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sumcient currentfor ruDniug fhe instrumonts until De&rly tho
expiratior of the 4O-hour limit, or at leaet until the dext
morniug. The wind direction and velocity aDd tho tele-
lhermofraph are run from one battpry of two cells, aDd tho
euushine and rain gage could also be connected with the eame
baltery if tbe circuits on the Dew tciple registpr w€re proporly
BrraDtpd, as tbis battery haB sumcietrt plectro-orotive force
for running all the iDBlruments. It might be asled in case
of a continued bigh velocity for twoDty-four bours, or more,
if the force of thE battery ivould not bo eo oxhaueted as to
cease to alo the rrork. The auswer woulil bo that the electro-
motive force ie conetant almoet to the 40-hour limit, and that
there ie no danger of the battery not haviog amplo force to
ilo the work. The iaternal reeistance is remarkably low and
the cooetruction enablee the cell to be charged at a minimum
electro-motive force, and to be diecharged at a, maxi@um.

The olementg of the American storage colls cooeist of trvo
pl&[FB mede from solid sheeta of pure rolled lead, groovecl on
6oih ejdes. 6eparated by a ruhber scparator, aud bound to-
getber with large rubber bands, and tbe " active material " ie
iormed from the Iesd itsell by an electro-chemical procees'
nnd is Etronclv adlrcrpnt. The fruid consiets of a mixture of
ono nrrt by"volumo of errlphurjc acid to fivo P&rtB of wat"r.
Ae riorv nrrangod thc ec.ond hsttery rrrne the eunshine renorder
and rriu gage, ond it ie aleo intetded to put all tho electric
bclle in the oflico on thie battery.

The Lotteries hnvo now (July 17) been in operotion since
floy 2e, nrrd tlrey ore doing good rvork. The life of the bat-
tory for orrr light work i8 thuught to bo from five to t€li ycnrs
I'pfbro tlre elpirnr'te I'n!s to l,o rer)e\red. fllld ot th€ I'resent
tirice tlro enst for rerr"\'irig thp clpnrerrtB woltld l'" oborrt onp'
irnlf ll'e,,riqir,nl c"st. I'lro origir'nl cost woe al'out $15 for
the er: tire equipnrent.

IRRIGATION BY WIRE.'
lrr ,\lrn ! llr.r., \'(,luhtnri ol'$.t\rr. \f.trthor lr!rrtrn. ril'larFst.Io$3.

(l) J it. l:, l:93.-llJ'ides iB to co)lect moieture from
t)r" nir. \f ire rvill rlo the \rorI; it $ill take tlre moi6lurp,
rvhich rvill roll dolu irr drops, to tho grouod. We want
I'oles ol'out telr feet hiIb. only o forv aro required to the
ncre. nlrd llvo acree in thp sqttrre fornr *ould not tako more
thori 50 pole8. I'ut orl tho sire ond make a complete net-
rvork of iviro ovcrhe&d, joiniog from overy direction, and iu
tllo8o countrie8 vhere mouDtoin or river irligation ie impos-
eilrlo mnn rvill be hie own rainmakot. The vire might be

t,ointed grpen or Llue, tho6e being cool colors aod capable of
iondensing more moiBturo. Thie $ould tro a cheap meaoe of
irrigaiioD. The idoa firet occtrrred to me s y€ar a,go.

(2) JuIy 14,1899.-Some timo ago I wrote to you aiout
coilebting- moisture through tho medium of wirea and re-
ceived a-reply etating tbat youlvaDteil mo to mako some
eucceeeful erperimente. * r * I have tho affail in run-
ning order anil will report to you wheD I can havo eufficient
dat;. I bave already made ono succeseful exporiment; but,
ae in tho heat of eummer fog snd miBt seem to como at loDg
inl,ervals apart, it may be Eeveral moDths yot bofore I cao
report to vou on tbo result8 of my erperimente. We are
having muih raiD, folloved by warm sunshine, but not mucb

1'q'-
tSome montbs aso l\Ir. Be s informed tbe Chief of the lveather

Bureau tbat he waiconEdpnt ihat ttre inrportant problem of tbe utili-
zetion of foc iD arid reeions could be best&ccompliBhed by ueing wire
or wire scre6ne es the dbstacle to cstch the foq aDd conduct it ae drip
to the rool,s of the DlsnB. Tbe Editor lequeated him lo mske aclual
exoerim€nts and irearurenrenls. The followins tbree communics-
tiois from him qive ths story of his firsl $ork aDd its resull€. Of
.ourso similsr eiperiments i'n other region! are very much to be
desired.-ID-

(g) A gult 22, 1899.-Tho following table sbows what oan
bo done wilh wire as a means of irrigation. The poles, four
in number. are ? foet high aod ,.ovor 7 by 7 fee[, oqual 49
squalo fFet, ol eurface, and the wjre ie "DeLted io 6-inch
equares. The following ehowe the rosult in fog, miet, and
dow:

The wires were common fenco wire. As woocl abeorbe too
much moisture, I used a tin basin 9 inchoe acrose anal 3
inches deep [to catch aod measuro tho drip.-ED.l. It wa,g
round and the sidee very nearly perpendicular. During the
forty days the Government rain gage collected 3.44 iuches
precipitatioD. of which 0.13 inch wae fog. mist, aLd desr', aod
thie 0.13 iDch wae twelve times that amount by wire [? 1rs
of tho amount--El.], and tho wire wae not painted, either,
It \eas quite a sight to Bee th€ wire dripping wiih ten thou-
eand drops io tho early moroiog. trIy observ8,tioDs shorF
that even dew can be utilized for irrigation purposee. tr{y
rule is to place tbe rvire network in squares rvhoee gialee are
ds tbe Bquaro of tho altitude, e. g.: At an altitudo of 1 meter,
9 square inches; 2 metere,36 square irrches; 3 meters.81
square inches; 4 meters, 144 square inchee; 5 meters, 225
squore iDches: C nrotorg,321 equare inches: 7 meters.44l
square inchee; 8 mptprs, 5;6 square ioches. Thue, tbo higher
the poJcs thc less tho amouDt of wire needed.

As tho 6-inch Bquale appear8 like a epeck frorn a dietance,
eo a sperl. ou the ground benealh would recpivp all the drops
of wst"r from thot far ofl squarc. Itly experiments are ac-
cur&to even to 0.01 inch, aod now, boving beerr rery aucceas-
ful in thie lork, I givo it to the $orld, trusting thot it will
prove o blessing to mauy.

o!:sImtt:l:! :!ir:r ttit,r t,tlt, Lntt.

*niitii1- ]""''* "Ill11i
For

Fo! \llst Do$ or oos tn rry
hl,l atrKc $arc

tdly

which there wae fog, miet, or dow (on tho romoining twenty-
one dates, out of ibe total, forty, there appeare to have been
nothing to meaeuro.)

T,
T.

T,

T,
T.

T.
0.0{
T.

T.
o.0l
0,01
0,0r

We quite sympathizo $ith the enthueiasm shown by trIr.
Bette in his communicatione on thie page, and have no doubt
that hie experimente will lead to othere of equa,l or greater
valuo. \Ve caD eaBily understand that every wite, or every
piece of woven wire fdrce stretched in the frei air will catch
iog and dow aod leail it to tho ground, but wo do rot under'
sti'nd why the rvire should Iic -borizootally iostead of hang'
ine vertiCallv. nor do we underetand the argumeDt tbat re-
qu'iree all the'drope of watcr from a emall 6--inch equare of
wire near the eroirnd and those from a 24-inch equare four
times fsrther flom the ground to fall upon the eamo " epect
beneath." It is more Dttural to Buppose that the drip frou a

0, cr

0,03
0.01
0,0,
0.05

0,35
0,03

0.02
0,0a
0,84
0,09
0,04

l.'"'. . . i

j a' ".

. ...... dew.l

18c0,
14...,..,..
t5 . ..,, ,...
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t0 .,.,...,,

ttl,.,......

18..,.. It0,,.,,....r.

Tho laet line ehows the eums for the nineteen dates or
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larse horizontal surface of wire will fall vertjcally upon the
ca#e horizontal eurface of ground. \yo do not gee boie tho

-.l.tri" """nft 
bv 2 squaie feet of wire network 8 yards

"Uou" 
*" nt"'""a, dr tba't caugbt by a single loop of rrire 2

Ieet eouar6 c&D bo conceDtrated upon an area' of iJ lDcbe8

souare at 1 met€r sbove tbe grouod, or upon e single polot
at the ground, unleee tbere bo somo arrs'DgomeDt like I tuo-
nel to concentrate the drip

Ruf, aDart from anv oueition ae to tbe accuracy of out cor-
rp"nondint'e loeic. rvi sre ioclined io believe that wovoo viro
t'"]i-.r.- 

"""rt "" 
i! ueed for feoces, may conetitute an excel'

lent arraDeemert for catcbing fog, mist, and dew. \Yhy cao

uol, tbe n"el,work be placed vertically, or uearly so, as eug'
sesred on paee 466 oi the trIoNTELY Weersns REvIEw ior
?l"toU"". igbgl "o tbat the rerlical drip may be led directly
into thagroui'd or to tbe loots of plaDtB by alpropriate emtrl l

inclioeil sutters.'- 
\vit-h ":;;;Ji. 

tb€ arnounI of drip canght in ihese oxperi-
rncrrte by .flr. B"tte, so maks the folJorsirrg calculation: He

st:ltcs tfiat lrp caught Lhe dril, from a coDlmon fenco \Yire

rpttpL-l irr 6-iIrch erlriores ond etietched horizontally I'Ft$eelr
forrr Doleg; fn.t &bovo thp ground end .overlng 0n nreA ol
; f,i ? f..t.,t,,ot 4C e.lunro fcet. Thnlo sere. thFrefore, 190

,,.,."'r 
".,"""".'cnch 

6 iuchee sQuare, ond the totel lellgth ot
,rliro 

'vire 
105 lirrpar f"et. The-drip irom this 5\as cortght in

n tir, hnsir, notrrly cylinrlricni, 9 inchps in di^nreter nurl 3

i""l,"r a""i'. Dn;ini the *hole forty dnys a depth of l53
ir'ch rvae collectnd. - Thie ie equivolent to l.5S \ 45 x 45-ril.r+io: 

100.5 cubic inchee. If thiE total omouut of
.iiir, r,e ,livi,l, 'l hv tho nro& (-19 srluorc fept) over lllrich it
rvni,:olloclctl. rro fiid that it rvottld cover thie 'vltole nrnn to
n ,ler,th of nlnrrt J. of rtn inch On tho ot)rpr hatrd' tlte sutrr

t',i'i"f tl,. wrLt.r it!ught by llr' Betis irr hie rnirr gogo in tlro
ioinr of,ler" rvog 0.13in debth. But itr thie case tho deli in
tho sncc 

'rlust 
hnve lreen inposited orr t,he rlr"t! of t]rs qBgn

,o'ii1i;1self ; thnt i8 to sa1'. t)ro depth.0.l3 olr th€ l''tto-m
ol tho sose or tho I'aein rvould aleo havo bpPlr cartghtover th0

" t'"tn Xfihe 40 souare fcot. or for thtlt m&ttPr ovar [he \rholo
of a lorqo riFl,l. \\'e eborrld say, thereforo, tl)at tho JriP fronr
t.l,e fos nD.l ntist &s.auSht oD the $iro scrpeo rpprFBents all
auorag"e d.ptlr of watei over the field of /5 of otr inch, btrt
rhnt tlre tloiv relre8ehts one-seveDth or one-eighth of ao ilrcl)

189E
1899

Oorgotu (no1o abandoncd \.

8. lrl 0.2{
t,0l

0, tx
a_31

1.3t 6.G ..rrl ,r.t ,r.o
I

.,,...7.n !.8t 8.04

aucl found wido diferences at tho Ealne

I add a rough plot compariogyour borsry barometric cu.rve
ot Colon vith our meaD at Panama. lt i8 certalDly graLlly-
ins to 6oil Bo clo8e an accordaDce' The entire diuroal range
is-verv emall. onlv 2l millimetore, or .l of an inch. The dif-
f"rende in 

"p6ch 
is iartly exp)ained by your usiog seveo!y-

6fth mpriditn time, rvbile ne uee local timo. As your otrsFr-
vatioog aro norv discontinued, I thought it north rvhilo to rt'
duce tho eight montbe that havo been published itt the
-tlo.rrru,v \\"e,rrttnR REvIE\v. I\[any yeora ago' I had ocnn"

eiou to study similor diuroal curves in tho ilrterior of tllr
North Ameiican coDtiDeDt iE conDectioD nith our Pacillc
Railroad survoys, aDd found \Yido dlaerences at tlro Ealne
place, tluo to chnnges of t€mperature. Aa such c)rotlgee doplace, duo to chnnges
h^i p!irt nn the Taihmlot pxirt oo tho Is'ihmus, \rs onght to exl.,ect barnrony Le-

t\rp. LliiFeretrt series in thst regiou aIr,l tlese t\\'o sets of ol '
servations, iu my judgment, co;firm tbis expectation.

iii,"". tf'"t.fo*^. ths dow ie in thie case too llmeg that of the
a'lr. it l" €videDI that io Iowa tho utilization of tbe dew i8

-oiu l-rrottuot to irrigation thao thatof thedrip On tbo
othpr haLd, thero mny well bo regions vhere tho.dev is lese

impor[trnt and the drip more importaDt. lD srlch casps \\'0

aotirrt "ot that a tbiikly set sysiom of wovoo fenco i\ire iq
rraialjel vettical frcmes may catch "r,ough 

drjp to be an im-
portaot aid iD tbe irrjgatioo of o small portiorr ol the

'lhe tiguros rtu,l cttrv" gilerr I'y Gnrrnrnl .\l'l'ott. for Il
Lours of-locol nrcntr timp in thu llorrttl r'\\'r:r rl! !:n Il Evl r\\
llsv. I:39. oasee '10l-!0J. frorl Illr"c Dlorrtlrs'!'l sprvnti^r''
t,v iioye.. ui I;ar'nt,tr, ntoy Lo cornl,rreJ nitlt tlre follolir'i
t;blo i,"'; givetr l,y hinr. os dprived frorrr eight nr-onths ol
\\'erther lJureau observoliorrB ot Colorr orl sprPlrty-btth nrerr-
diaD tinre. Pan&mo ie ir) loDgitude 79o 30' W.; Colorr ie-in
loositrr,le iCo 5u' rvnnt. ThereToro, tho tinte ecale of the Co-
lon-renord for the \\'eatlrpr Burenu l,nrogrnl,h still lleeJs tr

subtractive correctioD of DiDeteen minutee il order to con-
vert it iDto loca.l mean time, ond o similar correction of
eigbteer minutes in order to coDvert it ioto a sirnultancorr-
record oo PaDema meau time.

Tho hourlv record for eighi months, Oct'obcr 13, 1898. i
Irlav 20. 1899. at Colon ie iiven iu Table Iv io tho succp.-
eiv6 trtnNtsrv \VEATFER Revtews, in Eoglieh inches. Ii
has boen convprled oto millineters by Goneral Abbot' and
has sivon bim tbo followiog average departures from monthly
-ea"n valuoe. The recoovelsion ioto iochee has been added
bv the Editor. The Colon record from November, 1897, to
Jinuarv. 1898. ie copied from General Abbot'e provioue papnt
A long''record of Lourly roadings at lbeeo two etations js

sreatlv deeireil.
lfPo n bnnnPlit dry.It !"tcs

ground.-Eo.

CLIMATOLOGY OF TEE ISTEMUS OF PANAMA.I
By Gsn. E L. !t!o"r (alated Parls Julv 1,' 18ce.)

I onclose the leteet 6gurc8 with reepoct 1o raiofall- The
comDlete serjee for three etatione is givon in tbe followlDg
tabli : Corgooa, boing Dear Camboa, hae been lately aban-
doDed as a qagiog statioD:

Bohio

1.26
4.49

,The iJjtor Irrs reG','d tbe following dala from Gpneral Abbo,tt'
t '1,1,t"-"nrury 'o his ilrricle in ll'e M":rrrr,Y WE^rrrDR RE\iEw for
May, 1899.

; r I -| lE i, ,:

"* : ; ; nls :lrlil; s glE 
Z

rBrB... rp.s6 ,.ru ,.0, ,o.unl ,,r, ,nru *.nu1 ,r.r, IJ NI t8 2s 2t.8rl 6 382oi 61

1890,,. ,,4, 4.49 C?7 11.30 1036 1180.. 
1... 

.. .. 1 '

Gamboa.

nL

0.56
.1.0!
.7,11

1,0!
. 0,89
- 0,55
. 0.16

0. 16
0.48

- 0.63
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INTRODUCTION.

FORECASTS AND WARNINGS.
Bt Prol. !. B oltrsroff' lD ohltA6 ol ror€c&st Dlel3lon'

Tbo .\lorrrry Weersee HEvlEw for Ju'y 1899, is based'Mexican Telegraplre: Irtr' l\taxwell Hall' GovorDmaDt I\[e-

o' reporrs rrom abour. g.ooo 
"tiiil"'rli"r.r'"0' i;';;;; ;;";i;s'i'.I';it;'i,?'1"1-3'i?"till;-3;i;#'tll'll;i"n:

and voluutary obsetvere, classified as follows: regular "t'- b"rl]. B. C.aig, Hydrographer, United States Navy.aod voluul,ary obsetvere, classilipd ss f!,llovs: rpglllar "tu- Cuot. J. E. Craig, Hydrogropher, Uuited States Navy.

rions of tho \i'ealher Bur"au. t54 i \\ esl Irr.liln service .b-l-Tt -n , " ii prepar"fo under tbe goueral editorial euper-

riona, 10; cottol region statiolrs, 127;cornand\!hcrtregio-n]visionof.Prof Cleveland *^O?:^. r'-. +r,^ ^r^^L! on,t aalr-iLoIrBr r\J; cuuLU! rrslwrr o!qur"""' ';;,1 ";;;,';;."ioi 
rot,'"rol 

",tii""ii"" -i" 
"utt.a 

to tl. Joct tha.t the clocke aud eelf-
stations, 133; 6Pecial river stoti'
brnrions, 4.; voluDr0ry o, .",'o.."'ii ,i'""'it?;'l';; i";;:;''' '"ci;i;;-?1,'lqlLU,)v-"1t"h1'"i:'.l:"1.,""::'"':^'",1;". ":]',i:l' i:gtntlons,45; volnDrory oj)cerver-ts ""'--"' '""'-"""_nitlr- fieridian or eosterD etoDdord time, which ie
r.:iO*,'li.rnr post )'oepitol rpl'orts. 2;; lrrrilr'l St0jes l'ifp- seveDt:

s.vir,q scrvicc, t4; sorrrhe. l,u",t.'i;ii"1;y cJ"in"rlly,-co; ii"-".d u"" houre behir,d- Greetrnich tinre; ss frr nB lra"-
t,n'n,iiar, ]lpteorological s"."i"..'b':i'li,.riinu'i'"i.g;,,t,l,ii ti.utrd. oui' ti'i".ruo,lotd of tioreisueed iu ilte {extol tho

S,,rrice, 90; Ilexicnn volur,trry ri"ti",,", ;. 
"r,,i"ri,'oiii)nut 'nrurr*..;'1". ott \\'oalher Dtrroou oLeervaiiorrs nre rcquired

sir'rLlt,rnnone ol,sorvrtior)s "* ,"iliiit'i'"* "'i"" "i"ii""' io tu tuieiioua L",":d.*-l't.il "l,l:r:'::lT1:,:"':*t'i'{':l:qiri,,Llkrn'.ortE or'8orv[rroI)a '* 'T,]",;""";;;;"; ;ii;;;;;;; iruti"l, it " Unired statoe nr,d corrada rnd by rlro voluntary

lll$'Iit*',t"1til""t 
\rith lrust*orl' r lr""tu"t"'otu'r'"lieu"a to corrfornr c'u"ull::i" tl'o morlorir

":,,"ainl'nql<11o\tletlqnrorrtiatr'adnoltlrolr''^rt\.c"'rl''ratiorrir'terlatiol'nlsrsti'lrroistnI.larLllrr''ridi'lr's'orroJrrrrrrol'art'i I;r,,f. It. F. St'r,ort, rrire.t,r "r ih"i ii'",1'"r',,.i'81""i-s"'"i" i'gi"tiiiit-iiitiiGr"'r'wi'h llecorde oi ntigccllntrp"rre I'hr-

I tlro I)or:rirri.rr of CntrnrlrL; ff..'iurti. J. l tir,e, ]lct^or- Iro'neoa ?t'oi'ato rt'ort"d orcosiot'nlly i" oth"r elnrrdnrds uf

'i.,.rist t,, tlrn llnrvniinn t;or^.,',,t",,,"iii""i ii" ;i"i; 
' 

llrc timo bvvolrrrrtnrr' l s^rvnr: or Ir'!\'sl'nlrpr corrort'otllorrlB nro

Itiirctor of 1l1s Qnrrtrnl lt't',',t'xicnl nrjd il.,rr'ptic ol'"nru- eouretii"l"""ii"ti"'rt"'igi";*itli'rhlln"t"tt' "toritlnrJ: 
otlror-

;i;;r:';i 'i,i;;il; ic"'n., ,,r. lr. il,-""","i]ril.,Ji,r-iic'" r,ri ,,f I "iae, 
tl'e locol r.oriclian is meDtioDed.

\o stortll_siglrnl ordpre or 6l'nci0l storlil lrnrllirrgs rtere

..,t"a-iot the i Lited Stntee or th" \\'est lr'di"8 drrrirrg JrLly.'

l-1r3. {lr)d r)o feocrol storlns of :r'trk"'l viololrne oncurred

$irhin tl,o reqiorr nf oLservatioD. Tl,e Illnlrlh rrns nlso rroln-
r,ir- i."" t.oJ"uuute local disturL0rrcos, tlre nrost iulpurtnnt

"r6rme 
of thie claes occurring in Nebraskn, lo\\4, aDd \\ ls-

coirsin duriog the afternooDs of the 5th and 6th'- 
bo tn"tttf uuoouncemout was mado by the fore'"sst ofrlcial

at Portlaod. Oreg., that tb€ EuEmPr type of $eatbpr, \r lth lts
hot and dry noith to northeaet $inde, had 6et irr for tho
Statee of Oieson, Wasbingtoo, and ldabo. As this typp ol
.:',l"iLi-i" liittd to iojuie giain easl, of tbe Cascodoe, tbo
u,inoo""u-""t *o" an impoitant one to farmers and mer'

"ii"rl" 
- n"-ttt" regardiig the value- of the river forecagte

i...:r?a 
'"t- i""ti""a,'6i"g., E"ti"g ihe'month will be found

""J"r t'ti, 
heading iPoriland, Oieg., Forecast Dieirict"

In tbe San Frincisco district Do signals vere d-isplayed
and no eDecial varniogs $ere ieeued. Sbo\ters \rhlcb oc-

"rit.a" in'e;lr.tt on tie 1Otb nere generally forecast, aod

forecasle for rain in eoutheru California aDd ArtzoDa were

moae for the beuefit of traoeportation companies'

OItrOAGO !'ORECAST DISINRICT.

Thore wero no Eevere storms ou the upper Lakes during

REY-38

the month of Jnll'. ar,d coLsequnlrtly no rvind-eigrral sorn-
i.or were issued.

?ri" -Cli"oo" 
district dLrriog tho n)onth of July sns also

rerrrarLablv frep fconr destruniit" loclrl disturl'filrces oE tbp
;;,i;"1;;;";a tl,is chBrA.ter Lot"d occurred in Nebraeka'
i;*'r.;;d iii*";irr on the aftprr'oons of the 6tL arid cth,
,u"hi;i.-;;. au"ioe tl" passage of a low preseure area that
croseed the llockilrlouniaios in Colorado oD tbe rnornlDg ol
;;;;i; ;;d it;; elowtv moved eastprly ovpr Nebraeka and

ii;L"ooitio, to fioally di"eapl'ear four days laler ofl the No\r

Ensla od coaet.""S"h;;;t;;;; tbuudorstormg *pte fotecael on tho 5tb aDd

Oth for the Statee in rvhich theee destructive stormB oc-

cnrred.-,0. A. Bcals, InsPector.

POF,IrLAND, OF'EG', I'OR,ECAST DISTRIOT.

No eignal orders and no froat warninge wero iesued during
the month.'-ii" ni"t summer tvpe of weather conditions lvaB Dol an-

"."r".a "ttli lrr" I tttii,t.t., and eince that date fairly pure
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Tl," ualu' of such aonouncpment has
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otherifor informaiioo o:r this etrbjert ryany pereoDB nave

hncome educated to eo uoderstanding ol the tutXrioo tnu


