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INTRODUCTION.

The Iowa Weather Service has now been in continuous operation
for over twelve years. As a result, lowa possesses a fairly complete
record of the weather for this time and for all its varied regions cov-
ering this entire period, which embraces some of the most remark-
able atmospheric conditions that may ever be expected to occur in
Jowa. During this period we have experienced hot seasons and cold
ones, dry seasons and wet ones; we have had hot winters (1882) and
cold summers (1883); we have had floods (1881) and drouths (1886,
1887). We have had seasons almost without local storms, and such
during which tornadoes did considerable damage. A permanent and
reasonably complete record of such a period of a dozen years will
ever remain one of the most valuable documents to Iowa.

When starting this service, there was nothing of the kind in the
United States. We had to plan and to invent methods. After a few
years of work, six other States organized after our plans, mainly
through the influence of public spirited men of science, such as my
former student and assistant, Professor Francis E. Nipher of Wash™
ington University, St. Louis. The national weather burean remained
for years indifferent, if not hostile, to this work of climatological
stady, But since 1882 the great power of the signal service has
taken hold of this independent State work, and greatly to the detri-
ment of real climatological study, draws most of this work into its
own more mechanical labors, aiming almost exclusively at the pro-
duction of so-called indications and probabilities. It is to be hoped
that a broader, more scientific, spirit will in time prevail in the
management of the national service that will harmonize and co-oper-
ate with and not suppress the State services that have for legitimate
field of labor the careful study of the climate of each State of this
great Union.

For two years and a half, I had not only to do all the labor, but
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also to foot'all the bills. For all the twelve years I have dong the
labor of managing and building up the service. How great 8a0Tifige
were necessary to do this, no one will know and few will appreciate,
The seasons of vacation became seasons of hard labor; and days of
rest during the balance of the year were almost unknown. Besig

I was closely tied down to one place, not being able to leave the State
for even a’short recreation in over ten years. Furthermore, my awy
dwelling was crowded by the demands of the service; one room afer
another was taken possession of, and even after alarge wing had beey

added for the use of the service, there are only to-day four rooms lefy

myself and family, and even these rooms are being invaded by the
service. Still worse, the cost of building, the maintaining the strue.
tures in repair, the payment of high city and county taxes on thg

same, as well as interest on mortgage, has drawn heavily on my finan.

cial resources in fairly good days, and has become a grievous burden
now when persecuted by one of the most relentless and powerful cliques
of Towa. When in a position to do well-paid expert work in chem.
istry and toxicology—work that had been very remunerative to me
for years—I freely surrendered it because my time was needed in the
work of the service. Thus I had not only greatly increased expense,
but also diminished income as necessary consequence of my endeavor
to do the work of this service. I have never said much about this
topie, because I did not do this for personal advantage, but impelled
by a desire to contribute to the advancement of science and to the
welfare of the State; and I refer to it now only because persecution
has almost made it impossible for me to continue the work under the
present conditions. When the history of educational and scientifie
work in Iowa for the last five years shall have been fully published,
ag surely it will be, there will be abundant cause for regret.

In the hope that the work of information will be completed at an
early day, and that persecutions worthy of the dark ages will find no
permanent home in Iowa, I proceed to the exposition of the work
done at the stations and at the central station of the Towa Weather
Service during the last few years.

REPORT OF THE DIRECTOR.
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THE STATIONS AND THE OBSERVERS.

The first condition of success in the study of the climate of g great
State is the establishment of stations in all its parts. As no compen.
sation can be offered, the observers have of necessity to be volunteers,
To secure the best possible observers is the work of time, and wonlq
greatly be assisted by frequent visits of the director; but such traye]
has been very limited on account of lack of funds and time. The
most valuable observers.are those who delight in the work they do,
and are glad to obtain the results of the entire service as publisheq
in its bulletins and reports; furthermore, the instruments furnighed
are to remain the personal property of the observers.

Other things equal, the observers of longest continuous service are
the most valuable. Some means should be taken to recompense
them. I have issued diplomas for five and ten years continuous ser.
vice; but the State could well afford to do something more substan-
tial in the way of recognition of valuable services rendered.

The work done by volunteer observers is not light nor withont
serious difficulties; it even involves positive sacrifices. Thus, to be
on hands three times a day, year in and year out, at stated hours, in-
volves great hardship, even though modified by the aid of a trained
associate 2bserver to attend to the work during the temporary absence
of the regular observer. People who never thus have been tied down
to such work for years can have no conception of the sacrifice of
time and leisure involved. Again, the proper observation requires
the volunteer to step out of the house in order to make his observa:
vations; this has to be done in rain as well as in shine, and when the
thermometer is driven down into the twenties below zero by the bliz-
zard, as well a8 when it is up high in the nineties. To do this work
once in a while, or for a week or two, may be pleasant enough; but
to keep doing this work, day after day, and year after year, requires
indeed men and women who are earnest in the labor they have vol-
unteered to do. Every single volunteer observer and assistant who
has continuously kept an unbroken record of the weather at his sta-
tion, and sent a true copy to the central station, has done valuable
work for the community at large and is entitled to the thanks of the
State for the same.

The work of the observers is not completed with the record of the
observation made at the time. The results have to be carefully sum-
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med up by decades (ten-day periods) and months, and a trne copy
has to be made to be sent to the central station. The original rec-
ord remains in the hands of the observor. It isin the shape of a
handy volume for each year. Many of the volunteer observers of
the Jowa Weather Service have now twelve such volumes. These
books are of permanent value to each station, and should be most
carefully preserved. Where for any reason such preservation cannot
be given, they ghould be sent to the central station for keeping. To
nearly all observers, these station records are most valuable, and
could not be obtained from them for either love or money.

The different portions of Towa are not equally well represented by
guch stations. The rapidly growing northwest is not well enough
dotted with stations. The demands of business are too urgent, leis-
are insufficient, and distance too great from central station for re-
peated personal efforts. The older, eastern part of .the Statet has
naturally the most stations, and also the longest contu?ued stations.

Again, many observers having donme the work admirably, finally
gonclude to go farther west, leaving the State. In such cases I have
arged them to keep up their observations in their new home, and to
continne to report. Only in this way can thoroughly comparable re-
eults be obtained, and the old observer remain of value to the ser-
vice, a8 well as the service recognize its obligations to ‘him. But t:ew
have, however, been able to- remain thus connected with the service,
though many of our best observers have migrated to western states
and territories during the last dozen years. At present there are
regularly reporting to us only three of our old Towa observers now
resident beyond Towa’s boundaries. They are : Pnonsso'n Cl?mm
E. Brssey, for many years at Ames, Story county, now in Lincoln,
Nebraska ; Mgs, Marraa F. Goppar, formerly observer at Center-
ville, Appanoose county, Iowa, but now at Goddard, Tm:ner county,
Dakota ; and Dr. Tromas Riae, formerly observer at Tipton, Cedar
county, but now resident at Pasadena, California.

Emigration from Iowa has affected our list of observers very con-
siderably, as may be seen from the following far from complete list
of observers that have removed from Iowa. In this list, only such
observers have been entered as have reported regularly to us for sev-
eral years before leaving Iowa :

A. Jonnsox, M. D., observer at Earlham, Madison, county ; re-
moved to Colorado. He was a very painstaking observer.
. :



10 IOWA WEATHER SERVICE.

A. 8. BruvEr, attorney, for many years a most excellent obseryer at
Newton, Jasper county ; his reports having been sent every five
daye, and printed in full in the reports of pentade stations, He
removed to Dakota, continued to send reports from there, but his
wife dying, he discontinued his weather observations, greatly to onp

regrets. His reports were very complete and always in elegant
shape.

A. H. Beargs, while superintendent of sehools at Waverly, Bremer

county, seut regular reports of good observations. He removed to
Illinois.

F. M. WirrER, for many years superintendent of schools in Musca-
tine, was one of the earliest observers of this service. It is almost
superfluons to say that his observations and reports were excellent, he
being a man of decided scientific bend of mind and considerable
experience a8 an investigator. He continued his observations until
he removed from Muscatine, but enlisted and trained a snccessor in
the person of F. Rerrert, druggist, who has faithfully and satisfac-
torily done the work ever since, and continues to do so now, after
Mr. Witter has returned to Muscatine.

Tromas W. Bennerr, M. D, observed for several years at Craw-
fordsville, Washington county, until he removed west.

Cares Brown, M. D., served as observer at Rose Hill, Mahasks
county, until he moved west.

Miss Mary Hamiurox reported from Floris, and afterward from
Bloomfield, Davis county, until the family removed to Des Moines.

Ira Brasneams furnished regular reports from Sanborn, O'Brien
county, and favored us with many excellent notes on special phenom-
ena, not a few of which are printed in the reports. He has removed
to Nebraska.

Cuaries Rice, M. D., a most reliable and faithful observer at
Smithland, Woodbary county, removed to Dakota. He has returned
to Iowa, and continues his observations and reports in the same ex-
cellent manner.

[ Fraxk A. Frercuer for a number of years took daily reading of
the water gauge which the board of supervisors of Johnson county
had placed, at our request, in the Jowa River, fastened to the middle
pier of the centennial bridge. He has moved to California, and we
have not yet been able to obtain a man willing to regularly continne
his work.
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W, H. BraiNerp observed at Grinnell, Poweshiek county.
His reports were very good indeed. He was injured by the great
tornado of 1882, and his instruments were destroyed by the same.
He has furnished a very complete report on his personal ebservations
on that tornado. We have never been able to fill his place at Grin-
nell, after he left for Minnesota.

M. M. Mourrox has for many years taken regular observations at
Monticello, Jones county. He removed to Dakota.

Brooks F. Hovr, a very industrious student of natural science,
observed for several years at his father’s home at Ead’s Grove, near
Manchester, Delaware county. Many special communications from
him are found in the printed reports, especially on the time of flow-
ering of plants and arriving of birds in spring. He has removed to
Alabama.

Epwarp Dare, who observed for several years on a farm southeast
Sibley, Osceola county, has gone to Chicago.

Fraxk E. LaxvErs, volunteer observer at ‘Webster City, Hamilton
county, has removed to Des Moines. We have excellent reports from
him for several years, including special reports on hail-storms.

JONATHAN .Tnu'cnlm, horticulturist of Keosauqua, Van Buren
county, left for California some years ago. After his return to Towa,
he has settled at Bonaparte, in the same county, and continues to
favor the service with his reports regularly. Beinga practical hor-
tieulturist of long experience, we have many valuable notes on special
phenomena from his hand.

Tros. E. Sugars has furnished very excellent and complete reports
from Ottumwa, until he removed to Colorado. There is not now an
observer at Ottumwa.

This list might be considerably extended. It is, however, s'nﬂl-
cient to show that the removals from Iowa have proved quite serious
an obstacle to our work. I cannot too strongly urge each observer to
find and train a successor before he leave his station.

During the twelve years of labor of this service, not a few .of our
belpers have died at their station. We hope some day to publish the
data we have collected concerning the life history of these observers;
here it may be sufficient to say a few words only.

Sorox D. Privpre, draggist at Fort Dodge, began work as obser-
ver in 1875, at the very organization of this service. He took special
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delight in this labor, which to him was a recreation. He provideq
himself with many instruments which were not required. His re.
ports were excellently written. I had the pleasure of meeting him
personally on my magnetic survey in 1878. His health was failing;
he went to Texas to recuperate, but died in 1880. His aged father
continued the work done by his son for several years, until advancing
years compelled him to quit.

Cuarres L. WERNER was schoolmaster at South Amava, where he
observed for several years, until kis death in 1882, He was a very
painstaking observer; his very working was like print.

James HareNess observed at Harper, Winneshiek county, until
his death in 1880. His observations were very carefully made, and
his reports very plain.

Norman Lewis, a very bright and painstaking observer at Hamlin,
Audubon county. He took especial delight in meteorological obser-
vations. We have several good maps on special storms from him.
His constitution was broken down by rheumatism, and he died in
February, 1878. His mother, Mrs. MerLissa Lewis, has most faith-
fully continued until the present day the work so well begun by her
son.

C. NarrrseN, professor in the Norweigian Lutherian College at
Decorah, furnished very excellent and regular reports until he died,
in 1884,

Pror. D. 8. BagLoox, of Griswold College, Davenport, was one of
the first to volunteer in 1875, when we organized this service. By
the assistance of his niece, Miss Saran G. Foorg, he continued to
observe till his death, January, 1886. The work was continued by
Miss Foote for about one year longer. The station at Davenport has
always been a pentade station, and as such the observations have
been printed in the reports of the service.

Hiram M. Basserr, M. D., was physician in charge in the hospital
at Mount Pleasant, and for nearly ten years continued a full set of
observations for this service. His reports were a marvel of neatness
and acouracy. His station ranked as pentade station, and his obser-
vations are printed in the report. He died in February, 1887. D=
Max Wirre continues the observations.

Having briefly referred to observers who have removed from the

State or have died at their post of honor, we ought to mention those
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who are still in harness, at least those who have continued the work
for so many years. I am glad to say that there are many of these,
and that but very few indeed have quit the service after having passed
the preparatory year. Still, it may be thought best to only refer to a
few of the more striking facts connected with those now continuing
the work of many years.

Some of these observers are now getting quite old; but they re-
main young in this work, and when from time to time reminding me
of their advancing age, they couple this mention with some pleasant
remark about their work. There is an old gentleman on the slope
fast approaching eighty, whose report is yet among the first to
arrive, and whose notes are as cheerful and pleasant as if he were a
half hundred years younger. Another observer in central Iowa has
on his farm raised a splendid crop of boys and girls, several of which
have been students of mine in years gone by; the noble old father
has made a most careful and absolutely reliable record of the weather
for the last dozen years, and only of late has been compelled by ad-
vancing years to limit the extent of his work; the character thereof
is as excellent as ever. It is indeed a pleasure to count such men
among the volanteer observers of Iowa.

Again, if we look in another direction, we saw last fall at the head
of the ticket of the one great political party a name that has been
on the roll of Iowa volunteer observers from the very first; and the
second name on the electoral ticket of the other political party has
been enrolled almost as long. It is true, the first name of the first.
has changed in the course of time on our mailing list; when the
father could not find time, the daughter continued, almost without
interruption. 1In the other case it has been similar; both daughter
and wife have assisted and still assist in taking the observations and
making the record.

Finally, in looking down the column of our list of volunteer obser-
vers, I notice a familiar name from southeastern Iowa. When my
friend began this work in 1875, his home was happy, and wife and
daughter aided him. Since then, both wife and daughter have been
taken from him; no longer do reports from that station arrive writ-
ten in graceful lines, and even the masculine hand-writing of our
bereaved friend seems to indicate the great loss he has sustained. Is
it not worthy of special praise to keep up such public work under so
depressing circumstances?

I cannot close these general remarks about the volunteer observers
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of the Iowa Weather Service without especially expressing our obli.
gations to many of the women of Iowa. Daughters and wives serve
at many stations as associate observers, carefully taking the observya.
tions when the father or husband is necessarily away from home;
and at some stations, a lady is the regular volunteer observer,

Having noticed the loss which a body of volunteer observers in 5
comparatively new State suffers from removals to other States, ang
seeing that even death makes noticeable inroads in the course of time,
the question of a regular increase in the force of observers becomes
of considerable importance. For this our service has to depend
mainly on the efforts of the older observers, and on the personal in.
fluence of the director. If time and means would allow the director
more extended travel, a proper recruiting would be comparatively
easy. But as it is, it may suffice here to say, that on the whole the
number of stations has remained fully as large as can well be man.
aged by the director under existing conditions. With more means
at hand, a more dense net of stations could be spread over Iowa,

New volunteers are required to observe a number of months’ phe-
nomena, sky and wind only, and to report observations monthly,
Having thus been trained in the most important work of non-instry.
mental observations, they will be able to tell whether they would
really like to go on with the work or not, and thus have a proper
chance to withdraw if they wish to. At the same time, the books &t
the central station are not encumbered with untried names, for these
volunteers are enrolled only as such, and are not enrolled in the list
of observers.

If now the volunteer finds that the work is really congenial, and if
the director finds that the reports of non instrumental observations
are well made, the volunteer is furnished with a rain gauge and is ex-
pected to add rain-fall measurements to his other observations.
Finally, he is also furnished with a properly tested thermometer, and
and becomes enrolled as a volunteer observer.

Since this order has been insisted upon, we have had scarcely any
trouble with new observers. Indeed, they have a fair chance to learn
fully what the work is like they will be expected to do before they
finally commit themselves to the same. It has also greatly relieved
the management of volunteers at the central station. Althongh
every volunteer is informed that no pay is made for observations, we
still have once in a while a volunteer decline to become a regular ob-
server because no pay is given.
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The question of remuneration for work done will have to be con-
sidered some time, no doubt. But it isa very difficult one to face
for a young service. If anything like a reasonable compensation in
money were to be made by the State for the work done by the obser-
vers, the sums required would necessarily be very great in compari-
son to the little the State is now doing for the service. A payment,
of five dollars a month for full stations would be the lowest possible;
but that would make sixty dollars a year, or $1,620 for only one such
station in each of the twenty-seven weather districts of Iowa. There
should be not less than three other stations in each district, giving
full noon observations and phenomena. Twenty dollars a year would
not begin to compensate for that work. This would amount to as
much as given above. Hence the total for one full station and three
noon stations in each of the twenty-seven districts would require
$3,240 a year, for one hundred and eight stations, averaging thirty
dollars a year for each station, or two dollars and a half a month.

But if this work of observation at the stations were to be paid at
the very low rates just mentioned, how much would it cost to pay
for the work of observation now actually being done at the central
station? Indeed, the balance required to make the above sum an
even four thousand dollars would give but a low compensation for
this work as it has been done for years—for that balance is only $760.

Thus, if Towa were to consider the question of paying its obser-
vers for the work done, it could not possibly be done for less than
four thousand dollars a year. The pay thus allowed would not even
enable the State to secure more permanent and continuous observa-
tions than at present provided; for the sums allowed are so small as
to be without determining influence on the conditions of any capable
person as to his remaining or moving away, or as to his engaging in
one line of work rather than in another.

For these reasons I suppose that this consideration of paid obser-
vers is without immediate practical value beyond the mere fact that
the people may gain a more definite idea of the value of the time
and care bestowed upon the work done by the observers of the Towa
Weather Service.

* The extent of work done by our observers is not the same at all
stations, as has already been intimated. The least work done consists
in the measurement of the rain-fall and the recording of the more
noted phenomena. We have at present only two such stations in
Towa. At quite a number of stations only one regular daily observa-
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tion is taken, namely, at noon, in addition to the record of the Phe.
nomena that runs throughout the twenty-four hours of each date,
At most of the stations the observer takes a regular observatigy at
eight in the morning and at eight in the evening, in addition to the
noon observation and the record of phenomena. All of these oh.
gervations are recorded at the time in the station record book, and 5
copy thereof is mailed at the close of each month to the director at
the central station, on blanks and in stamped envelopes furnished
for the purpose.

Twelve of these stations send, in addition to the above, a speoial
report at the close of every five-day period or pentade. These sta-
tions are designated as pentade stations. The reports so sent are
tabulated as they are received, and enable us at the central stg.
tion to follow the atmospheric conditions of the State more closely,
namely, from day to day by five-day periods. The table so drawn up
ig printed in full on pages 9 to 16 of each monthly number of the
Iowa Weather Report. This part of the report thus furnishes in the
most compact and conspicuous manner a full exposition of the weather
in Iowa for each day in the year, in all parts of the State, and for
morning, noon and evening of each day, while the occurrence of
noted phenomena is really completely recorded in time under the ap-
propriate head. By reference to this table, the condition of the
weather can be ascertained for any part of Iowa and for any time of
day at a single glance. Hence the importance of this pentade work
done. .

In concluding this subject I may be permitted once more to accen-
tuate the great importance of all non-instrumental observation of
phenomena. Indeed, if we were compelled to choose between non-
instrumental observations and instrumental only, I would unhesitat-
ingly chose the former as the most necessary. Instrument obgerva-
tions come in to complete the work; non instrumental observations
form the ground work. X

Hence we would also urge all those who take notice of special
phenomena to report the same to us, as casual correspondents, deserib-
ing the phenomena seen and stating time and place of the observa-
tion. In this manner we would obtain very valuable data in regard
to local storms of all kinds, such as hail, wind, rain and thunder
storms. All may be assured that every observation so reported will
be properly utilized, although it is not possible to promise an answer
to each letter.
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It may not be amiss to reprint here the general directions issued
repontedly to those who may desire to become volunteer observers

of this service.

OBJECT OF THE IOWA WEATHER SERVICE.

CORRESPONDENTS, VOLUNTEERS, AND VOLUNTEER OBSERVERS,

The lowA WEATHER SERVICE has for its object the study of the climate
of our State in all its most essential features. This includes the study of
rain and shine, of cloud and clear, of fine weather and foul, of calm and
storm, of squall and tornado, of frost and heat, of hail and snow, of drouth
and flood; it requires the study of cloud-forms and sun-set glories, of halos,
rain-bows, and the merry dancers of the northern lights.

The only safe basis of study is the careful observation of facts and intelli-
gent record of the same at the station, followed by thorough grouping and
gifting at the central station, and publication of these facts and results in
the bulletins and reports of the service, which thus constitute the history
of the weather of the State of Iowa, a history that is fast growing in im-
portance.

In August, 1875, this service was organized by the director, unaided. In
1878 the State of Towa established the service to the extent of defraying its
actual expenses up to a limited sum, and printing the reports.

VOLUNTEERS.

Any person, of sufficient general education, and having the intention of
becoming & regular, permanent observer for this service, will be enrolled as
volunteer, upon his or her application to the director, provided the county
of residence of this person is not already sufficiently represented.

The volunteer will now be furnished with blanks and other stationery for
record, and stamped addressed envelopes for mailing a copy of his observa-
tions to the director. He will also receive directions for the observation
and record of sky, wind and phenomena. This comprises the non-instru-
mental work, generally largely neglected, yet the most important. No one
can be advanced to the rank of volunteer observer who is not, by his reports
of such non-instrumental observations, shown to be every way suitable for
the work. To maintain this non-instrumental work properly, it has been
tound necessary to require the volunteer and observer not to join any other
service as an observer or aid.
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VOLUNTEER OBSERV ERS.

When, after abcut half a year’s practice, the qualified volunteer desires 1
become permanently an observer for the Iowa Weather Service, he will be
furnished such instruments as are necessary and at disposal at the time,
and he will be enrolled as volunteer observer. The principal instrumentg]
observations relate to rain-fall and temperature, and the corresponding in-
struments required are rain-gauge, snow-gauge, and a good compared ther-

mometer, with proper shelter. After five years’ uninterrupted observations,

reported regularly to the director, the instruments become the personga]
property of the observer, who is, however, expected to continue his obserya-
tions. A diploma is issued to all volunteer observers at the conelusion of
every five years of continued service.

Such is the interest that, during the past eleven years, hardly any obseryer
has withdrawn from the service except on account of leaving the State, loss
of health, or death.

No pay is given observers; no funds have been provided for that purpose,
All this vast work is done not only voluntarily, but also gratuitously. The
observers receive, however, a copy of all official publications of the seryice,
both bulletins and reports, as they appear. They will also have the satis.
faction of acquiring the instruments, as stated above. But their real re-
ward is the interest they have in the work they do.

CORRESPONDENTS.

Letters communicating observed facts, as to any meteorological phe-
nomena, any special conditions of the weather, will be welcome. If such
communications are repeated with regularity, the party sending them will
be enrolled as a correspondent of the service.

Letters or questions in regard to theories, predictions, prophecies, sup-
posed causes of notable phenomena and of spells of weather, will, as a rule,
not be answered, partly because experience has shown this to be useless;
partly because time will not permit. It is impossible to do all the serious

- work of permanent value that ought to be done; we cannot take time from
this for idle speculations and weather fancies.

Address all communications to

DRr. GUsTAVUS HINRICHS,
Director Iowa Weather Service,
Iowa City, lowa.

REPORT OF THE DIRECTOR.

CENTRAL STATION.

The central station of any weather service is of as much import-
ance as the entire system outside of the same, for not only will all
results be gathered and arranged at this central station, it will also
necessarily give the tone and spirit to the entire service. For this
reason I have made extraordinary efforts in behalf of the central sta-
tion of our Towa Weather Service, going even to the extent of making
personal sacrifices for the same

The actual work of this service beginning in 1875, the weather sta-
tion I had conducted at the laboratory of the State University, served
for the time being as the central station. Under an enlightened
government of such public institution of learning, at which progres-
sive science is supposed to have a home, the central station of such
a service would have been made welcome, and its wants cheerfully
met. I found, however, only the opposite, as has been the case in that
institution almost permanently. A request made for a meteorological
observatory was duly acoepted by the authorities, enly to be ridiculed
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afterward, instead of being urged upon the legislature. It would ger.
tainly have been more becoming to refuse the presentation of this
request than to adopt and deride it. And pray, why should an ingtj.
tution that claims to be a State university, not be provided with
proper means for the scientific study of the climate of that State ?
I# not the varying distribution of sunshine and rain the great sourge
of the wealth of this agricultural State ?

Accordingly, I concluded to depend on my own resources, As
early as possible in the spring of 1876 I enclosed the north portals of
my dwelling so as to convert it into a serviceable meteorological ob-
servatory ; though a small one, it was the first special meteorological
observatory ever constructed in Towa. The thermometer shelter thus
put up is still in the same condition, so a8 to secure comparative ob-
gervations with late installment of thermometers. At the same time
a good exposure for wind instruments was made by constructing a
small room, with accessible flat roof, on my barn. Here wind and
sunshine recorders were kept exposed until the more complete strue.
ture was erected, in 1879. )

In the meanwhile the service had grown, and in 1878, the State had
granted it official recognition and some support. The quarters pro-
vided in 1876 proved too small ; every inch of room available was
used, and my family was being crowded out of their home.

Hence 1 determined to provide a more suitable and roomy observa-
tory and office for the central station, by erecting a three story addi-
tion to my dwelling. As the State had made no provisions whatever
for a central station building—in fact, the State not giving enough
aid to pay a single clerk a reasonable salary—this building had to be
put up at my own expense, if at all. Entertaining at that time the
erroneous opinion that a liberal State would not allow a faithful ser-
vant to be persecuted and ruined by a few men that might centrol a
political board, I did put up that building, and thus farnished the
necessary quarters for the central station of this service. Indeed,
the central station of this service has for years not only ranked
smong the best meteorological observatories in this country, but may
even be compared to institutions of that kind in Europe. The
authorities of the State University have tried to drive me out of this
building, because I was unable to pay them the interest due on the
money invested herein; if they had paid me for my labor dome for
them I would not have been compelled to borrow money to put up or
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maintain this building. Fortunately, a few old students of mine
have frustrated their attack on this institution, thus far.

But may I nct hope that the State will now take this burden off
my hands, and furnish the director a home, instead of his furnishing
the State a home for its own work? By completing the front of the
building according to plans long ago matured, it will be permanently
suitable for the service. Besides, it is to be hoped that the State
University some day will be managed in the interest of science and
the State, when a professorship on meteorology will be established,
and the director of the weather service fill the same. This in the
relation between educational and practical science that has proved eo
advantageous in other parts of the world. For years, I did give the
benefits of such work to the University, having even furnished its
students in meteorolgy the advantages of this central station. In
this regard, the Jowa State University was leading a few years ago;
now it is noted for destroying what had been done, even to the extent
of destroying the .very instruments then provided.* There can be
no doubt, that the proper location for the central station ie in the
house in which the State University is located; the realization of the
proper soientific connection will, however, depend upon the manner
in which the University is managed.

Having briefly given the history of our central station, we now
shall take a walk through the same, with a view of seeing what it is
and what is being done therein.

The central station of the Iowa Weather Service is located on
the block just north of the University equare in Towa City. It fronts
north on Market street, and is near Capital street west, standing but
a few rods from the edge of the bluff, below which the Iowa river
flows west of the station from north to south. The opposite bluff is
thinly wooded. The exposure of the building is therefore very good
for a meteorological observatory.

Entering at the north, we pass through: 1. T hermometer hall, or
original observatory constructed in 1876 and desoribed above. The
thermometer shelter is still remaining, exactly in the condition in
which it was put up in 1876. The reading of these thermometers has
been kept up almost without interruption ever gince. On the ceiling
is yet visible the marks of the wind vane that projected some eight

*The fine barometer, a carefully compared standard, that X ud.md for ten yearsas

such, was wantonly destroyed a few months after I turned 1t over to the authorities now in
charge. Thejsame Is true of a splendid instrument for terrestrial magnetism.
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feet above the roof and moved a hand under this ceiling for convenj.
ence of observation. Being entirely detached from the brick build-
ing, the thermometer shelter is very favorably constructed for tem-
perature determinations. From this hall we enter

2. Library, where in addition to my library the works which have
been sent me by foreign and home academies and universities, ag
well as meteorological publications from all parts of the world, are
stored in fairly accessible order. This room is dangerously crowded,
From the library we enter directly into

8. The clerk’s room, which is front, commuaicates with a recep-
tion room. Type writer, filing cases for current reports are here, and
the record of pentade reports, and much of the correspondence is
kept in this room. From here we pass south to a smaller

4. Mailing and printing room, where blanks are marked and
arranged for stations, reports and publications put up for mailing,
and considerable press work is done from stencils made by means of
the electric pen, a full outfit of which I have used since 1876, The
front of the house not having been completed in 1879, we have still
to ascend the old stairway of the original house, leading from the
mailing room up to the

5. Upper hall, where files of publications, handy reference books,
manuseript in coutse of preparation, are kept, easily accessible.
From this hall three doors lead to as many distinet rooms, namely:

8. The laboratory, in which instruments of all kinds are tested
before they are sent out to the different stations, and where a very ex-
tended series of experiments and investigations on hygrometers and
humidity determinations have been made, the results of which will
be published at an early day, and which have proved of speeial im-
portance to the more ready and aceurate determination of the humid-
ity of the air, an element that is second only to the temperature.

7. The record room, containing the complete files of all observa-
tions made by the observers of the Iowa Weather Service from the
beginning, on October 1, 1875, all arranged in uniform order and
style, so that all information pertaining to any place or time may be
instantly produced from these filing cases. In this room are also kept
the blank maps used by observers or at the central station. The cuts
made from my own drawings are also preserved in this room, ready
for the printer. " Most of these cuts are photo-electrotypes, and many
thereof have appeared in the reports already published. A great
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many more should be made, but both time and means have thus far
been insufficient.

8. The central office occupies the largest and best room on this
floor, fronting north, but also receiving light from west and east, and
even south. Here all reports are first opened and examined, and ar-
ranged in proper order by means of special assorting cases. The
most interesting ornaments in this room are the manuscript maps and
diagrams suspended in frames to the walls, and showing at a glance
the course of the seasons for the last dozen of years, the normal con-
ditions of the weather for the past ten and twenty years, the track of
all tornadoes that have visited Iowa since 1876, photographs of the
Amana metorites of February 12, 1875, and other objects of interest.
Here are also the tables showing the general results of observations
by years and months, and a great number of manuscript maps which
are made in order to present the facts observed by the volunteers for
each month prior to drawing up the bulletin for that month. Above
all, this office has been the place of much hard and steady work ever
gince it was opened in 1879. A stairway leads from here to the third
floor, which constitutes—

9. The observatory proper. Here are all the instruments that
can be kept in doors, from here are observed the thermometers and
hygrometers exposed in a large shelter in front of ene of the north
windows; here are also the registering parts of the instruments ex-
posed to the wind on the terrace above. The records of past years
of observation sare also kept in this room. As to the instruments, I
shall more fully describe them further on. From this room, which
has windows {acing west, north, east and south, and giving to the eye
a clear sweep of almost the entire horizon, a door leads out to a south
balcony, from which a stairway runs up to the tin covered flat roof,
constituting the

10. Terrace, surrounded by a railing, and used for exposition of
the instruments used for the record of wind, rain and sunshine, as
well as for taking more careful direct eye observations than can be
done in the observatory below. The large wind vane is nearly fifty
feet above the ground on which this homelike structure stands; the
flat roof of the terrace is about thirty-five feet above ground, and
farnishes an admirable place for observations on clouds, wind, north-
ern lights, shooting stars and all other phenomena. - It is, however,
not a pleasant place in cold, stormy weather; yet, the eye observations
on the anemometer dial have to be made, and rain and snow has to be
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collected. I have been upon thisroof when the anemometer, for gh,
gusts indicated a velocity of seventy miles an hour. : i

The observatory proper and its terrace overhead constitute as good
an installation for meteorological observations as well can be devigeq
and certainly as good as any to be found in this country. 4

In addition to the above, bulky and heavy goods are kept in 3
special room in my barn. Rain and snow-gauges, thermometer
ahel'ves, eto., are here kept on hand and put up for shipment to the
stations.

From this description it will appear that the service has again
crowded myself and family almost out of the house, notwithstand.
ing the large addition put up in 1879. On the ground floor we haye
only a reception room and the dining room, up stairs only two sleep.
ing rooms left. All the rest of the large house is used in the inter-
est of the service.

Having briefly described the rooms occupied, I shall next saya
few words about the working tools or instruments in use in the ob.
servatory and on the terrace.

The rain and snow-gauges are of my own construetion, and are the
same as furnished to the observers of this service. The size of the
snow-gauge is exactly ten times that of the ordinary rain-gauge, so
a8 to avoid drifting and clogging as much as possible and allow
measurement to the hundredth of an inch by pouring the melted
sBOwW or rain into the ordinary rain-gauge ; each tenth inch height
in this represents one-hundredth of an inch in the snow-gauge. The
exposure of the snow-gauge just within the south railing, which it-
self is partly protected by the two-story house in front, has been
found to give almost exactly the same amount of protection as col-
leoted by a gauge put on the lawn.

The wind vane has double boards each four feet long, and commu-
nicates by a rod with a hand moving under the ceiling in the obsery-
atory. A Draper registering apparatus has been attached to this rod,
80 that the motions of this big wind vane are recorded continuously by
means of a pencil.

The Robinson anemometer is exposed on the northwest part of the
railing surrounding the terrace. It was made by the Hahl Manufact-
lll'il?g Company, of Baltimore, who also furnished the electric self-
registering apparatus for the same, which of course is kept in the
observatory. The galvanic battery is kept in the cellar, to prevent
freezing. The conductors are almost entirely outside, and have been
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put up in a very substantial manner. Accordingly our record of wind
run has been almost without interruption.

A sunshine thermometer is exposed on the southwest corner post
of the terrace. A sunshine recorder we have not yet been able to
obtain, but shall get one as soon as possible. During the last two
dry summers such an instrument would have furnished us almost
unbroken lines.

During the summer season an additional rain-gauge is used, which
communicates by means of a narrow lead tube with a large graduated
oylinder in the observatory, 8o as to allow the reading of the rain-fall
at any instant.

In the observatory proper are two standard Green barometers, which
have been carefully compared with the best standards in use in this
ountry. Before surrendering the University barometer, which I had
used as standard for nearly ten years, I had it carefully compared,
the Chief Signal Officer kindly detailing an observer for the purpose
to Towa City on my telegraphic request; we found the instrument en-
tirely unchanged.* Our series of barometer observations can, there-
fore, be considered a continuous and reliable one.

The thermometers used are Green’s standard instruments, specially
manufactured for us, with less narrow threads of mercury than gener-
ally made. All our pentade stations have been provided with the
same thermometers. The ordinary stations have generally been furn-
ished with all-glass thermometers, compared with true standards by
myself before sending them to the stations. '

For humidity observations both the psychrometer and different
hygrometers are in use by me; the observations being controlled by
an Alluand condensation or dew point hygrometer. I have con-
struoted two entirely new kinds of hygrometers, which have been in
successful use for now over a year; it is my intention to supply first
the pentade stations, thereafter the ordinary stations, with like in-
straments, so that reliable humidity determimations may be obtained
from different parts of Iowa.

In addition to these instruments for eye-observations or direct read-
ing, the central station is provided with a fall set of self registering
instruments, excepting only a self registering rain-gauge. The con-
tinuous record of these instruments is carefully checked and filed
away for study. Some of these tracings have already been published.

* After turning it over to the University anthorities, this fine barometer was wantonly

destroyed as Instrument of precision.
4




26 IOWA WEATHER SERVICE.

Thus, the voleanic explosion that took place at Krakatoa in the
Malayan sea, August 27, 1883, which created an air-wave that traveled
several times around the entire globe, was very accurately recorded
on our self-recording barometer. We have also very instructiye
tracings of our remarkable summer showers, known as equalls. Some
of these tracings were published in 1883, and may be found in the
report of that year.

On the whole, the greatest importance of self-registering instry.
ments congist in their furnishing accurate record of the disturbances
or showers that come upon us often without much warning, and which
at times are quite complex in their mechanism. The study of these
tracings will help greatly to learn to understand these phenomena,
and thus lead to a reasonable indication of the same.

Again, these records are important because they give, as it were,
an autographic record of the weather for any instant of time that
may be inquired after in special cases. Together with the observa-
tions made at stated hours, these records enable us to report on the
atmospheric condition in Iowa any time with much completeness and
certainty.

Finally, these autographic records will aid in determining the daily
variations and normals for the principal elements of the weather, and
thus furnish standards of comparison.

The self-registering instruments now in operation at our central
station, are a barometer, thermometer and hygrometer, made by Rich-
ard Frener, of Paris; a self registering wind-vane, the registering
part invented by Daniel Draper, of the Central Park Observatory of
New York, and manufactured by Black & Pfister, New York; and the
self registering anemometer, made by the Hahl Manufacturing Com-
pany, of Baltimore. A Draper self-registering thermometer has been
procured, but its use has been discontinued. A self-registering hygro-
meter of my own construetion I expect to have in operation before:
next spring. The self-registering hygrometer now in use, and men-
tioned above, I find too sluggish for our climate.

The génerally prevailing idea that self-registering instruments can
take the place of regular direct instruments is entirely erroneous.
These instruments are all to be looked upon as aids simply, and the
direct observations remain simply the standard ones. By means of
the self-registering traces we can complete the course of observation
during the interval between the direct observations; but the trace can-
not take the place of the direct reading. Furthermore, it requires a
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great deal of labor and not a little skill to keep a set of self-register-
ing instruments running in good order. Instead of diminishing the
labor, these instruments have greatly added thereto. However, they
have also greatly added to our knowledge, for they have enabled us
to fill in the space or interval between the direct readings taken.
Above all, they have shown us that all elements, even the pressure of
the atmosphere, are subject to most notable fluctuations and disturb-
ances of short duration that are worthy your most earnest attention.

At the central station we have now not a little material of this
kind at hand. Some of our instruments have been recording for over
five years. We only regret that the demands on our time are so great
and pressing that thus far it has not been possible to bestow as
much work on this material as the subject deserves. If the State
were to adopt a more liberal policy toward its weather service, this
and other important subjects would receive the needed attention.

In what here has been said the work of the director has been
pretty fully indicated, though a good deal more has to be dove. Thus,
the summing of results and publication of the monthly BurLeriN of
the service has not yet been mentioned. Again, the final Rerorr of
the service is being published, more promptly than by any other cor-
responding service. The volume for 1886 is complete and has been
issued some time ago, and that for 1887 is in press and may be ex-
pected to be out in a few months after the close of the current year.
The RerorT has been uniform in its arrangement since the beginning,
in order to facllitate comparisons. It has also been kept in accord-
ance with the international rules as to the publication of the results
of observations at the central station. The Iowa Weather Service
has also adopted the international weather symbols, greatly to its
own advantage in securing brevity and clearness, both in its reports
from stations and in its published annusl report. On the whole, the
report gives the greatest amount of information in the least possi-
ble space, as demanded for the serious study of that subject.

These reports should be supplemented by a more readable, thor-
oughly illustrated publication, giving the more leading facts and
phenomena about our climate for the people at large. We have an
abundance of material on hand for such a work, if the labor of put-
ting it in form, making the drawings can be provided for and its pub-
lication be authorized. Such a book would be of great utility to
every farmer and be of use in every school; and dispel many an er-
roneous notion from the public mind. It is strange indeed, that
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those things which concern us the most and really are nearest to
usually receive the least consideration from us. 8o it is most aggyy.
edly in regard to the climate of our own State. Our teachers knoy
nothing about it, our children learn nothing about it, and ¥et on the
ever changing succession of our seasons depends our health ang
wealth.

To make a beginning in this work, I have prepared a supplement
to this report, containing all the bulletins published by the 8ervice,
and thus giving the briefest possible history of the weather in Towa
during the past twelve years, together with some of the more gen.
eral results in picture, word and number, with a view of making a
handy reference volume of Iowa weather for every Iowa man,

In order to give the larger public an opportunity to see some of
the work done at the central station, an exhibit of maps and dis_
grams was made at the State Fair in Des Moines, in September, 1886,
The catalogue of that exhibit is printed below, to indicate the range
of that first exposition. All the maps and diagrams then shown
should be published, as well as many others.

In this connection a few words should be said in reference to the
subject of inspection and organization of stations, and advising and
instructing of observers. The first and only extended tour of inspec:
tion and organization was made during the summer of 1878, in con-
nection with the preliminary magnetic survey of Iowa. In May,
1879, a trip was made to Emmet county to study the noted meteorite
that had there fallen. Since then time and means have allowed no
special travel. I have been compelled to economize both by going
where I might be certain of meeting a number of persons interested
in this work but gathered for another purpose. Most of the new ob-
servers that have taken the place of those who left lowa or died,
have been enrolled on such oceasions.

For a couple of years I have been favored with passes from several
railroads in Towa, such as the Chicago, Rock Island & Pacifie, the
Chieago & Northwestern, the Illinois Central, the Central of Tows,
the Burlington, Cedar Rapids & Northern, and the Chicago, Burling-
ton & Quincy roads. While I have credited the favor to the com-
panies, I feel that I am personally also obliged to them, though time
and leisure have not allowed me to use these favors except ina very
few instances, Of courae, all these passes were withdrawn at the be-
ginning of the current year, under the inter state commerce law.

In a few instances officers of these companies have asked definite

|
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qnestionn a8 to the condition of the weather at a given time along
gpecified portions of their road, or as to the general rain-fall along
their lines, and I have given the most complete answers possible un-
der the circumstances specified, as I have always done to other parties
inquiring for such information.

The work of determining the normal values for each of the oli-
matological elements for the central station has been greatly ad-
vanced during the last two years, and the results of this work have
been graphically represented in a series of elaborate charts and dia-
grams, some of which are ready for the photographer while others
will have to be re-drawn for that purpose.

The really extraordinary nature of the last few seasons, both as to
the winters and the summers, cannot but greatly enhance the value
of the permanent record we have made and partly published on the
basis of our own observations at the central station and the regular
observations of the volunteer observers throughout Towa. From the
record of the past I venture to say that such a series of seasons will
probably not recur in Iowa during the next half century.

APPROPRIATION.

The appropriation made in section four of the act establishing the
central station of the Iowa Weather Service, has been drawn and
expended as shown by the classified synopsis of expenditures, vouch-
ers sent to the Auditor of State, list of warrants received from same,
and the complete list of individual vouchers sent to the Auditor of
State, all as hereinafter set forth.

1.—SYNOPSIS OF EXPENDITURES.

Transmission—Postage, 14,200 stamps .... .....ocoennns $ 245.00
EXPIeSSAZe. . cvvvreessianaireriassians « 44,88
Freight..cvoceemssaneisics wonssspmsaninns 25.67
TelOZIAIS ¢ v vc vuierassins savarees 8.20 $ 318.25

Publication and blanks—Printing..........ovvevieninns 205.88

BInding... c.oemerescnconcins 16.75
(511" AT e ARSI 14.50
Stationery ......... S Rpa s ant 108.56 340.69
OlorKk Dire....cue svsesnssonevsennsaasssnses Jan s pm R 840.00
Instruments—Central SEALION ... .covvuerrrossaseaesesees 189,68
Stations .....covvviien v viseris i R e ARt TR 866.81
42,80
Inspection and organization of stations.................
All other expenditures, including expenses of exposition 178.85

Total ....ccov.s e e, S s vereearaen s S208T.2T
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II.—VOUCHERS SBENT TO AUDITOR OF STATE,

1885. July 21. Vouchers Nos.415428........................ .. $ 22 49
Oct.  81. Vouchers Nos. 420-444........................... 5.3

1886. Feb. 24. Vouchers Nos.445-462 ............... LiToasety u&.z
Sept. 13. Vouchers Nos. 463-488........................... —8.8

Dec. 21. Vouchers Nos. 487-504.... ...................... 8&8

1887. March 28. Vouchers Nos. 505-525........................... 354,33
June 29. Vouchers Nos. 526-586............ .............. 234 85

ROV s 5 i35 3o ms anitens sy maioin: (3o nsin gas o txapaimeastert ] $2,087. 27
IIL.-STATE WARRANTS RECELVED FROM AUDITOR OF STATE,

]

1885. July 22. Warrant No.14,086................. .......os. .. $ 2%.40
Nov. 3. Warrant No. 16,144.........cccvveuennvnnn... ... 285,58

1836. March 8. Warrant No.17,086..................0ouens.... .. 255.51
Sept: 16, ‘Warrant No. 19,888, .......ouuviniiininniiis, 429 82

Dec. 23. Warrant No.84........coc.cvuunnnnnnnnnsnnin.n, 301.£0

1887. March 80. Warrant No. 1,745..........i oivvvnnnns. weeeness 854,88
Jiige S IWATERNE T, 818 . v coor s s s i i vee 234,85

Total .... .. R Ad Ak s it s el coeees S208T.07

=yl s A b ) .

LIST OF VOUCHERS.

AMOUNT.
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LIST OF VOUCHERS—CONTINUED.

AMOUNT.

ubumnco....:::... :
g:pﬂ I & P. R. R. Co..

.........................................

.........................................

..|Freight from Des Moines
| Traveling @XPenses. .....oeuserocenectoiesnmroannsiines
o900 BERDIPB. < s ecve- sourrosasaisasrsinse soirssorrsannre

. -|Calico back

3 Printinf
..|Clerk, uly, August "1836. .
~ Blue wt.riol .......................

Printing
Clerk, October, November, D e
FromNewYorkmdBosto ecember, 1885.............

| BERLIONEEY . v verronnsne saseranrseessaie nreananmisnne

APHDEIDE . v avvee vennnins sonaisniisinenane

LIStationery. ...cosciaae ons =

.|Instruments. ..........

.|1.000 stamps .

..|Clerk, May, Juue, 1886,
Printin

ITraveling eXpenses. .....cc..oovreiraniiniinnniaiiiane
BRIt L ) o vai s e v s A wdpisesie
TmeungexpenéééifiiiffIIIZf'.'II'.I.'.'.f.'.'lfI.'Zfi.".IZ.'I
Petty expenses y
From Des Moines

..........
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blows from each of the eight points of the compass or is calm.

3. Normal Curves of Pressure, Humidity, Wind Run, Sun Temperature,
ete.

4. Wind Frequency, by months, seasons, and the year. The length of each
line is proportional to the number of times the wind blows from the given
point. Each of the monthly figures is based upon one thousand observa-
tions,
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SR8SIERERS223532881835
f [SSemrneg - 232328823532388 |
=1
- S
AR APPENDIX,
E _§' e Z‘ : CATALOGUE OF THE FIRST EXPOSITION OF THE IOWA
o ris:212:§;: : g WEATHER SERVICE FOR 1886,
: B iiiiE g CREEE
§§§§ §:§:EE' el 5
3-Fee- | R SRR PR
3 1 R AR A A M R ) MR B
Tgéag.“’, 15 . E-. : :§ Poiodiigs g @ The opening of the permanent home of the State Agricultural Society is a
gEEezyg g7 : g8 S"s' £ é-ﬂ' Pl fitting time for the first exposition of that State Service which has for its
58"ugﬂ g s iggs § g2g8 B2z e : object the thorough study of wind and weather in Iowa, the elements on
SZ28252 nSEENa 3RS AR NS : : ) :
_§ ,..i'§'5 ;|§ 2 E = 'g &oo g gg 'a il : which the agriculturist so largely depends for success.
25E Eé,ggzﬁé’ggﬁ nggh bng‘i‘s‘ MHEpm In this first exposition of the Iowa Weather Service, it has been thought
bl aﬁumssqghégaoggﬁg__g ' best to make a selection from the large amount of graphical material that
=] v 3 s e has accumulated at the central station. At future exhibitions it is pro-
g - : proposed to present instruments and other elements of the service.
S o T The following is a list of the present exposition. The numbers are plainly
(= I ST marked on each frame:
H ¢ Soanieai
E U A A. GEOGRAPHICAL REPRESENTATION
: of the results of ten years’ observation from 1876 to 1885, at the central
Lok 2 station, by decades, comprising 125,000 observations. -
e & 1. Temperature. Mean maximum, mean minimum, and mean daily tem-
5i S ' perature in the darker tinted curved band. The absolute extremes, marked
180 g by a dot for each month of each of the ten years, is covered by the lighter
2 S tints, and thus shows the absolute range of our temperatures. The upper
R curve in black shows the mean daily range of temperature.
vl 9. Wind and Weather. This chart gives the number of days per decade
e é having a certain specific kind of weather, and the number of times the wind
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B. TRACES OF SELF-REGISTERING INSTRUMENTS.

For the study of storms, self-registering instruments from every important
helps. We here present the actual tracings of only two days, viz.:

5. July 6, 1886; the hottest day on record.

6. May 14, 1886; the last notable storm day preceding the great drouth,

C. BTATE WEATHER MAPS.

Of the many hundreds of State weather maps we can present only a few,

7. Tornado Tracks in Iowa. This shows all the noted tornadoes in Towa
during the past thirteen years. Only a few short tracks have been omitted.
The black lines presents the general width of the track; it is marked con-
tinuous, though in reality notable interruptions occur in every track. The
broad colored band has been added to properly distinguish each tornado
day.

8. Detailed Maps of Tornado Tracks of 1878, namely, of April 21st, June
1st, and October 8th; also a few other maps, all from the report of 1878,

9. Four maps representing leading features of the Great Drouth of 1888
till August, 1st.

10. Four maps representing leading features of the Great Flood of the
wet summer months of 1881; to contrast with No. 9.

11.  Rainfall Maps, by months and the year, for the first lustrum of the
service, from 1876 to 1830 inclusive, About 30,000 actual rainfall measure-
ments, made by the observers of this service, are represented in these maps.

12.  Specimen Storm Maps, of which photo-engraving have been published
in Towa weather reports. Of especial importance are the rainfall maps of
August, 1877—memorable on account of the railroad disaster on the Rock
Island road at Altoona—and the maps of squalls of J uly 81, 1877, and June
28, 1881. This most peculiar kind of storms has been first studied by this
service, a study which has attracted universal attention among meteorolo-
gists,

D. THE COURSE OF THE SEASONS IN IOWA

is represented by Nos. 15, 16, 17, 18, 19 and 20 for the six years from 1850 to
1885 inclusive.

The maps show each one completely its nature. The scale of the draw-
ings is marked on the side. The elements represented are, from above and
downward, the following: 1. Winp RuN per day in miles; tinted yellow.
2. BEY AT NOON, tinted blue. Overcast is marked by half an inch down;
clear, no blue color. 3. BAROMETER, at noon, in full scale. A mere glance
at this line will teach every one that the barometer does not indicate the
character of the season. 4. THE MEAN TEMPERATURE OF ZACH DAY.
The heavy black curve shows the normal mean daily temperature, based
upon twenty years observation (report 1881, page 13). When the actual mean
temperature of a day is above normal, the corresponding field is tinted yel-
low; if below normal, it is tinted brown. The prominence of the YELLOW
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marks, therefore, warm spells of the weather, while the pendant BROWN
felds mark the cold spells. 5. RAINFALL is represented in actual magnitude
or full scale by decades in BLUE, and for each day by heavy BLACK lines of &
height exactly equal to the rainfall actually measured. The heavy black
curves marks the normal rainfall per decade, determined from twenty years
bservation.

“;’e know of no more effective way of representing the actual course of
the weather than the one here exhibited, A close inspection will reveal all
the essential features of each season.

E. VARIOUS EXHIBITS.

Two bound volumes of Iowa weather reports.

: m:)lﬁomn of the German Meteorological Society to Dr. G. Hinrichs.
Diploma of the Austrian Meteorological Bociety to Dr. G. Hinrichs.
The Central Station, till 1879.
The Central Station, since 1879.
Blanks used by observers at the stations,
Samples of blanks used at the Central Station.

29. Photographs of about one thousand pounds of Amana Meteorites in
one hundred specimens, all studied by Dr. Hinrichs. One of the most re-
markable cases on record. These meteorites fell in the Amana Colony, Iowa

oounty, February 12, 1875.
80. t,Belectiom of artistic illustrations from publications of the service.
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