a change of plan., The long-period
Wood-Anderson seismographs and the short-period Wood-Anderson
vertical would be retained in the gymnasium vault for routine
recording and only the short-period, horizontal-component, Wood-

Anderson seismogrephs would be sent to Florissant, in addition



149

to the three-component Galitzin-Wilip seismographs mentioned
ebove. The Spindler and Hoyer clock at Saint Mary's College
in Kansas, which was no longer needed for selsmographic re-
cording there, was purchased for the gymnasium vault,

vhen Father J. Emilio Ramirez, S. J. started his
‘research on microseisms of six-seconds period by means of a
specially designed set of seismographs ‘disposed in a tripar-
tite arrangement, the gymnasium vault was made the base station
of the triangle, the other two corners of which were at Maryville
College of Saint Louis University, and in Wilson Hall at Washing-
ton University, through the generous cooperation of Doctor W. B,
Shipton and the Administration of that institution. The seismo-
graphs had been designed by Father Macelwene and tailt by Mr.
William F. Sprengnether, Jr. These Macelwane-Sprengnether
seismographs were each connected to a six second Type R Leeds
and Northrup galvasnometer which recorded photographically.
then Father Ramirez'!'s research was completed, the period of the
selsmographs was changed to fourteen seconds with fourteen-
second Type R galvanometers, then to sixteen seconds with a
sixteen~-second Leeds and Northrup Type HS galvanometer, dut the
microseisms were much too large at these periods with the mag-
nification used. Next a thirty-eight-second leeds and Northrup
Type HS galvanometer was tried with the selsmometer set for a
like period; but it was found that the zero was much too un-
stable. M™nally a twenty-second galvanometer, Type HS, with

the seismometer set at a period of twenty seconds was tried and
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this seemed to be the overall optimum, Hence, when the
Sprengnether Company asked advice as to the period to be used
on their new horizontal seismometers, twenty seconds was
suggested, The horizontal seismometers have been operating
at that period ever since. In 1948 new Sprengnether horizontal-
component seismographs were purchased and were installed in
place of the Macelwene-Sprengnethers. In the meantime, ex-
periments were carried on to develop a short-period vertical
seismograph. An 1ntermediate model connected to a Moll galw
vanometer of 1,3 seconds period, with a seismometer set at
2.6 seconds, was tried and has operated so well that when the
new, short-period vertical seismometers were finally btuilt by
the Sprengnether Instrument Company and demonstrated at the
Saint Louis meeting of the Emstern Section of the Seismologi-
cal Society of America in 1945, Father Macelwane decided to
contime with the pllot model rather than to go over to the
new Sprengnether, The Sprengnether horizontai~component and
‘the Macelwane-Sprengnether pilot model vertical-component re-
cord on the triple drum which had been built for the research
of Father Ramirez, In the meantime the long-period Wood=-
Anderson seismographs were converted to a short period; so
that the present equipment of the Gymnasium Station consists
of (1) the two converted short-period Wood-Anderson horizon-
tal-component seismographs, the north-south component béing
operated at a period of one second and the east—weét component

" at a period of two seconds; (2) the two Sprengnether horizontal-






component seismographs, operating at a twenty-second period
with twenty-second Type HS Leeds and Northrup galvanometers;
and (3) the pilot model Macelwane-Sprengnether vertical=com-
ponent seismometer coupled to the Moll galvanometer; (4) the
Wiechert contact clock; (5) a Standard contact clock purchased
through the Sprengnether Instrument Company,.

The Department of Geophysics - The personnel consisted at first
of only Brother George E. Rueppel, S. J,, meteorologist, Father
Macelwane, seismologist, and a part time secretary. But before
the opening of classes in the following year a geologist had
been secured in the person of Mr. John Kennedy Walsh, a grad-
nate of the University and of the Missouri School of Mines,

and a former Professor and the President of the Oklahoma
School of Mines. Use was made of the extensive mineralogical
and geological collactions.in the University Museum and lecture
and laboratory space for geology was permanently assigned in
Duﬁourg'Hall. Two years later the present Director of the De-
partment of Geology, Doctor Victor Thomas Allen Joined the
faculty.

By Janvary, 1926, the seismological research office
in Dubourg Hall had been ocutgrown. The seismological research
laboratory was then removed to Sodality Hall at 15 North Grand
Boulevard where it remained until 1944,

The departmental faculty grew somewhat slowly and was
subjected to a2 certain degree of turnover through the years,

Father Joliat departed for John Carroll University in 1933 to
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First Row - Brother Wicholas P. Reeff, S. Jo,

Father Victor Jo Blum, So J., Pather James B, Macelwane, S. J., Doctor Ross R Heinrich: Second Row = Miss
Tirginia Hedlger, Mr. Lewls Oriard, Misgs Mergaret Hediger, Doctor Tlorence Roberteong ‘!hird Row = = Wr. Tincent
Mackle, Mr. Charles Holmes, Mr. Otto Wuttll and Mr. George Garlend

- Some of the Members =nd Pergennel of the Geophysice Department:
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succeed Father Odenmbach. TFather George J, Brunner ceme from
Loyola University in Chieago in 1931 and began his welleknown
research on deep focus earbthquakes, Other faculty members who
participated in the geophysical work of the department are
Doctors Cornelius G, Dahm, E&wérd J, Walter, Ross R. Heinriech,
Florence Roberteon and Baward M. Brooks. Brother Nicholas P,
Reeff succeeded the late Brother George B. Rueppel 28 meteorol-
ogist and geaéral assistant to the direector im 19#7 after
several years as technician first at Florissant and then in
Saint Louis, Other Jesult Ley Brothers who have been con-
nected with the department as technicians for varying léngthé
of time were Brothers George B, Blum, Fugene Leber, Joha J,
Renk, Ellis W, Haworth, Sylvester J, Staber, and lastly Brother
William Knochenhauer, the presént technicien of the Florissant
Station,

The first recipient of the degree of Doctor of Philo-
sophy in the Department of Geophysies in 1928 was the Reverend
William G, Repet®i, S. J., who discovered the Repettil discon-
tinuity at the depth of about 600 miles in the earth and who
held the position of Chief of the Division of Seismology and
Terrestrial Magnetism in the Philippine Weather Buresu from
1928 until the invasion of the Philippines by the Japanese in
1941, ‘Other reciplents of Dogtorates conferred in the Depart-
ment were the Reverend George A, 0'Domnell, S, J,, now Dean of

the Graduate School at Boston College; Doctor Ernest A. Hodgson,




Rev. George A. 0'Connell,SoJ., AecBo, AcMe, PhoD,

Reve William Co Repatti. Sodos LoBey, BoSe, Acle, Ph.D.

Ernest Adkinson Hodgson, A.B., A.M., PhoD. -



Cornelius G, Dahm, A.B., MoS., Pho Ds

Ross Re Heinrich, AIBI' M-Sn, Ph. Do Fdvard T Mter, 3-39. M.-s'. Phe J'J'



Reverend Fenry F. Birkenhauver, S. J. Raverend ‘;Tictor Jo Blum, S. J.
£oB.o, Aolée, M.S., Ph, D.

BTITY

A.B., A M., M.S., S.T.L., Ph. D.
Reverend J. Emilio Ramirez, S. Je
AcRo, MoAo, MoS., Ph, D.
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Dominion Selsmologlst, and Agsigtent Dominion Astronomer and
Assigtent Director of the Dominien Ob@@fvat@fy in Ot%dawa,
Canada (1932); Doctor Gornelius G. Dakm, Research Geophysicist
with the Megnolia Pebroleum Compeny in Dallas, T@K&QIQIQBM)S
Tether Tietor Jo Blum, So Jo, now Agsistent Dean of the Inghi=
tute of Technology and Director of the Department of Eagi- “
neering and Secretary-Treasurer of the Jesult Selsmological
Assoclation (19U4)s Doctor Ross R. Heinrich, Assoclate Pro=
fessor of CGeophysics at Seint Louis Unlversity smd Assigbant
to the Director of the (entral Station of the Jesuit Seismo-
logical Assoeciation (19ult); Doctor Bavard J. Walter, Aseoci-
ate Professor of Mathematics at John Cerroll University,
Cleveland, Dhié (19ult): Doctor Florence Robertson, Associate
Professor of Geophysics at Saint Iouis University (1945);
Tather Henry Fo Birkenhawer, S.J., Director of the Seismolog-
{cal Observatory and Dean of the Graduate School at John
Carroll University, Cleveland, Ohie (1945); Doector AlEEf%‘JG
Frank, Assistent Professor of Geology et Saint Louis Univer-
sity (194g); Doctor Joseph Ao Tolk, Chief Engineer of the
Saint Iouls Universi ¢y Radio Station WEW and Professor of
Tngineering at Seint Louis University (1950); and Doctor Pierze
M, Honnell, Professor of Electrical Engineering at Washington

University, Saint Iouis, Missouri (1950).



Photo: Stix Fuller Photo; Todd Studioe

Photo: Todd Studios

Joseph 4, Volk, Dipl.=Ing., Technische Hoschschule,
Plorence Robertson, A.B., A.M., Ph, D. Albvert J. Frank, B.S., M.S., Ph. D. Stuttzart, Germany, Ph. D,
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Pierre M. Hommnell
B.Se, EoBo, MoS. in E.E, (Mass, Inst. of Tech.),
M,So in E. B (Calif, Inst, of Tech), Ph, D,

Besides the classified research in geophysics which
was carried on for various govermment agencles, two major Te=
search projects on the borderline between meteorology and seis-
mology have been prosecuted since 1947 on contract with the
Office of Naval Research.

One of these is a study of microoscillations in the

atmosphere by means of a network of Macelwene and Benioff ¥ypes



Macelwane Microbarograph on Table at Right:
Benioff Microbarograph at Lower Left

Detall of Macelwane Migrobarograph showing the
Transducer Systen
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Century Portable Seismic Exploration Equipment
‘Above, left to right; spare power take-up magazine and paper supply, daylight developer,
twolve-channel camera, amplifiers: second level; ¢welve seismometers; below: six=volt
battery, connectors, 600 f. cable reel,
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Ceritury camera and amplifier connected for operation; daylight developing chamber open.
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of electro-magnetlec microbarographs extending from o Florissent
tripartite station to Ottawa, Caneda and Bozeman, Montana. This
regsearch project 1s an outgrowth of the Ramirez tripartite staltion
research on storm microseisms in 1§37 = 1938 which was taken over
by the United States Navy in 1943 and has spread through the
Caribbean area and the western Paeifi@ Ocean.

The gecond major research project is an investigation
of very small nicroselsms of one-third to one=half second
pericd. Tor this purpose an entirely new instrumentation was
required, This layout was designed and developed by Doctor
Joseph A. Volk with the cooperation of Doctor Florence Robertson.
Two small temperature insulated stations were built by Brother
Sylvester Staber at distances of 600! and 800! respectively from
the main selsmographic vault, thus constituting with it a small
tripartite statlion. On a conerete pler in each of the small
stations a vertical component and two horizontal component Volk-—
Sprengnether capaci%y selsmometers are mounted. Each of these
seismometers is connected to a Volk capacity-modulated, carrier
wave piclmp and amplifier. An identical tﬁfeemcomponent station
is set up in the maln vault. The system has an overall magnifi-
cation of one million. The nine seismographs and three short—
period Benioff mierobarographs are comnected to a Sprengnether
photographic tape recording unit with a paper speed of about one
foot per second. Brother Reeff and My, Harvey E. Essmann, director
of our machine tool laboratory, designed and built a motor driven

processing unit which develops, fixes, washes, dries and rolls up



Volk-Sprengnether Electronic Seismograph,
Horizontal Component

Volk-Sprengnether Electronic Seismograph,
Vertical Component

12-Channel Tape Recorder

Top:

Loft:

Auxiliary Veult of the Tripartite
Station at Florisean}

Father Ramirez and Doctor Volk
Examining the Volle Electronic Pick-Up



in two hours time the 11,57 x 350! record of this camera, Two
Taylor-Macelwane m@ehami@aléﬁpti@al seismographs and one Texas-
Hacelwane sis=channel set for vibration measurement, and five
complete sets of equipment for seilsmic pr@@p@@tiﬁg are used also

for research.

Little Rock Station - In the summer of 1929 a grent of $l4,000

was made by the National Research Council %o Saint Touis Uhivere
slty %o provide auxiliary stations for the purpose of more pre-
cise loecation of the epiecenters of Mississippi Valley earthquakes.
Tather Macelwane th@ﬁght at once of Little Rock, Arkensas, as one
of the vertices of the proposed triengle of stations. The late
Bishop of Little Rock, the Most Reverend John B. Morris, had

been in correspondence with Father Macelwane concerning the ese
tablishment of a selsmograph station, but lack of funde had pre=
vented its realization. Wew the pfoposal was mede to the Bishop
to utllize a part of this grant to puf@hasé seismographs and to
establish a station on a cooperative basis, Saint Louis Uﬁiveysiﬁy
furnishing the ingtruments, the supplies and overall care and
publication of results end Saint John's College furnishing housing
and eare., The Bishop accepted at once. Tour short=peried Wood-
And erson sei@mcgféphs with gravity-drive recording drums were
ordered from the Fred C. Henson Company in Pasadens. Two of

these were to be placed at Little Roek,

However, before the arrangements for the station had

been completed, the Bishop was forced by laeck of funds %o close

»the College and trangfer the Saint John's Home Mission Seminary



1.) Most Reverend John B. Morris, Tounder

2.) Right Reverend Mensignor John J. Healy
First Director

3.) Right Reverend Monsignor Joseph A. Murray
Director, 1930 = present




Most Reverend Albert L. Fletcher, Present Bishop of Little Rock



from the old seminary building down}ﬁown to the former College
buildings at the head of Tyler Street, Pulaskl Helghts, This
change, however, in no wise affected the arrangements for the
new seismographic station. A suitable vault was comstructed in
the bagement of one of the buildings and a six-foot by siz-foot
pler was poured on solid sandstone which crops out at the surface,
In 1930 the vault was ready for occupancy and the two Wood=Anderson
short-period seismographs with gravity drive were shipped to Little
Rock and set up by Father>Jeseph S, Joliat, S, J.,, and Monsignor
John J, Healy, Shortly thereafter Monsignor Jo@eph.As Murray
was sent to Saint Louis University for a year of preparation
and then became the Dirvector of the station, He gave much of his
time 2nd care to the station and trained a succession of semina-
rians to service the instruments and to change and process the
photographle records,

In 1949 the original seismometers were vemodeled by
the Sprengnether Instrument Company. The station is managed at
present by Mr, Milton R, Lange who had been a practicing chemical
engineer before entering the Seminary,

The CGape Girardeau Station = While the station at Little Rock was

belng esteblished, a sultable location on bedrock under similar
conditions of cooperative housing and eare was sought somewhere
to the southeast of Saint Louis, Sites were examined in western
Tennessee and in southern Illinois but each of the projects even=
tually came t6 naught until finally in 1937 Southeast Missouri

State Teachers College became interested. The President of the
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The Gravity Drive Wood-Anderson Seismographé in the Little Rock Station
{Similar seismogrephs are used in the Csape Girardeau Station)




Caps Girardeau Seismological Observatory Vamlt
Doctor 4, C, Magill

Doctor John Herty

The Wood-Anderson Seismograph in use at the station

Professor Antoine

E“



College was approached by Doctor A. 0. Magill, Professor of
Chemistry and head of the Science Department. The President
reacted favorably to the project and negotiations were begun
which culminated in agreement similar to that with the Seminary
in Little Rock, whereby the College would furnish housing and
care and would be able to make use of the records for local
pablicity, and Saint Louis University would furnish the instra-
ments, photographic paper, supplies and overall care and would
publish the results. A site was fouwnd with hard limestone ex-
posed at the surface and a masonry veult was built upon it and
a six-foot by sixz=foot concrete pier was poured on the fresh
surface of the rock. During the years that had intervened the
two seismographs were set up and operated in the gymnasium
vault of Saint Louils University and had been thoroughly tested
before they were transferred to Cape Girardeaua The new sba-
tion began %o function in 1938 with Doctor Magill as Director.
After some years, the head of the Physics Department, Doctor
John Harty, took over and kept the station in excellent opera-
ting condition until his departure in 1946, From 1946 until the
presént the station has been once more under the management of
Professor Magill., Since 1949 Professor Antoine has immediate
charge,

In 1949 these instruments, like those at Little Rock,
were remodeled by the Sprengnether Instrument Company. Difficul-
ty was experienced because of excessive moisture in the vault; but
that difficulty has been overcome through the installation of an

air-conditioning unit.





