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METEOROLOGICAL RECORDS.

upll'ln/ltlon of Tables.

In this Bull.:tin will be found the monthly and yearly sum
maries of the morc important )Icteorl~ical records tnken b)' the
Experiment Station of the ["ni\'cn<ity of Idaho at )tOSOO'ff for
1·"i.l.')'-99 :lnd l' )il temper.Hurl'iiI for the fCfl),•.-ing t<e:t.sons of 1898·'99.

Till' PUfJ)()~i' of Lhi.. BuIll-tin is to ~ive )Icterlogical summar·
ies lind deductions in which the prllcLical farmer would be in
tere8ted. Details and feature" of the wtlnther interesting from a
lJurely scientiric standpoint have been omittf'd.

The daily rt'aJin!l~ from wlJich thc~ an'rnge;:c were made
were luken lit. 7;00 a. m. llnd .:00 p. m. All temperatures
:lrc g:in'n in Furt'nhcit de:,:rL'Cs. The highe;;L :\ml lowest ~mper·

ulurell for the month arc givl'll in thccolumll8 marked max. Ilncl
n,in. The fir~t. mean t('mpcro.tur~are computed from the max
imum and minimum temperatu~and~ndmean temperat.ures
:Lre takt>n from the daily rt>aO;llg'" ('If the dry hulb. Thel!now-fall
in inches can be determined b)' multipl)'ing the record of melted
snow by ten.

The bnrometric presureis ftiven in inches and daily bnrom
eter readings were reduced to 30· F. The rllnge of the barom

eter is the difference between the highC"'t and lowest barometric
pres~ures for the month.

In order to gh'e an idea of the weather for a period of years
a five years Bummary is gh·en. In this summary the maximum
tempernture is the hi~hest temperature recorded during the five
years and the minimum temperat.ure is the lowest temperature
taken for the five years.

}~ive year a\'erages have been made of dIe mean temper-
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atures, rainfall, melted snow, total precipitation. barometric pres
sure nDd range. Under conditions of wcather the number of
daY8Clear, fairanddayscloudyaregi,-cn. \nth this summary lire
gi ven the latcstkillings)ning frosts B od the earliest killing fa 11 frosl:<
during tbe same period. These records show the latest and earli
est killing frosts which 111\\"(' oc<:ured during the fin' year", the
time between killing fr(Y.';u. being considerably greull'f in Iln)" onl'
year.

The averages of soil h:mperalures are given at depths of I
in.,3 in., 6 in., 9 in., 1 ft., 2 ft.. 3 ft., 4 ft.. 5 ft., and 6 it. for each
week during the growing ~llEon from April to ~ptemher inclu
sive.
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PR£DICTION Of fROST.

The iruit growNS of Id<lho, e.;:veeial.y those who Ih'e in \"al
lil.!:S oit",n t'x pcricnce :'f'riou~ I()s~es by hue sprill~ froat~. If warnt'd
in lillie it 1$ u~ulllly pl1,,-~ible to prcn'nt the iro..t. hut owinf! to
lvcal conditiOIll" and the dfect of \'alley :tnd mouut.;,in atmo".
}1l1t'ric eurn.'llt6 it Oikll I~OIm"il imp(F.;:ihl~ to predicL from an
e\"('nbl)! h:lIIl~ralUrt'.;\ fnH. dnrill~ the ni!!bt.

illS till' purp":-{! of this article to describe a pieee of electrical
tlpptl.mt\l8 which will f:!i\'(' warning when the tempemture hns
dropped to a certain limit.

The prevention of frosts b." smudging is we:\ kno\'I'O to mO~l

fruit ¥roWCTl!, but fur th(1@C who may have had little experience
in !;ll1udging the followinp: I'arup:raph is given.

Prevention 01 rrO$t.

Ther(' {Ire l!e\'eml different methods of pre"entin~ ita!"l, but
the m()~t practical is the i>llludge or :.moking fire. The ohject of
the llllludp:e ill- to form il "lUoky vapor cloud which pre\'entf! tile
radiation of heat from the ground nnd thus keeps the tempera
ture alxwe the fro~t point. At> IlO appreciable amount oi heat ill
deri\'ed irom the >'mokc. the smudp:ing, which prcvcnts the air
and earlh from lo~itJ~ heat, must be I)cp:un at ll. tempera.ture
ahove frC(lzinl" If the work were !.It'gun !\t a temperature of ,W
F. the ground could he protc<:led for '-'e\'cral hourf!. In order
that the sllloke should cover the j.'(rollnd the smudgcs should be
pIncro irom one totworodsapartonthewindward side or the spot to
be protected. Agood l:'lIludgc Cllil I)c mll.defrom a pitchy pine stump
or log. In the stump \'('rtical and horiz<Jntalltuger holes are bored so
lhattheylTlet!tenchulhcr atri~htll.Il~lc8. A little coal oil is poured
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in the yprtical hole and n match applied to oil an I 1I"00d at the
IllIriwnt:tl oj"le'ling. The holt's nct as a chimney cau"il1~ II cur
runt of air 10 jl3!'S upward through the stump. The stump
~hOllld be four feet or mort' in hcig-ht and :It lellst one foot in
diameter and of a pitchy "h3.t:\('t\'T and not toO dry. The hod
wnt,lI hole sJlotlld 1)(> ncar the ground. If the !ltUlllp is largo/' it
will sun"c tl\'\l Of three night~. A~ it burns it m'ly hecolll~ dr.\'
alld locg"in to bLJze in which C:l~C a linle water should he thrown
on it. itlr the ohjcct. is to producl' a 811loky cloud a.nd not to U;H~

the he;ll from the blaze. 1J,lmp ~traw or mlltlllre will make a
g"oo,[ limutl/!l!. Durinl£ the !>(':h\lll in whi(·JL tIl(' dnma/!ing; irost"
occur it b dl'.·inlhle tv kl'Cp the "lumps Ill' "tl';LW l't:lld.\' ioE' tl8l,' :ll
an,\' time and for tilL$. n~a"on lhe "tumps nre to be' preferrf'd !<in('('
thcy lire not affl,('tml hy !Ill' w?ltther. A morc det.a.iled trcument
of ~rnt1dl(inA" Clln lw fl,und in Farmer's Bulletin ~o, lO.I entitlt'd
":'\ot(':,- on F'ro~t." A l'Opy of tIll' bulletin can be se<:ured by ad
Jrecs!llf! till' Din·etor of Experiment StatLon~, \\':ll>hing'ton, D. C.

low Temper"ture and Frost·

A warnin:r of a low temperature Juring the night i:; not
llcce,.";itl'ily n prediction of frOJ't. TIm" il wll.l'ning oi 40' F. Ilcar
Ilunl'i"e an,l ('speciall,v iithc ,;ky wcre cloudl.'d w\lt\ld not mean
fro~t, while on the other hand the Mme teml'cl'll.turc at an early
hour in the ni;dlt with it clear !lk~' :tnd no wind could bc takcn
:lil:1 warnillA" of fro~t hefort, morning:. Anti in ortier to make u!'c
of th~ heat n·ll1ilininj.!;. "Illudging should he beg-un. These
relllark!! can only he taken for (l.Vcr:ll!l· condititlnS for much dt!
pelllis upon local ieatur~S, Buch :lS cle\·ation. slopc of the land,
bOlHt.'>I of Willer, :lnd {'old air Curn'nl", \\'ilh a little experience
:Ind II knowledge of his ground the practical maTI call always be
un the saft' ~ide.

In order to protect :l!!ainst frost!l, a warnin)! should be given
when thc tcmp"rature has fallen not Ie;;.>! than So or H/ ~~, above
irl'czin/o:. FOJ'this pnrposc a night watch is often employed.
Thermo~tat~ have L('tn Ul"ed for the 8ame purpo!'e. :-;'cither
method iSlle.·irable as the night watch adds to the labor and



expen;;e of raillin~ the crop anrl the therm05tat5 have not proven
\'cry reliahle... c pa~e 141.

The UppllTlltu8 ut'!'('rilll't! in the following pagt'>l will ~i\'e

wllrnin,a-. by the rin)! of a bell. wlwn an e)(po~ thermometer hn~

fallen loa p'i\"l'n tt'lllp..'ratlire. The thermometer can be :llljll,..tl't!
for any tempt.'rllture, and can be placed :ln~'where in till' orchard
or fielt!, Tht' other part~ can I~ Jlut in the houS(> with tht:' warn
ing 1)(>11 in 11 con\'l'niellt pla{'('. Till' entire co~t of tht' app:uatu ..
is from fiw to M'\'en dOJl;l~. From the fol1owin~ <!t·,..('ription.
nny electriciall cnn mllkll the appaf:ltu.., and a pers,m not llC

qU:linted wiLh t,lectriC.l1 llIethod~ can put it in Il!:tCl'.

~
Z" C n~I,S B

n
~

r
-I IU

P\

I C~

Description of Apparatus,

'rhe II.pprmtu. "'OIl~i81~ of a hattery, rel:IY coil, alarm 1)('11.
'lild thermometer. The battery used is the common crow foot
(lcll 1l1!f'(1 in lele~raphillj!", l!izc G in. by 8 in,

The reillY C (l\'iJ!. I.) is compo!l('d of two coil.,. Elleh coi!
ha!l nn iron core 1-J- inehe:! long-, -! in. in diameter and i~ wound
with Xl). 24 B. and ~ douhle COUOIl ('ovcred mag-netic win>, 10 l\

,It'ptll of t of an inch. Th!" coils are wound right and left h:\n ..let1
:~nd lUt' pllll'efl horizontally,

The :lTmatllre A c'Jn"i~t!l of an upright lJiC(e with 11 Cro~ll
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hAr of soft iron which is lro heM that i~ ill attracted h:r the iron
cores of the coil~ ..... Iwll mll~netized. An adjustable ~pring holds
the armature .\. 3j!l\ine.t the Bere..... S. when no currcnt i!! flowing
throup:h the coil C. The maker should put on the baJ'e of thl' coil
binding- lK1 ..t1l; mark{'fl with the connections as gin"n in Fi(t:. L
.-\ fift:'" CHIt door iJl'll will answer for the alnrm.

The t!wrmnnleh'r oon8i~t8 of a I!la~;; !'tem eight or ({'n inchl"'l
lon~ with an intNnal cli:lllll'tRr oi appr<Jximately l-:!.; of an inC'h,
(l.crn) 11ll1lch!'d to II hulh which hall. a diarneleroi 1 inch, (i.P)(,lll'

The hulh Itlld two or thn..-e inl'he" of the lower part of the lU})t' arf'
611ftl with m('r('ury ami the tuhe i!!- f:l"raduated for en'ry ten do.'
p:r~';; frum :~O· F to 100 F. Electrical connection with the rot'T

cur:,' j .. mar)(' l,y l\ platinum wire Mown in th... glll~". On tht> top
of th... ,.tem j.;: II hr,l'" c q) with n '\0. 31 B. llnd 8, b.ue coppt'r
wire pa~~in:! tllr\~lI~h it an I m~lkin~ contact with tht! mercury,
T!w tlwrnlOmf>tl'r can be te;ltt'Clllt any time bycomparin!! it with
an IUX'Unitt' F",hrelliwit therm'lm...ter. It i... made lar~ in onll'r
to gin' fr,~· llction to tht> mt'rcury around the wire in the tlillt!

To put the ApparotMs in Place.

1'1) prt'llare the hattery plnce the I.....lpper and zinc in a gill"'''
jM a~ in the t·ut 1I1l,I put COPI)('r sulphate cry,;tal" (blue ,·itrol)
in the jllr to the depth of lin inch. rill the jar with water. beinf{
sure to cover tilt' zinc llnd COnll{'l.'t the wire from the copper to

the linc. At the end of t,wenty-four hour:; the battery will he
rC<ldy for u,e. The hattNy can he pr<,pared for immM:liate UllC
hy till inK it to the zinc with watN and then co,·erin~ tilt' zinc
wilh the solution lJurrounding th... zinc of a similar batter)· which
is in f!ooU runninp; condition.

Tilt' thcrmomett'r IlhOlilti be freely SxvosCtI not lIlore than
two or three ft.'('t abo'·c the I!round in that portion of the orchard
most liablc lo frOM, U8tlllily the lower ground.

The lower point o[ the copper wire in the tube of tho ther
mometer llbould II(' "et 0Pl'0llile the lltlltloor indicating t,he tem
perature for which the inlitrument i~ to give warning, usually
40' to oIS· F. A copper wire ~o. 16 B. and S. connectB the wire
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ill till' !'tem of the thermollleter to one post of the ht'll and to one
pole of the l>:ll~'rr, another wire connects the mereur)' in the
vulll with the prOper binding post of the (:oiJ and a third ",iff' i~

run from the lIrmalure of th.> rcIa~' to the remaininf.(: binding
post of the hell. TIll' rt'!Uainill:! ,mle of the battery iil then (·OJ}.

necLed to the proJWrly marked pO;l;( of thl' coil. It i,. wi"11 to
te~l the conllt"Ction", by lI' 'in~ that th,> h.-II rin!!." whl:'11 tht, ther
momel('r cireuit iii brnkl'n.

The action (If tilt' in!'trUIlll'llt j", "N.l" :-imple. When til!'

wire in Ihe !.olelll of tht, thNll1n!nrlor i" in C(lntact with the lIll.'f'

('lIr.'" 11 currl'nl nl ell'<.:lrkty will P;\"; throu~h till' rdl\Y coil,.
cau~ing the armature to It(! llltlll:hcd to the iron (:on',.. Till.' bal
ll'ry furni,.h,·,. a <,onlilltlQU:, current :lnd will kt'E'l} thf' armlltllrp
in thi;; po"ition until lilt' circuit i~ Iorokell. When the ('ircuit j,.

bnlkell hy tlH" lIlt'rcury fallin):: ht'lnl\' theo lowl.'r p lint of tlH' wirt'
i~ the th('rmonwlCr the armllture will ht· drawn II)' tht> sprin~

:lJZain~t the screw S, which putl< the bell in a circuit with the bal
tpry, Thi., condition is ",hown in the Ctlt. The wirl'il 1l~1 in
('onn{'('ting up th(' appnllU;; 8houll! he in!!Juated hy fol!'tl'nill;!
them to woodell suppmt,o. It >:hould 11, tloticed that the ht'll will
;ti\'1.' warning oi the 1m.'akinJZ of one ot tllf' wifel If'adin~ to th.,
thermonwt('L III calle Ihe t!wrIllOlllelt'r is more tlmn 1.')0 {t'l't
irom the hllltl'ry, two ct'lls should hl' cOllncct£>t1 in >l<'ric,.. i. 1' ..

the cnppl.'r of onc (X'II cnnn(,'Ch'l1l'.ith the zinc ot' tht> uthN. In
any C:l!!t' ",,!INC onc cdl i:.4 IlOt Hrollj.! l'IlOllj.!h. two in ....'rit>l' I!houltl
he ll!letJ.

Since the in"trum,'nt ean l-e ~d for !lny temperature it ('nn
he put to practical \}:,c in the g-rt'{'ll hOll5'l~. incubator!', :lntl in
any place wllcre a warming- of Ill\\" tt'lll\lCraturc is dc!!ired.
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Oilfel'efluill Thennometer.

The difiercntinl tll('rmnmeter l"Ol\!lists of a ~Ia!ls tube with
ont' cnd \'l~'n all/I the olher clO"t"<1 with a bulb. Tht' lower part
of the lull(> i~ 1iI""1 with mercury and the bulb contains alcohol.
.\\' the tNlI!:M·r.. turc ri ..c~ till' alcohol expand>; :tnd the mercury
ri ..ell in the 0}X·n tulx·. When the alcohol contracts the atmOll
pllt~re iorCf's the mercur)· into the closed tube. The instrument
is usunlly l,ro\·idrtl with two .!'cal(>s with the orders r1'versed as
shown in the lil!urt>. By h:\\·in.l! a platinum wire illown in thp.
l~lld of the tube lind putlin~ :l wire in the open tube this ther
mometer can he suhstituted for the thermometer of FiA"' 1. Jf
the instrument is to ~h·e w:lrninl! of one temperature only and
is not to to b(·adjusta.ble tIle coil of Fig. I. can be dispensed with
by hlwing l\ platinum wire hlown in the bulb of the differential
thermometer with the lower ent! (If the wire opposite the requircJ
tempernturf'. In this case the hattery hell and differential ther
mometer arc connected in seric'l, i. e., so that the current flows
when the mercury touches the wire blown in the bulb of the ther
mometer.

ThermG~tllt.

Figure HI. represents one form of the thermostat of which
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there il'< a /o!r('at variety. It consi!;ts of hra8~ and etecl roos Fast
ened together. The bru!'!! eX1Jands or contracts more with a
!!i,"en chan!!c of tcmp<'rtlture than the steel amI thus the rO<1
bend" as the temperature chan~~. In the fi~ure ,.p' is the bra'",
rod and "RIO the "'ll:f'l rod. With a lowering of the temperalUrl'
the rod will I){'nd toward til{' ri~ht until it wliches the !;crew S
which is ~t 1\1 the rcquirt.'(j temperature. It II:' oonne£te<! in
~ries with the bauNy and bell. A "cry sli~ht dernngt'ment l\'ill
make tht' tlwflllO"tnt u!'cle,,;j and for practical U.set! ami nccuralt'
n'~mlts it i.' not !'o lle~iralJle 88 the thermomeu.'TS.

The in!'truments dl.'8Cribcd a.oove can be seen at the Cnill'f
!'it~·. A l;Ct of the apparatus with the differential thermometer ill
nOl\' in U!>e in the ('niversil:)' Green House.

The writer would be pleased to cor~pond with 3n}' one wi!!h·
ing furth('r information on this !;ubject.
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