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To " His Ewrcellency, Burex R. Suermas, Governor of Iowa:
Sig—I have the honor to submit to you the third biennial report
of “the Central Station of the Iowa Weather Service.
Very respectfally yours,
Gustavus Hivricns,
Director Towa Weather Service.

CextraL)STATION, I. W. S,
Jowa City, Towa, October, 1883.
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THIRD BIENNIAL REPORT.

Tue Iowa Weather Service has completed its third biennial period
of work. As completely as possible, a reliable record of the
remarkable weather of the last two years has been made, interesting
and valuable to the present, and of increasing importance as the
years roll by. Some of the most noted features were indicated by
us long in advance of their coming; the mildness of the winter of
1181-2, and the severity of the past winter, were indicated in advance,
and even the special days of late frosts, dangerous to fruit blossoms,
were successfully marked in midwinter, and proper means of miti-
gating their effects were given.

These indications of the general character of a season are only
given by way of example, in order to show that it is possible by
means of the studies we are making to obtaining useful indications
of the coming season’s weather as to its general character. Itis in
this direction that the greatest promise of really practically useful
results are reasonably hoped for by careful and cautious study of
reliable observations made accerding to a uniform system. Such
work is very slow, oxtremely tedious, and to the many seems thor-
oughly useless; yet every true observation made by any of our ob-
servers at any station in Iowa will, when properly reduced and classi-
fied at the Central Station, constitute an additional link in the chain
which binds the past to the future.

As to warnings of the approach of storms, or the indication of
the probable character of the weather on the next day, it must be
admitted as a fact, that no general system of unseful warnings,
reaching the parties most interested, has yet been devised. A care-
ful survey of the entire field covered by this branch of meteorology
leads me to the conclusion that all elaborate methods used at present
are essentially in error and practically of little use. From a careful
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study of the climate of Towa in all its multiform phases, we will
learn to formulate simple weather rules and to teach the individual
person to observe and recognize the leading characteristic signs. In
that day, our teachers will be personally conversant with this knowl-
edge and this art of observation, so as to be competent to instruet
their pupils in the same. Then nearly everybody will in the evening
be ahle to form a reasonable judgment of the weather to be expected
next day in his particular locality. A farmer, in the haying season,
or a builder intending to open a roof, will then know reasonably
well what to do next day. Even to-day, the wide-awake farmer has
at sundown a more trustworthy presentment of the probable weather
of the morrow than the townsman finds printed in the telegraphic
column of that morning’s paper. To the farmer and builder the
statement that local rains may occur somewhere in three or four
states is a piece of information absolutely useless, even if it were
true in itself—for his labors do not seatter over so much ground, and
he only cares to know if rain will interfere with his work on his
grounds, or not,

In many quarters, including certain scientific periodicals and pub-
lications of certain meteorological institutions, it is claimed that
gpecial warnings of the dread tornado may be given. But this is not
so—except so far as the people will learn to recognize the local signs
of the approach of this visitation—and they will learn this from the
observations and publications of services like the present. The pre-
tended general predictions of tornadoes would necessarily frighten
millions of people every time, even if no tornado occurred anywhere;
and after a few such warnings, the people will cease to pay any atten-
tion to the pretended warning. Even automatic warnings have been
proposed in seientific journals, by pretended meteorologists; but the
costly line of telegraphic conductors and alarm plates, connected
with bells and special alarms in individual houses,* would out here in
Towa “go off” during our winter blizzards and summer squalls, and
probably be entirely out of order when, if ever, a tornado should
appear; and even if the alarming apparatus were in fine order, the
tornado might first destroy the town which erected such alarm, and a

few minutes later destroy the costly contrivance itself, for tornadoes

- do not approach from the southwest and west only. From what now
is positively known concerning the tornado, it appears extremely

*See page b2l of Vol. 2 of * selence,” publisl.ed in Boston.
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doubtful, if not impossilie, that usqfw/ warnings of its coming will
ever be obtainable by those really interested, that is, the persons in
imminent danger; even if a house be in the very track of the tor-
nado, it may not reach down to the ground, and leave house and
inmates entirely unharmed, while another house, apparently not in
the line now traveled by this whirlwind, may yet be completely
destroyed by the same and all inmates lose their lives—for the tor-
nado (.loes not follow any definite, regular track, but changes its
course in the most astonishing manner. Thus the terrible tornado
of Easter Sunday, April 21, 1878, approached the town of Storm
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Lake, Buena Vista county, Towa, apparently in a direet line—while
coming, its bearing did not change at all, thus making straight for-
the town; but when about three miles distant from the town, its
bearing suddenly changed slightly eastward, sufficient to save the
flourishing town, the tornado just grazing the southeast addition and
destroying what wae standing in its track. What human foresight
conld have assured the affrighted people of Storm Lake of their
safety while the dark tornado cloud was approaching directly toward
them? Again, what would the people in the continuation of this
line in Palo Alto county have thought if any one who would have
sent them “warning™ of the coming tornado—that, however, did not
come, but vanished before getting half throngh Buena Vista county?
Has any body or any organization the right to warn multitudes of
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people of so dreadful a scourge approaching, if there are as many
chances for its disappearance as for its continuance, and more
chances for a change in its direction than for a maintenance of the
same? When calmly surveying the entire field, it must be admitted
freely, that we can only try to study the special conditions under
which such storms appear, and advise to be on our guard when these
threatening signs are plain, and above all let us admit that it1s fully
as appropriate to-day as of old to say, “From lightning and tempest,
good Lord, deliver us.”

Another very severe storm peculiar to our prairies is the Squawr,
a storm not recognized yet in standard text-books, but notwithstand-
ing visiting Towa and neighboring States every summer. We have
recognized its special leading characters long ago, and published
notes with maps of such storms as far back as 1877. This form of
summer storm was partioularly frequent and intense during the
month of July of the summer just past, as will be seen by reference
to the press-bulletin for that month. Now the squall is the only
severe, more local, storm of summer, for which it may be possible,
in the future, to give useful warnings of its approach to districts
which it will actually reach. But even for this storm, the general
outlook of each one, perfectly natural when habits of observation
shall be properly cultivated in our schools as well as outside of the
same, will give the best warning after all.

The first more comprehensive results concerning the climate of
Towa, due to the labors of this service, were published as intro-
ductory to the Report for 1881, in the second biennial report, and in
a small pamphlet issued “New Year, 1883, under the title, “ Notes
on Cloud-Forms and the Climate of Iowa.” We have bulky and
important data almost ready for publication, only awaiting sufficient
feisure to complete the work on the material in hand. In due time
we hope and trust to be able to give the most important results and
the best weather rules and signs in plain language of word and pic-
ture for general use, also in special form for guide in schools. Tt is
certainly strange, that our schools find time for the study of wind
and weather in the different parts of the entire earth, but not as yet
find any time for the study of the weather of our own State; and the
fact that a great many of the statements which our children at
school are compelled to learn from their bulky books on general and
physical geography are positively erroneous, only can make us
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STORM OF EASTER SUNDAY, APRIL 21, 187s.
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regret more seriously that a portion of this time is not devoted to a
practical, live study of the weather of Towa.

After having indicated the general drift of the work and pointed
out the final aim, it is but proper to say, that the entire annual sum
at the disposal of the Service iz not sufficient to pay one fully com-
petent, professional clerk, possessing sufficient knowledge of the sci-
ence of meteorology. It is to be expected that progress under these
cirenmstances depends mainly on volunteer labor, both as to obser-
vations and office work. If progress is made at all, we are doing
well.

Many of the observers of the Towa Weather Service have done
duty since the first organization of the Service in 1875. These obser-
vers are perfectly competent to properly use the best instruments,
and they would be delighted to employ them in this State work,
which in its instrumental branch thereby would gain in value. But
the means at our disposal will not allow this, except we curtail other
equally important lines of work.

Upon careful consideration the labor and expense connected with
the Monthly Bulletin have been materially reduced in order to meet
the constantly increasing demand for good instruments. As will be
seen by reference to preceding reports, we have during the first

biennial period issued only rain-gauges, during the second biennium

we also furnished a number of stations with thermometers and
hygrometers, each provided writh proper metallic shade; we also, as
a trial, issued ten evaporimeters. During the third biennium we
have furnished the above named instruments and added a consider-
able number of simple snow-gauges, to secure a more reliable meas-
urement of the amount of snow falling during our winters. The
snow collector of the Towa Weather Service is a tall, ¢'reular eyl-
inder of galvanized iron with a flat bottom, the latter exactly ten
times the area of the rain collector used in this Service. The snow
collector at the close of a snow storm is covered with its lid, and
taken indoors; the snow will thaw, the water resulting is then poured
into the rain collector, and measured by means of the tenth-inch
rule accompanying the rain collector. As many inches and tenths
of melted snow is found in this rain collector so many tenths and
hundredths of an inch of water was brought down in the snow col-
lected. It should be added that these snow collectors are sufficiently
wide to avoid the clogging of the same by the soft snow.
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At present arrangements have been almost perfected, whereby, be-
fore the beginning of winter (December 1), at least, all our pentade
stations will be provided with the best standard thermometers, prop-
erly exposed in a double metallic thermometer shelter of an improved
form, specially devised for this purpose. This shelter has been tried
at the Central Station, and proved satisfactory. As fast as possible,
a like provision will be made for all stations having a sufliciently
qualified, experienced observer.

It would be exceedingly desirable to expose four, or better, six,
good sun thermometers in properly selected stations in Iowa, in order
to obtain reliable results on insolation in Jowa; thus far such observa-
tions have been taken at the Central Station only, where this kind of
observation was begun in June, 1876.

The distribution of the temperature in Iowa is much more com-
plete than is generally supposed. It is fully established that the
observation at a few stations, with thermometers incompletely shel-
tered, in front of a third or fourth story windpw, in closely built
parts of Towa towns, does not give any idea of the distribution of
the temperature throughout the State. When our work shall have
been sufficiently advanced, it will be found that the supposed distri-
bution of temperature is as radically different from the true distribu-
tion, as we found it to be the case in regard to the distribution of the
rainfall (see second biennial report, pp. 36 and 37).

One of the most notable features in regard to the distribution of
the temperature of the air is the great influence of the topograpy on
the temperature. Especially in the more critical seasons of spring
and fall, the difference between hill and valley is remarkable, and at
times truly phenomenal in its effects on vegetation. The late frosts
in spring, as well as the early frosts in fall, are first felt in the val-
leys; on the hills no damage is done, when at times all tender veget-
ation has been killed outright in the valleys. I have seen the young
foliage of the éycamore and maple killed in the valley up to a definite
level, above which the foliage remained healthy, so that the green
foliage after a late spring frost in a river valley marked the height
below which the frost in this valley was destructive. These facts
should be impressed upon our practice; hillsides should be left in tim-
ber pasture, which also would avoid the now bat too frequent and
rapid deterioration of the cultivated hillside soil by washing during
our heavy summer rains, and valleys, if not very wide, should be in
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pasture, meadow, or small grain. The best sites for corn, securing
the longest growing and best ripening season, will in Iowa be on the
rolling hills, not in the valleys.

This influence of the topography is most effectual on man during the
summer and winter seasons. In winter, our valleys are very much
colder on calm, cold days and nights than the hills; differences of
over ten degrees are not uncommon. In sammer, during calm, hot
days, the hills are much less hot than the valleys; the difference is
physiologically fully as marked as in winter, although the number of
degrees difference is less.

As herewith go corresponding differences in humidity, the hills are
the healthiest places for dwellings, much preferable to the valleys.
It is true, the wind blows harder over the hills—but this is an ad-
vantage in summer, except as to very severe storms, and in winter
the ehilling blizzard can be kept out by double windows in the north
and west walls of dwellings.

How very great the differences in temperature may be during a
cold, calm winter night, may be understood from the fact that on the
ninth of February, 1883, the temperature, twenty feet above the lower
thermometer shelter, was nine degrees higher, increasing nearly one
degree for every two feet of elevation at the Central Station.

We shall also in a short time have at least all pentade stations pro-
vided with a sufficiently large, simple wall sun-dial for the determin-
ation of the time to the nearest minute—a degree of precision fully
sufficient. This step is necessary, as it seems that an ill-understood
conflict of railroad and local time has led hasty scientific reformers

to threaten to bring about a complete confusion in time. The value
of the work already done by the service requires that the times of

observation should remain unchanged; hence the necessity of fur-
nishing the observer with a simple and sufficient regulator sun-dial.

While these improvements in the instrumental equipment of sta-
tions have taken place, or are nearly completed, the Central Station
has, during the last biennium, been provided with some of the most
necessary self-registering instruments, so that now it may safely be
classed with observatories of first order.

The following lists show the distribution which has been made of
the instruments above named. The first list enumerates the observ-
ers and stations which have been provided with a rain-gauge, consist-
ing of our standard rain-collector and the foot rule divided into
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inches and tenths for measuring the amount of rain water collected.
The second list gives the names of observers and stations which have
been provided with our large snow-gauge. The third list exhibits
the distribution made of theremometers and shelter, and the fourth
specifies and explains the disposal of barometers.

In the Towa Weather Service the non-instrumental observations
haye always been regarded as the most important of all, and so we
copsider them to-day; but all observers, qualified to take instru-
mental observations, should be, as soon as possible, provided with
suitable instruments for that purpose.
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II. SNOW-GAUGES.

I. RAIN-GAUGES. ‘
I
Consisting of five collector and tenth-inch rule. OBSERVER w STATION COUNTY
: |
M. J. (,nfr‘npbell .......... %ib}: astasn oot s v%scenxa ....... AT
Eeod STA" ) 2 Charles Rice FERREE 1 T (. | Woodbury.......
sk e b i B I-‘IlckJnger ........ Council Bluffs........... | Pottawat
’ James N L LT T iy o BOBSWEN. . o
By el Luther P. Fitch......... (Charles City............. P IR S e
Will, 5. Brainerd.......|Grinnell................. |Poweshiek............... Francis H. Robbins..... |“ BRI B % oo s p T A e
Miss Mary Hamilton. ...|Bloomfield............... DIBVES: nv6 5055 505 dowsbim ‘ B B BANGE i ss 5530525+ INEWEON . s o vosvnonns s L DR
Gottleib Wernli.... .... R BERTE .. s v racrcionowinod Ry v s s Conrad Schadt........... BT R IR R T e g
Edward Dale, ,.......... IABAONS. S o (% be e e e Thomas M. Irish........ 1)11buquo ................ DODRGIS: o6 2s. v ccs vbini
Hiram Thornley......... [Wolfdale.........iooveesn WOOABULY.... s oo v s vinine M. F. Goddard.......... Centerville.............. Apparoose.............,
Chas. Waters. . .......... CABBOIS . o o s cn s pnsins BABT - ool e L H. M. Bassett........... IMt. Pleasant . ........... )3T e
L T T S MREDONB: oc i« v a0 v s RARETIRON il s i b FRn A ‘ o B T SR L 17 YL 1) « O BODTE oo a0 s e s R
Geo. Van Houten........ N S e Vi v MR I e SR, | [0 R A 1 T Plvmonth ...............
W B Bmith, oo v ines B BB, o i vxvas s BRUEY, .. oot i venn Sidney Smith............ B0 G o0 v i sowenn nnins e T T | e
W IR . o o oo o MERBOn QLY. s aineionssn OBrT0 GOPd0. s « o ihe s s wioie Melnssa 1F - IR L e 7 8 1. (71 7 W i
Edd R. Guthrie.......... BABIRION  sivcs- 5 5 e wist o WRETRIL. o s d 0 ot J. M. Elder......cccc0u0n Concord .................. Haneoek................
SWiL NYIERE. v e L g g U R D S EMBEION. v cov nnvn s suw Prof. l’attengill ......... Osafe ............ e Lo | N N
SOND WIRER .. vov iosun s NEETURRY, . S0 ok hounime s DallaB..25 o a5 onnssvis gosinie Enoch Lewis............ LT R (AR Mrahall.. ., o000 i
H, W, Haris. v, oo oo PeITy..... covnivvaiasnns DRIGAG: s Cvovn s evite 0. 8. Stryker ............ CREBOOM, o s« ve'simns apiansan [ TEOM, « o vuovionn v ov 24 gy
Geo. W. Hinckle........ Grainville. ... .......... WAYHE.ceis v vos s s va o Augusta Larrabee......./Clermont................ TR < . 2 o se 550 eawevie
Miss E. F. MeDill. . T N SR UBIOR . s ssnionionnsiowinid ' GregorBMamhall g g R T 2 g o RN
J. 8. Williams. . g g Bt P Rinigold ,,,,,,,,,,,,,,, : I e R ¢ L e N S i
B. F. Garretson. .. UIBrES. . o< 5inie George . Clark. e U (T TE JOILOTBON. . o' ook ommialiin s &
R. P. Speer....... Al Black Hawk. B. Brackett . . et R " R N N N ey
W. E. Wilson.. ../Cedar Rapids............ Linn... G. C. Morehead RO BTOVE oo il e vty T R e T
Tevi Comingore. . Jefferson.. C. E. Besaey.. et Al T T S Story.....
IL. G. Griffith, M. D Des Moines.. lxeorge Baur.. AIWABEOERO < = - o5 oy 4 o5 ¢ Madison .,
E. H. Calkins.. Des Moines.. E.F. MeDill . ..... SR o R S T R Union. ...
Jonathan Thatcher... ... Keosauqua. Van Buren J. N. Hamilton L L G R Clayton
H. Bchumacher, M. D...[Moline.......c. vovvvneni. Illinois. ... Rachel Larrabee.. .. ..... McGregor............... Clayton
Prof. Purrington........ Des Moines............. POIK, ... os i D. W. Crause... Waterloo................ Black Hawk
Fred. Morritb............ West Unlon ............. PRYOEEE. .cc o coesse May U. Remley......... TOOSB: o vsseananannas ones
Curtis Houghton. .. ...../Packwood............... Jefferson. .......oo.vvues uke Boiieaannnns Clinton.................. Clinton.....
A. Rogers............... Jounell Bluffs........... Pottawattamie.. ........ Fred. Reppert........... Muscatine --------------- uscatine
O 1, WREDOT: ... i c: - iie | VAR HOMNO. + vvvo v nsin A7 T R R Anna Hinrichs. ......... B I v v s v o5 o5 wo Johnson
W, H. Brainerd......... LTI PR e Poweshiek.............. James E. Gray .......... (,olumbus City. o roeones OB . v 0 s vas
Peter Wuest.. .v.-|Homestead........co .. ROWE s o5 s &
Jonathan Thatcher... ... KeOB8RUQUR s« vv s s 5vsvens Van Buren
Je K WAEDEL...v:2in05hs N S EROYID: 5 7.5 450000 5 L DR e
III. THERMOMETER, WITH SHADE,
OBSERVER. STATION. COUNTY.
........... BADNOPTL A o7 5 o wssmnn s JSOUBEIEN . oy atiy o RN
w. g.ng::l‘mrd ......... Grinnell.................[Poweshiek ... ......o0es.
Jomthan'rmtcher. ..|Keosauqua......... ....|Van Buren.......... ... .
AgNer........ ....|Van Horne. ...... ton.
Biaivsvasnanes srnQONDOI BIONS. .. . vovo.s . Pottawattamie...... ...
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1V. BAROMETERS.

Only two of the pentade stations, furnishing a report every five
days, have thus far been provided with a simple barometer, namely,
station Smithland, observer, Charles Rice; and station Waukon,
Francis H. Robbins, observer. It is our intention to provide all
observers at pentade stations with such a barometer, unless they
themselves possess a better instrument.

The volunteer cbservers, who, by their observations and reports
have enabled the service to represent a very large part of the entire
State, are enumerated in alphabetical order in the following list. A
number of these observers have done duty for eight years; others
have sent only a few monthly reports. But to all thanks are due for
what they have done.

1 cannot let this opportunity pass without especially commending
the work of the older observers, who have, without fail, furnished
regular monthly reports for a series of years. It is the steady, regu-
lar work that is especially valuable in the study of climate, The
value of any station becomes greater with every additional year of
observations made without break. May the list of such continuous
stations be greatly increased in the future. The names of observers
who have completed a full lustrum are printed in SMALL CAPS.
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VOLUNTEER OBSERVERS.

|
{
NAME. STATION. COUNTY.

Guy P. Arnold.......... |Garden Grove........... T e oy
JAMES BARR, M. D...... Algona........ T T NN
H. M. Bassett, M. D..... Mt. Pleasant . BT vhin b v s nont g
(George Bauer............ Win erset... MAMIBON v« »-v5s s s s S0 B
A HCBeale Waverly ... PEERIOR Y a5 st i A b
Theo. W. Bennett, M. D. Lenox.. .. RN 2 S o i < ek,
Prof. C. E. Bessey....... oL T . BT Lo n Tt i
A-B. BOWEN..,......... . Maguoketa........cccous P N S
Col. G. B. Brackett...... IDBRIMAEK ;. - s s 55h2mrns s ) T TN M e
will H. Brainerd........ RPN s o 55 o nvsinnas Poweahelk .. . oo consss
Ira Brashears........... I TS R A R U s s T S L 1.
Caleb Brown, M. D...... BB CUEY. . v sde s iidavnin b L e TR T P
A.D. Bundy, M. D...... BB ARBERES, « o vviie wsvvivincs DAIBERRAN . ;. oo chi sk
M. J. Campbell.......... BIDIOY o s ssasaronisasions EIBOBOM v s i St a2
Robert M. Carothers...../Vinton.................. T T T
Frank H. Carter......... BARKRIEY | ... v s ysTioins SRRYEOR. . 4 vt v 0 e o5 ke
E. W. Clarke, M. D...... Grinnell Powesheik .......c.......
GEORGE D. CLARK...... T (R A S CHOERON - voe bi el e T bl
Levi Comingore........./Libertyville ............ FOTTOPMID i o o & dioaobimatlon
James Q. Crosby.. ......./Garnavillo..........v .. CRRYTOUL 5. 60,075 2 s 3
D. W. Crouse, M. D....|Waterloo..........ooeves Blaok HAWK. .« cvvioisons
B. H.Calkins..«.......-. BUTHDEOn :.visvvs s iane Len BOTNGR . .o, s i e
Edward Dale. ........... Hom: e sk el
Q. E. Daniels...... oo EERIRDON < 5 o s v s was a5
Joaie{)h et s el N ST SO

T N00YD 51 < e vi sy s ind
Luraer P. Frrcu, M. D.|Charles City.............
Frank A. Fleteher....... TOWR OItY wee v sivoseians
A. T. Flickinger Council Blaffs, ..........
B. F. Garrettson......... e\ i s o o st
Mrs. M. F. Goddard..... Centerville.........c.....
James E. Gray.......... Coluumuns City .........
H. G. Griffith, M. D...... PARUNELOR .. . .. s s
kd. R.Guthrie.......... Hartdond ... .. 5500
Mrs. J. N. Hamilton.. .. .|Elkader..
Miss Mary Hamilton.. .. .Bloomfield
George F. Hard ......... Atlantic..
James Harden. ... ..... New London
A.J. Hathawa tana ., ....
Gershom . Hill, M. D..|Independence
Geo, W. Hinckle, M, D..|Grainville.., ..
Cortis HOUGHTON..... Packwood.......
Brooks F. Hoyt ......... Manchester .............
H. C. HUNTSMAN, M, D.|Oskaloosa............... Mahaska %9
Miss ANNA HINRICHS.. . [Iowa City .. .covvevennn.. JOBDBON ;o <V anissrBosvivs:

R R . 2 il .8 w ROWR ALY - s - < svas wates JOBDAON & 2 .o onts ehpb 2Rd
Pror. Tros. M. IRISH... Dubuqueé .. .............. Dubuque......
QWlJm.ut.--anu-. Emm tllll.lull.l‘alnlc Emmﬁ -nlcn;ln-ni-no-.
Charles R. Keyes...... s« IDOBMOINGS. . <1 vsvissniss Jf BONE : 2 = oxws s boie s kaia bl
Henrv W. Knight.........Nashua.......co0vennnn.

ChicKkASAW . s« iusevisrses
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VOLUNTEER OBSERV ERS—CONTINUED.

—— — ——— e —————— e
STATION. 1 STATION. ’ COUNTY.
!
AUGUSTA LARKABEE.../[Clermont. . ......oovuuus. '!-a ette
BAacneLy LAI(I!AIH“F JMOIEPEON - o dvniain et (,layton
Exochn Lewig, M. D....JAlbjon. .........c.oveses |Marshall....
Mrs. Melissa Lewis...... IR il it gioiis Audubon.... .
Morris Lepphart.... ... ‘( oany Palls.. .. ..ovsuniss Black Hawk i
Miss Edltr DI o AR -5 cos 40 onn o onnpns EIIOI 5 - ne s 92 wn o viwraty
Theodore Mnrks ......... llnpkmt,on .............. 1 P T i O
GREGORY MARSHALL. . . [CréBC0., o0 venvriviannns FROWRNTL, » 250 Sanwbian i
L. 8. Merchant..........Cedar Rapids............ TR R S .
Fred. D. Merritt.. .......\West Unfon........... Fayebte. ... cvueeasvivven
EpwiN MILLER.........[Grant City.. .. ...ceoieeees T N S Pl 1
L. 8. Mitchell........... Brush Creek............ s S
Giles C. Morehead, M, D./lda Grove............... IR« s s bk e v i
M. M. MOULTON........ BEORLSAN0.: i v o vonyie 5o s IWOROB: S v sk vasu AT el
Prof. (. Narwxen ....... NSRRI ¢ 7 .5.5%5i o s 156 Winnesheik.............
o SRR . v 4v 5 x0v s |Garden Grove........... EIOBBEML s s v e waiols FESn
Prof. G. D, l’uttengill SN 5.5 £ 4 v ca b s ik ® Mitchell.....
0. G.Yerking......... .. IEBNNIR: .« %o e 5 Toeg 4 oo vk MODOBR - s s 550 swiet i3
Jas. 11. Philpott.. . ./New London............ RSN T et s DR B
W T A Blairsmwn .............. 17T IR R e R
e L RAETON s 5073 sh50 LT G DRSBTS o ot iils. wornle v le niis
I) Prinlin. . o655 #5ncoens Fort Dodge ............. WODBOOR A .55 iserai v b wets
Geo, D, Purrin 10N MOARON. s aisneavn s Polk .....................
Mgs. MAy U, m.m e RN AR X e S OREE. v O A, s kST
Chas. Rice, M. D........ Smithland.. ... ..........!Woodbury, ..............
Fuwms 1. Bormms AR s o v v coov s vosiin v | AJIAMAKOR. . . o isvss by
........... R, bya s 5 T g s A OIBONNS 2 26« o S dime s
Prof C. B, Bogers .|Marshalltown. .......... Mataliall. .t 1udvs convs
CONRAD SCHADT........ IIRIANR o o cotors:iia s uwnpiinnd TOWR: -ioovis ob s smdlen Tabie
H. Schumacher.......... LT T A R i e TONOIN . i e
Prov. D. 8. BHELDON. ..|Daveaport...............I18¢cott....c.c.cviivninnen
SoNEy SMiTi, . ... TR 0 e s 20T R
B R AN Cfihs e ORI . 51«6 sve 5 e Dubuque. .
W. H. Smith, M. D...... Shell Book: .....c euunias |Butler......
AT R CIRY I . i e Black Hawk
Jacob F. Stern.......... T R Harrison
Czua C. STRYKER. ..... R R R Union
8. SruveRr ARBWRON . o o ¥ o5 wuiis 5.6 me Jasper.. .. ...
J onataan Thutcher Keosam]ua. ............. Van Buren
hompson.. SRR IR o s s s vk s s b 11y, RS TCE £
Hlnm Thornley.. . SOOI .5 v o waobiiine WoOADUTY ... s.: vcv s oo
C. Von Schnder. M D Maquoketa.. ... ......... SBOKBOR s o os s xa 5% o aiaacn
l'rot. A. A. Veb JIIOOOTRN. . - o 5u5vins PR Winnesheik.............
Cras, WAcnsnm'n ..... Burlington. ... .......... Des Moines........... P
Acon K. Wmmm S INAN EIORNS ... oi o isndcin BEDEOR. . & s d o v's 50 o000
ln. WO . oo i Weslm ................. LT o R R R R
L. Watrous. ..........|\Des Moines,............ 0 R C S
ML-WGmﬂru ibbulll&um Amﬁnﬂ.unn.n.IOWD'-......---.. Sear
Chas. Waters...... . | ....................
Gottleib Wernli......... llm...., ............ Plymouth..... SR

*Diod June 10, 1882, He was a most painstaking observer, furnishing good uporbln fine
handwriting.

-~
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VOLUNTEER OBSERVERS—CONTINUED.

NAME. ‘ STATION. ’ COUNTY,
F M Wrrrer. ......... \hncaunf- eeesse...|Muscatine . ¥y
John Wragg. ............ \Waukee................. ]r)auas...?..'.'.'.IIZIIIIII'
Geo. H. “n TR EROUE TN, oo ov vasbnnes WOORNEY.. . - st
3. 0. anht . i ) PO Clear Lake.............. Cerro Gordo.............
Peter Wuest..............Homestead ....... s buanisn B -d b i ok

REMOVED TO NEIGHBORING STATES AND CONTINUING TO REPORT,

e ——— e — ——— —— e ———— - _-_:
NAME, ‘; POST-OFFICE. STATE.
|
Mrs. M. F. Goddard.. ... Pierre, Sully Co...
M. M. MOULTON ........ Webster, Day Co.
ghaés SBiee, 17 T ?‘h dabr(; ..............
XTI s 5.2 20w s Cham rlam Bml Co,
Will H. Brainerd........ ‘Minneapolis . e

As in years past, so during the third biennial period, the members
of ‘my class in meteorology, in the State University of Towa, have
been trained in the art of observation and done some work in reduc-
tion of earlier observations at Towa City. The following is the list
of this class:

| —
2
NAME, ; . Pl e
gh“vﬁ(—/l&l'k Jr.. 7 TR
attie C .
Aionko A. Cotton. .. - ITown Ore ">t op o] SURDBOR, soiain i o si0wi
Ge’% L. Dillman. T G e
cgm'mét ?'éillis Hlinois. ...... b, e
gum’vn Koch s JRHORE oo, L F O
Mozier 2 ..|Johnson
mOle".ll!llhll e v il Al L
Non N Biiaises  (Marengo.. . dowa... LI
earson........, o 5% v ared E Yoty
e T
Frank B. Smith. ...
ImG. T S ::::-u.‘..-n-a..,
Chas. W Towa City............ oo FOIDOOR ¢ o4 3¢ 503 wesm i
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VOLUNTEERS.

The following list enumerates the persons who have volunteered
to act as observers for the Towa Weather Service:

ey

NAME. | SBTATION. COUNTY,

George S, Bacon..........Magnolia................ LRI i i s oY
Wayland Bailey........./[Chaiiton................ R e T W
Isaac Beers..........oes .,Lc nox. ORI, | 5, ) () O S e i &
E.D, Burgess........... \Welbster City............ lIalmltou ...............
Burtis Chapman.........[INeWEOD .......coerenasfs PREDER .« "iiesare ivs it
H. C. Chapman., ......«. R T 4 RIS ASOGEIR ot 1 e B il
B NORBRE i)« yus o5 n 50 mas § BN E el e RN, 4 NN S § e
D Eer M D). in BBIX o 00 S i e s suvia s WOOADUTY ve v o ve o si0s0 s son
B W TR e o JRORT Y imaqv s onbanu i aloins DBIRE ;. 503t o covlilous Th
Will Haviland........... Port Dodge... ... .. ins Webster.....ccvcinvenna
George Heineman. ...... South Amana ........... FEODD o -k wrahils (700 e beiy
BERRY s s s . ¢ 6 e Borhk DodRs w00 b o5 s WEHRLET | iAot =il

i ) A Washington.......cove. | Washington
Harry R Irish, M. D). ...|Forest City.......... ... \anebagn ............
William Kling .......... Mason City........cc0en. Corro'Gordo. .. ...uu /o8 a
T. A. Plerce. e o SHIRINIDOBI i ot s e b d b wstwimn 3y Loy GO A
Elmer E. l’lnkemm ..... B LEDAY - sttt a s v ix wecore o 1y T e B :
A. B. Price.. E IR A 985 o b b o MRYION. . . iy it a b0y
(‘lmrles E. Reeves........ ALY c Vs e e ¥ o s ESPEIIEE S el 1o oo S g Ao
1 e R DONIBON, - o5 vswies ¢ v vies HOTRWIONA v o 5ivs 5 puis 2o
W B. Rowland.. e AR AT e 10,1 T N AR
Newton Silshy, M. D Eitile Blouss . ..ot ives o HOrTIBOn ... . oo cse s v
E. D. Smith... e 4T Sl S HOBBR ¢ ol v T o b et e
Frank Van Fossen...... Adel .................... {1317 SRR e
Geo“?e VD BOGEON /<o [BOETONA. .. o5 oo sivs vanos s|LBYIOY o o v ooxnsinds 5 dn'e
[ SRR, 1 ERDRN. G e i e VIDBRIEON. & intonieaisio birianh bl
G. F. \\ Ritney .. cocsioes SRADUOR. ) .¢q 5iidhs v ians {IEranklin . .o s coon nemen
Fred. J. Will,L M. D......|Jewell Junction........./Hamilton ..... .. cceevees
J. B, Williams.. . . P o NIRRT, vt Fvsaww v sz bl (BRRQEOI. . s s i Faow i b
W. E. Wilson , .. Cedar Rapids. ........... L 5 R A e Ay

C. H. Young............[8f. Charles........... ....Madison...... o AR

CORRESPONDENTS.

In order to obtain more complete record of certain local phenom-
ena, such as hail storms and special wind storms, it is very desirable
that a large number of men should regularly report to the Central
Station immediately upon having obtained sufficient information,
mainly by their own personal observation, of all such phenomena.
This want of a corps of regular correspondents, supplementing the
much more extended work of the volunteer observers, has long been
felt, but time has not yet been found to carry this plan into full effect.

&
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CENTRAL STATION.

The act of the Seventeenth General Assembly of Towa, establishing
the Central Station and appointing the Director of the ITowa Weather
Service, did not appropriate means for the erection of such an insti-
tution, nor give any compensation to the Director, whose very exten-
give duties were defined by the same act. But the chief institution
of the meteorlogical system of a great State cannot be crowded into
s gpareroom. The problem of providing the necessary room was
very pressing even during the first year of the Service as a State

‘institution. During the summer months of the year 1879 the Di-

rector, therefore, had erected a three-story structure in the entering

angle of his
residence; the
two upper sto-
rieg and the flat
roof or terrace
of this strue-
ture were set
apart for the
use of the Ser-
vice, and have
been so ocou-
pied since Sep-
tember, 1879,
But the growth
of the Service
has required
two additional
rooms to be de-
voted to . this

. e eE o o s Durpose, as well

as a small hall, making, in all, four rooms, a ﬁno terrace and a hall so
used; that is, one room more than the entire addition erected in
1870, and represented as seen from the northeast in the cut herein
inserted. It may not be improper to state that in furnishing this
Central Station to the State Service the Director has, by his labor in
other fields, to earn annually at least $150 to meet the expenses which

== SR

!
J |
mn.umnmmnwummmm i
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this institution necessitates.®* Is not this burden too much for a citi-
zen without fortune, and will it not be growing heavier as he
increases in age?

On the roof or terrace of this building are the instruments which
require full exposure, such as wind-vanes, wind-force plate, Robin-
gon’s anemometer, insolation thermometer, radiation thermometer,
rain-gange, evaporimeter, and the like; also, a flag-staff for the dis-
play of flag and lantern signals. Besides, this terrace is the place
for the observation of sun-spots, and of all meteorological phenom-

ena, as it furnishes a fine view of the entire landscape and a free .

view of the sky, the building standing near the edge of the bluff
east of the Towa river. L2

The room immediately below this terrace is the meteorological
observatory proper. The windows furnish a fine view of the sky in
all directions, and an arrow on the ceiling marks the direction of the
wind. Standard mercurial barometers and aneroids give the pressure
of the air, while temperature and humidity are observed on a full set
of standard thermometers, a psychrometer and an improved hair-
hygrometer in the case attached to the east window of the north
wall. Here are also many additional instruments, and meteorological
collections have been begun, such as wind-worn and polished rocks,
specimens of wood showing the effects of tornadoes and of lightning
and especially a fine collection of meteorites from all parts of the
globe. It is hoped that the State in a near future will provide the
necessary means for self-registering instruments, for which an excel-
lent installation can be obtained in this observatory.

The terrace and the observatory just described com:plete the Cex-
TRAL StaTioN, as this term is generally used; but in the act referred
to this term is made to include also what technically is known as ‘he
Cextrar Orrice; namely, “the chief office intrusted by the govern-
ment with the management, collection, and publication of the me-
teorological observations of the country,” here the State of Towa.}
Our Cexrtrar Ovricr proper occupies the room immediately below the
Observatory; south of it, in the old part of our dwelling, is a hall
with a small meteorological REFERENGE LiBRARY and filing cases con-
taining parts of reports, ready or nearly ready for the State Printer.

"nao amount of in actually paid Is £120; lucreased taxes and heating are certal
30, No ngnm to the furn
used exclusively wu‘%‘&u Bok 5% 1o The leigs nuher of inbtrumonte and

1! the Permanent Committee ronation: eteorological Congress
umﬁ‘um year 1875.— London, ll'l?l‘. D‘hi:e’g? e ~nl e
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East of this hall is a room containing the great file of all swarion
rEPOoRTS in filing cases, the stock of blanks of all kinds, and the
stock of instruments for stations: also, cloélrotypcs and photo-elec-
trotypes of maps, and files of meteorological publications from all
parts of the world. A room to the west of this hall contains the
stock of publications of the Service not yet distributed, and serves
as MATLING ROOM and as office for the clerk. All of these rooms are
very crowded.

The most valuable property in these rooms is the great file of
OBSERVATORY STATION REPORTS. The original reports of each month
are in a single filing case, in which the individual reports are
arranged in the same order in which the stations are numbered in
the “Summary of all Stations,” of pages 6 and 7 of each monthly
monthly report published. These cases are arranged in the order of
time, so that the original report of any station for any given month
can be instantly produced for reference or study. This file contains
now nearly six thousand full monthly reports, representing about one
hundred and eighty thousand days of observation. The pentade
reports and descriptive notes are filed in the same manner in other
filing cases, largely increasing the number of meteorological docu-
ments above the figure of reports just given.

This description of the Central Station is copied from our pre-
ceding biennial report. Here we may add, that during the third
biennial period it has been found necessary to partially oceupy two
additional rooms of our residence, so that now six rooms, a hall, and
the flat roof of my dwelling, are either entirely or largely given up
to the Service.

While thus crowded for room, the crowding for means referred to
in above foot-note, is much aggravated by the fact that the work
done in behalf of the Service compels me to refuse acceptance of
well paid expert work in chemistry. This has now been the case for
over six years; not only has much well paying work been refused,
but by such course forced upon me, the chances of this kind of work
seeking me are much diminished for the future. In view of these
facts, I may be permitted to repeat, from the introduction to the sec-
ond biennial report, the following words: “ As the director advances
in age, he finds it increasingly burdensome to do the great work
required, and would be very glad to be enabled to discontinue some
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of his hard professional work, if the work done by him for this ser-
vice were appropriately salaried.”

The want of self-registering instruments for the Central Station
has been partially supplied during the last year. A set of self-regis-
tering instruments, comprising barometer, thermometer and hygrom-
eter, made by Richard freres, Paris, have been in constant operation,
the first two for almost a full year, the last one since August. In
addition, a self-registering, wind-run measurer or anemometer, has
been obtained from the Hahl manufacturing company, of Daltimore.
A Draper self-registering wind-vane will, it is hoped, soon be ob-
tained, as well as a Campbell sunshine recorder. By next summer
we trust to have also a self-registering rain-gauge. Then we shall
have a fairly sufficient set of self-registering instruments in operation
at the Central Station, The proper management of these numerous
additional instruments requires_much additional time spent in the
observatory.

The importance of such self-registering instruments is two-fold.
In the first place, we possess in the complete tracings of these mostly
mochanical sell-registering instruments the material for a complete
study of the daily variation of each of the corresponding elements
of the weather, which can be fully worked up as soon as means for
additional help shall have been provided. But, in the second place,
these traces of self-registering instruments permit us to follow any
gtorm or atmospheric disturbance through all its phases, as required
in apecial study of the same.

To give you an idea of the character of instrument and result, we
here insert a view of the Richard freres barograph and their ther-
mograph; also photographically reduced copies of the tracings of
thermometer and barometer for June and July, 1883.

Thermograph.

“The publication of the reports has not made as much progress as
was hoped two years ago; but with our slender means it seems best
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to try to do one thing only at a time. We are now providing instru-
ments; soon after we may try to obtain such help as necessary to
push the publication of the quarterly numbers of the report as much
as possible.

Another important branch of our work has again been hardly
attended to at all, namely, the inspection of stations, together with
instruction of the observers. Also this work must be deferred until
other, more pressing, work shall have been done.

Concerning the general work done, both at the stations proper and
at the Central Station, we ask leave to refer to the preceding bien-
nial report, where these topics have been attended to.

We will terminate this brief report with the closing words of our
last year’s report:

Finally, it must be said, that, in order to place the work of the Ser-
vice upon a proper basis of merit, everything of a general nature has
been carefully excluded from the body of the reports so far pub-
lished. If, however, when the reports shall have been brought
completely up to date, extra time shall be found, it will be used to
furnish, for the fourth number of each yearly volume, such more
general information and theory as will reflect the present and fore-
shadow the probable coming condition of the science of meteorol-
ogy. But however tempting it may be to turn aside from the drudg-
ery of the summing of facts and observations to the more entertain-
ing exposition of principle and theory, I trust that I shall always
feel it my duty first to attend to the necessary work of making the
report a faithful exposition of the actual condition of the weather in
our State of Towa, so that our weather reports will continue to be of
value long after views and theories shall have passed away.,

APPROPRIATION.

The appropriation made in section four of the act establishing the
Iowa Weather Service has been drawn and expended as shown by
the classified synopsis of expenditures, vouchers sent to Auditor of
Btate, list of warrants received from the same, and the complete list
of individual vouchers sent to the Auditor of State.
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I. SYNOPSIS OF EXPENDITURES.

PosTian: 2000 POStal CHYAS. .. ¢ scvrsons coisvssonsas rassnns ne $ 20.00

S.000 WXRDIDBES. & s 054 o v0das $hiah aid sna® ps et siassans 34.84

0500 SLORDPE. .i-c0ivioasdamesinavine anessroonsnose 123.30

1,000 stampled envelopes. .......cucivvrirnns sness 33.40
— $211.54

PUBLICATION AND BLANKS: Stationery..........ccooneuss £142.70

RIPEMERE: o5 7 b 555 woi s dGohneie 201.90

OB, st o snvsuva b uos dhnnannes 100.55

Binding 37.05
—_— 482,20
AR T e e e S A e T e 620.00
1 gy PRSEE A L S S e e 378.15
YMBPEOTION OF BTATIONB. » .« v a6 ves « canunsosoensnnsvanssansis 18.15
ALY, OTHER EXPENDITURBS. - 1« s scss ve s sinsise o5 sas s voiss se 163.43
EORRE . oo 55 v Wb mann s i R elE 8T8 S A v e s s SR $1,873.47

II. VOUCHERS SENT TO AUDITOR OF STATE.

1881. Dec. 80. Vouchers Nos, 256-274.. .. ...ccvvvenvennnnnns $304.33
1882. Aug.26. Vouchers Nos. 275-290..........cccc00vrennes 34007
Nov. 27. Vouchers Nos. 201-802.......c.c000cineeivene. 298,20
Dec. 27. Vouchers Nos. 808-818.. .. ....c0vvcevnvnsans 349.38
1888. Sept. 20. Vouchers Nos. 319-848.. ... ¢ vcvivineeinsaas 586.89
$1.873.47
III. STATE WARRANTS RECEIVED FROM AUDITOR OF STATE
N BN B Warrent NO. AL, (. oy ansseionorbsonesioriss $274.38
g 8. Warent NO, BAT, ... .puviaas s misvisnodys 34017
ROV, 00 WEEIERE o, 430:. : .. . cr o foonbrsin sobrnnas 293.20
Nov: 80, WRRRRE N0 400: 1« o0 cioisei vt isesaniaside 20.95
DO8: 30  TVEErAE I0s A« . o2 vt inoriiasns v oionne 349.38
88, Dot 8  WEERRDE O 008, .o s i oo vspaseboiin animens s 586.39
= B1ATRAT

[E1

272 Republican Publ. (»o..
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IV. LIST OF VOUCHERS.
:z.i_,,’_ — — e e —
PERSON. OBJECT.
=)
Z " i
255 Phow-]:.lectrotype Co., Bost,on .|Photo- hlectrut\

.|500 Wraps, 200 Stamps..

256 Iowa City Post-office.
100 Wraps, 200 5t,amps

257(1owa City Post-office.. . . ..

mslowa Cit Poat—olﬂce .................................

TV 2 T e rl’rinting bulletin ..............

260 J. B. Burr Publ 00s ;< 5svsaiass o' | IRGEX. . .

981/Anna Hinrichs..................] Clerk, Aug = Sept .........

282!J. Ricord, P. M..........couueu.. B T I e, SO

263\J. Ricord, a T RS {150 wraps, 200 stamps.........

ST T R S 1500 stamped envelopes........

m&‘J 0T R TR 1500 el s S R T

sse»J R T R L |Printing bulletin..............

2871J. Ricord, P. M. ......cccoovuvese 11,000 postal cards..............

S!BSIMrs O g RS U SEAtIONETY .. ..........o0iuenis )
mJ BRI e R i s 3 > 4 OO BERIADE . .. <35 2 umvee s5d da e

270 James Lee.. LTy RT3 .
271/ Anna Hinrichs. ...... Clerk, Oct., Nov.,

273 Republican Publ '
irector Ex ressages., .........
J. Ricord P.M.. wraps, 300 stamps
276 Director .. 'I‘raveling expenses. .
J. Rword P B 3 200 wraps, 100 stamps
278 Mrs. Instruments ..........
U.S Express()o ................ Expressage ...............
can Express Co.........../EXPressage.. .. ...coevuvenanses
ADNS HIRTIChS.. .. .o oo vonvani Clerk Dee., 81, Jan., '83......
82/ Republican Publ. Co.............[Binding...........c.0viievnnns
J. C. & .............Conectorsand BORE08. &
84/ Anna Hinrichs .................. Clerk, Feb., March, et
LTI e S R S Ma .........................
286 }Iolt‘xlensrtgmlg ﬁm&Lee de;gd ..... o f s
A T T RN 500 stamped envelo
NN, 3. TR . . .vvoe it dus St.ationery and inatmn
B RMOORA, B M- . v ivsonsnsuanhs E ..f...i. i
" xpreasaga re O faaaad
dJ. Ricord,P v RGP N 500 stam g .............
F AT e L ARG e RS e L e R tin .......................
Rep ubllca.n EUBL. 0. oo svrnpiiss PEIRBIE .« o vhian oinesnnre g
Anna 1 L P IR S M Clerk, Apr., May, June, '82,..
05 Mrs s RO v s i ok e oo Stat.ionery and instruments. . .
J. WL Queen & Co., Phxladelphia Mebeomloglcal instrumenta...
American 788 (0. .. .ves.. Expressage.. .
18 Smith & M hs(ljf'le Xt Bon Yl
AXNE HHREICRE . . 5 oo owin i erk. July, ug
Harry C.Smith. ................. Shelving ............ .p....... y
Maresh & Holubar............... Snow-gnuges ........
2 Director Expressage, ete...............
kdng =
Photographic outfit

EEEETaConBwhSsc= Amount.

8

- 1 :
SRR EE RN 22323352232k

BomBombnd

5=
88%

24.50
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LIST OF VOUCHERS—CONTINUED.

o
PERSON. OBJECT. g
American Express Co....... g .................. $ 8.0
Auburndale Watch Co v Ilic ermometers st e 4.50
J. Bioord, P. M. . ...oniimin 000 stamps, 1,000 cards....... 30.00
J. W.Queen & Co., Phlla.delphm BArOmeters. .. ...o. coavrnnais 4220
nng FINYICRE. . . c»sssxsoennsinh Clerk, Oct., Nov., Dec., 1882, . .00
hoto-Flectrot{)pe 00 Bost.on Photo-electrotypes ............ 35.00
Maresh & Holu ,|BNOW ZBUGER. . . vvivnersnsssans 20.00
A. J. Hershire & ST s PPy Prioting........  osceeszosssoe 30.00
Mrs: J. G FIOK. oo viqivewrvas Stationery, instruments.. " 14.35
Republlcan Publishing Co....... T R S Y 5 e 28.95
T A RN Expressage, Ete.............. 3.28
J. Ric RO & s s andy s Dok 500 SEAIDB. ... c.oaomnrianarses 15.00
Republican Publishing 00 vara sk gindlpg ....................... 14.00
Republican Publishmg e 0¥ B . 5. ¢ x5 0's e e FTTE 11.00
A.J. Hershire & Co............. iR R R e 0 33.25
G Hinrichs Director ............ Traveling expenses........... 5.00
Mrs. J. G. Fink. sioire 2 IR OTBEY o s+ 5xoriiic f Vi naeWals 3 41.56
Murrny AR ol e LioA PIDB . v 0 50 ordivy %3 1.50
Harry C. Smith o IBHBIVOR, % 2. i vduivin il o 4% 20.40
Mis. J. G. Fink Drawing instruments 17.15
BORIT. BBCOTA, «vevssisioocsses o0 ALRINDE. 2.5 e 5.00
3201 A.. Hlnriahs ................ .|IClerk, Jan Feb., Mar., 1883..(  90.00
J. W. Queen & Co., l’hiladelphia Mebeorologlcal instruments. ..|  70.80
J. Record T e 15.00
A.J. Hershire & Co.. R | e n 0 PR NS R 28.40
Republican Publishing bo ....... T T PR AU S 5.75
3 {I e FJLee At IBPRBIOTBEY - o w vie5 3% & Tawenmeias l%g
35( U, SREREOIN O on sy sl lelis o o xpressage .................... i
36/.J. A. Pic ering R LY R A 1.50
T T R e e Clerk, April. May. June, 1883 90.00
338 %ahl Mfg. Co., Baltimore. .... .. Anemometer. 54.00
330 W, N. alhnt.... .............. RN, B 15.00
T IOCTERINE v, & aohnoind Susdhs 7.45
bllcnn Publlahlng Co .................... ™ 4.00
rd, P, M.... r PN RRRE. < e . » oy hic0 o 55 10.00
T P R S Petty expenses Jan.-Sept., ’88 14.60
31813.4‘!




