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WELCOMRE
To Guests at Cheltenham Ubservatory, Oct. 10, 1934.

By
CAPTAIN R+ S P2TTOR
Director, U. £. Conat and Geodetic Lurvey.

My friends-
It is a special pleasurs to welcome you here Shis afternoon,for a speeial
reason with which you will all sympathize; to me this little group of buildings,

sinmple and unpretantlous as they are, stands as a physical symbol of one of ths

finest manifestations of human aspiratios. I een say that to such a group as this,

bacnuse you ars here today im dirset consequence of the fast that that sspira-
tion is the priscipal motivating force of your own lives. If lhose strauctures
are the inamimate symbols, some of you are a2 part of %he liviag -:cau_ty of what
1 have ip mind. *
The aspiration of which I am thinking is thet will %o pemetrsiec (urther inte
the unexplored regions of infinite truth, which manifeestis itself in fundamental
scientific research., I oan think of no mm@r or more imspiriug purpose %o
which one amight dedicete himself. For, intrinsically, I think we may envy any
man, whetever iLis msterial circumstences, wihoee dominant passion in life is to
know truth. And extrimsically, I think that man'e principsl hope for the future,
at least in this Semporal, mundane sphere, is to be found ir progress in that
eternal struggle to bring him into closer and mere hurmonioue relation to his
enviromment, which is one of the objectives of scientific research.
I am not going to elaborate on this ides, or presch you a sermon about it.
I mention it at all only beenmuse I have sensed th.t this meeting has an inner
significance which lifts it above the plane of & mere pleasant sceial function.
I think sdch a meeting as this partly would f=il in its purpose if 1t dic¢ not

enable us to withdraw for a moment to & fantage point from which our view of the
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forest was not oLlsoured by the trees. fie dare not lose th:t larger vislion. .fho
conduct of selentific research demands the exereise of an infinite patiemce whioch
remains tolersble only for so long as we have the visiom before us. To ir.
Hartvell, for esample, who hss devoted more than twenty years to the work of the
observatory, the task lonz since would have been unendursble if it ever had be-
cone merely a day's work for a day's pay. Gamua as the lonely, iscleted ruler
of & man's destiny would be momstrous; gmme visioned in her sppropriste place
in the eternsl scheme of things can be beautiful end inepiring.

Mulmﬁmto@yhmﬁahtlyummmmumdueto-

retain that vision. The stimulating eflecis of our contaets with you, your
probleas on which you hove snliisted our aid, and conversely, those of our own
which you huve helped us to solve, sll heve contributed to % at end. fe want
you to know that we vaiue your friendship and cooperstiom and that we hope always
to give us well as receive. 1 know Captain Heck will second all that I say along
that lime. I know you would all like ‘o hear from Mp, uuﬁ' 1 hope he will assure

you that his practice will be detier than my presching.




Address of Captain N. H. Heck,
€hief, Division of Terrestrial Maegnetism & Seismology,
U. S. Coast and Geodetic Survey,
At Cheltenh=m Megnetic Observatory, Oetober 10, 1934.
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For a third of a century, or three sun spot cyeles, the Cheltenham Mag-

netic Observatory has been in continuous operation, day &nd night, and this
gives sufficient reesson to review and exhibit this work and related esctivi-
ties. We welcome &ll of our guests and especielly those of other institu-
tions who have contributed to the work or to whom our activity in this field
has contributed useful information.

The keynote of the oceasion is informality and I am not going to mske &
formel address. However, it is essential that certain facts be understood
end I am going to try to give you & correct pieture.

The plan for & magnetic survey of the United States was prepared in 1899
by Dr. L. A. Bauer, then Inspector cf Magnetiec Work, Coast and Ceodetiec Surveyi
The plan included field observations at every county seat in the United Stateé
and the operation of a number of observatories throughout the Unifed States,
and the regions under its jurisdietion. Prior to that time observatories had
been maintained at Key West, Fla., 1860-66; Madison, Wisconsin, 1876-80; Los
Angeles, Calif., 1882-89; San Antonio, Texas, 1890-95 - at the last two with
the same Adie instrument you will see in operation today - but all the series
were too short to be entirely satisfactory.

From the adopted plan came the present observetories at Cheltenham, Sitka,
end Honolulu. The observatory started at Vieques in 1903 was 1atér moved twice,
but care was taken to make the necessary observations to insure & homogeneous
series for the region. The Baldwin, Kansas, observatory of the original plan,
operated for control of field observations in the middle west, was abandoned and
the Tucsen, Arizona, Observatory was established in 1909.

In plenning for an observatory near Washington, it was realized that in

addition to the regular functions it would be necessary to provide a place for
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testing and comparing instruments and for carrying on investigstions in coepera-
tion with the Washington office.

.11 these purposes were taken into account in selecting the site and de-
signing the necessary buildings. It was also necessary to find a site free from
present and future artificial disturbance, uniformity of magnetié distribution
over the area needed, all combined with reasonable accessibility end ease in ob-
taining supplies. Unfortunate experience at San Antonio, Texas, and at many
foreign observatories with the disturbing effects of electric cars made it nec-
essary to give special attention to this consideration.

ufter much investigation of possible sites the one before us was echosen.

It was part of the 800-acre farm of the House of Reformetion for colored boys.
It is 14 milés Southeast of the National Cepitol and 1-1/4 miles from the Chel-
tenham railway station, and a mile from the Crane highway.

.8 a result of this careful selection no serious difficulties have arisen
and the site is today as suitable for magnetic work as when it was chosen. The
site is leased from the IZouse of Reformation.

The preparation of plans for the buildings and their erection was assigned
to John 2. Fleming, then 4id in the bureau.and today with us in quite a differ-
ent capacity. He had numerous unusual problems in operating two sets of re=-
cording instruments in the same building but far enough apart to avoid mutual
disturbance. No ssem=magnetic material could be introduced and the building hed
to be insulated against temperature changes at a time when none of the modern
means of accomplishing this were available.

The buildings were begun near the end of 1900 and observations began in
April, 1901. .Their unbroken continuity (except for a few hours) has in itself
made aabhnportant eontribution to the value of the work. Standards have been
maintained during the entire period so that the work of the observatory is

known throughout the earth and it is frequently referred to in literature on the




subject.

Personnel is a most important consideration in connection with the records.
The observatory was first under the charge of Walter G. Cady, now professor of
Physics at Wesleyan University; next followed L. G. Schultz, who later ﬁad
charge of an observatory of the .rgentine Republic and still later returned to
the United States to erect the no longer existing magnetic observatory of the
Weather éureau at lfount ‘'eather near Bluemont, Va. Then came W. F. Wallis, now
of the staff of the Department of Terrestrial ..agnetism, €. I. W., and then J. E.
Burbank who did useful early work in the study of microseisms or minufe earth
tremors. George Hartnell took charge in 1911 and continued to the present year
when Lieut. Comdr. Eoline R. Iand was placed in charge, .ir. Hartnell remaining
at the observatory to carry on important investigations in instruménts and
methods. S. G. Townshend, Jr., has been assistant observer confinudusly since
1903 excépt for a short period of duty at Baldwin, llansas. -

During the long period of observation, the nlant as a whole has had sever-
al narrov escapes. A severe bolt of lightning has passed through this highlyA.
inflammaﬁle variation building without damage except +the shattering of a flag-
pole formerly on the building. A tornado removed part of the roof. The most
serious menace developed within the paSt few years from the activitj of an ene-
my which had no regard for scientific accomplishment. This was the small ihsect
known as the termite. He found the combination of wood and sawduéf much to his
liking and was well prepared for a comprehensive attack in millioné ﬁhich would
soobn haye rendered the buildings not only unsuited to their purpoée But actually
unsafe. Emergency and public works funds were made available. The office build-
ing which you are now in, was rebuilt??iew foundations were placed under the
adﬁacegt variation building. ~ new camparison and test building replaced a very

small one which was moved to another site and which will soon be used for con-

tinuous cosmic radiation observations at the request of the Committee of the
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Carnegie Institution of Wwashington which deals with that subject.

The pier arrangements of the various buildings were modified to meet pre-
sent needs with the advice and assistance of Dr. Fleming and his staff.

lMuch cooperative work is done here. In 1922 The association of Terrestrial
Magnetism and Electricity of the International Geodetic and Geophysicel Union,
asked that each country designate an observetory for making measurements to
maintain the international magnetic standard. In 1923 the ‘merican Geophysical
Union asked that this function be performed jointly by the Cheltenham Magnetic
Observatory and the Magnetic Laboratory of the Division of Terrestrial Magnet-
ism, Carnegie Institution of Washington. While that organization has the re-
sponsibility of establishing the standard and of making international observa-
tions to maintain it, it is now necessary to mske its observations for the
United States almost entirely at Cheltenham, because of the encroachment of the
city of Washington on its present site. There are many cooperative observations
with the Carnegie Institution of Washington.

The Naval Research Laboratory has frequently made use of the favorable mag-
netic conditions at Cheltenham for various investigations.

The Bureau of Standards from time to time makes precise measurements of our
instruments in connection with the work in international standerds, it has given
assistance in problems relating to magnets and has aided in other ways. In re-
turn it makes use of the records of the Cheltenhem Observetory to control inves-
tigations being carried on in its laboratories.

The uses of Terrestrial Megnetism are too numerous to mention here. The
exhibits show that needed information is furnished for all mariners' charts and
aviation maps. The Cheltenham records are particularly used in comnection with
radio transmission problems, the records being duplicated weekly for the benefit
of the\éureau of Standards snd the research department of one of the lsrge broad-

casting companies. Other communication compenies and the Naval Research Labora-
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tory require similar duplication from time to time. This informstion is demand-
ed long before we have had time to make use of it ourselves. Cheltenham also
furnishes daily the magnetic information for the so-called URSIgram or message
giving magnetic, solar and other conditions which may affect radio trensmission.
The information is compiled by Science Service and broadcested by the Nevy De-
partment. Cheltenham furnishes from time to time, and Tucson, continuously,
information of use to geophysical prospectors by magnetic methods.

lie have today three special guests znd I wish to say a little about each.

Dr. John ... Fleming started his career in megnetic work in the Cozst and
Geodetic Survey and built this observatory as well as that at Honolulu. In
this work he showed the efficiency, zeal, mastery of details and executive abil-
ity which have characterized his career ever since. His accomplishments are too
numerous to mention. His present important duty as acting director of the De-
partment of Terrestrial .lagnetism of the Carnegie Institution of ‘Jashington -
tells the story in itself. He has alvways shown a cooperetive spirit and the
close relations of his organization and our bureau in the field of terrestrial
magnetism are in itself responsible for much joint accomplishment. e played an
important part in the participetion of our country in the Second Folar year, not
only through the work of his own organization but in obtaining the necesssary
aprropriation which made possible the participation of our buresu and other Gov-
ermment agencies. He is nov president of the Asssoniation of Terrestrisl ifagnet-
ism and Electricity of the International Geodetic and Geophysicsl Union. He
also was the loyal assistant of Dr. L. #. Bauer during the years of establish-
ment of the country-wide magnetic work of the Coast end Geodetic Survey, the
organization of the Department of Terrestrisl :lagnetism of the C. I. W. :nd the
development of ocean surveys from the time when Dr. Bouer end our late assist-
ant di;;ctor, Captain R. L. Faris, established magnetic observations atAsea,to

the building and extensive voyages of the non-magnetic ship CARNEGIE.
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Dr. J. Bartels of Lberswalde, Germeny, and research associate of the Carne-
gie Institution of Tashington is npresent not only as an outstmnding figure among -
world megneticians, but he represents the scientific Germany to vhich this ob-.
servatory and magnetic work in generzl owes so much The method of obtaining
the horizontal intensity was developed by Giuss 100 years ago. i little later
ieber developed the earth inductor. The large absolute instruments in this build-
ing were built in Germany end also the Eschenhagen variometers of vhich you will
see one set not in use, while the others are closed from view today so thet the
work of the observatory will not stop. ..dolf Sehwidt has made meny contributions
which we utilize daily. Dr. Bartels has made and nublished meny important in-
vestigations and not the least of his services has been his contributing vith
_ngenheister an important chapter on the magnetiec field of the earth to the H:nd-
fur Experimentalphysik.

Daniel L. Hrzard, senior mathematicisn and chief magnetician of the C&Psé
and Geodetic Survey entered the service in 1892. Fe¢ served under Mr. Schott in
what was then the Computing Division until 1899 vhen he entered the magnetic
work of the bureau with which he is associated not only in “eshington, but in the
minds of magneticians all over the earth. Fe has been almost entirely on office
work though he svent about & year on field work in early days, made observations
during the solar eclipse of 1900 end instructed officers of the PLTTERSON, BLAKE
and BAdHE in magnetic work. Fe is rmerhaps best known for his directions for mag-
netic measurements which are in use throughout the earth. '/hen a revision was
called for some years ago he was asked to meke the instructions apply to the
southern as well as northern hemisphere, the request coming from international
sources. One of his great contributions has been inwing his ripe judgment to
secure\fhe best values of the magnetic elements when the instruments go wrong.
They should not do so, but ve are pursuing & very small physical unit, the gamms,

and very small instrumental changes meke trouble. Little has been lost however,
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because of Mr,'Hazard's ability to deduce the most probable value. IIis knowledge
of maénetism throughecut the Uhiﬁed States ié brofOund and he has put the informe—
tion in systematic and convenient form for all citizens who desire to meke use of
it |

In conclusion I wish to usk you to use your imagination and to look beyond
these strictly utilitarian buildings and instruments to the fact that we are deal-
ing. with one of the fundamental and elusive forces of nature. In our geodetic
work we measure another fundamental force - gravitation - but this once measured
remains the same at the same place. In magnetism we cannot prediet today what
tomorrow will bring forth. In the struggle for a better understanding of this
fundamental earth science the Cheltenham Observeatory is in the front line of

attack.
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BRIEF  DDRESS OF DR. JOHN A. FLEMING.

Captain Patton and Captain Heck have covered the scientific side of the
work so I will speax in a more general way. :

When this observatory was under construction, I had some difficulty with
the workmen from Baltimore, who sometimes failed to return after the week-end.

On one ocecssion, I discharged one of the carpenters for returning on Monday
morning in an intoxicated condition. Before leaving, he carefully strewed iron
nails over all the foundation of the building. They wers all csrefully recovered
but this illustrates the great care that was taken to keep the bullding non-
magnetic.

My association with mognetie work began under the instruction of Dr. L. A.
Bauer at the University of Cincinnati, and my associstion continued with him
until the end of his life. I also had early associstion with My, Hezard, and
1 remember that a classmate of mine and myself did our best to find errors in his
work but always met with no success.

It is a pleasure to me to be able to call attention to the close cooperation
thet has always existed between the Coast and Geodetic Survey and the Uepartment
of Terrestrial Magnetism of the Carnegie Institution of Washington.

Dr. ‘euer from the first did his best to make the work intermetional in cheracter,
and in this and in other ways, he, and I as his successcr, have found the work
of the Coanst and Geodetie Survey indispensable. There has been very ilmportant
cooperation in the past between the two orgamizations which has increased es-

pecially during the psst few years. ['lans have been worked out for the future
which -111\muy incresse “he results of such cooperation.




BRIEF ADDRESS OF Dh. J. BARTELS.

I am very happy to be here today and to extend my heartiest congratula-
tions to the Coast and Geodetic Survey om this snniversary. The notice of the
occasion was too short to make it possible to arrange for greetings from the
magneticians in Germany and elsewhers across the sea. So you must accept
instead my personal good wishes.

One can never gquite get rid of the impression that some very special thing
is going on in this place. That is, thers is something especially distinetive
about the earth's magnetism in this vicini_ty. This is, of course, not true,
but rather it is one of the places where instruments are available to record it,
and the measurements are made with care. |

In cxtcndi;lg congratulations on this birthday, I feel that I ean best
express the views of scientists across the sea by telling you of our gratitude
to the U. S. Coast and Ceodetic Survey for the careful planning and exeellent
work extending over so large an area of the earth's surrace. We also appreciate
the fact that you are not jealously guarding the records by keeping them hidden

from everyone, but making them inihblo to all who can profit b them in the

form of excellent publications.
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BRIEP ADDHESS OF MR. D. L. HAZARD

It is very gratifying to have the Cheltenhan Observatory restored to noi‘nal
operation, after the disturbances incident to repairs and sdjustuents, and to
note the improvements which have been made in buildings and equipment. uith the
greater opportunity which Mr. Hartnell will now have for study of the theory of

the instruments and methods of observing, and with the experimental work to be

- undertaken with the cooperation of the Department of Terrestrial HMagnetism and the

Bureau of Standards, further improvements may be expected, giving assurance that
the work will zo on for many years without disturbance and with increasing ef-
ficiency and that the future output will be of even higher grade than the very
fine results obtained during the first three sun-spot cycles of its existence.

It is also gratifying to note the inereasing recognition of the value of its
work, of which this gathering is an evidence.

The study of the onrth'i magnetism by the Coast and Geodetic Survey, im-
planted by Hassler and kept growing by Schott for nearly 50 years under semi-arid
conditions, took on a new lease of life with the more generous appropriation
which was provided in 1899, and branched out and developed rapidly under Bauer's
careful plamning snd foreceful initiative. It is mow beginning o bear fruit and
we can look forward confidently %o an increase in the value of the crop with

every year of its growth.
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1. Group of visitors at Cheltenham Magnetic Observatory,
Cheltenham, Maryland, U. S. A., on October 10, 1934, This

Observatory has been in continuous oneration for 33 years.

2., Interior view of Office building at Cheltenham Magnetic
Observatory, Cheltenham, Maryland, U, S. A.,, on October 10, 1934.
In the view are shown severzl special devices, charts and mag-
netic instruments which were placed on special exhibit. Non-

magnetic stove at the extreme left.
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