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REPORT OF THE CHIEF OF TEE WEATHER BUREAU. 

1'. 8. DEPARTMENT OF AORIOUI,TURE, 
WEATHER BUREAU, 

WFmhington, B. C., Octobe 4, 1,904, 
SIB: I have the honor to submit a re ort of the operations of the 

Respectf~xlly, 
R Weather Bureau during the fiscal year t at ended Jiine 30, 1904. 

WII~LIS L. MOORE, 
Chief of TT.'rnthm Bnrecr ti .  

Hon. JAMES W IT~RON, r % ~ e t a ~ ? / .  

WORX OF THE YEAR, WITH REOOXXENDATIONB. 

PRACTI(:AL VATdUF. O F  FORECASTR A N D  WARNINCIS. 

Weather forccnxts for thirty-nix and forty-eight hours in advar~ce 
have been 111ado daily throughout the yot~r for onch State nnd Terri- 
tor , arid specinl wnrningn of gnles on tho seacwantn, Gulf, and G'rent 
la%ex. and of cold wnve*, frost, hcavv snown, floo(ls, otr.. hare been 
issued when the ndvjces were cnlculatecI to benrtit commercial, a ricul- Y tural, and I)usinesr;i intc~*ests, 'l'lie North Atlantic and CVtlst ndinn 
storm-warning service was continut~d, and foracttats for the first tliree 
 day^ oiit of stealrrern bound for Europenn porLq were issued daily at 
8 a, m. and 8p. 111. 111 tt nuni1)sr of instances European shipping intrr- 
esB wcre nottfiod of the character and )robable course of se\-ere storms 
that were pnsainp oaatwnrcl from the k ~neric-an connt. 

A WIMT INDIAN HURRICANE. 

The firnt important tropical storrn of the yaar moved frorll the Wind- 
ward Island& of the Vrer;it lnd ic~  over the Caribbean Sea and the Gulf 
of Mexiro from August 8 to 15, 1!#08. The vortex of this storm a ~ e d  R over or near the ialarid of Martinique during the night of the 8t -Oth, 
reached Jrtlnaica on thtl ~norning of the l l th,  croanod the Cayn~sn 
Islande during the evening of the l l th,  advanced over northern kuca- 
t an  on tho 13th, and clpparentlv diunipated on tho Mcxicnn coast of 
Tamaulipan durin tho 15th. k:xcopt during its assaga over ,Jamaica R the center of this urricane did not come within t P ie region of obaerva- 
tiot~. Be inning with the first indications of its a carance neRr the S'lv ~ i n d w a d f  Ixlandr. however, shipping interests an e ~ t  Indian xtx- 
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4 DEPARTMENTAL REPORTS. 

tionn were advised daily regarding iB  chamcater arid probable course. 
At Kingston, ,Tarnaica, the haronit?ter fell to a minimum of 28.80 inches, 
and on the inlarid the lonscs to ownern of itanaria planttltionn were esti- 
mated at ~ r ~ o r e  than 500,000 pounds sterling, arid the destruction to 
hounon, property, anti plantst,~onv was appalli ng. At  a and Cayman 
Idand a miriirriuni barometer reading of 28.30 inchen wan recorded in 
the harbor of Georgetown, and of 23 venneln in the harktor but one 
wan saved. Every tree or plant on tiit: inlarltl wan either I~lown away 
or had its lcaven and small branohes stripped off, cropn were eritirel 
dentroyed, nncl ultoot 200 hotlses wen! lllowr~ down or unntofedl 
Reports frorrl venneln that etic(?iintcrotl t h ~  ntoriri in the Gulf of Mexico 
show that it dirnininhed rapidly i n  intonnity after panning westward 
from the Caribbean Sea. 

VFKOEIEIU RAVEl) FHOM A H A I I A M A  HTOIIM. 

I n  Srpternher, 1!+03, two storrnn of marked intennity advanced from 
the subtropical region north of the Went Indiex to the Atlarltic coast 
of the Unitt*cl States. The firnt of thokc storrnn appeared over the 
Rahanias on the morning of the loth, advunced north of west over the 
southern point of Florida by the morning of the 12th, moved northwest- 
ward over the eastern part of the (;ulf of Mexico durin the 12th and 
13th, after which it din~inishocl in intensity and finally b: insipated over 
the South Atla~tt~ic States. At Nansau, New Providence Island, Baha- 
mas the wirid reached an e*tiniated velocity of !)(I niiles an hour, and 

3' at Cat Bay, Hahamas, a minimum barotrieter reading of 28.30 inches 
wm re orted. 1)uring its progress over Florida ttnd the Gulf, the 
storm F estroyed ropertv to the value of $100,000 from West Palm 
Beach to Miami, #la., and 9 livex were lont bv the stranding and break- ' 
ing up of the British steamer hic.lrul/v~ at  Delray. The ntea~rier and 
cargo were valued a t  8350,000. Other marine lonnes arr~ounting to 
about $20,000 were reported on the eastern Florida coant. At Tumpa, 
Fla., the ltarometer fell to 29.42 incbhes, the wind blew in squalls a t  a 
rate of 50 to 60 mikhs an hour, huildingn were destroyed or da!naged 
to the extent of about $200,000, and great havoc: wan wrought in the 
orange groves of the surrounding oountry. 

The  warning^ artd advices i ~ ~ ~ f 3 d  in corinection with thin storm per- 
mitted all powxihlc prrbeautionn to nave exposed property, and compara- 
tively little damage w a ~  caused to vemels. 

Mr. C. E. (farrier, presidmt of the Jac.ksonville noard of Trade, 
has written as follows regarding the wnrningn: 

I wish to express my appreciation of the tirr~el warnirig~ iverr b the Weather 
Bureau both a t  t h i ~  point and at Tan~pa  (luring tfte n~cent  \$e8t 1n(;an hurricane. 
They were especially valuable at  Tarn )a, a~ I have steamers operating from that  

oint to Manatee Hirer and Terra Cela b a y  poinu, and the n o t i n  we had front the  
keathtar IIureau prc~ventrrl our leaving port on Batnrday, the 12th. The oberver  a t  
Tampa kept 11s frllly advised as to the situation there, &d his warnings to veseele 
not to leave port, in my judgment, prevented serioum dimatern. 1 think it i~ ver 
fortunate for the agricultural and shipping interest. of tllia Btate that we have a u d  
an efficient ~ervice of th r  Weather Rl~reau, and that the service is in the hands of 
such capable ant1 accommodating officials. 

The Tarn a Evening IIeraltl of Sopternbar 15 cortimentn editorially 
regarding t P ic storm, and xtlys, in part: 

Too much credit for the: saving effected can not be given to the Weather Bureau, 
and i t  is the intention of thio article to direct ciblic attention seriously toward one 
of the most vahable of the Ciovernment brsncRea in thia city. 
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The Weather B~lreali ob~ervor st ,Taokaonville, Fla., reporb t lu t  
there is no doubt that a largo anrount of property and a numbor of 
lives were nnvecl by the timely display of the storm warnings. Dnr- 
ing the displayn ten vessuln, thc. approxinrate valno of which was one- 
yuartc?r of a u~illion dollarx, rc!~nainthd in port a t  .Ittcknonville:, and three 
veysels, va l~~cd  nt $135,000, at Fornand~nn. Sponge and fishing ves- 
~lels, valued nt nearly W!00,000, ttnd crnploying hundreds of men, 
rernained in ports nlong tho Floritltt cotwt, and tho dinpltty of warnin s 
~~ndouhtodly snved inanr of thono vesaln and their crews. T E ~  
observel-n at 'l'an~pa and kc?nnnc.ola gtivo the wident possiblo dixtribu- 
tion of tho warnings, nnd state thnt tlioy wrrr, as usnnl, woll heeded. 

On September 16 a sclvrre ntortn of ~ I I I R I I  firon advanced from the 
Atlantic Ocean trnd moved northward alon tho middle Atlantic coast, 
muning t,he loss of a IIIIIIII)C?~ of liven an( f sonre dostr~iction of crop8 
and sea~ido property. Owing to the un~~ausl  chsracter ntrd course of 
thin ntorm itn indications did not ~'eni~lt in R displ~ty of warnings 11nti1 
the morning of thc 1Stii. 

Tho acvarent ntorm of tho year on tllr Pscitic coaat occ~~rrod on tho 
night of March !)-lo, 1904, when haromntric rensure was below 29 
inchen on the Wnxhinyton and Or(, ?on ooants. $he gales that attended 1 this ntornr wore nevere frorl~ 13ritis 1 Columhia to San Ilia o, Cal., and 

rs ions of the North Pnc:itic States. 
W heavy ixin fell in the const tlistrict~ and hcavy nnow in t r n~onnhin 

Fhe Hun~holdt Stxndald, Ear(*ka, (21.. of March 10, I!)(N, r e ~ ~ ~ n r k a  
as follown regarding thtl work of tho Wcttthrr Hurnau in connection 
with thin ~ t o r m :  

One of the m o ~ t  violent ntortnn that rvcr occ~urwd on thv c w t  of nortl~ern Cali- 
fornia wrw heraltlrd yesterday rrlorning kt the dinplay of noutheaat storm warninga 
a t  the local Weather B I I R ~ ~ I I  rtation. 'I'flc~ wnrningn w m b  ordored 11 by 1)istrict 
Foremter  MrAdie twrlur h o ~ ~ n  ix.fcm. fltc rtornt &ruck t t i i ~  rity. AR of the ~ h i p -  
ping in the hay having antj)le notice from the Wmtlwr Bl~reau there ww no tlatnage 
to refl~els, 811 chipping being ~~( '11rely tied 1111, with no V ~ * R H B ~ H  at an('llor. 

'rho following arc aonlc? of the xprcitil snow wttrningri t,hnt, in sddi- - tion to the ~*egular forccttst*, were instled for tho henofit of transpor- 
tation in tclrests: 

Junurcry 2, 1904: Xnow will I)e ht~nvv i l l  thr* tntcrior of Ncw York nnd New England 
thirr afternoon ant1 to-miyltt, with high stortltesnt nhifting to n ~ r t h e r l y  wind*. 

Jantrrtry 96, 1904: 1Iectvy rnow indi('~te*d for the interior of New York and New 
England drlring next twenty-four I~ourn, with high ~ o ~ ~ t l ~ e r l y  Hhifting in New York 
to much colder northwent windn to-night. 

April 16, 1904: Iieavy nnow ttsltl high c~tt#tc~rIy wlliftinp to northrrly wind8 ii~di(~atfil 
for the 1owc.r I ~ k e  nb~ion to-rlipht. 

HAVSNOH BY i'O1,t)-WAVE A h ' l )  FRORT WAHNINIIW. 

Thc following con~tncnt* 11avr. 1 ) t ~ n  rrladc ~.txgc\rding cold-wnuc~ na? 
f rovt warnings: 

(T11r 1)ully Plcr~yt~rtc~, Ncn Orlvartu, I s . ,  Novt~~rrbc~r 19, IHU!.] 

Sugar l a n k  lmrs b n n  warncvl I)v t t ~ v  \Vcrttrr H l ~ r n u  to p r e y  for a l ! lp rF  
turen an?ow an 2b0, H I I ~  r~porfZt rrc%riyr,i rrctrl to it~tli(atr that t ley am artlng In 
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. accordance with the warningw, and protecting the cane crop. A tern rature of 25' 
rn early in the aeaaon would damage the cane crop to the extent of migons of dollars 
unlese protection is wcom liehed. Rince nugar cane grows richer in 011p;ar content 
with every day that it is aylowml to yn~w, many planten cut their cane only aa faat 
aa they can m u f a c t u r e  sugar. In some eeasons grindiny is com leted without a 
freeze and the cane harvested at the claw of the s a w n  glvea mucR grwter produc- 
tion than that brveated at the opening. With a feeling of certainty that he will be 
warned by the Westher Bureau of an approaching freeze in time to enable him to 

rotect hls crop, the planter leb his cane ow until warned by the United Btatea 
%eather Rervice to protect his crop. Theqeather Bureau haa in the paat r v e d  
millions of dollars to the sugar planter, for there hae not been a freeze in recent yearn 
but what the lowest temperature which oc.curred ha8 h e n  announced in warnings 
issued twenty-four to thirty-six hoam in advance of its occurrence. 

[The Havnllnnh Noww of J ~ n u w r y  7.1 

When the firnt intin~ation of the cohl wave'n a prom-11 was received at the Weather 
Bureau word wan at once sent to floriots and t!ey were warned to have their fires 
up. T h e  were immediately etarted, and when the wave reached here flowers were 
well protected. 

[The Hart Frn11ci~:o (Z11 of Jul~~lnry !ZO, 1904.1 

Iteporte to-night from correnpondentn ntationed throughout tho orange dintricta of 
southern California are to the effect that tht. front this r~iorning did little damage to 
the citruo crop, which io now practically ready for rnarktbt. kIavingreceived special 
warning from the Weatt~er Unreau, h~~ndreijn of ranchers romrted to srnrtriging this 
morning and theret~y ret~lovecl all danger to their cropw. 

T l ~ e  farmer #hares eqrlally with the rr~c~rc.hant tht. atlvantagrw of Weather Bureau 
warntnp and every year thin nervicve ir~ereacw in thfficien(*y and vahle. Many mil- 
lions o dollam have alretuiy t)et.r~ savacl by the fruit growcnrn of California by timely 
warnings wnt out, enahlimg ceitrnn growern to prottcot their crt,j)n against front, and 
the  raisin, prune, and aprlcbot growern to  tack thtair trays ot drying fruit before 
overtaken by rain. 

The warnirlgn of the Utritetl Statcan Weather Rnn.ar~ were, au unnal, tin~ely anti wco- 
rate, and they enabled the )rote~~tion of berry c.ropn and truck xar(1~11~, and have 
thun naved thounantlo of (lolfarr to the farming intrrt.nt8. 

[The Advcrt i~rr ,  M o l l t ~ o r n a r y ,  Alu., Mnrc*li h, 1W.I 

Thtb Weatl~er 13tlreau'n warning naved rrlatly th~~mantl  young cat)bagew and toma- 
toen which wort: ex mwd in cold frarrlen, alnlowt rtwl to trannplant, and which 
would have Irmn kitled had warninyn not }wen rec-eive(l This item of knefl t  from 
the Bureau's warningw rrleann $50,000 or rrlorc to the truckern of this netstion. Had 
thew young plantr been killed, an talltire new c-rop of early neb would have had to 
be started, which woul(1 make the vt.getat)lrw too late to c-otnmar~d lucrative pricea 
in the Northern nlarkeb. The warning, verifietf to the degree, warn far ellough in 
advance to tw! of great lwnefit. 

RIVER A N l )  FIAOOl) REHVI(:E. 

I I app i ly  the H o o d n  of the your d i t i  r ~ o t  noarly approsc~h  in  charac ter  
and imporhnctt t ho  great overflown of t h ~  npring of the year immedi-  
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ately preceding, wit,h their dent,ruct,ion of over 100 human lives and 
property valued ap roxinlately at over $M~,OOO,OOO. There were, 
nevertheless, severe g oods at vnrio~is timen, and in the management of 
the work occasioned by them the river and fiood nervico continued to  
demonstrate its usefulnens and growin efticiency an a valuahle branoh 
of the Weather Bureau. Thst there % as heen a (*onstant inoreape in 
the ac:currtcy of its work in evi tienced by the n~orc specific and detnild 
ch~raoter of the forecasts nnd wnrniogw in localities where such refined 
work hsd heretofore lwen c+onuidured prtictically il~lposnibl~. The 
eervice perfornled during tho provn1onc.v of tho great wintor ice 
gorges in the Su~qnehanna, Allegheny, nnd Ohio rlvers, with their 
attt?ndant floods, wax especidly notrworthjl. 'I'hene g o r g e w e r e  the 
greatest i n  tho history of the loralitins, and that their great dangers 
were minimized is d ~ l c  in 110 sn~ttll dtfgr~'t3 tJo tho timc?lp adriros and 
wnrninpn of the 1Vtantht.r I3urcnu. 

'l'herc wclrt. minor floods (luring ricnrly (Ivory nlontll of t)he year, but 
each wn* t ~ ~ a p l v  covcrcd I)y tir~lt~ly wttt'ni~i~w. 'I'h(~nt3 floodrl W ~ ~ I T  not 
in ttny sennc n\rtx~liing or tlnnpc1roun. I)~it thry nevertht~less attained 
nuftioler~t i~nporhtnc-ti to c1ndttn rtrr n 1111' ro N I I I O U I I ~ ,  of prop(hrty, which 
witllont the t*lnetit of the heathor f'arrw~l ndriees and warnings 
would 11:ivr. 1 ) ( ~ 1 1  tottllly lost. . I n  R ~nnttrr  of fa(-t, conniderablo d t ~ n i ~ g o  
wnr done. by tl~cse n~uall floods, ~)rinc*ipnllg to growing cbroys which, of 
course, could ,lot I)(. protc~ctc.d, hrlt tlio vnir~e of property nnvtxl by 
removnl nnci o t l~crwis~  wtts not ftis fro111 $1,000,000. 

Tht; gretit flootls of tho p a r  wore crulncYl by tho onornlons ico gorges 
that tornicd in I)t~c~cn~i)cr in tho Ohio ~tnd S~~s(l~~tltinnnn rivers, and 
continurd tli~rin .lan~iary in thc Ohio nnd until late in March in the 
Su~cluel~~non. &r l ~ t t e r  P ~ P  wtw easily tho pnrnatext in our rpcordod 
history, the nettrent npproach to sin~ilnr c!ondit~ons havin occr~rrod in 
the name locsnlity twtwty-nine yrttrs I)efor(.. Fronl a R f ort di~tnnce 
below Wilkrnh~rrr, Pa., ~1111ont to the mouth of the river, a distance of 
180 rnilen, there W ~ H  practically a solid wall of ice, fillin the river from 
bank to hnnk, and oxtcnding ~ n t o  the Went l'ranch an ! .luniattl rivtlrs 
far up to their sourccn in tho Alleghenies. 111 the North Rranclh of 
the Su~quehsnnn, froni l%?ncIl Haven to Sunbury, there whs an unbrokerl 
maw of ice 4) milen in len th and f r o ~ r ~  15 to 25 feet in height, much 
of it renting upon an entire 7 y dry rivw bed. The do& causud b the 
gorgen were? very destructive. Towns, villagas, farms, and rai ?' road 
trackn were cove~*od with mauses of ice many feet in thickness, and 
bridge#--non~e of tht?m enorlnouu steel structuren--were moved frorn 
their piers. Below l l a r r i ~ h ~ i r  the destr~~ction was even greater, 
althoagh, owing tJo tho wider c f lunnol, tho ire wan not piled NO thick. 
Flood watorn, cnrrying enormolls nlas~es of ice, were rt3~p0n~ibl0 for 
the ma'or portion of tho dam8 e. At Mictdlotown, Pa., tho water 
reache d a R ~ R  o of 34.5 feot, tlre % ighost on record, and 6 feet hi her 
than that of f ~ ~ n e  2,1889, ~semernl,lo as the pe r idof  the great J o  f ns- 
town disaster. Some idea of the immensity of the gorges nlsy be 
affordod by the statement that as late as May 20,1904, we in considor- 
able uantitielr wns noen in the S ulrquehanna kiver between Harrisburg 
and 9 ork Haven, Pa. 

1 4 6 6 2 - O h 2  
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WAKNIN(iB OK THE 01110 RIVER. 

The Ohio lliver situation wan equally unparalleled and alrlloot equally 
grave, but very fortunately it was relicwed without serioun incident 
after a serien of trying experiences arid a prolonged ~eriod of appre- 
henwion. At  Pittnhurg the water retbched a atage o I SO feet-H feet 
above the danger line-and tho official in chnl-gc of thnt st t ion,  with 
hie corps of ansintanta, W:LW compellcci to rcniairi on duty for forty-eight 
consecutive hours to reveive reports from ouhntationu, issixo warnitigs 
and advices, and frxrnish information to the public. Over 2,000 tele- 
phone calls were rewivod and an~worocl during thnt time. The Cin- 
cinnati situation wax anotl1t:r that rt:cluirod thca exerc:ise of the best 
judgment as well as unremitting uttelltion, tho critical time conling 
when the ice gorges I)(* an to movc. I+ilabornte preparations had been 
made for t h i ~  event anc f its paxntLgt> found no one unprepared. 

It can readily be aeeri that these situations were such an to require 
the exercise of the b c ~ t  osnil)le judyrrit:l~t, combinc!d with thc utmost 
vigilanre snd caatior~. 5'111; olfic*itrls i t t  clii~rgs of the cliotrirta were 
constantly on duty, day nnd night, during tlie cri tiotd p(:riodn. Every 
effort was made to keep the people ovet ttie dintrictn thorou rhly alive 
to the extreme danger and gruvity of the situation, and to t 1 1~ succesa 
of tbene efforts rrlay ht! attl.it)ute$ the cxtrt1mely gratifyir~g fact thnt 
there is no record of the lonn of cbvcn H nirigle liurrittti life during a 

eriod of ~ u c h  irnrninont dnnger. The. property loxn wan vcry heavy 
Ert  there were no Ioiies ttlt~t coil~cl IIXVC i)e~11 av(1r~ed. 'UIB peo 10 had 
been thoroughly prepared and cvc>lay pomihlt: l )rcw~~tion wan tn R en. 

The lower Miwissippi flood o f  the spring of 1!)04 wnn not remarkahle. 
Tho l~uutrl warnin n were insuc.d one to two weeks in atlvnnce, and there 
were no abnormal 7 y high sta es of watcr except at Mcniphin, where a 
stage of 39 feet was rec:ordet hut I .  i tmt  /)elow the yrent high-water 
mark of the previous year. Sonic r1a111ngc turd incortvc~nicnoc rc>sult>ed, 
but the flood caused no rent lou~en, and 111 a technical ncnse i t  afforded B sorrie extremelv valutzb o coritributionn to our ktiowlodgc of tho local 
r6 ime of the 'hliasinsippi River. 

!'he muoh-debated qirestion as to the influence of the railroad onrbnnk- 
ment on Hopefield Point, opposite Memphis, in the apparent ponding 
of the waters of the Misnlsnippi, har evidently been decided. Tho 
experiences of the last flood and that .of tho preceding year would 
seem to indicate that this water was not pondod, but that i t  was over- 
flow water that had come through Itcclfoot Lake district and was 
reentering the river. 

It is also worthy of note that for tho first time the St. Francis levee 
succes~fully withstood a scvcrc flood. 

EXTENBIONU OF TfIE  n lVEH A N D  FLOOD RERVICE. 

&me extensions of the river and flood service have been mnde during 
the year. The Texas nervice wan the first to be improved tho now 
servlee having begun promptly on July 1, 1908) with the addition of 
eleven reporting stations on the Sahine, Neches, J'rinity, and Colorado 
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rivers. Four days later the tirst flood warnin WRY issued for the 
Trinity liiver. The North Pacific district han also % een ~nuch improved, 
and the service will doi~htlens prove muc*h more satinfactory in the 
future. Some lenncr extensions have also heon made, and the field of 
operations han been broadened during the year an much an ttie limited 
appropriations avnilahlt. would permit; but much yet rt~mains to be 
done In order that the norvice mny be mrtdr commensurate with the 
demands upon it. Very fortunately Congress, with a realization of 
the importance of the work, hnu ap ropriated IL sut)sttlntial !ncrease S for the river R I I ~  flood service, an in n short ti~lie a conadorable 
n u m t ~ r  of new sttttionn will 1)e in operation. 

Arrangements have all-ondy hew c~on~plctt?d for the inauguration of 
a new service over tho Knnsns River watrrshrd, the scene of the mom- 
orable floods of May, 1903. 

I t  is hoped the time will romcl when it will he pohuiblc to forecast 
the woatht?r for cornirig scnson+-t80 specify in what respect the corn- 
ing month or nennon will conform to or depnrt from the weather that 
is common to the month or snnxon-but thnt time h n ~  not yet arrived, 
and the ofticinlx of ttie Wrathor 13ureau havtj 1)ot.n informcti that they 
will bert serve the public int,orostu when they ttlnch tho comuluaitios 
they Hurve the lin~itat,ions of wc\ather forrcnst,ing and warn them 
agninnt imposition. 

It is the opinion of  tho leadin mrtcdrologistn of the world thnt the P public intere~t~s arc injurcd by t le public-ation of so-culled long-rango 
weather forecasts, es ~ocinlly hy sucah predictions nx relato to severe h storms, floodn, droug t ~ ,  srid othnr atmonphcl.ic. phtlnonlenn of a dm- 

eroun or drirrmging character. The put)licatiotl of monthly foreca~tn 
faa reached nurh proportions tlrnt it in deotn~d ndrisahlr tn inform 
the public an to thelr harulful character, Sonic long-rtbtlgo forecastern 
may bc honest, and may in their ignornnco, attach undue importance 
to ntorrns tbat ancidentaliy coincide in ti~iie of occurrence with certain 
relative positions of the planets, or with ~hanges  in tho phases and 
positions of the moon, or with poriods of inc~reane or decrease in sun 
s ots or  ap arent varintions in solar intensity. They may believe that 
t g ey have gscovered a physical law or a mnteomlogiral principle that 
has not been revealed to astronomers, meteorologiste, or any other 
class of scientific investigators; but tho, publication of predictions that, 
by reason of their inaccuracy, ape injurious to agricultural, commor- 
clal, and other industrial interests, casts a seriori~ doubt upon the hon- 
esty of their makers. Such publicntionll bring the science of meteor- 
olo y into disrepute, and can not, therefore, be made in rosponso to 
a c f  esire to advance that science alon useful linee; and they retard 
the work of the honest investigator t 5 rough whose efforb only can 
such gains be made in the fundamental knowled e of tho causation of 
weather as will justify the tnaking of forecwtn or a month or  Reason 
in advance. 

?' 
VERIFICATION OF LONG-RANGE FORWAf3TEJ. 

As the result of poruonal verification of the work of lon -range 
weather forecasters, some of whom have so far gained the confi f ence of 
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the rural prens an to receive liberal compensation for their predictions, 
I am led to the conclunion that these forecastern do positive injury t o  
the public at large; 

l'rofenuorn Garriott nnd Henry have pernonally verified much of the 
work of eeveral of the most popular long-ran e forecwtern, and much 
of what follonn on this sul~ject in extrarte! fmnl a report recently 
rendered by Professor (farriott. 

The 1)roof of a forecast i n  in its verificaation. Measured by this 
standard, long-range weather foreca~ts havean experimental valrieonly, 
a value that doen not justify their emplogrncnt in the actual work of 
forecanting for specified dattbs and places. 

Meteor010 iatn who have conceived theorier for long-rnnge forecant- 
ing, or who fave tnrted theorion advanced l ~ y  othtbrs, have applied to  
the theories the tent of facts that &rtx prencnted hy rnctcorolo ical 
records, and. the rcnnltx have heen negative. Men wlro inriue fake f ore- 
casts have ado ted an opponite rnc.thoti--they hnvc curofnllg iynored 
arid concenled !' acts, a~rd have deptbnded upon advclrtincoients ot  occa- 
sional snc*cclnnen that will inovitahly occur. In any syntonl of chance. 

The sriccens of a long-rnnge weather forecoarter i n  nnuttlly menaured 
by the extent to whit-h he ran irn osc upon the c~reduloun t~nd the 
ignorant. An a rulc~ i t  in inipo~ri I' )Ic to xutbject the rnrnhling arid 
indefinite ~taton~entn of the long-rt~ngtb weather forr!c*antors to tk veri- 
fication. I n  the nurnrner of 1903, however, one of t,lrese forccaster~ 
was inducoecl to nubmit to thc Weather lkircau uome fore(-astn for veri- 
fication. 'I'he forecantn c~onnisttbd of an c~nn~ncmtion of certain dates 
around which " H ~ O ~ I I I ' J  would c lu~ter  and dovelop grcat intenxity." The 
periods, or dates, of maximum ntorm force, an given hy the forecaster, 
appear in italics a t  tile beginning of tho nix paragrtl hn next following, 
and a statement of the aotusl weather that occurrec f follows each date. 

A//~q?t~t  11, 1903: On thin date thera wenb no storms in any part of 
the United States and no extraordinary wc>ather conditions were mani- 
fested a t  any oint within the region of ob~ervation, except that a V tropical dintur tance of m a l l  diameter was apparently rnovlng west- 
ward nouth of .Jamaica, Wrest Indics. AH the forecast did not npecify 
in what part of the Northern Hen~inphere ttie ~ t o r n ~ n  would reach their 
maxirnunl intensity, it can not be cori~idered that the occurrence of 
t h i ~  atorrn in any wav verified the foreca~t. 

Avgvat 924 1903: On this data no evidence could be discovered of an 
increase in storm force, the unuul stagnant summer conditions prevail- 
ing in all arts of the linited Staten. 

~ e ~ t e w &  '7, 1903: On thin date the weather conditions were not 
unusual; there were no ~ t o r m s  of marked energy in any part of the 
country. A dinturbance covered the northern Rocky  mountain region 
and the upper Minnouri Valley, but i t  moved northeastward and did 
not in any way affect the region to the eastward. There was nothing 
unusual in the disturbance above mentioned. A storm of considerable 
energy developed, however, in the vicinity of tho Bahamas on Septem- 
ber 10 and per~isted in the vicinity of the Gulf region until the 16th. 
No mention was made of thi8 disturbance in the forecast. 

Septerr~her $1, 1903: On this date likewise the usual weather condi- 
tions prevailed in all part8 of the region of observation. 

October 6,1903': On thi8 date a de remion of coneiderable magnitude 
covered the eastern slope of the Roc E y Mountains. It moved eastward 
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and developed into a nevere stolal on the Atlantic coast on the 9th and 
loth, three days after the date net by the forecaster. 

Ooloh~r 19, L9OJ: Ou this datu the usual O(.tohr weather prevailed 
in all partn of the United States. There was not the slightest evidence 
of increased ntornl energy on this date. 

This is a lain statenlent of the weather conditions expel.ienced on R the dates w en, according to the forecash, the most severe l~torms of 
recent years were to occur. Let us quote one of tho  forecast,^: 

Clustering around Repklnber 7 and 21, October 6 and 20, will ronle Rome of the 
most severe storinn of recent yeam. These will be eo general all aroulld the earth 
that 1 advise all to be on guard llear the dates named. Htornl~ niins 99 out of 100 
placee, but yon will at least rtlad of tortradot~s, hurricanes, c.loud-bursts, electrical 
storms, and mismic clisturlmncew in nearly all sections where t h w  sometirnm wcur. 

Cor~viderable time has alrrad been devoted to an examiaation of 
forecasts of thin rharacter, and t g e rcnults thux far show that the fore- 
casters posxexs no knowledge that would juxtify the111 in the ulltking 
of redictions. 

'Ale chnractw of the work put forth by long-lnnge forerwtera is 
illustrated in the dingran] helow, which was rri~de \by one of those 
claitriing the largest nhnrc. of pu\)lic attention. The centml line is 
supposcad to re resent the riorntul ternpercttul.o for March, 1!Y)4, 
and the* dotked \ne indivutos the (.bangt?s forec~nd for that month. 
Whcri the dotttad linr punsen above the normal line warlnor weather 
is indicated. and when i t  fulln tlelow tho normal lint\ coldtw weather 
is indicated. The original dingrani from which tho illustrwtion repro- 
duced below wax taken doen not sllow the amount of the expected 

""d" arature chnngcci. In ot,her words, it i~ co~~veniently left to the 
rea or to determine the iriknsitjr of tho hot w11vc. or thc cold wave 
schcdul(bd for tiny given dtite. It is true thnt thc. cb~.tkntn of the warm 
waves ~ r i d  the colti waron n1.v plac.tbti at ditfcrrnt dintancc~s from the 
norn~nl line, hut the vital point, viz, the vttlur) of clistnnce a\m-tl nnd 
below the nornial line, lilts 1)e~tl olt~itted. 

MARCI? 1904 WWRATHER (')]A ItT Tl1e8 ~ o l l d  1)lnc.k wnrrv Ilnr thc word " !rorttt~tl," sltd I he cxplnontlon 
in t hd  low& left-ltrntl cr~rtlt-r wcarcs pr t t  ~ t p r > t i  t~ l t .  tihe~ve 'cn~tnrt tlrr \C'cbsthr*r H ~ I ~ F H I I .  All,!lther 
matter J r t c~ l l~d in~  the worilu "nr\clrc Ntor1t1uW "c-olel," "rsiu" "cv,ld wsrr ."  "hot," "(VMII etc' 
w e n  c;,pir.tt fro111 t \ l v  e > ~ i ~ i 1 1 R t  ~* l l )~ r t  INWIPI~  \w  t h l ~  )nrti,-ll)nr Io11p ~ ~ I I R P  IO~P(*IIU~P~. The ' do t t~a  
vavy line rrpreRrntR thc tcmpemtttrun prrdlrtbtl by klm; the  nnlid hlnrk wavy line the aotrlnl tem- 
perature@ an recorded nt Ht.  IAII I~U,  hfo., H eblly OII the nlnetluth mrridian. 
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The long-range forecaster says: 
" In the above chart the letter I indicates the dates about which storm wavea 
moving eantward, will reach meridian 00, which is about the same as the genemi 

"cour~e of the Minnissippi River. All weather evenb move eaatward across the 
" continent and those marked on the chart are expected to reach meridian 90 about 
"the datea indicated. The atraight, trebble,a horizontal line, running through middle 
" of chart, is the average temperature of March for many years paat and the wave line 
" i s  temperature forecsat for March 1904, shoring where temperature is expected to 
"$p above or below normal, indicating how warm or how co d it will be. 

T h e  victrther chartm ure 81.60 u year; Weekly Bulletinn 1.60 a year; ' Whal and 
" When to Plant and Sow,' 86.v a ?/ear gic~ea corn lete iueat fe? forecaeta and advice; 
" ProbaMc gfe& Dj weatller on Chvngo and New ~orfmnrkcl p r i a  of grain and cotton 
"&?.00 a mwnth.' 

I have nuperposed upon the original drawing a solid black line 
showing the actual daily departure of the temperature from the nor- 
mal at St. Louis, Mo., longitude YOo 12' west from (;reenwich. The 
scale used in entering the temperature departures wan 10 dcgrces t o  
the inch, or 1 degree to each ~ixteent,h of an inch. 1 have also 
reproduced verbatim the ex lanation that acconipanied the so-called 
chart except that I have ha c! the closing par:lgra )h printed in italice. r It wiil be noticed that the relatively warm perioc n in the diagram are 
placed ahout five days apart, viz, on the 'ld, Hth, lRth, Nth, %th, and 
29th, and the colt1 periods nenrly a w e ~ k  apart thus, 3d, loth, 15th) 
224  and 27th. The solid black line nhows the temperature changes 
that actually occurred during the month. 

Three "neverc storm" pcriotln are givcn, viz, on tllc lnt and 2d, 
16th to 18th, and 28th to 80th. 'I'hel-o wero n o  nevcbre stol.~an during the 
month. Tho highest windn cxpc.rience$ wthrc 011 t,hc 10th, 4'2 rnilea, 
from the southwc'it; 224 42 nlllen, frorrl thr southwest, and 24th, 50 
miles, from the west. Thc two lnnt-nnn~c.d oc~c~urrcd in connection with 
thunderstorm8 and lustr>d hut a short time. Not onc of t#hene high 
winds occurred on thc. dates assigr~td by the long-range forccar~ter. 

To a Ion -ran e forcbcastc.r the ocvcurrencse of n thundcrxtortn or an 
electrical ( 'i intur 7 )ante in sorlie 1.c111iotc corncv of  the glohe during one 
of hiu " storn~ periods" wil l  fully justify his forecnnts. 

Forecasts of this charactclr can Ite of no  value to agricultural, com- 
mercial, or nlaritirrlc intcrcntn. On tho c-ontrnry, they are nlisloading, 
and, if givcn crc.dt.nc.e, nrc calculated to rc~salt in positive injury t o  
property intereqts, An farmclrn, mcrchnrrtn, and rriaririer~ who keep 
pace with modcrn progross do not givtb cnldcncc to thin clan# of fore- 
casts the natural conc.lnxion is that n long-range forecacitcbr who receives 
remuneration from thc~ presa for forecaantn sui)mittt?d is simply cater- 
ing to a clans of r ~ a d c r ~  who arc1 d~fici(lnt in s knowledge of the presnnt 
status of popular scicknct! and who hnvcl no oc.cn'iio11 to com are the 
forecasts with wc1nthe1- coriditionn that actu~lly occ8tir 011 t f e  date^ 

reference to the ecliptic 
turhing causes due 
fact a conglomerate ga - ---- - - - - -- - - 
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notions regarding weather caun!s that nre calc~ilated to mystify credu- 
lous and uninformed people. He prodict,q the eneral character of a 
month with a consciousness that the forecast wil f be verified in a t  least 
some part of a great unspecitiod nrua. He then outlines "storm eri- 
o ~ A , "  with interval8 of two to three days, which are covered f )y a 
margin that is claimod for verification purpoaen, and verifications are 
claimed if storms occur during the per~ods or in the intervals in any 

art of the lTnited Staton nnd, at times, in the Northern Hemisphere. 
$his .?yeten, of foreeast* arid re~~iticaciona adniih of no failarer. So 
much for his regular forncaatn. Ilct 11s now examine some of his 
special, emphasized predictions. 

In the early part of April, 1!)04, n tornndo and severe storms wcre 
scheduled in vnrio~~n pnptbm, over the rltinlo of this forecaster, 
t o  a eItr "right after April 17." Tho stortnn failed to materialize in 
the f? nited States durin tho eriod spocitied. Returns from remote 
partr of the Northern lfemis$ore Imvc riot, however, been received, 
so it is possit)le that n ju~t~ification of t,ho foroc~st will he claimed. 
Aside fro111 platitudes regnrding nv~rtigo woat,hor  condition^ that pre- 
vail in April, hr nnnonncwd that ''o~lc. of  thc mont docidod, a d  perhaps 
violent, mtorni pt>riods of the month extends fro111 J )ou t  the 25th to 
the 29th." 

In the IJnitc?d Strttcs the period was a quiet onc, and tho disturb- 
ances that IL q)t>nreci (and one or moro surcly would appear within the 5 nrca of the I n i t d  Statc.n during the pclriod npccitied) wero not atttwded 
bv " vrlry gonernl anti viol(1nt storn~n, d ~ q t r ~ ~ c t i v ~  hnilatortns, and 
abnormal downpoors of rain," wliicah, ac.cording to tho tlebiled foro- 
c n ~ t ,  ~llould huvr l ) c . t b ~ r  rxprrit.~rccd. 

lIin forecrtst st~tcn~c%nt for Mny, 1!104. en(h Its follows: "TIlt~ tifth 
mtornl period will 110 t~rnt,rnl on the 2!)t,h. I L I ~ ~  there will h(1 violtvlt ctis- 
turl)~nc*ra. CV~ttc*h the hnromoter, n~ltl if yo11 hnve n tJronlhling wife 
and rl l i ldrc~~ clinging to yon for protortion provide worn6 plncc of 
snfetp in whic*h to ronort in case of tlungc~-." 

1s it ~)omiI)lc to soar to gre~itthr hrightn of nonnenso? In whnt par- 
ticulnr cwntincant or country will tbcl rtortn ptlriod' t ) ~  c~t~t~tral on the 
fl!lth l 'I'htl forecsntcr dotv not sny. 1s the cnt,irt~ jtopr~lation of  tho 
linitetl Stntcn, or of tho world, espt>c.tod to dig cthllnrn or cav(\s of 
rheltcr i l l  nnti(,ipntion of n possihl(b occnrrenco of t i  tornado whost. path 
of rlextr~~c+tivr violoncn woul(1 not tBo\-rr nn nren represcntt>d on t~ lttr e 4 rrinp 1 ) ~  t i  tonrlz one-half inch in I t ~ n ~ t h  111adt3 wit,h n ~ h n r p  1)encl ? 
Is  ~t onrihle t h ~ t  IL mnn who iaq~~t 'q  ~ i l ( ~ h  tot~l1l-j utlwt~rr~~ntcd, sonsa- 
tionat and h n n f a l  forticastx iq rcrioilsly ronsid~red b tho intelligent 

ortion of tile American ,ul)licP I rttyrc4 to sa,v thnt e nnd othcrn of I gis kind IN~VI.  R eonsidern )lo ao~st i t~~(>~lc*y.  
i 

CONCLITRIONN RRrlARI>INl1 LON(;-IIANCIR FORECASTING. 

A revic.w of tho foregoing rr~narkw and opinions regctrcting tho 
a )plicntiori of )ant arid l)ronorit twtrotio111ic~l an(1 t11etoorologicaI knowl- 
e a ge to the t,leory f nnd pmrtic*o of long-range weather foroctwting 
leads to the following conolu~ions: 

(1) That systctils of long-rango \venther forerwtirlg that d ~ p e n d  
upon planetary n~clteorology; moon phnacs, cycles, ~ q ~ i t l o n s  or nlove- 
menta; stellar infl~loncer, or star dlvinntion; indiost~ons afkorded Oy 
observations of animal&, birds, arid plants; and estimates based upon 
days, months, seasons, and years, have no legitimate basw. 
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('2) Tbat meteorologists have rnade exhauetive exanlinationn and 
comparieons for the Purpose of associating the weather with the vnri- 
oue phases and positlone of the moon, in an earner~t endeavor to rnake 
 advance^ in the science along the line of practical forecasting, and 
have found that while the nioon and, erhape, the planetn exert iome R influence upon atinoepberic tides, t e influence is too slight and 
obscure to lustily a consideration of lunar and planetary effects in the 
actual work of weather forccanting. 

(3) That the  tar^ have no np reciahle influence upon the weather. 
(4) That aninialn, birds, ant! plant8 show b their condition the K charactor of past weathor, arid t)y their actions t e influence of present 

weather and the character of weather changes that may occur within 
a few houre. 

(5) Tbat the weather of dayn, months, seaaonn? and yearn affords no 
indication of future weather, further than showlng prchent abnormal 
conditions that the future may adjust. 

(6) That six and neven day wctather periods are too ill-detined and 
irre ular to he npplicable to the actusl work of forecasting. 

(77 That advances in the period and nccborncy of weather forrca~ts 
depend upon a more exaclt ntudy cbnd understnr~ding of ntnlospheric 
pressure over great areas, and a dcttrniination of the influtbncen, proh- 
ably nolar, that are responrihlc for normal and ahno~*mnl dintrihutions 
of atmospheric pressure over thc earth's ~u~.facc.  

(8) 'l'hat meteorologi~tn arc not antagonintic to honclst, wckll-direcated 
efforts to solve the prohl(~m of long-rnnge forec.:bsting: tliat, on the 
contrary, they tbncourage :ill work in this ticld, arid condtwn only 
those who for notoriety or protit or ttirough nlisdirtlc*tetl xc*al and 
unwarranted asnunlptions Ijr~np; the nc.ic~lc.c> of rrlettwrology into dir- 
repute. 

(!#) That rneteorologints y~prc*citttr thth in1portttnc.c. to t,tic> world at 
larve of advancbes in the period of fo~~cbc.nsting, and arch inc.1inc.d to 
believe that thr twentic%tlr ccntnry will mal.l; the beginning of another 
period in n~eteorologicnl scaic~nctb. 

1 
Ol%SI.:ItVATOItY BUILI)IN(IH. 

Carrying out thc policy of tlrtb I)t1l)tt1.tnicrrt, tho Wcathcbt* 1311r(~nu Iitw 
continued to coo )erntch with thca I(.tttling universitit*~ th1.011ghotlt the 
countray, and at t k e p1'c'~c~nt tillleb tho ~'t~~tltiolls t~xisting art' more ('or- 
dial and thc work (lono n1ol.e inll1ol4unt t11n11 at LLIIY tinlcl in tilt> hihtoi-y 
of the service. Sovc.ral ~ l r t i v e ~ ~ ~ , s i t i ( ~ ~  ttn(1 c.oll(.gi~n have> do~latt~d ground 
for the clrection of l)uildingn, rrotnl~ly tllc* I+rndlcly I'olyttbchriic. Insti- 
tutc of I'eoria, ll]., ttnd tlrv Ep~vot-th IJnivc~1.sit,v of Oklnho~nti City, 
Okla. A p  ~rccit~tion of thta vttlrlc~ of the work Iwing done' l)y tile 
Weather I 1 11rc!n11 11:ts nlso I ) ~ ~ ( > I I  (Itl~tlo~~nt~':tte(i t)y +c~vernI ot h r ~ '  ~lnibthr- 
sitic~s in plncinq nt t hc! diq)onttl. o f  t l l ~  IJl~renu, withol~t cost, o f i c ~  

uarters tn t h c ~ r  hnilding* for  rc~c.rntly crtal)listied .'itntiorlr, i i lnon~ 
%ml iwin t l ~ e  13rown [;t~ivt>rsitj of Pt*c)vi(i(~nce, It. I . ,  and th(1 ~ ' I I I -  

versity of %'isconsin. ,kt M;~clisotl. 1Yi.i. 
Tht> ertwtion o f  l)lrilrling,rq I)? t hcl \l'tanttler 1)utvau not only savcan the 

amount previotlsl~ pnid for 1.c3rlt o f  offictb ( trartcrw, I~ut t~dds very 
rnuch to the pre~tigo of tllc* sot.vicc. hgbre nrlc I atjroad. 'l'hin prestige 
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will 1 ) t ~  further inc . r t~ t inc t1  l i p o n  the c o l n p l c t i o n  of thcb group o f  
o t ) s c r v t ~ t o r j  I)uildingn tit M o l ~ n t  Cl 'oatht l r ,  VH., at which p l i t c e  i t  i n  
intcnctcd to conduct rstcnsivc c * s l ) c r i n i t ~ n h l  nnd reuchttrch work. Tile 

rex~nt  t ~ p p r o p r i n t i o n  provicics for the ctrection of not lesn than tivo 
I ~ u t  thin nlunbcr has p r o v t 1 n  i n ~ d a c i l i ~ t t o  to tho growing 

all nc.ctions of tht .  country, and it i s  hoped that ('on- 
grew will noon i n c r ~ ~ i s n  thr appro > r i t t t i o n  sutiic~icntly to provide for 
the orertioii of not lcsn than k t 1  1 ~ 1 1  'I d i r i g ~  ann~~al ly .  

l$;$71;dd I Total v11111e. 
- ~~- 

I I 
Amcirllli~. Tt*x. .  ......................................... ....I $I,'~bb.uu 
~ t l n i i t l c ~  ~ i t y ,  K. .I ........................................... ( a )  i 
Hi~marc*k, N. Ih~k . .  .......................................... ( 1 1 )  
Block Imla~~il, K. 1.. ................................. . . . I  1,100.00 / 

............................................. Capo Henry, VII ( , I )  
Devllx ~ n k e  N, l l~ik ......................................... 2,800.00 1 
Dnluth, ~ l i i n  ............................................... , 2,100.(W) , 

I - - -- -- - -- - --. -- . . -. - - 
n(tovc~mment reuervntlon. b Leased. 

Hatterar N.  C ............................................... 
Havre. hiot~t ................................................ 
dupitc.r, PI& ............................................... 
Key \\'rut. Fls.. ............................................. 

............................................ Kittvhnwk N.  (: 
............................................. ~ t d ; n t l .  [ritl~l. .  

Mouiit Wt~~tllrrr. VII.: 
Oh.;ervatcrry t)ttiIAin ................................... 
I'ower hon~ct rctld ~)nffc,oli b c r ~ l t l ~ i ~ ~ .  ..................... 
Wt~lhlc ................................................................. .................................. Nolrnt Wuliin toll. N. II 

................................ ~ n r r a ~ n n ~ c t t  l k r .  K. I . .  .:.. 
North Head. WHIII .......................................... 
I'olnt H P ~ C N  L i g t ,  (:111 ...................................... 
~'ort (;rcmni t, ILYII ........................................ 
Band Key, Wa .............................................. 

...................................... Snult Ute. Mttrlc. Mich 
ROutheant F~rnl lon.  CIII ..................................... 
Taloumh Inlsnri. Wnrh ....................................... 
Warh in~ to i~ ,  I). C ........................................... ................................... Yellowntone Pnrk, Wyo.. .................................................. Ytrmn, Arit 

Totul .................................................. 

................................ Ipeoria. 111 
Nantnrket,, MWR ........................ 
Mount Weather, Va. ( 8  t r~l i ld ln~s) :  

Is%. 00 
1,850.00 

111) 

'L.(r20.(W) 
( n )  
( 1 ' )  

2,000.00 
(im. w 

( h )  1 
,4.100.W 

( ( 1 )  I 

(11)H2. 00 / 

26,000.00 

42,682.00 

Abwlutr bn i ld ln~ .  ................... ................... Varl~t ion hulldlnu ........................ Kite blillding 
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Uet~lud tmildinge occ1~pied ~rlrolly I-,?/ the H'ecrther Jlrcreau. 
-- -- - -  --- 

Htwtion. Annnnl 1 1 Other itoms included. 

Cape May, IT. J ..................................... %iW.W IIrnt cleaner, light. 
Durango ~lauutaff~ CoIo ~ r i z  ...................................... 440.00 1 H C I I ~ :  rleanor, water. 

...................................... 800.00 i 

~edston Idaho .................................... .I h40.00 1  illi is ton: N. ~ a k  ................................... 460.00 Hcnt, cleatler, Hght, wator. 
Winnernucca, Nrr .................................. 1 OINh W 1 HI.II~ light water. 
Helena. Hont ........................................ hO.1.00 1 Httnt: watt!;. 
Bants P'e N Mrx .................................... a(io.00 charle" diti  Inwu..  .................................. 420.00 1 Heat ligllt water, 
Roswell, N. hex..  ..................................... 720.00  eat: cl~adrr,  light. 

@ation8 ut which obaernurs' qrcnrtera are furniclhetl /I!/ the Go~~ernnrott eeparate jrom oficea. 

Annual ront. 
Station. 

Havana Cuba ................................................................... $W. 00 ~onoluiu, ~ a w a i i  .......................................................... ....I &&!m / ~0.00 

IMPROVEMENT OA IFWTAIII~IWHRI) LINE8 OR WORK. 

The amount of funds allotted this divinion for ita work during the 
ear ending .June 30, 1904, was the snnie as for the y v i o u s  year. 

%herefore only thoae linen of work previouxly estahlin rcl have been 
pureued. The maintenanoe and irnprovemerlt of established lines of 
work and the extension of the dintribution of weather forecasts and 
special warnings an far an available means would permit have consti- 
tuted the work of the year. The la&-mentioned feature affords about 
the on1 itern for especial remark in this re ort. Some of the older 

dy e metho e of distribution have in instances een abandoned for the 
quicker, more effective, and lose expon~ivc? means of dissemination by 
telephone through rural telephone exchanges, the details of which aro 
given elsewhere under the proper heading. 

Action wan taken during the latter part of the year to purchase a 
eupply of thermometer SUP orts of a new design, with a view of deter- 

Yl mlnlng the ctdvisability of t eir adoption for use at voluntar etations. K These supports were not received in tinle to he given a test efore the 
clone of the fiscal gear, but they are promised at an early date. It 
may be stated in this connection that there wan a decided decrease in 
the breaka e of thermometers at vol~lntary stations durin the year, 
no doubt if ue in a great measure to a change in the rnet,ho I of mount- 
ing authorized in the previous year. From opinionn ex ressed by Borne S prominent section directors who have neon the new ovice, i t  is ex- 

ected that the conternplated tewts will lead to its ado tion, and that a 
yurther decrease in tho breakage of thornlornetera wil y result. 

VOLUNTARY METEOROLO(l1CAL LITATIONB. 

Although nearly 300 voluntary  tati ions were establinhed during the 
year, the total number, 3,367, but slightly exeeede the number in 
operation a t  the clone of the previou~ year, nearly an Inany stations as 
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were opened having been dincontinued. No serious injury, however, 
has been sustained by the lose of a lilajority of the stations discon- 
tinued, an in but few instances were tho locnted where it was irnpor- 
%ant to have the records continued. d f the new stations opened a 
number have heen located in the hi .her and lesn acceseihle places in 
the mountnin distl'icts in the srruiaric 1 States, with a view to meeting 
more fully the deniar~dv from irription engineers for rainfall data. 
Efforts hnvo bren eontinutd to im rove the inntn~mentttl equipment 
and the character of the exposlire o !? instruments. More than 400 sta- 
tiol~s were inspected by section directors, tlnd tho innpectioti re 
received nhow that, whilu most ohservcrs are efficient and painnta C" lng 
in their work, thero are but few stations that were not in eor11e way 
benefited hy the xection director's visit. 

Correclpondencc with the Chief Signal OWcer of the Army resalted 
in xecuring the generou~ooperation of 
a number of voluntary ntationa in Alaska along the 
linen. For thin parpone twenty notn of 
voluntary observer's s q u i p ~ n ~ n t ,  wrro sent to offict3rx having charge of 
the telcqraph lines, for the tiqliipment of stations under charge ot the 
Signnl Corps telegrt~ ti oporators. As a result of this action meteoro- 
logical rccords are a!vady being receivad from new Alaskan stations, 
and, with the esta\)lishrnent of the frill nunibor of stations for which 
equipmerib have been provided, the Uurenu will receive nieteorological 
d a h  fro111 a region concerning which available information is very 
meager. 

I n  March, 1!)04, actiori was taktxn to establish n neation of the Climate 
and Crop Service of the I3urc.a~ in tho IIawaiiar~ Inlnnde. Twenty 
aomplete instrumental outtits were Rent to Hanolu l~~  for thin purpose 
and othcr ttrrangeniontcl, incidont to the inaugorntion of n nrction of 
the Climate and Crop Sorvire, had so ftir advanced by the close of t,he 
goas as to j~~s t i fy  thc hope that the ~er t ioa  would he in full operation 
and iesuing tho standard publications before tho close of the succeed- 
ing year. 

CLIMATE A N D  CROI' RUL1,ETINW. 

No chan o has hecw made in the character of the National Cli~nate 
and Crop Sulletin, nor i s  the metl id of collt~eting the reports used 
therein. This bulletin c-ontin~len to be one of the most itiiportant pub- 
lication~ of the Bureau, supplying, as i t  does, vory complete infonna- 
tion as to current weather conditionsand their effects upon farni work 
and the rowth and development of .crops. Tho scope and pnrpose of 
this pubfication have been fully stated in pmrioas roportn. 

MONTHLY RBIWRTR A N D  ANNITAI, RUMYARlER OF CLIMATE A N D  CROP WRCTIONR. 

Each of the forty-tbren ~crtioti aentorn llas without interruption 
issued nionthly reports and annual numaittries containinq tho data 
afforded by the  report^ of tho regular and volunbry stat~ons. The 
demand for these publications is conxtantly incressin renderin i t  Q necessary to secure the strictest economy in their d is t r~  ution. 7!&;ey 
answer no fully and in such detail so many requests for information 
as to the clitliate of tho different sections of the country that an ap li- 
oation for information of this character can nearly always be satie ac- 
torily met by supplying a monthly report or an annual sulnmary. 

P 
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This publiedtion, iwucd fro111 the fiisnt week in I)ocr~~~il)c~r to the last 
week in March, shown the depth of snow on ground and the thickrir~ss 
of ice in river* and other t)odieh of water. I t  mecatr an inipoi.tnnt need 
in supplying informtbtion an to pi-otchctiorl affordtld hy snow to the win- 
ter wheat crop during thth trying periods when tilo carol> i n  cxponetl t o  
injury from nlternitte thawing and fret%xing of the ground. It tilno 
continuen to t)tl of vtilue to ice doa1t.i.s nnd tho rilnn~ifncturr~.n of rub- 
ber and other gootls, the snle of which ir largely governctl 1)y the 
presence or at)sence of snow or ice. 

CORN, WIIEA'F, COTION, HI'GAIf, I(l('JC, A N D  FHI'IT HRRVl('lC8, 

These serviccw havr continactl without change. i n  the niethod of col- 
lection or pii1)lirntion of rrhportw. 1)aily t)uIIetins nrr iss11~(1 from the 
several tlintrict c ~ n t ~ r n ,  (~ontttini~ig the f u l l  1.t1por.t fro111 o:lculi wuhnta- 
tion, with the nvertrgen for nil wttttion9 in ench of  the V:~I"IOIIH dintri~tw. 

HEYPION RNOW 13l~l~l.R'CINN. 

The snow 1)iill(>tinx isw~~c:tl I)y tht> c.lirnatc: ant1 crop sc.ctionn in the 
Eocky Mountain srld l'l:ttoa~~ regions wctrtl rnoi*c! cornplrtt~ cluring 
the winter of L!M:4-4 than i n  any pr(~vioiis ywtr, owinq i n  a 1ni.ge nimt- 
ure to a plan of cooperation with tho (ic~~rc~rt~l 1,:~nt Office, whereby 
was fiecured the ~ i t l  of a large n~u~ihur  of forest-rt.tt.rve ofiicern in 
reporting the depth of mow, Inore yartic*rilarly tbt high altitudes. As 
these section snow bulletinn show the amount of know in the ~~iountainn, 
thev afford a reliable basin of e~ t i~na t ing  the pro1)al)le wntrbr ~ n p p l y  
and flow of streams for the succ:eeding spring and sunirrrt.r., and are 
therefore of much value to the iniportant interests afft~cted thereby. 

With no increaw in the allotment for wo1.k in this direction, a repeti- 
tion of the remarks in the annual nbport of last year would nearly cover 
the resent situation. All that it wns powible to (lo with available 
fun& ha* tmen done, and every opportanity for extrn~ion where it 
could he done without exceeding the appro riation has been embraced. 

F f There is a ali lit increase (61) in the num )er of placen receiving daily 
forocit~k by te egraph or telephone at Government expenne; and as 
these points are, as a rule, helocted on account of their eli ihility as 
centern of distribution, the forecasts have htwn dintribute, in nlany 
~ c t i o n s  not heretofore supplied with thin information. . 

d 
About 200 addrennen were dropped from tho emergency warning lint, 

wbich ha8 been revined and now provides for the distribution of special 
warriingn of tropical hurricanes or ntornls and cold wavea of unusual 
severity to ostrnantere a t  6,152 joints, who pont the bulletinn in their R I offices for t e benefit of the pu ~ l i c  and in many instances telephone 
the  warning^ to adjacent poinb having apecirtl interentn to be protected. 

The railway telegraph and train services have continued in o era- 
tion, nupplying in the aggregate over 5,O(M) railroad stations wit { tho 
daily forecasts, which are bulletined in the waiting rooms for the 
benefit of tho employees and the traveling public, 
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<:onrparativrly littlo chango in shown in the nnrn1)t~r of carct foro- 
cants innurd dnily. Tllin portion of tllc work has bret~ xo careful1 i examined into in previous genrn that nearly every post-o6c.r whic 1 
could t)o rcttched in time to ~ilnkr the prediction# of vnlue in now boing 
nervod. An 11iai1 nc*lrt~dules arc vhttnged thc listh nre ~~iotiititd, nrrd as 
a rule tho n11111bcr nd( t~d nt)ot~t t'clunln that discontin~led. I'o~t~tinstern 
contii~ue their cooporntion i n  thin, 11s well tin in t,hc liurttl Freo'1)t~liv- 
ery Scrvii*c?, and in n Iwrgtl 11uuilr)er of inntnnc*en hnvtl ctxterrnive listn 
to which tho ntrd for~(:~tntn arth dintril)ttt~d daily. Action wan taken 
to prevent the priutirig of n~tliios of illdividlln1n or tirllls on (~nrds i l l  
uoi~ncction with thch forcc.i\qts. 'I'tie 13urnt~u i n  now f r c ~  f r o ~ ~ r  thin 
annoying ndvcrtising frtitr~~+c, rind, no frtr rtn known, the vnrdx tin  row 
isn11t:d contr~in nothi11 hut tlir ofticittl forecnntw, with occnnionnlly a 
dato and t h ~  nnu~r of t 7 i t  cri1tt.r from which thca cnrdn nrcj cli~t~ributod, 
The stsnd tnkrn 1)y t l~o  I3urc~n1i in thin mntter rrnultcd in thc loss of 
the cool)crntio~i of 11 fcw of tjlitl ol(ltbxt diatril)rttom, who krpt up the 
woi'k on n(~co1111t of its ndvc~rtining ponni1)iliti~n; \ ) t i t  H ~ I ' I L I I ~ ~ I ~ I ~ ? ~ ~ Y  

W O I ~  (cjuickly c~ffic~ctc~d wlicro1)y ot,hth~*n took 111) the work, or the 
fiul)ntt~tionn w r ~ ~  nupplic~d f r o ~ ~ i  ~djat 'ent ( l t i ~ ~ t ~ a ~ s .  

'I'kirough n~vt~rnl  c ~ i ~ ~ n t ~ s  thv 111i1iih~r of ~~d~lrcsncs  on t h c h  rural free- 
delivery lints Ilrin I)een lttrg('1y dccrenned nu cbon~pnred with thnt of tho 
p r ~ v i o ~ ~ n  ~ C ' I L I - ,  owing j)riil(~ipnI Jy to thc dih(*ontin~~~tn(*r of the aftrr- 
noon fort*cnnt dintribt~tion fro111 (:oluo~l)r~n, Ohio, nnd the trnnnftlr of n 
large ~)ort,ion of this worlc in lown fro111 the 1.11rn1 frro dtalivcry to tlio 
frcv tchlt?phorrr sc~-vic~t~. '1'11(~r(~ nrt. now ttvnilublr si~ftic.icwt datn to pun- 
\)It1 un to c>st,rnd tllc riti.~tl frcv-tlclivrry dintril)utio~r, whrii l)i-uc*ticrtl)le~, 
to evrry ro11to 0 1 1  whirl1 the (attrritlr I ~ ~ I L V C *  the tlistril)~~ting of ti(^^ tit nn 
haul. nuffic*ient lg Intel to rccoivc tllc~ iiiorni~rg forccantn \)g tt~lcgnq)h 
from tlio dintrict ce~otor. 

'I'tio I*III.ILI teleptronc li1rc.n nrta now thrt 1)c~t  r~nd 11iost ~co i~on~icn l  
mt3tLnr of dintril)~~tiny wo~tthor infornintion. 'I'ho fortwish n1.r tluickly 
dihnou~intated, tlovcar rt 1:trgta territory, nild nt little or 110 C X ~ P I I W P  to tlio 
Govcrnint~~~t.  Through i i r r n ~ ~ g t ~ ~ i ~ c ~ n t s  ~ltndt' ~ ) ( ~ ~ W C C I I  tllr \\'~ntller 
13u1*rntt ofticinln nt Clt~\rclnnd ti~ld O~IIII~II)IIH ntld two of tho g r t ~ t  trunk 
telept~one linen, the dnilj 111or11ing for(~cnsts tire now nvt~ilnl)le for tile 
usc of 111oi-tx than LOO,OOO ~~~t)ncril)t>rn in the Stat(> of Ohio, nnd tho rrc- 
o r d ~  nt hand intlictitr thnt nclrirly one-half of tllnt ni11110rr nrr taking 
advnntngc of thin opl)ortu~~ity to get t h t h  forclc.nwtn i n  tliclir hofricn within 
a fow ruin~lttw nftclr their prtq)tirntio~~ at  thcb dint rict cbrlnter. Oficinln 
of tclcbphono co~u!)nnicn operating lir~t~s in othrr Stt~t~rn nrtl rtil)idly si r- I' nify ing tlivir tltks~rr to c.ooperutr in thin work, and i t  11lny OC st if^ y 
stated thnt the C\OH(> of anothcr fi*c.ttI ynnr will nlrow t i  grntuitoua d i ~ -  
tril)utioi~ of tinily forrcnntn ovtar t t l ~  grc.nttlr ~)royortioti of 1111 indc- 

andent tclck )hoirc linrn 1)t~twc~rn tho Atltintic* ncnl)onrd nnd tlrr wrxtc~rn 
fordern of dnnsns, niid 11s fnr south it1 t 1 1 ~  Miti(iIt3 \irest tih tliu ~iortti- 
ern portion of 'I'cxax. 'rho gc~nctrnl rIintlngrr of one of tlic 11trpycwt) 
indrprndcnt lines i n  ~ I I P  rcjtnt(1 o f  O h i o  ntntt'd in n cirr~llnr l t ' t t t~  to tho 
ninrr~i tlrn of his r)sc*l~nng,rcn t,hrtt " iiitrlligci~t hxnc\li~~ of t h t ~  reports 
will < r o 11ii1rh h) iilnke your service attrn(*tive, tin$ rvt~enrvt~r your 
service is ntt rttctive it in )ol)111nr. and whtinevnr poptilnr it i n  n rcvcn!to 
producer." An thane in d rpt%ndt?nt lines nro rrlorgod with tho 1o11;rf-dis- 
tanco conipntiies the neceaclity foil tc~legraphic foreraats to iudiv~dual 
exchangca will reane tlo rxint, nlnking it po~nihle to further extend the 
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distribution over rural free delivery lines into agric-ultural sections not 
now RU plied with the forecasts. 

The following atatement shows'the distribution by state; and Terri- 
tories and the changes, as compared with work of the previous year: 

Dktrihi~tion of d(~il!/forecaets and ~pecial c~nd emergency warninp. 
--- 

A tQoVernmente 

Fore- / I 
Without expennc to United States by- 

Rural ::: Railroad 
Mail, frw de- Tcle- train 

livery, phone. :$:&, aervlce. 

Emcr- 
ucncy 
warn- 
ings. 

Rate or Territory. 

Alabama.. .................. 
Arizona ..................... 
Arkanme.. .................. 
California.. ................. 
Colorado .................... 
Connecpticut.. ............... 
Delaware ................... 
District of Columbia ........ 
Florida.. .................... , 
Georgia ..................... 
Idaho ....................... 
Illinois.. .................... ..................... Indiana 
Indian Territom ............ 
Iowa ........................ 
Kanrurn ...................... ................. Kentucky.. 

Maine.. ..................... ................... Maryland 
.............. Maaneel~aaetts 

Michigan ................... 
Minn~snta .................. 
m#4i.;$pi .................. .................... 
Montana.. .................. 

24 1 
l l h  
62 ' 
h.5 I 
84 
15 
fia a 
18 I 
23 

he 1 
16 

136 

69 18j 

aa 
43 ' 

85 I 
7 I 

................... Nebr~nka 
Nevada ..................... ............ New Hampnhire ................. New Jerscy ................ New Mexico ................. New York.. ............. North Carolina. 

............. North Dakota.. 1 
Ohio ........................ 
Oklahoma .................. 1 ...................... Oregon ............... Pennnylvania ............... Rhtde Island ............ 8011th Carolina.. .............. 8011th Dakota. .................. Tenneme. 
Texan ....................... 
Utah ........................ .................... Vennont 
Virginia ................... ............... Washington.. ............. West Vlrglnia.. 
Wioeondn.. ................. 
Wyoming ................... 

~ o h l  .111nc a ~ ,  1804 .... 
T o t a 1 J u n e W . l ~  .... 
Change.. .............. 

THE MOUNT WEATHER METEOROLOGICAL REREARCH OBSERVATORY. 
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cold wave8 f rorn their four luadrnnts. With the knowledge thus 
ained of vertical radients of pressure and of temperature, it will 

fojoabtleaa be possib f e to gain a better understanding of the mechanics of 
storms. Thin ex loration will be useful in dokrniining how near ri ht P are those who be ieve that ohttngt) in teinpernture other than saasona f is 
mainly a function of the mec~hnnice of the lower atn~osphere-that par- 
tion lyin bolow tho 10-inile t-evel; that in the study of thone aberra- 
tions of cyirnate called '' \vontt~er" investi ators need concern then~selvrx 
only with the atmosphere near the eartf; and thnt variations in the 
condition anti in  tho Intenuity of the rnany fornis of ~0111r rndintiori n1.e 
ina preciable in their affect on the weather of the earth. 

g i t h  obaorvntionn from tho nlngnntic, the oloctric, and the solar 
phy~ic~observat0rie~ which the L10~)artmetit is now building, and which 
will be equip ed with the mont approved a pliancos, opportunity will 
he given to t k' owe who believe that tho cyc8 f onic or anticyclonic whirls 
that constitute ntonns or cold waves are mainly tho reault of changecl 
in the amount or intensity of noinc form of solar radiation. It is t,he 
o iniorl of tho writor thnt tlic synclironisnl of cthunges in the activity 
o ! the chromosphere of the sun t ~ n d  the weather of tho earth has not 
yet been estnbllshed with *ufIic.iont definitcncss to be of benefit to the 
forec.anter, hut a working hypothesis hns hecn fornlulated which stim- 
ulates thought, study, ant1 inventignt,ion. 'I'hi~ fact must he credi tcd 
to the patient work of Prof, Frnnk 11. 13igolow. Even thoxc who 
differ from hi111 i n  their c*onc*lnaions rclntive to the association botwoen 
astrophysicn ant1 nletoorology l~ltist admit thnt the fertility of tiis 
thought t~nd his earnost serking lifter thc prot)len~s which, when solved, 
shall raise meteorology from  en^ iric~isn~ to a cloner apprortcti to an P exnct #cic~nct>, have 1.)~(ln highly )enetic-ial. The stitdy of xtorrnn has 
too long heen nmde fro111 n ninglr view point. I)n~.ingrnindnarc needed, 
even thono that aro willing to take u connidernhlc hnzard in ttie hypoth- 
esen which they arp willing to Inv down and nt,ton~pt to demonntinte: 
for to doul)t in to invc?stigate. New truths art> us11nlIy dixcovore? by 
workin inductively along conventional linen, but some of tho greatest 
princip 7 es in nature have heon rnnde known to the world b doduct,ive 
realrollin and by the rtsnumption of tl. hypothenis that coul not at the f B 
time he emonstratod. Due deft!ronce mlint be given to aarh other's 
opinions, and a11 must, strivo earnestly for the elucidation of the nitrny 
dlfficlllt problenin that now confront the meteorologint. 

It is proposed to make the ~.esearch at Mount Wenther catholic in 
i b  broadnonn; to look for the truth, arid riot to despine ih H O U P C ~ ~  or 
the maana of its convoynnoe; to dincusn ~netc~orological obnervationu 
from the point of view of their relations to aolar yhynicn; to  elect 
meteorologic and rn~gnctic elementn arid compare them with aolar 
observations; to carry on renonrch in the ttllied ~libjcc*tn of 1.adiatio11, 
atmospheric electrici(iy, ionixation of gases, radioactivity, etc. Prog- 
ress in knowled e of thts effecto of the sun'n actions upon woather a conditions depen 8 upon introducing more refined processes than have 
generally been assigned to meteo~~oiogy. 1 t i~ hoped to determine the 
nature of the alliance between meteorology and solar hyeics. The R atmosphere of tho MLIII and of the earth, togotller with t o connecting 
rrdiat~ons, will he studied an one branch of ~cience having cornmon 
intereste, which may be designated w conmicnl meteorology. 



In  the seven buildirige at  Mount Weather the Wenther Hurenu 
will have the most approved npparatrin for measuring atmowphcric 
e1ectricit.y and magnetism, for nren~uring the solar radiation i n  the 
spectrum, for registering the sun-spot areas, the protninonct? out,put, 
ant1 the extent of the faculte. T h c ~ c  nre all vnlunhlc an registers of 
the ~ o l a r  energy, which, falling upon the earth, rrlay play n part in 
stirring up the atmosphere and producing our weather. 

The clirnate and crop contlitions from ycnr to yrbar ticpend Inrgely 
u on the invinihle and sui)tlr, solar radiations, known to exist tin wavcx, 
li R e those tined in wirclr~s tclcgra hy. 'I'hr, s acSt. hctwckon the sun 
and the etirth--that is, thcb c.oxrr~ic~n f cthrr - ir fil 7 cd with wirt~lt~sn nlou- 
sages which ncic~clcc is It~i)orionsly Icarning to irrto~prrt. Itn votaries 
do not undomtand thc qolar (*otkb w r y  wt?ll, an(1 the ~ ) r o c ~ ~ s s  of decipher- 
ingit  inlike t,hat of I(~artring to rcad thr II~~I)ylor~irtn insc.riptjor~.i, ntitnely, 
by putting thiq and that together, lcnrnin to rcatl t~ bit here nncl ttret-e, 
I)y ~nterconi nrisorrs, tri:tl, srrd fnilnrc, ti 1 a t  l(1rrgth the Innga~gc~ of P t! 
the nrirl  whrd t)o l ln(i~~st00d.  'rhe tinle lntry C o r n ( '  wh('r~ it 111fiy ])o~si- 
hle t,o interpret the scasonnl weatht~t. f r o n ~  yrnr to ,vc'ti~. in  ntlvnriro. It 
has not yet nrrived. ' l ' h ~  qlirl  nlovr\ leix111'(~1y through itx cuyc-lcs and the 
tcrre~trial  c.onditionr *(l(.ni to follow loo.tcly. At 1)rf~.it>nt i r l l  ttvnilable 
informutio~~ cboncrrning tflcbsc rnt~ttrbrx cornes in s(~nftertvl for111 fro111 
ohse:*vatories, i n  rc1)orts two or thrtbc yrtirs old. I t  is ntlc(>ss:iry, there- 
fore, to have inntl.urnc*nts, trninc~d rrsearc'h o l ) ~ ( ~ ~ ' v o r ~  and ('OITI utcrs, Y and a dis(+llqsion of rchultn, hl11)j~ct to the t l i r~ct  control of the (mther 
Bureau. 

l 3 l ~ I l , l ' l Y ~ ~ H  <'OVl'l El'l;l) + h  1) l'l<Olh;( 'Ch:l). 

Iluring the p ~ t  ycbnr tho main L)uiltling of the‘ Il'ait hor Ih~rean 
ot~nervatorv hau heen c-omplvtcd, thch powcar plant nird tht. 1)uilding 
frorri whic~fl hnlloon asc.orrsionn nnd Itite tlights nrcB to I,c rnadcl have 
been erec.ttrt1, ant1 the mngnctic- i)~rildil~gn ntartod. It hnn I)(len found 
thnt the ro(+ks arc: t*ntiroly fl'ct~ fro111 rr~agn(~tis~n, an(i thnt t h ~  field is 
uniform, so that it is n xuitt~l)l(~ plttcc. o n  which to locate IL nltignetio 
obncrvatory. A physicnal lal)olatoy for (~ Iec t r i (~~1  nn(t rndion(~tive 
effrcts ix tjeing planncbtl, tlro (.roction of wl~icll will tnltrl p1ac.e (luring 
another yc:nr. Finally, a c.onll)t.rht~nsivc! phgnic.1~1 o1)scr~~atc~ry for 
photographing thc. srcn t l i  rc:ctly nrld t111.or1gh thc: s )c>ctrunl, for nlcax- 
uring the raciiat,ion c?ncBrgy !)y net i t~oniclt~ '~ nn(1 t)o 1 o111~t r ~ ,  with their 
ttllietl c.cluip~r~ent, will l)c rcvluirtvl. '1'hi.i c-oti~l)l(~s instrtr~tion nlust 
grow up slowly;  it^ plans cnrl I)(% 111nt11roci 11101ig tht* 1)ont trrotlcrn linerl, 
our annlntttnk nlrrnt, i~ trainctl to \voisl< i n  nc~vc~rt~l linox or1 t i  111trn10- 
nioun gc-mt:raI plan, and the rrnults 1r111nt I)(. cttrt~fully ntutliuct as the 
science progre~fi(~s. 

I'nder the authority of the Scc.rcbtnry of Agricr~lt~lrre, a convention 
of Wttathor Ilurc~au officials was held at  F'corit~, Ill., in tht. nudicnce 
room of the Bradley Incititutc of 'l'echnolo y ,  on Septerrrl~cr %O, 21, 
and 22, 1904. I t  i j  the custonl to hold ~ i n l i  f ar  ~ ~ o t i v e ~ ~ t i o n ~  oncc each 
three years. The aharact,er of the pnpers read arid the diwc~uwniane thnt 
followed were of an unu~ually high ordcr. Particular eff'ol-t was tnade 
to contribute to the ~cience of meteorology, av well ax to tlisruvv methods 



of rltil i ty. Severnl i rnpor tun t  rcnnl ts  wort? o1)tained which will, with- 
out d o u h t ,  c.ontril)ute to bot,h thc sclienco of ~notrorologj a n d  the 
cfh'cienvy of tho wentht.r. nervic.cl. 

Syno1)wenof t h e  p n p c r s  rend  fol low.  A f u l l  report of thcb convention, 
i n c l u d i n g  all of the p n p t ~ n  in f111l nntl the dinrusnions r e l a t i v e  thereto, 
will ttc- iqsacd nq s o o n  I ~ H  tlie w o r k  vttn \be rditctl. 

I , aeon~~~~or tv  \ \ . ' ~ H K  I N  M IE~FOOHOLO(IY, by l'rof. A. G. Mt~Adie: h\)oratori(an enwn- 
tial in all c80urrcsn o f  tl111 ap1)lic.d sc-it1111-c*.-Meteoroloyy to I e t h ~  rnont i~nportrtnt 
of th11 rtl)l)lit>tl n c - i o l ~ c - t ~ n . - h ; t ~ ~ ~ i ~ ~ ~ ~ r ~ r t  of Inl)orntory R I I I ~ W I I ~ C  of the ntanding of ~ I I P  
univernity.-i\ Inl)oretory c*ontsini~lg only Br~t-ortier station inwtrnn~entu cloc.~ not 
meet the d t ~ ~ n a n d  of thc. day.--l,cw ror~tinr. work and worth inclivid~~nl ctontri1)u- 
tionn.-~t*(.t~~nity of t '~pr t 'n~ i l~g  rlt.arly rt~~krltrr o~~tai~rt~c\.-Tt~i~c*ht~ra of nc.itwcsc+ not 
fnrnilinr ~ i t h  111ett1orology.-Out-of-door vr.c~rlr.-Mov~~~~et~tr of nir on large urwlrand 
on nlnall n(-alr..--.\ro~wing an ir~tc*rest in the stlldtlllf~.--M~rt~ ilnj)ortant to 11ndt1r- 
ntand the physic~al )rocSenrcar at work und tu I ~ a v r  (-lear ~~on(-rptiot~u of B few tl~in* 

nl)ornttk rwbordr or i~ t te~npt  1t)ng ( . O I I ~ P ~ ~ P  in r~a~ling.-l'r0IiI(~111n than to ~~utintain t\ 
awaiting invvntigation. 

T I I N  AIo~ru,r WR.\,FIIYI~ ~ ~ E # ~ E A I ~ ( ' I I  OIWEIIVA~F~HY.  I)y I'rof. 1:. 11. lligtblo~: Statltl 
of a n~odern rt~nel~rc-l~ oI)uervt\tory for ~ ~ ~ t ~ t t ~ o r o l o g  i l l  thtl I7nitta(l S t a t ~ u . - H t ~ ~ r t ~ t  
advantw in 1)hyricw \vl1iv11 c,oncern nlc.ttv)roloRi(~n? ~ ~ r o l ~ l t ~ r ~ r ~ . - K q ~ ~ i ~ ~ I ~ ~ t ~ n t  of thta 
~ropour~i ol)sc~rvntory a t  Mor~r~t \ \ ' t~at l~cr . - l ' ro l~I t~~~~~  R I I ~  o l ~ ~ ~ ~ r v i ~ t i o n n  \\hi(-ll ('a11 

ke untlertak~~n.-ltt~1utio11 of tllc. data to l)ro(tc.wsrr in fort~c%actinp thrwticrn of vgc~loom 
and n n t i c ~ y c ~ l o ~ ~ t ~ ~ . - l ' r o l ) l i * ~ r ~  o f  long ranges fc,rerawtr of t11t. wanonn a11d thv rynrhro- 
rrintr~ I)t~t\\thtln notar 1~1111 tt*rrrstrinI ~(~ t ionn .  

I':RROIW OF M I ~ C E O R ~ I . O I I I ~ *  \I, ~ N H T H I I M R N T N  .\.'il) ~ ~ I N R S  A l ~ ( > ? j ( t  \\.HIGH ~ 1 I I ' N O I P U R N T  
nltol'r.l> I ~ E  s O l ' ( r l l ~ ,  by I'rof. ('. 1". hlarvitl: 'I'hrtv yenvr111 clarne~ of tbrrow nren- 
tionrd.--i\t~c-~lr~t(~y of ~ ~ l t i r ( , l ~ r i ~ \  l ~ a r o ~ ~ ~ t * t ( ~ r s  ant1 t 11t~r111t1111t'tt~rn.- ('lo(-k vrrorn in anto- 
tnatic* inntrun~t~ntq . - l ) i$~~~~~uio~~  of rEfc~cotn of thc~r t r~r~n~t~ tc~r  (worn 1111 ttrr linycbl~rontt~ter 
a t  certnin t4>rnl)c.ratnrc.u --('onutr~~(*tion of rain gxg(*n, carrorw nf exl)onllrta, a ( - t i o ~ ~  of 
wintl, tltt-., c ~ c t n c i ~ l ( ~ r c ~ ~ l . - l ) i f t i ( ~ ~ ~ l t  11rol)lt.111n in snow ~ ~ ~ t ~ a n ~ ~ r t ~ ~ n r ~ ~ t n . - b : r r ( ~ r n  r l f  
a n r ~ n o n ~ ~ t t ~ r n  at 11igl1 alltl I I I I I I ~ I I I I ~  ~ t ' ~ O l ' i ~ i t ' ~ . - h ~ ~ ~ ~ ~ l ~ ~ l l l ( ' l \ t  (it n~~nnl~ine.  -1,int.~ of 
i n ~ p r o v t ' n ~ ~ ~ n t  di~(*~~*nt>d.  

I,ON(I I~ANIIP:  I~OI~O(~, \WI~H, l ~ y  l'rof. K. I{. (inrriott: litbftarr to tl~taoritau rc~gnrcli~ig 
weat11t.r ~)wiotlic.itit~r tltytt~ntltv~t II INIII  I n ~ ~ a r  or pil~nt't~~yy in f l~~t~n~*rs ,  n11.11 ~ ~ ~ O I I ~ ~ I I I ~ ~ ~ N  
tllrnr th(~oriea of k i th  H I I ~ I  not of ~ ~ ~ I I ( ~ ~ ~ ~ . ( ~ . - S I I I I I I ~ I H ~ I % ~ C  r t ~ r ~ ~ l t *  o l ) t i ~ ~ n r ~ l  l)v I'OIII- 
j)arino~~n of ~ I I I L X ~ I I I I I I I I  I I I I I I  I I I ~ I I ~ I I I I I I I I  X I I I I A ~ O ~  11tariodu H i l l 1  tl~tb I ) ~ I ~ ~ I I O I I I ~ I I H  of the 
earth'w a t~~~onl i l~ere ,  s11tl nt4itrw that t11t' 11t~ut ttct\r~nc*c in ~ ~ ~ t ~ t t ~ o r o l o g i ~ ~ a l  r(-it*n(*t* I I I I I P ~  
res111t from extt~nrivt. rc~ni~:irc.l~ in rolnr pl~ynivn I L I I ~  tt*rrt~ntt i d  I I I H ~ I I + * ~ ~ ~ I I I  111111 (*11111- 

parino~~ c ~ f  solar nn~l  trrrt~ntrinl ~ ) l ~ c ~ ~ r o l ~ ~ c ~ ~ n . - h I t ~ r ~ t  ionn tllt.anr p r ~ l ) o ~ w l  to 11c-c.o11111li~lr 
worl(1-wide 11lnn of c~t)rrrvtition ~nbrn~ittil~g ~yatc~uratic. wtt~tly of t l ~ c  i~ro l ) l t~n~ .  

S E A H O N ~ I ,  VOMICI'AUTN, I)? I'IQo~. A. 0. kl(ai\tlie: I n ~ p r o v r ~ n t ~ n t  of tltiily fort~(~nnts.- 
E:xl)rrienc*c* nt San l~rnn(~~nc~o; ritin fi~lling on t,vl~i(baI fair xv\.e~~tl~tbr IIIHpP; IIIHJ) (-lau- 
~iHcuation~ i~~~~~ttIc~irr~t.-Si~atior~iil tyj)tbn of I)rtlHuurt~ t l intr i l )~~t iot~. - 'Sl~t* indi\iclnnl 
dinttlrt)n111-t1 in itn r ~ ~ ~ i i l i o n  to tllr. bt.~wc)nn\ c*c)nditio~~.--l't~r~~~a~~e~~t prtanhllrta arvi4H nnd, 
their rc.lation to t l ~ c .  H(~HHOII'H (-I~iir~~(-t(~r.--'I'y ) i ( * ~ ~ l  \\el w intern on thr  l'acilic- c*~)unt.-- 
In,livitlunl clirt,~rtianl*vn nrt1 I)y-pn~(l~~c-ta o f  tilt. 11rryc.r air I I I ~ I \ ~ ~ ~ I I I ~ ~ ~ R ;  then'k~n, t11r 
charac't~~rof the* incIivitl~~;~l I r i ~ h o r  low will vary nlorc or Itbnn nit11 the rwinging of the 
1ar)si.r I)rt1rnnrt> ~rrar.--'I'rno norlnal c~ontlitic~nn rRrP.-- .\I)ilit,v t11 fort>(-ant t hct I I I I I I O ~ I I I ~ I  
cont1itl1)n iu t11(~ rcvrl tcwt of tllc. ft~rc~c.antc~r. 

AMI*I.IPIC-A'PI~N O W  lJO~R< AP'TH IflON I ~ w \ B I ~ I ' I v ~ ~ '  SHII~I~WKH Ok' I ' Y R I ~ ~ ~ I A H I ~ L Z  ~ ' I I < ,  )l'('TN, 1))' 
Ilr. \V. >I. \Vilwon: 11111)11rtan1*t~of nn~plifi(vl fore(-ant to largt> i n { l ~ ~ ~ t r i a l  rind I-OIIIIIIP~V~UI 
entrrl)rirrr.-Extrt~t to whicst~ thrir ntlthtlr s r ~  met st j)r t*w~t,  anti prnc~tic~altility nf 
~pcia l ic ing  for t l ~ r i r  l ) t~~~t~ t i t . -Nt~ t~wi ty  of a dvfinitt~ vit*\v on tl~tl 1mrt of tht. forcbc.astrr 
remrciir~g the intcbrept* to I1c1 ~ I I I I H  ~ t ~ r v t v \ . - - T < ~ r ~ ~ ~ n  Ilrolwr to srlcal~ fort.c*nut*.-litview 
of othtbr npoc~iwl rrrvic*tw now in o1tt~rntior1.-Rngp(~nt~~(l n~t>thndn of an~lilifivation. 

A N  A I N  o ~ i c ~ r v ,  y I f I I r a n i t ~ ~ ~ r g :  1)inatIvuntnpc~n of a tfintrirt 
forec'aptrr ~l~ltlt*r prthnc~nt ~nethc~tls t l~ro~lyh 1a1.k of cv~nvt~uient lneaun of rtndving local 
weather r i g n ~  at o~ltlyiny' wtuti~,nn.- Htv*o~~~~nc~ndn c.on~l,ilationw of ~ m v i ~ i \ i n ~  wind 
directionn, teml~oraturt. rPatig~r. c~lou(ln, anll pressure allanpw for twelve nnd twknty- 
four hour perioctu before and after l~reri)~itation.-A~i~~antApes of ~ u r h  compilation. 

FOREVARTING Focrn ON T I ~ R  GULF COAHT, 1) Mr. 1s. Bunnrmeyer: Periodu of and 
arew ( ~ ~ v e r e d  11y d e n s  forrllati(m.-l)illrnaf periolln of ~nnximarn an11 miuitnum 
density.-Temfmrature, air praeeure, and wind direction in cwnnecticm with fog#. 



24 DEPARTMENTAL REPORTS. 

A I'OPULAR ACCOUNT OF THE COIINTEH~~CRHENT THMHY OF STORUW, by Prof. F. H. 
Bigelow: 1,eading meteorological theories snd their(1efects.-Ohservatiol~s which have 
contributctl to the new theory.-Cau~e of the counter currents in the general csircula- 
tion of the atmo~phere.-Local circnlation in c clonen and a~iticyc-lonea.-Equilib- 
riuni of temperature.-Interchange of inertia.--6elatio11 of the theory to forecasts. 

VARIATIONR I N  INCIOIAAT~ON APl) I N  TAR POLARIZATION OF BI~IJIE SKY IAI(IHT 1)URINCI 
1903 A N D  1904, by Mr. H. H. Kirnt)all: Observations in Wmhiripton and their com- 

arison with those in other citiew.-4'aune of dirnintltion of solar ~nnolatinn in 1903.- b ffec-t of variation of solar enorgy on climatic conditior~s and 11lant life.--Value of 
mlar invewtigations at  Mount Weather. 

A Posnrrn,k: Mmnor) won DLTRRMINING TIIE DII~E(TION~ A N D  VR:I,OI-ITY OF H T ~ R M  
MOVEMENT, by Mr. E. H. Howie: Variations from the average direction and velocity 
of movement of cyclonic. arean renponsible for a large percentage of errorn in fore- 
cmting.-Citaneral ntatrrnent that wtorms follow linen of least reaistancae of stnall prac- 
tical value without definite rules for tletermining ~ u c h  lines.--Brief summary of views 
of leading autlloritieo an to the rrrairi laws of control of cyclonic- r~~oven~t~nt.-Htntlien 
of erratic stornl movelnent by the writer, tliwc.loaing the infllience exerted t ~ y  ruleqnal 
pressure tiietrit)utioli nurrounding the area of low pressure, and the prt~sentation of a 
working banin for detrrnrining the value of surh control upon the future trrovernent 
of the wtorn~. 

TEMPERATL'RR FORECAHTH ANI)  IRON ORE RIIIPMENTR, by Mr. 11. W. Richardcon: 
Temperature an irrrportant consideration in the shi raent of iron ore.-When iron 
ore is frozen, it can not be economically transferref from cara to ixmta; tllawing by 
stearr~ expen~ive, also ceauPen dc.laye, wh~c-h can be averted hy advnn(-t~ inforu~ation 
of freezing kn1peratnre.-l'ractical applic~ation at  Daluth. 

D l s ~ ~ r a v T 1 o ~  OF FORR(.ABTH JIY T ~ L R I ~ I I ~ N F : ,  by I)r. (;. M. Ctial~yel: Lint of tele- 
phone companic~n in Iowa.-Plan of cooperation.-Prac.tic.al renulta. 

PRALTI~.AI, Hrr1,sn FOR FOHRCAHTIN(I ~ I ~ O O I I - C H W ~  STA(~P,H E O I ~  CAIRO, ILI.., by Mr. 
P. H. Smyth: 1)ifficlllty of (erest-stageforecsanting.-Character of thectatattpon which 
forewta are t)auetl.-I'ossihility of predic-tirig the intennity of flood* two or three 
months in advance of their occurrence.--Method of applying the tatlulatsd data.- 
Brief hintary of the Rood a t  Cairo in the nprinp of 1897.-Time of Rood c~resta from 
Cincinnati. Chattanooga, Ntmhvillc~, and St. Lolliw to Cairo. 

Trre C o t r x ~ s r a  RIVER, by Mr. F:. A .  I3esls: Its dincorery and commercial Impor- 
tance.-Drainage basin, extent ancf csharackr.-I'reci~)itation over watershed.-Hlver 
stages, incl~rtfing The 1)allen Hydrograph.--Cauwes of floods, their freq~ienry and 
duration. 

Soarit DIURNAL PERIODICITIE~ I N  TIIE CLIMATI~~ FACPORR AT BAI,TIMORE, by Dr. 
0. 1,. Fauuip: A diurnal r i o d  will la nhown for ten~perature, preaore, llllrnidity 
and vapor teneion, rain all (freqnenc-y and amount), wind velocity ant1 direction, 
clouciinew and wunwhine, and thundemtonns and atmospherir electricit .-Discus- 
sion baed on aerien of ten eare o f  hour1 observations made a t  the ~ a K i m o r e  sta- 
tion-Diurnal periods gmp&cally nhown iy means of a sy&m of "inopleths." 2 

INSTRUCTION A N D  RIEBEARC~A BY WEATIIRW BUREAU OFFICIAI~, by Prof. Cleveland 
Abbe: I n  this addreun the author shows what haa been done for meteorological edu- 
cation during the pant thirty yearp by the Rorea11 or through its influence.--He 
examinen the pre~ent  condition of thin n11bjec.t in this country and ronaidera its 
future proupecB.-He shows that prcyresn in forwmtin means not only education in 
the hynical ucience~ but mearch, and illustrates thin Ey recent exarn lea.-Finally 
h e  sRowR what rwearrh means, how it is to be fmtered, and especially Row it can be 
carried on a t  a well-equipped central meteorologic-al obnervatory like that a t  Mount 
Weather. 

PHENOLOGICAI, OHRRRVATIONB AT WA~IHEON, O~IIO, by Mr. J. Warren Umith: Tem- 
rature and prec-ipitation at  'M'aoneon, Ohio,  inr re 1876, and their relation to the 

Koscloming of froit tree@.--Average yield per acre of principal farm fruits and crops. 
(This paper will be accompanied by dlarte. ) 

A STUDY OF TEIR I~AINFALL ON TITE WFW FLOI~IDA COAST, by Mr. B. Runnemeyer: 
FJummary of rainfall data for twenty-four years, with charts.-Ratio of clay rain 
atorma h night rain ntonn~.--Floors of greateut and of least frequency of ~howeru. 

CLIMATOI~GY OF PORTO RICO, by Mr. W. 11. Alexander: Topography.-Tempera- 
ture.-Rainfall.-Humidity.-Prevailing windn, etc. 

MONTHLY FJTATEMENT OR AVERAOE~ FOR RURAI. I'HBBR, by Mr. W. 8. Helden: Form 
airnilar to 1079-Meteorological, baaed on clata from all observation statione within 
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eection, to be prepared at ~ect ion centers.-Such data for ten years or   no re now 
available.-Data should be concise and lainly stated.--Extreme values for impor- 
tant agricultural district. to be stawl.-bime of iwue and use of by weekly news- 
papers and newupaper unions.-Result of experiments. 

~ R R E G U L A R I T I E ~  I N  FRORT ANI) TEMPERATURE I N  NEIQHRORING LO(~AI.ITIEB, hy Dl' 
I. M. Cline: Marked variationn of temperature in different localitiee in immediate 
neighborhoodn.-Occurrence of " frout patches," or the irregular effect where @mall 
areae scatteretl over field8 have Ruffere11 much renter damam than other parts of t h e  
same field.-Charact& and color of noiln and tReir influence on innolation and radia- 
tion have mnvh to (lo with the orrurrenc-e of frost and explain the "froat patche~." 

FORMER  CONVENTION^ OF WEATI~ER HIIIIRAIT OPFICIAIB, by Mr. Jarnesl Berry: Brief 
mention of forrrter conventionu and of the benefih resulting therefron~. 

The I>epartment of Agriculturtx, tlirougli the \Venther ljurenu, w w  
one of the tirst of the (~ovcrnment 1)ryartnlcntn to take up, systemat- . 
ically, expcrirncnttltion i n  rol~lernn cconcerned with tho develop~nent 
of wirclssa tnleyra hy. iy thix action nwsrcl, into tho pbaicnl 
problems concerne d' i n  t~*rtnsrnittin itlcsangrs through t l ~ e  111edili111 of 
ether wavc3s was greatly stimii1stt.t 7 in this c o u a t r ~ .  Yrobahly one of 
the hcst,, if not tho hest, i~ ls t rur~ient~ any wh,ere 111ade for the receiving 
of wirelen~ rntaasrtp;t~x had its inception i t i  the exl)erinientnl work of f l ~ e  
Wrnther Huccau. 

Receritlv n Board, to coitsi(1t~r the w h o l c  yrobleni of wireless tcleg- 
rapti nnd the relation of ttitb (iovc~rnment th~ruto ,  wns nppointed by Y tho L rusident. l t n  conclunione und rt~c.otnn~endrttionn follow: 

('ON~l.llRIONR. 

The c*onclltwions of the Roanl artx-- 
That the srienre of wireleo~ telegrnpttv haa hecm advanced by the able and per- 

sistent work of the Hignal Corpw of the A F I I ~ ~  &n(l tho W e ~ t h e r  I3arrni1 of the Ijepart- 
~ n e r ~ t  of Agricoulture, ~s well nu by tl~ca exprr i~nmtnl  work of the Navy 1)epartlnent; 

That wireless telegraphy in of parantotint inttlrent to the (iovern~nc~nt through t h e  
Navy Departntent, and that ite itme by th r  Si~nitl  ('orpu of the :2rrny for c~onlrtt~i~tira- 
tion between military ponts of thr Arn~y nti11 othtar nccaenrnry link8 will he ntacewary 
both in pewe and war, and that nuch uwtl ehall bt. unreetrictrd. When interference 
seems probal)le b(>twwrt whtioiis of the Navy arid War I>epart~nmtsr, the clurstion 
involved shall be ~nutually 8rttlt1t1 by rr))rrsentalivi*s of the two UrpartrnentA; 

That coastwise wirelenn telrgrat)tiy is not a riect~psity for the work of the Weather 
Bureau of the Departtnsnt of Agrl(.tilttirc.. ~ ) r o v i ~ l n l  that the nn-eawry mettnndopiral 
data for that l)eyarttnmt ran he 1-ollectthc I) tlir utation~ of the Navy 1)epartinent 
from ship@ a t  sea apd by then1 ~ e n t  to tliib {'eather Buieau of the Department of 
A ricult~ire; 

%hat the 111aintt~na111:tl of B c o ~ ~ ~ p l ~ t ~  (.oactwire RyRtenl of wirel~aa tclegrnphy I)y 
the Navv 1)er)artment in necrwwarv for the tlttlcie~~t and ecorio~nicnl manauet~~t.nt of 
the flee& of ihe linited 8tatea in" time of and their efficient rnane<verinp in 
time of war; 

That the best reeultw can be obtained fro111 wtatiottu under the jnrialiction of one 
Department of the Qovernntent only, and that representatives of more than one 
Department shoulti not I?e qnartsred at  any station; 

And flnall the Board conclride~ that the (tovern~nent must take the n e w m y  
eteps to reyuLte the establishrnunt of rummurdal wireleatelegraph stationa among 
the States and between nations. 

RW0MMENI)ATIONL). 

In order that the above concluwionw may 1% carried into effect, the Boanl recoin- 
mends- 

That the 8ignal Corps of the Arrriy be authorized under itpl rhief to euht)lish from 
time to time such wireless ntationo as he may deem necepaary, and that they do not 
interfere with the coaatwi~e wirelee8-telegraph systern of the Government under 
control of the Navy Department; anti further, that the Chief Signal OWcer be 
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requested to inform the Pu'avy I)e artment what ntationn of its ryaterr~ ]nay 1)e ntilixed to 
transnlit nlesnages k)r the ~ i g n a & ~ o r ~ ) n  or other I~nreaon of tht, War Ilepartuimt, anrl 
that reprenentittiven of the Kigrral ( ' O ~ I I H  of thta Arm and the Hnreau of Ec~uiptnent 
of the Navy Ilepart~nent be at  oncv recjuextt.d to cfraw np sncl~ rnlen arr will Insure 
the effic-ient and harmoniour carrying into e f f t ~ t  of the a\rovt. rec~o~nn~endatiorls. 

That the necrbnnary stepr be taken to have the Wt*ather Unrc>au of the 1)epartment 
of Agriculture t n n ~  over to the Navy I)t.part~nc~nt all ( ~ o a r t ~ . i n ( ~  wirt.lenn-telegraph 
apparatus now unclrr itn c.ontr~l, :inti nut-h 111atc.ria1 as it  ~rray h a w  in itn poosession 
which can ntilized by the Hurear~ of E q o i ~ ~ ~ n ~ n t  of the Navy I)epltrtrnent, and 
that proper trar1uft.r~ of fundn for this p~irpouc~ t)e rnatlc; 

That tht1 Weather Rl~reau of the 1)epartrrlent of Aprica~~lture furniwl~ to the Ilytlro- 
graphic Offic-c3 of the. Xa\.y, and to thc. rr:tvid wirelewn-tc.legr;il~I~ ntationx, or to other 
portionn of the public ncrvice, nuch rr~eteorolo~ic*al data an it or t11c.y may (lorire at  no 
cant to therrt ; 

That the I)epartrlrt~r~t of Agric-~rltarc. nhall c o n t i n ~ ~ e  thc, work of itn n~ctcorologic-a1 
vesnel-reporting and r tor l~r-~arr l inp rtationn, an now c-onxtit~rtt.(l :mtl providt~l for by 
law, and c*ontinne the c.ontrcrl of reacowt tc.legraph wyntt.nrw, rxtsc.pt wirc'lesw rynte~r~w; 

That the necenrary ntcbl~n 1)r. takcxn that thcb Navy I)epartn~t.nt Intry cclr~ip and 
install a c.ornplrtt1 r.oautwix11 wirc~lt~xn-tclc'gra )h nvnterrr (mob (&ring t hv (b~~tirt, ( s i ~ ~ ~ t ~  of the 
United Htatt.8, iki inrolar po~~euaiorrn, and tile ('anal ;lior~c irr I'ar~arna; 

%hat the Navy I)e[rartr~i:~ut be clirecot~.tl to rc*c.eivc. from t l~( .  Signal Oor )H of the 
Army, a t  ru(.t~ p,isl* ax nlay I)($ nvlt~rrtril by th r  Clrirl Sign;~I OItirt~r of t ( ~ 1  A~II IY,  
all rnesnagen for arrrly poytr within tlrt~ir railli, :in11 tranu~nit tt1(8111 1111(1(~r H I I ( ' ~  r~llex 
as  may t ~ c  agrrt.11 upon l ~ y  the relrrt.rentativen of the Signal ('orlw itnd liurc~au of 
E~:quiprncant, wit tront vent to tht- Signal ('orpn of the iZr~uj  ; 

That all r~~c.tc*orologicsal rt~ports from venrt4~ of \znr or c8o~nn~t3~cac2 or othctr flailing 
craft, now I)t>iny forwanlr.tl tlirc.cst to the. Ilytlrcrgrapl~ic~ Olfic-I> of ttlc. Navy, nlrall be 
forwardtvl clirec*t to the Weathtbr Bnrt.an, and thta c~crntrol o f  r,cacbarr rrlrtt.crrolo y be 
tranrferrrtl to the Ilepartrrlt~nt of .\gri(nultore, wl1ic~11 alrratly I~an a111p11. 1 % ~ .  for going 
this work; 

That the exti~~ratc~a for tht. u ~ ~ l ~ l m r t  of the Ilyclrcryraphic. 0flit.t~ of tllc* Navy, or any 
other offic.r of the Savy, frrr the r ~ f ~ x t  R I I ~  ~ll('t't'('di11g firc.a\ 1 (arx, (lo not c.o~ltain any 
provinion for tht. making of oct.an forrficwtu, or for the I ~ ~ ~ l ) j i c ~ t i o ~ ~  of ~nt~teorologic-R1 
data, other than a~~c-h  as rltay t~ ncbc.tlt.11 by tht. f lvdrogra~rlrt~r of the Savy for une 
on the pilot and other cshartu, whic.tr clatrt ahall I)(. furr~iahr.d I)y ~ 1 1 ~ 1  (ar(vlitcd to the 
Weather Hareall; 

That it is t h t ~  otrinion of thin Board that no r~~c.tc~orolo~ic.ttl work nc~r~cl oruhoultl tte 
done by any port~on tr f  t h ~  Xavv for tt~r* nrponc. of ~r~ihlicwtion~ or for the rnakir~g 

. of forec.a*tr or n h n s  warningti; that all x11(-1 dnti(,a, tn.ing l)nrely (-1ri1, nt~o~ild cievoive 
upon the Weat11c.r I311rean of the I)t*partrr~t.nt of Agric.nltnrt. in ac~cordanc*ta with the 
organic. act creating that IZnreau; 

That the wirrleun ntationn of tht. Navy I )t~l~artrrrt.t~t nllall, \z i thor~t c.hargc. to the 
Agric~t~lt~iral I)rrrartrrrent, rt.c,eivtb an11 ~ ~ r o ~ n p t l y  tranr~nit to thca 01-earl or to islancls, 
or to other pIa(-t~x wht*rtl t h ~  infur~riation C ~ I I  ~ N J  ~ n a ( l ( ~  ~ i r t ~ h ~ l ,  tlrt* ntorrrr warnings of 
the Wehttther Hnrcan; 

That the Navy 1)t.lrartrnrnt nha11 rtaclnmt all vc.~aelx tr:~viny the use of itn wireless 
ntationn for the rc.c+eipt of rrrrnwagtbn, to take tlnily 1nc.tc.orolo~ica1 ot~sc1rvntio11~ of the 
weather when withirl c.o~~r~l~~lrric.atir~y rarlgr an(l tr) trt~in~rlit  nrlc~h otner\aticrnu to the 
Weat,her R~trean, throng11 naval wirc4t.n~ ntatibnn, at Irant oncr daily, and t ra r~~rn i t  
0 b ~ ~ r v a t i O l l ~  oftener when there is a ~narked c-harlge in tl~cx \)aronrt*ter; sncl that 
there nhall he 110 1.11argf. againnt thcb Agricaultc~ral I)c.])artn~t.nt for thc~nc o1)nurvationo 
or for the. trar~wnriarior~ tl~ercaof; 

That re ~rt.xt.nttltivt~s of the l)cq)art~r~r*nt of Ayric~~rlt~lrt. an11 ttrc. Il11rt>a11 of I4clnip- 
rnent of t \ l ~  Navy I ) e y ~ a r t ~ ~ ~ t ~ n t  I)I> (1irtv.tc.d to I)rcblrare tilt' Ilecrnnary rulen for the 
harnronions ancl caffic,ient c-arrvi~~g on of thc~ ut~ovc* rc~c.or~~~rrc~r~c\tttionn. 

Wth rc~c~orrr~~~eri~l that an fant ax the naval wirc.lt.rn-telr.gral,h utittionn are pnt in 
operation thr  Navy l)c*psrt~~rent I)e dircacott.ti to recarivt. ar~tl tranunrit through thene 
stationn, frtv of c.hnrpt,, all wirt~leas nleunayes to or fro111 nlripx at  nea, jrovitleti U I I C ~  
stationx (lo not cborntB in c~o~nl~rt i t ior~ w ~ t h  c-o~nnrclrc.ial ntationr, Ilrltil HUFII time as 
C'ongreru rna erract the. nr.cc.nwary Itbyinlation govermir~y this nol)jrc*t. 

In mkinp i r r  leginlation on thin point, thc. Hoard dtwirrr to invite attention to the 
fwt that where wirelenr ntationx nre nrtadrtl for the ~r~erc.liant rnarine, an a rrlle the 
Navy will altw require them. The Hoarcl helit*vc~s it to he in the interest not only 
of ~overnrrrer~tal tmt 1~ul)lic' ecnonorrly a ~ ~ d  ettic~ienry to pern~it  the naval ntation~ to 
handle the public mrvivt., for i r r  the prerrt.nt state of the art l ~ u t  one nt t ion is desira- 
ble for the pol~lic interents in ~nc-h placw. Ae the nerds of the Navy are paramount 
o n  account of the problem of national defence, private ~tationfi should not be 
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allowed to Iotaate to the tliwadvarita re of the forxncr. >loreover, there is a t  p r m n t  
no public need for n~r~ltiplicntion okstntionw at thrrr pt~inta. 

I t  is admitted, ho\vevcr, that tl~ertx nray tx? npt~vial (.nucar whert. private ~ltationn t r n  
serve a 11nefnl lnlrpwe, an(l the t%oar(i I~t~lii~vee that the. I)epart~ntxr~t of Cotnurerr.e 
and 1,abor nl~oultl have th r  dnty nf issuing lic*enhra in xnoh rttnc1n untirr snrh reg~lla- 
tions an will prevent i~~tc>rferc~ntte with ntationn t ~ t ~ ~ t ~ s n n r y  to the nt~tional d~~fence. 
All wivatr ntntionu in the intt3r11)r of thca tbo~untry rtio1111l also 11e under ~nl)ervision 
of tlie 1)t 1 ~artl~letrt o f  ('on~~rrt~rc.e atid 1,rrl)or. 

Tirie rnethod of plac~ing private wtationn under ft~ll (iovernrr~t~~rt snpervinion is 
iteeirat~lt' in order to rrgnlatr tlrrtrr for their ~ l r n t ~ ~ n l  ant1 tht~l)nt)liv welfare, &* IVCII IW 
from consitlt~rntiot~w of 11riticlnu1 tlrfcnre. .Inidt* frolr~ tl~c. t~ectasnity of ~rovidilrg rnlrs 
for t h ~  )ra(bticai olwratiolr of H I I ~ I I  stntitltrli, it n(lclnin ( ~ ~ ~ w i r a t ~ l ~  tirat t h r e  uIlonl(l i)e 
8omc W ~ I O I ~ ~ U < I I I I C  st~jlcrriiion of t1lt.111 to prtlvent tht. tbxploitati~~n of aperolative 
s ( -he t~~(~s  l)t~*t,cl on n l)cil~lic ~~riwcor~c-ej~tio~~ of t l ~ r  tilt. 

I t  is t~elicaved that invrntiot~ and 11rikatc. enterprine rl~ould t)e tbt~c~ourqed in every 
le~ititrtnte WRY, and it is the policy of tlrtl Navy l)c~partn~c.nt to do t h i ~ .  It haw the  
meann of arwisting irrvtantorw that 110 otht.r I ) c ~ ~ ~ a r t n ~ t ~ t l t  IIIIR, 1t11d it \)elievt~n t l ~ a t  in 
order for it to lead the narien of the world in tlriw tr~attctr, whic.11 in of great imjjor- 
t ~ n c ~  to the national tlf.fc~nc,e, cLvthry rt~nwonal)le facsilit y whoold \In given in\ cantom, 
while at  the natrle tiow it iw working O I I ~  tlirn prol~lt*mr of tht~npplirntiotl of t l ~ t ~ i r  
inventions to it8 rtvlttiren~ent~~ i t r  titrrt'u of p(in(-th and war. 

To prevent thta c-or~trol of wir t~l t~n~ trlr.yru11lty 11y 11it111o )~Iiew or trusts, the Rnurct 
deutnn it en~tmtial that any It~ginlntion (111 thiw n111)jvrt sllo11)d pIa(*t? the snprr~~inion of 
it  in the I)t~l~artrnt>nt of C'ornnrerc.t~ aritl l a l ~ o r .  

Hernuwe internatio~~al qnt~ntiorla may ar i~o,  (111th to t h ~  fit(-t thnt the use of wirele~e- 
teleprapt~ stntionn in our own ~ouwt~~~iotru r~ray nffvrt t l ~ v  rlntA of s i~ l~ i la r  nttttionn in 
foreign ~-o~~nt r iea ,  i t  is tlesirakh for the (70~~mx* h) v~ru*t  lrgirlatia~ r l r i rh will 
enablt. the (iovemnrt.ut prolwrly to handltl wrlc~h (*HP(>R; H failure to (to no ~nny  neri- 
ounly e~rlk)nrrtwu the ( i o \ ~ t ~ r n n ~ r r ~ t  a t  sonrtl ~ I I ~ I I W  tirr~e. 

I t  in tho~lght that t 1 1 ~  Irgialation rt.c-c~tn~~~r~ttclrtI in plncaitlg ~rivate ntatio~~rr ~ l n d e r  
fhe nupervirion of the I,vpnrtnrc.nt of ('otnnrc~rce ttnd l r a l ~ ~ r  W ~ I  HILO (-over t h i ~  ray(&. 

In c-onc.lnwion, tht. Hoard tlr?cbt~~s it c~wwrntial that tht. ICxc~c~nti~c~ takta wuch actiou a8 
in hin judgment wi1t~tns WIU(> to prevent tllc* rrclc-tion of privntt? wireles~-tt4eyry1h rta- 
tione where the lrisy itrtcwfcre with the naval or ~rrilitary opcratiotls of the (iowrn- 
rnent until ltlyisfation Inlty I)r had hy I'ougrclan on thin nnhjrrt. 

A~pentled herrto are two c*xtrncts froin the Itevinad Hhtntem, tnnrke(1 "\I"' and 
" X ,  which related to tho o[>erntion of (ic~vern~lrrl~t tcrlexraph lintw; a!no R clt~ci~io~r 
of the 8u retne Court, rnarkcd "Y," and tht+ f i n ~ l  proto(-ol of tht' f'rel~tni~rary Con- 
ference of l~ i re l rnn  Trlegrapl~, ltctld in Herlin it1 AIIRIIR~, 1903, 111nrkt~I Ll;lr ." 0 

Very renpc~c~tfully, 
1). i4;l' \NN, 

h'(~r-,i ftt~~;rfr/, tr. AS, h'oti,~~, 
h!r;r>reret~titl!g thr L)ri~trrtnr~t,t (!f (i)mt~~r.rcse trrtd I,c~Oor. 

11. N. MANNEY, 
Kectr-Adt)tivtrl, I'. S. S(tty, 

Kepre~o~tittg the A1trv~/ I>~j)crrfrnett t .  
A. JV. (~UICEI.Y, 

Briqtrtlier-(;c~rcc~rtrl, ti. R Antty, 
h)cprrnenlii~~ thr Ii7w I)ep(,crrtnicr,t. 

WII,I.IH I,. MOORE, 
('hiqf I!. 8. Ilicrth~r Ilirrenu, 

h ' e~~r~~ct t t i~ iy  the I)q)arttrttv~t qf .I,grit.utt~tr~. 
JORRPII T,. J AYNR, 

l,i(w/~?tf~rtt- ~'otr~~turjttier, i', LV. Ktrtyj, 
R~!trenerttiq/ tltr Nary II~pnrttttenl. 

MONTHLY WF:ATHER ItEVlEW ASI)  WORK OF THE E1)ITOR. 

Prof. Clovelarid Abbe's tinlc has hecn wholly ocrr~piad in collecting 
and preparing ~n~t~nr i t l l  for the Mor~thly Watbthrr Krview and in pre- 
paring and dolivcring rt colirwe of loctliren on various problenis in 
physical meteorology. 'I'he Monthly MTcttther Review has nppcarudae -- --.- - -  --- -- - - - ---- -- -- - 

a The papem referred to in thie paragraph are omitted from thie report. 
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promptly as prttcticnblo atjout nix weeks after thc clone of the month 
whose n:inle it bears. The salient features of the principal articles 
published in the Reviews for June, 1903, to Junta, 1904, are worthy of 
review in thiv report. From notes furnished by Profeasor Abbe the 
following commentx are mcde: 

W. N. Hhaw: " I &  lune nlange les naages." A note on the thermal relations of 
floating clouds (June, 1903). In thin the author, who is the chief of the Meteoro- 
logical Omre of Idondon, shows grapllicolly the effect of a nlow descent of the air in 
evaporating the rloods, a henornenoll that ocucura regularly ever night. 

Prof. C. F. Marvin: "'!he Weather Bureau seinmograph" I ,  0 This 
describes the apparatus now established a t  the Weather Uurearl and the sources of 
error in  itn recortln. This apparatus waH invented hy On~ori, of Japan, and inann- 
factured by Ilosrh, of Btrasburg. Thin article has been highly prainetl in Europe and 
repr~nted by the manufacturer for general use. Illiring the last ear a nurnber of 
earthc uake waves have been rrcortled by it, and the records have teen  p~~blishecl in 
the  deattler Review. Profeasor Marvin states that it  needs to be ~upplemented by 
another smaller apparatus s ecially denigned for the detection of short, rrlirlute waves. 
The present one ir designe(ffor the long, nlow waves that frwluently run several times 
entirely around the earth before their energy is H elit. The Oniori a paratus ir~ said 
to be much more ~ensitive than the photogra !itB horizontal pen$~~uni of Milne, 
which is employed a t  Haltirnorr, Toronto, and Firtoria, but it 1s apparently not ao 
sensitive as tht> rnagnetic needle supportetl on a quartz fiber, aa in the nlagnetic 
observatory at  Cheltenham, England. The recortls of the Milne seismo raph at  cer- 
tain stations are raid to have demonstratetl that the arean of high an$ low atmos- 
pheric prewure rodure perceptible tilting8 of the earth's surface, but the O~nori  
instrument a t  d n h i n  ton does not ahow thin? po~sibly becauv its location in the  
basement of the rnaintuilding (lwa not i~olate  it  sufficiently well from local changes 
due to tern mature  and the panaage of wagon3 and individuale. 

Harvey h. Davis: "0l)aervationn of solar radiation with the Angntrb~n pyrheli- 
ometer a t  Providence, ft. I." (June, 1903). 

H. 11. Kimhtrll: "Observations with the Angstriirn pyrl~eliomt~ter" (duly, 1903). 
Thme reports were referred to in my previoun annual report as liavin \wen presented 
and about to be published. Hince that tirile they lwve been publi$led in  full, and 
have been followed b a general d i a r n ~ i o n  of the whole subject of the eudden varia- 
tion in the quantity "Aleat received at  theearth's surface that occurred during 1902-3. 
Some have maintained that this rhange is due primarily to a change in the amount or 
quantity of heat that i~sues from the sun itmlf. Others, with more plausibility, 
maintain that it  i~ due to a sudden accession of moisture, haze, or duat in our own 
atmoephere, and that the change8 in the wlar radiation or abwr tion are too small 
to have caumd thiw change as meaaured at  the earth. Mr. ~ i r n & l  has continued 
his own wries of otmervations during the ast year a t  Wmhington, and if his work 
is maintained for never& yearn it will douctless give us Bdtlitional information. It 
is very important that the bolograph recordn necr~red by E'rofes~lor Langley should be 
duplitoted by corre~ponding work at  some ver dry etation having inrlch clear sky, 
auch as are found in our Hmky Mountain and L:i i ic  maat ng' lons. 

W. N. Shaw: "On curves representing the paths of air in a special type of travel- 
ing storm" (July, 1903). The author deals with a special msumed rase in which 
the  speed of the air is mnumed to be uniform over the whole area of the storm, 
although the direction varit!~ from point to point. The inobars are assumed to be 
true cirrleo, and the wirid direc~tions are tangential to t l ~ t l n ~ ;  the center dencribes a 
etraight path with the Harnca speed as the wind. Many of the conclunionn drawn 
from these assrirnptions agree with the ok)mrvationn of artual storms. I-Ie poutpones 
the consideration of the lnfluerlce of ascending and descendin currents to hin next 
paper, 160eneral .in-ulation of the a t m a p h m . "  T h i ~  tias $ready h n n  received 
a n d  poblished in the Review for ,June, 1904. 

D. T. MacDougal: "8oil temperatnren and vegetation" (August, 1903). This is a 
study in the relation between climate and plant growth, and represents the resultn 
of weveral yearu of work. I t  would appear that the temperature of the eoil is more 

'"0 rtant than the temperature of the air. 
C;. Knott: "8olar radiation and earth ternperaturen" (October, 1903). A novel 

feature of this pa er consist# in the computation of the accrirnulation of heat, or the 
total quantity of t e s t  in the soil at any time of year, .s olrtained hy integrating the 
expresnion for the quantity present in each successive layer of soil. The cornputa- 
tion shows that a t  the beginnin of Hepternber there is a rnaxirnum quantity of heat 
below the surface of the grouncfand a t  the beginning of March there is a minimum 
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quantity. At Rdinbnrgh, Hrotland, this difference arnount~ to over 1,2W unit8 per 
square rentimeter, or nearly 8,000 unit8 to the q u a r e  inch. 

Prof. F. II. Hiqylow: " Studies on the circ-nlation of the atrnospherea of the sun 
and of the earth. ( I )  The circulation of the anti's atlr~oapliere (October, 190:)); (2) 
The synchronin111 of the variationn of the solar prorninencea with the terrezltrial baro- 
metric preseuren and temperatures (Novt~t i~l~tv,  1803); (3)  The problem of the general 
circ.ulation of the atmonphere of the earth (January, 1904); (1)  Valuen of certain 
mekorolodcal clnnntities for the erul (Frl~rnary,  1904) ; (6) Results of the nephoncope 
obrva t ionn  in the Wtlnt Intlien during the yearn 1899-1W3 (April, 1904); ( 6 )  Cir- 
culation in cyclollc.n and antic c,lonm (hlay, 1901); (7 )  Average monthly vec.torn of 
tlie grnc,ral rirrulation in the Kniteci Statew (June, 1H04). 

Thin Ion nericln of palwrs by I'rofe~wor liigc.low pre~ents  the resultw of wereral yearn 
of work. f t  is the opinion of I1roi(uor Abla 11111 the m a t  important ~nnr lun~on  to 
the meteorologint in the 1)rewentntion of the facat that iu cuertain )ortions of the globe 
the  oecillationa of terr~pcarature arc s i~r~i lar  to those of the so/nr ~lienotnena, nudl 
HB sun spots and ~)romine~i(~en, N hile in other partn of the globe t i e y  are oppoclite. 
and that abont an equal numl)er of regions nhow no tircided qrtwnrent or oppouitioii. 
IIe i~ of the opinion that krrrntrial weather ~ ~ h e n o r n m a  are thtb diwc.t r e ~ n l t  of 
c h a n ~ e s  in the Iirensurcl and c-irrl~lation of the earth'n atmosphere, allti it in rltit yet 
certain that these have any c~onnt~c.tion with the Bun. Koriir arta invlincd to helieve 
that  rhan en in tlie sun rtre tilt1 direct or indirect c-artnr of theue tcrrtultrial c.hangen. 
Others beievr. that the 1attt.r woalti exint c\.en if the run's radiation were ~lraollltely 
uniform, and that the rtxpresent hydrodynamic and therrnwtynarnir phrnornona 
confined to the atrl1ospiere itself. 

Another interesting result of I'roft~snor Higelow's work is presented in hin artirlo 
on  the nephosrope work in tlie West Intliun, in wl1ic.h he show8 the variation fmm 
month to month in the dirertionn of inotionn of the winds and clouds. Thcb weawn 
of hnrric*aties is distinguislted by a epec.ial tliatur'tmnrc~ of the atrnon heric c-irculation. 
The level of t h r  ~ n a x i m u ~ n  hor~rontal rclocaity changrr systemnti(safi t h r o u ~ h o t ~ t  the 
year. The Inem altitude at  which the westward clrift reveraen to tie raatn.ard drift 
is  a parently above H miles in the Runllner monthn. The etrata, fr0111 4 to 6 ~niles 
hip[, are those chiefly conrerrled in causing the formation of  hurricane^. 

Alexander ( i .  Mchdie: ' i M o ~ ~ n t  Whitnry aa a nite for a metvorologiral observa- 
tory " (Noven~ber, IHO:3). 'I'his in a re ort of an expedition by Profemor McAdie to 
the  summit of hlount Whitney. The aytitude of the mountain has been determined 
harotuetrically I)y a rll~rnbt.r of ot~servtarn. l'roft~rmor McAdie'n result in 14,515 feet, 
but the levelin@ reported by Prof. Joneph N. I&onB sincle Profeu~or McAdiele 
work give 14,434 feet. 

Pmt. Dr. J. M. Pernter: " Metliods of forecasting the weather" (I)ecernber, 1903); 
"Prolnotion of rnr1teorolopy " (May, 1\104). These two article# pprewnt an excellent 
sumnlary of the argt111ientn against t t ~ e  no-called lonq-range forecectn by means of 
planetary mctt*orology, and will do rr1uc.11 to stel11 the t ~ d e  of popular ignorance and 
su lentition on this nubjert. 

bliver 1.. Faanig: I '  Kite AyingintPeTmpica" (Decen~br ,  1003). This su.ax,ari~ea 
the  reeulta of meteorological work 1)y Doctor F w i  on an expedition to the h h a m a e  
under the anspires of the (icwgraphical Society of lfaltimore. A number of succewrfal 
kite amensions were made both from the land and the water, and the temperatnm, 
moisture, and wind were detertnineti a t  various heights up to 4,000 fee!,. 

Ci.  C. Abbot: "Recent stiidiee on the solar ronntn t  of radiation (Deremtmr, 
1903). This is a niost important publication in wt~ic-h for the timt time nieteorologiste 
have been favored with quite relial)le determination8 of the absorbing power of t h e  
atmosphere for a number of npeciflc wave Itangths, ranging from tho visible portion 
of the spectrum far down into the ultra red. A s~milar  work by I'rofessor 1,angley 
hes been offered for publication, and a srnllmary will appear in some future nutnber 
of the Weather Review. 

Prof. Jarnen Dewar: " l'roblernn of thtb atmoephere" (January, 1904). The 
author computes the relative quantity of ox gen and nitrogen, rarbonir-acid gas, 
and pomible hydrogen up to the outer l i ~ i ~ i t  o f t h e  atmoaphera, and given important 
au estions as to the ori in of the arirora and ita spectrum. 

Rn. H. L. Abbot: "f~inpoRitioxl of rainfall in the b a ~ i n  of tho Chqrea River" 
(February, 1904); "l'antln~tl mettwrolo y" (Jurle, 1904). These forrn the conclusion 
of an important nt>riee of pa wrr in w hie{ the meteorological data eolleetsd by t41re en i- 
neen  of the New l h a r n a  banal ( h n p a n y  am nrbjrcted to discurnion by one of t%e 
most prominent ofRcera of the ICngineer Uor 8 of tlie United Ytates Army. The 
p a t  work of Humphrey* and Ablut on ttle haairnip i River tlsa h e n  a atandard 
or flfty yean, and ilia work on the Ohagrea promiees to gold an analogous yaaition IU 

regards that river. 
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liev. Marc Dechevrenn, S. J.: " Vertical colr11tf~ne11t of thth bt  inti" (Marcsll, 1904). 
Thin article prewntn the rercnltb of ohervationa for several yearn on the verticaal Inove- 
mente of t h r  aturonphrre as rchcorded on t l ~ r  inlarltl of Jt.rney by tl~t.  uric. of a n~)ec*iel 
anemometer. The o1)nervations are very inntruc.tive, although it rrlay hc. tloul)kd 
whether thtxy have anytt~iiig but an extremely lo(-al ap )licatior~. 

Willia~n 1%. Htockrnan: "The winter of I ! ) O : ~ - I I H ) ~ . ~ '  111 this articqle Mr. Stock- 
man gives a tletailt.rl record of tle1)artnrc.a frorn normal tern eraturcan (luring the past 
winter. From New Englar~d. weutwarrl to the Mirronri \'af;ey and noutl~west to the 
emt Gulf Rtaten ttfilnprratures were rnerally I ~ l o w  the norinal. 011 the Itocbky 
Moontaiti nlope, the Plateau, and ~ i t h l e  I'acitir (lintrictw te.lnpernturon uvre above 
norrital. 

I)r. Edgar Buckin h a n ~ :  "The urnonnt o f  energy ill a unit of light" (April, 1904). 
Thin is a very thoagftful paper n v i n i ~  our knowlalgt, of raliant e r r r  y, alltl  how- 
in that tu M certain extent we I n v  call.ulate the t e ~ i ~ p r r a t t ~ r e  o f  a &lnc from its 
rajiant energy, but the t ~ l n p r n t n r e  of an onlinary bl~Ly can nrarcely in. t l lw deter- 
minetf without involving uudenirxble rwnu~riptionn. 

E. 1,. Monrly: "The rnthkor t)t Hept<!l~ll)t:r 17, 1902" (April, 1904). Thr  author 
rollecb thc obrc.rvatictnw ant1 ralcnlaten th r  path of this rneteor. The norlneln that 
emanated Ero~r~ it arc,, however, not explaineif l ~ y  him. 
II. Asemani~: "Tilth ten~perature o f  tlie air a1)ovr Brrlin" (April, 1901). The  

text and cfrartm illustrate the rennltnof the highr~ht 1)alloonand kite work, tlrlcl give ntJc- 
tionn of tht. atn~o* )here wt~owing the tt.lnl)eratr~re (lay by (lay for fiftc.c.11 nionths from 
Oc~toher, 1902, to Ikac.rrnbrr 31, 1!)03. Thrnr artA aplt:~rently the rnort ac*c-nrate tern- 
perature~ yct obntbrvrtl i l l  the upper air, ant1 flhow that ttt t t ~ c  height of 5,(N)O 
meters, or over rriiles, the c.harigre in tr~rrperature fro111 tlt~v to day are wurpriningly 
large, hat  \cbry little lrnn than at nra levt-1. Tlle no-t.alletl ; l iur~~al  variation of tern- 
pt~rature in of caonrw very ntrlall, Itut the ir~rg111nr o~-illatior~n, title to thta pusage of 
I I I ~ N H ~ H  of wnnn air ~ lnd  col(1 air, are m large In Hnrnlner an in w iritcr. On t11r civerage 
there in a ~rr ieral  ir~vcrrion of the vertiral tt'rnlterature grt~tlierlt; that in to nay, the  
ntratarrl hctween 500 ant1 2,000 metera han an average ternperattire a little higher than 
the ntrata above or below it. The level of frtarzing point varitbn betwrc!n 3,000 nietew 
and the prouilcl. T l ~ e  international high balloon nnt~t~~~uiorrti now I ) ( > I I I ~  carried on in 
Enrope on npecifirtl tlayn ~trorrline to at111 nlore to our knowletlpe of the atlnosphere 
than wtur obtainable by the unt. of lligll rriountainststionn; but 1~0th of thrse 1net11ods 
of investigation, as well as the kite work, havc t)oconrt~ of great i~nportanca. Each 
in spec*ifitall adapted to the invmtigation of sornr spc.c.ia1 prol~letn. 

8. A.  itc cog ell: " I'renrureof light" (May, 1904). Thir is an t.xp)wition of tlielatest 
views nccrptod 1)y cxperirnerltal phynicinh ar to the c-onsequer~c-en of the well demon- 
strated fact that a \)earn o f  light, or any o t l~er  for111 of ratl~ant energy, rxertn tt pres- 
sure in the direction of the 1)ropagation. This ~)ressure in inapprecial)le, when the  
botfy in laryr, in cornparison with the attrwtion of gravitation, t111t hecaornea the   no st 
important Item when the body is very srnall. By virtue of thin nannure the finest 
d w t  of nneous articlen are reyelled from the Hun towartl the eart! and in all direc- 
t ion~ .  %hen t i e y  impinge upon the outer bountlary of the earth7n a t~no~l )here  they 
may enter it temporar~ly and influence atmoupheric and elecbtric phenomrna. These 
views have rrceivod their fullest development at  the hantln of J. J .  Thornson, ant1 a t  
prewnt the subjwt belongs to rrtolecular and 80lttr phyaic~n rather than to mtatec~rology. 

W. F. Tyler: i 'Sen~at ioi~ of clincorr~fort" (May, 1904). The author h a  attempted 
to draw curve8 Itasetl upon perm~r~al observation showiny lirider what conditions of 
temperature, r i n d ,  and  noi is tun he e x r e n c e d  the greatclt ilin(on~fort. Itis idea 
i~ quik. anrtlogoun to that propoaetl by t e editor nome years wince in which 1-urves of 
perfect comfort were reco~r~mendetl. Either n~ethod seemn to offer a cnnvenient way 
of expre~sirig norrrething analcyrous to the so-called ~ennihle temperature, and without 
involving the observer in any nnsatinfactory theory. 

The coopt?ration of so mnny phynicintn at home and ahroad is grate- 
fully acknowledged, nnd han contributed in nn irnportant degree in 
makin the Monthly Wettther Review of increased value to the service 
as we1 k an to ~neteorology in general. 

THE TEACIIING OF METEOROLOGY I3Y WEATHER 1)UREAU OFPICIA1,B. 

MeteorologinB yr1~tefull.y rec~opnize the pernonal intorert of the hon- 
orable Secretary of Agriculture in the eneral introduction of meteor- 
olo y into the coursew of study provide by the universities and hi her I? c f  
tee nical institutionu of the country. At  his nuggestion the mo b! e of 
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teachin and tlie results obtained were made nn important part of the f work o the convention of Weather Uureau oficia s at  Peoria, Ill., iu 
He tember, 1904. At  14 educational institutions Weather Bureau 
o&ials, in addition to their regular dutiex and nlainly out~ido of 
office hours, deliver cournes of lectures on meteorology. The discue- 
eion at  the corivention krought to light the f ~ c t  that n large arnount of 
work is being dotie I)y Wenthcr Hureau rticn in an educationnl wa . 
The nlethods eniploye(f are dotmnined b the different needs of t e x I 
institutions receiving the cooperation of t o Hureaul and ran e from 
impromptu tnlks to elaborately prcl)rtred lectures with si~itah 7 e illus- 
trations. The audiencen included nchool clanscs, teachers' institutes, 
science associations, and husinens ~neri'n meetings. At  tnany places 
r e g u l ~ r  and s y ~ b m a t i c  courses nro h i n g  given by Weather Bureau 
men, and a t  nonle of the lending univereltics a professor makes a 
s ec i~ l ty  of the teaching of meteorology. We are ~ n x i o ~ i s  thnt i t  
s fi ould be inc~rporat~ed tis n part of the science course in every ~xni- 

vernit , 1 s t t i  of the opinion thnt nolne general study of mateorolo y 6 shoul he rcqnired of persons who are fitting thenlselves to fill t e 
position of civil mgincer, n~ccti~nict~l  t>tigincer, wlogist or biolo ist, 
end that an cle~nctihry knowlod re of inet(>orcf:pg and rlit~lttto ogy 
ia  of prirnc irnportttncc in tho st11 k y nnd cure of disense. 

B 

In nddition to hi8 work on tliu Xlonthly \Vrather Iievitw, the editor, 
Profos~or Al)l)o, has deliverrd n courno of Ici.turc?n on rritltoorology to 
.ntad(*nts who conle to the \Venthrr I3urcau. Thew ltlcteren &odd, 
perhnpn, proporlg l)r con.iidercd na preliuiinnry or introductory to 
those that r~iny 1~ give11 in futuro gcws nt Mount W(bt~tlier. One 
lecti~re of two hourn' d~irtltion wns given on conscc~i~t~ive Fridiiys fro111 
tJa~iut~ry to May, inclusivr. Tho prcl)arntion of th t~ t l  lccbtriren rrcluired 
much niort. tinic t,tinii WIIH originnlly ( ~ ~ ~ ~ t ( ~ t i l ~ ) l ~ ~ t e d ,  ttnd }IN the h11l)jectn 
were t,rct~trd f r o ~ n  s ~nntlic~~~latic~ttl poiut ot viclw it muy lnl tloiibtcd 
whether they cnri properly IN. ( ~ I L I I c ~  1)op111nr. I Iowt~vt\~', thoy prc- 
~ e n t c d  the Inttbst rt'nults of work clone. I)y xon~o of tho n1)lent iuetror- 
ologists in tho world. If thog co111(1 l)t> pul)lishcd they wortld )~rIiaps 
Ije re(~ogniaed ns 1111 c~sb(~nsio11 o f  f I i ( h  kno\vledge ~ o l l t ~ t ~ t d  1))' Iinnn in 
his Lc~hrl)ucIi tlrr ,l.Itltt~orologie. 'l'lit* pi~l)lictttiot~ of nil E~rglisb cdi- 
tion of thin Ilt~hrlr)~ic~h is still grt*ntly to 1)o dc*irotl, hut ns the kvork i~ ti 
helwilt~~tn tnek it tllny ctrhrtpn 1~ pontl)ont\d until I'rofos~or IItl.1111 
hin~sillf pu1)lisllrx tt con d' e~ihc~d edition of his volii~iic. - 

rl"l~t~ gcnilrnl hul)jcct of instructio~i i l l  nietrorologg given by \l'c~ttthcr 
Burenu ine~t in tho form of p11l)lio Ioctures or c*ollttgo cla~n work has 
been kept faithfully in 11ii11d. EV(~IT  CILSP \vol'th ~no~it ionit~g httn heen 
noted in tho Morithlv M'c~ntltic~r hevith~v. Inspectors havv been 
instnlc.tcd to rttport fullv H N  to the. nmount rtnd c.hnrnc%tor of thv work 
and the po~nit)ility of incrt~nsitig it. 'I'hcro in  t ~ r l  iticronxilig dcnrnnd for 
clabs work in high nclloolx and c.ollepcn. It is not likrly thnt the 
Weather I3urrau erriplogccs run f~illy res ond to thin deninrrd, partly 
b e c ~ a n ~  of thri19 wr~rlt of trrrining an ttlt~o P em, but principslly I)cc*rtuse 
of the ahnorption of their tinlo in regular office work. It is to bo 
hoped that our collogcs ntid ~uiivc.rsitien will clstnblinh prol)or positions 
for tencherx of rnnttlorologg, nnd t,lint sotlie of olir hcst trien lilny fill 
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such places when retired from active service in the Weather Bureau. 
Meanwhile they are doing their best to respond to tht: denlands made 
upon them. 

LIBRARY. 

The work of-the librar has heen conduc*ted on the same general 
lines aa in recent yeara. d n  .June 1, 1004, Dr. W. F. H. Phillips was 
succeeded hy Mr. II. H. Kimhall as librarian, climatologist, and super- 
vising examiner. 

The library is being used more and more as the work of the Bureau 
expands. En] loyeen detailed to npecial lines of research need tirst of 
all to become I' arniliar with tho niethodn and results of others doing 
similar work. The library, therefore, hecomes their startin point, B and hence the necessity for having the books and patnp ilets so 
arranged and indexed that all that relates to any givrn nuhject may be 
readily found. 

As set forth in former reports, i t  hay 1)ceri the aim of the librarian 
to supplement the author index of books and ptrmptilots with a subject 
index, arid this in turn with n hihliography of nieteorological and 
allied topice made lip from ytpcrn that appear in the periodicals of 
this and other countries. ? I I P  hil)liopmphy i n  kept u to date, and 
most of the titles t,tiat are addetl to it are also puhlin E ed month hy 
month in the Monthly Weather Review for tho henetit of stadents. 
The subject index of hooks lirid pamphlets is still incon~plet~c., however, 
and work u on it will hc pushed (luring tho corning year w fttnt as the 
resourcc:n o f' the library will perniit. 

'I'he accessionci during lart ynar tinlollr~t to 550 titlcw, of which 82 
were t)y purchase and the rcrnairitlrr 1)y t.xchnng(? or gift. The total 
nurnber of acoensionn now arnour:ts to 24,680 1)ookx and 1,430 psi?- 
phlets, besicten a numhcr of niiscrllaneori* works not catalogued. 

Accessionn are now lirnitcd to  hook^ ant1 pani1)hlets bearing directly 
upon the ncit3nce of nirtaorology. Many of ttic~ne are thc? periodical 
publications of forei ti governnierits and of ncier~titic ~ocietien in all Y parts of the world; t ley corltnin *o rr1uc.11 thnt is of interest snd.valuo 
to meteorological ntudcntn tl-i:lt it is plninly onr duty to prenerve them 
carefully. 

A small oollection of tcxt-lbookn, nucli as are re( nirod l)v ohscrvers 
in prcpt~ring for t.xnmint~tions for pmniotion, wnd also , few nieteor- 
ological works of a rrlorc atlvanc.ed chnrncter, is maintained a t  sta- 
tionn. IJnder tho snpel.vision of thv library this collection of hookn is 
added to year by car as funds will perniit. So Inan i are engaged in e( ricational work in connec+tion with 
colleges that a ~rnall library of thin kind ir 
are loaned to these officialr from the 
ticable. 

EXAMINATIONE) FOR 1'ItONOTION. 

During the year 55 recluest,.r for cbxt~niination were received by the 
supervislny examiner and fnvolnhly acted u on. The subject8 in 
which examinations are now given are arrange A' as follows: 

1. For eligibility for promlotion to the $1,000 grade: Arithmetic, Englieh grammar, 
elementary meteorology. 

2. For eligibility for promotion to the $1,200 grade: Algebra, elementary physics, 
plane trigonometry. 
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3. For eligibility for promotion to the $1,400 grade: Astronomy, plant physiolcjry, 
advanced meteorology. 

As a rule, all tho subjects in a group are given at one examination. 
Of the 55 oxaminntions held during the year 25 wore on snbjeots in the 
first group, 21 in the second group, and 4 in the third group. Only 
five peraons received less than the passing grade (70 per cent) on any 
subject. 

Smoe one of the primary ohject,~ of theso oxnminntionn ie to elevate 
the educational stt~ndard among Waather Bureau employees, it is 

$ratif yi'pl, 
to note that the number of those who paw tho examinations 

in  the hlg er grades is increasing. 

INSTRUMENT8 AND EXHIRITIONR. 

The Inutnxment Division in char ed with the d ~ ~ t i e s  of providing, f testing, adjusting, and nupervising t ie innbllation of all matoorological 
instruments nnd storm-warning towers, Ihr in  the past year the B exhibits of the Wonther 13urrnrx at thc IAouisinna 111-oh~sc EX sition 

the division. 
r i St. Louin, were preptired and installed by tho professor in c argo o 

I'llIEHONT BTATUH OF NTATION EQUIPMENTH. 

The status of thr inntrnmt.nt~1 t~lnip~nent of stations tit the c:loso of 
hnsinoss, J u n o  80, 1!)04, was ns follows: 

One h~lndretl rrrrd fifty-oipht ntntior~s wcrc coru~lctc~ly ec(uip1~cd- 
that in, were rill plied with ~nstr~~tnentn hy mc~ans of which ttutomntic 
records arc3 tila ! r of the direction and the volocit8y of the wind, tho 
duration of sanshinc, the nrnot~nt, ttlltl the time of bt3ginning nnd ending 
of rainfr~ll, nnd, finally, tho tcwipt~rntnro and the prnnsurc of the air. 
Of them fitation# the followirig~ wern newly c uippod with con1 lcte t B sets of nppnrntus, nnnlc>ly: lZit.nlinghntn, Ala. ; odtwn, 1Jtah (01 sta- 
tion rcer aip mi); Ycllowsto~w I'tirk, M7yo.; Mnritinlo Ext.hnngo, Ncw 
York; 1 I roo I, lyn Etiglv Ihtilding, Brooklyn, N.  Y.; nrid Ilonolulu, 
Onhu, bwni i .  'I'hc n~lrnl)c>r o f  ctrmplt~tcly ~quippcd st2ations 118s I~een 
incroanetl 1)y twenty (luring thr pmt Tear. The following tnhlr shows ths t,ottl nunihrr of the principnl in,rtrn- 
nientn in acttial scrvi(>~: 
Triple re iskrw ............................................................. 160 
B.~~,,,%. ............................................ .1.. ................ 202 

............................................................. Thennograplln 165 
Tele-therrnopr~ph~ ......................................................... 8 
Tipping-bnc3ket rain gage@. .................................................. lii2 
Electrital n~~nnlline re(-onlem.. .............................................. 144 
Photographic, nunehine rt~cort1t.m ............................................ 16 

With onr or two exceptionn thr  tati ions thnt are not nt prcnent coin- 
pletely equipped am of nli ht importnnce, and, in gnnernl, have nll the f ~nstruments necesnury to t e nntisfftctorg performnnce of their work. 

RlLUIl'MENT OR UTORM-WARNING BTATIONB. 

The equipment of 26 aolectrd  tati ions with storm-warning towers 
and improved high-power lanterns was undertaken at t.he hoginning 
of the year. The funds avsilablo for thia wore limited, and notwith- 
standin tho fact that a considerahle atnount of other work wan taken 
up, inc f uding tho installation of an exception~lly high tower (115 feat) 
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a t  the Delaware Breakwater, Delaware, nearly all have been brought 
to a very satisfactory state of completion. 

Alrnoat a year is required in work of this kind, for the reasons that 
owing to the a ecial nature of the towers, lanterns, etc., they are not K carried in atoc by contractors, hut require to he nianrifactured after 
ordern are placed, viz, after the begir~ning of the fiscal year. From 
sixty to ninety days are required for this urpoxe, and the shipment 
of towers to ntations, the locations of whic are often relatively inac- 
cessible, consumes additional time. 

e 
U1'rinyh 

this interim leases and 
other arrangements are made for title to t e nite of the t,owern, arid 
bids for their erection and tho installation of lights are obtained. 
Owing to the Reverity of the winters in the Lake I-egions it in necea- 
sary, In certain canes to defer until springtime the erecltion and instal- 
lation of towera and tanterns planned for during the winter. 

At the clone of husinesa June 30, 149 steel towers, with improved 
auxiliary equipment, had heen inntalled at as many ntations distributed 
over the shores of the (ireat Lakes arid the Atlantic and Pacific nea- 
coasts. 

High-power electric lanterns are installed at 77 ~tations, and itri )roved 
oil lights at 08 stations. The towern at 3 stutious arc uned for ag dis- 
pla R only. 

B 
I!he preulnt lans aontemplatr the ~bquipnent of 10 additional nta- 

tionn,  upp plies f or which have been ordered. 

EXPOHITION WORK. 

The reparation of the exhibit to be niade t)y the Weather Ihlreau 
a t  St. Louis was 
instrument 
required wan hoxrcl 
ment was made a 
ing of a special glass 
instrument ~ases,  etc*., were forwarcied from Ilchtroit, IMic.11. Nothing 

of inntallation 

the exhihit was turned ovt:r to Mr. E. I I .  Row i f . ,  i n  c.hargtb of the ntrt- 
tion at St. I,ouiq, on Miby 21. 

TO meei RH far RH j)onnit)I(> the prenning (~f~n~andn for N. wider (1;s- 
trihution of the daily tt l n~pl~ic. reports of ot)ncrvations, arrange- 

' "k mentn were perfected I L ~  t i tb  (.lone of tho yctlr for a vci-y generous 
increare in tht: nutn1)er of nuch reports tc-lt~graphcd ovcr caircwits or as 
apcial mensagen, to go ir~to t4'c?ct on .July 1, 190-1; inc.ludit~g the entah- 
liuhalent of a new circuit 1)ctween Fort Worth, 'I'rx., and St. Louin 
Mo., with intertncdiate ntations at Oklahonlt~, Ok l~ . ,  Wichita and 
Kansas City, Kans., arid 1 Iunnibal, Mo. W hilo for economic: reasons 
it is irripracticable to sstisfy rill det~~nndn i n  thin renpclct, it i n  helieved 
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that the present distril~ution of reports, resulting in a rnuch more 
comprehensive dinplay of weather (bonditions on the lnapRnnd bulletins 
issued at stations, will give general eatinfaction, both to thr plit,lic and 
to the officials ch~rr ed with rntrkirig district or loval foracanh. 

The servirea ren d eretl hy the principl teltypaph companies in col- 
leetiny and distritn~ting the reports of ot)servation~ and in telegtliphing 
the dally forec~ast tnen.lnag(;lt,s fro111 the several distrivt centers wrre, RY 
a r ~ ~ l e .  prompt and e6citlnt. Corn ~luintn of dela n, errors, and other I irrequluritien, when I)rought to t ~e notice of t i' e proper telegraph 
oficialn, rectiivcd prompt attention nnd corrective action. 

A now 3-cbonductor sr~l~marine t~legrnph .cnl)le was laid froni the 
mainlarid to I3look Island, It. I., a ctinti~nc.t! of t l  miles, orb September 
1 l'rrlparntionn art3 now u11dc1r wnj7 for Iayin s ~ ~ b n ~ n r i n o  cables 
fron, near Nags i k a d  to Mnnttr) (Ilotisnk~ Island), $4. C . ,  fmln South 
Manitou to North Manitou Isl~nd, I,nkc Michigan ant1 f~*orn F1avc4, 
Oreg., Itcroqn thtl ~noutli of thtr C'o1umI)ia ltivrr, to bortcanhy, Wt~nb. 
All of thcne, it is .rcxpcv.tod,.will l)o in opr-mtion w~thin the nest few 
month*. 

No o l t i  lirit1.i wtll.e nhntidon(vi or nr.w OIIOH I)llilt cl~lring the yenr. 
'I'he totrtl ~-tlccliyts fl'01kl c*omnicrc.inl telcgrntnn scrit o v ~ r  Wonther , 

Burianu lines wort $-l,[iti!).85, of whitah arnount @1,3:37.:33 wms for 
Urritcd Sttit(\s tolls atid wan c.ovrrc\ct into the T~~etts~try,  and $ii,3:32.02 
wan ptiid ovor to conncbcting c.omn~crcinl linen. 

VPHNEL BRI~IWTW. 

Tho reorganizntion, a t  the btl rilining of the ycnr, of the vcssal ant1 
wreck roportiri r xrrvivo of the h7entht>r I~IIIFIIII. witti additional sta- 
tionn at Snnci key, Fln., and Sout,hexst Farullo~t, Cd., htu largely 
added to the eifec-tivcnrnn of this populnr fenturt? of tjlla I3urran, and 
han in>ea much npprtv*iatrd by ~mit~ritirt~e intc~lr~atr yricrally. V(wnel 
and wreck rcportn are now furnishrd frco of all ( a  argon, exvttpt for 
telcgrn h tolln over c.omnierc.inl linen, to all corporntions and inrlivid- 
ualn w E o ~ricty apply for them, 'rho rtverngr umulrer of vensels 
reported per tnontti froni each designatad ,station war as follows: Cltbpo 
Henry, Va., 1,000; J u  it,er, Ha.,  hi'; Santi Key, Fla., 87; Point Hryes 
Light, Cal., HO; Sout \ cant F~rallon,  Ctd., 26; North Zlend, Wash., 
112, nnd 'Ikt,oosh Island, Waah., 264. 

Resides reportinq pnxsiny vesncls, them ntations ronclnrod importt~nt 
services in clonnsct~on with wrccks and othor maritime disasters. A 
brief account of the nio1.c: ~ t r i k i n g  cBnnns follows: 

On October 28, 1903, the schooner N>~rtyc~ Ilrox. was wrecked on 
Bonilltl Point, Vancouver Island. The Weather Hareau ohserver a t  
Tatoosh Island, tele raphcd for assistnnce,'which arrived in timo to R save the crew, hut t e vessel proved a total 108s. 

The U. S, torpedo boat M;,ccc~~vin, went ashore near Currituck Inlet, 
North Carolina, D~cember 3, 1903. The Westher R u r e a ~ ~  11epairmrm 
at  that point immediately opened n wreck station on tho tmn(~h and put 
himself in direct tele raphio corllrnunication with the commandant's NY office at the Norfolk avy-Yard, to conve d l  inforriiution and instruc- 
tions to and from the rJcone of the wrec t . Special acknowledgment 
was made by the Navy Depart~nent of the valuable aervices rendered 
in  this connection. 



On February 22, 1904, the schooner $ $ a d  K Ilin1~8 was observed 
by the North Head, Washington, station to be flying signals of dis- 
tress. The observer promptly ri>rponded with an encouraging message 
by flag signals, and notified the life-savin crew, who succeeded in 
saving 7 of the vessel's crew out of 9. $cxxcl and oargo roved a K total loss. Six days later distrcks uignais were flown by t e steam 
schooner Gram Udlur,  when the sarne ohrervc?r telegraphed for a tug 
which was able to save both vessel nnd crew. The followir~g in 
from the Oregon ,Journal, of Portland, Oreg., in t h i ~  c.onnection: 

Sailors pl ing up and down the comt have a true friend in 0t;:erver Kelliher, of 
the North 6ead  weather station. 1)uringthe past two weeks his eternal vigilance" 
hw been the Ineann of saving a score or Inore of then1 from going down to watery 
'graves. IIe wan the f i r ~ t  lanilsrnan to noticc. the helple~s condition of the Arnerican 
schooner Frank W. lio~ue, and with admirable alacarity co~nmunic~ated tho intelligence 
to the several life-saving etations, which i~nmt.tliately responded to the call. With 
the spirit of the true hero, a t  the risk of 11in own l ~ f e  and health, he 'oined in the 
work el rescue. Every man on hoard the ibolned veqsel was b r o a g ~ ~ t  adlore in 
aafety. A few dayn later the watchful otjserver dinct1rned a nmall H )eck orlt npon 
the  m i ~ t y  aea that did not look altogrther right. With the aid of a Cjea(ape ha dia- 
covered that it was a rteamer in distress. He tlpprirred the tugboat captainn and they 
went to the rescue. Later they returned with the (hare Dollar in tow, and the alert 
Kelliher w a ~  again the direct means of saving life and property. 

On June ci, 1904, the waterloggf~d. schooner dlatelope was s igh t~d  1)y 
the Southeast Farnllon ohserver in grrttt eril. Annistanc.c f rorn San 

both venscl and crew. 
Y Francine0 was telt*graphed for and arrive in tho nick of tinie to snve 

The total nnm1)er of vopicn, connisting of tho regular ~~hlications of f' the 13ureau, together with hooks, J)ull~tinx, and lriisce larleoun pam- 
phlets and forrnn, rintetl and diswttminatod during tho yenr nnlounted 
to  .If;,'liLY,H5:3,of w fi ich 21,9l!j,H53, an increaseof l,!jlR,H53 copien over 
the precodir~g year, were printed i n  the ofice of the lklreau, ax follows: 

1)aily Wettthor ma s, 569,680; Monthly VCTeather Reviews, 57,600; 
Clirriate and Crop 13u I' letins, 151,5ti7; Snow nnd Ice lblletins, 31,216; 
station mapx, 3,09:3,400; and miscellaneous books, pamphlets, meteor0 
lo ical charts and forrnn, 18,01(i,.3YO. 

%he remainder of the work, mostly xtatioli m a p  and forecart cards, 
was performed at the Government printing Office. 

There have been no additions to or improvements in the plant since 
laxt report. 

PERBONNET, OF THE BUREAU. 

CLASMIFIED RERVICE. 

API~OINTMF,NTS.--DU~~~~ the fisc.al year appointments were made as 
follows: By original certification a t  salaries ran ing from $360 to $1,000 

er  annum, 48; by transfer at salaries from 81,000 to 81,250, 4, and gy reinxtatement at salaries from $ 3 0  to Pl,OOO, 4; totrl, 56. 
TEMPORARY APPOINTM~~.NTS. -TI~~~~ were 14 temporary a pointmsnts P for periods from ten days to three months and at salarie~ rom $860 to 

$720; 25 emcr ency  appointment^ for periods from a week to thirty 
days and a t  ~a f aries from $450 to $1,250-all of which were made under 
the authority of the Civil Service Commiuwion. Total appointments, 
all kinds, during the year, 95. 
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PRO~~OTIONS.--One hundred and thirty-one roniotions were made, 
all but :3 bein by advancement to the next hi I? ler grade. The excep- 
tiona were: 8 n e  employee pron~otcd frona {l,UOO to the position of 
librarian ant1 cliniatologint at g'L,OOO htwause he wa! tho only one 
betwren those gradm qualititltl for the ponition. One was promoted 
from nsxintant ot)ncrvcr at  $1,000 to o1)nervor at $1,800 on nccotint of 
his denlon~tratcd tittienu to fill the vacancy cauued by the death of a sec- 
tion director, he heiu r on d11ty as .itlqsict,nnt nt the stat,ion at  which the 
vacancy occl~rwrl a n t  fin. monthe durirv thc illnew of t,he de(~eased 
hnviny pcrforsiod the latter's defiru. '1b;le third WHX in the ~ R M I  of a 
mesnenger certitied 1)y the Civil Sorvicc; Coniniission to till a tempo- 
rary vacancy at  $450 per anrium. C'oincidental with thr terrtlinatlon 
of the $450 vncancy another occarrcct in the $BOO gsnde, to which this 
employee was promotcd arid in which lie servetl a few days only. 

J.1~i)uc~~oss.--'Che cxi rrncicn of the nrrvicc (changtl of ntation annign- 
nient rcqucntcd hy emp f oyrcss or ~irc*c*rnjtut,ed by tlic public needx) 
required 8 recluc-tions. I n  ndtlition, 3 wrrr mnde k)ecaunr of c a r ~ ~ e s ~ -  
nccn in the perfor~uaneo of inlpo~ tant nicteorologirnl work, 4 hecnuse 
of physical disal)ility, 1 l)ec~tunti of froclr~(~nt ttlmnncec without author- 
ity and tlclng i tig pnyr~~f'a)t of dc>l)ts, 2 l )~(~t~r lsc  of ex(~t*sxive IIRO of ifitox- 
icantn t~nd ntylcct of dritg, and 1 I ) c~c .n~~nc l  of innnbordination, rnnking 
a total of I!, for nll cauccw. 

R F ; H I ~ N A T I O N H . - ' C ~ ~ ~ ~ ~ ~  were 44 volt~~itary nept~rationt) fro111 the 
13urrn11, of whicli naniber ! I  wclre pcrniitttd for the purpose of ennbling 
employroc to rtcccpt nppointrticntx in otlior I)ranchcs of the yn1)lic 
aervict.. Seven resignations wt3rr rrcluircd, 11u follows: Thrrch for 
inofticionoy, 1 for cxct~nxivc nnc of tlrllgc, 1 for ino6c.ir11cy ttr~d rriarkod 
yemonnl rtnc~leanliracnn, 1 fos  tionptiyrnclat of dthl)ts, and 1 for delnyitlg 
pyllicnt of drbtn tin(\ trtrdinees in reporting for duty. Total wpnra- 
tionc, 51. 

~ ~ ~ ~ o v ~ l , s . - - I ) i n c ~ h u r g i ~ n  W O ~ P  oa.dcred in !) canoa, fol* the following 
cauaen: linst~tinfnctory scrvict?, 4: intoxicatios and. neg1ec.t of dtlty, 1; 
insul)osdintttion nnd unsatiefnct,ory s.lc\rvire, 2; ititx)xicstion nnil innub- 
ordination, 1; utitn~thfnl xt,tttcnic~it nn to raune of nb~elice and neglect 
of duty, 1. 

I)EATHR.--The total number of denths was 5. During the preceding 
year but 2 wero recorded. 

Appointmentu to the unclaunified ncrvice tir~mbered 9 (the salaries 
ran in from $1.60 per diem to $UiK) per nnnuni), as follows: For duty 
a t  +aiington, 1). L., 4 (1 tlirou I1 the ilosrd of l a b o r  Em 

P r zloyment tand 3 for temporary eriodn o less than one month); for uty out- 
aide the District o f  Co uml)ia, 5 (of which nnniber 4 were appointed as 
temporary 1sl)orera at  $1.50 par diet11 and o~nployed i n  rond building in 
connection with the new station at  Mount Weather, Va. k Nine unclasaifiod omployclen wero 1,romoted during t e year, each 

romotion being made to tho next li~glier grade, tho salaries ranging 
Prom $480 to $720 per annum. 

One uncln~aified omploycb was yeduced, on account of change of sta- 
tion, at  his own requent. Eight volunhry red nations were accepted f and 1, a ,utation agent, was necessitated by a c anye of the status of 
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the shtion at which the agent was serving. But 2 unclassified employ- 
ees were removed; one under strong HUS icion of thbft, and the other 
for obtaining leave of absence under Else wprewntation when his 
~ervices were needed, and for chsenc~e without authority. No deaths 
occurred in the ur~claenitied service. 

AHHENCEH I)ITRIN(I THE ('ALENI)AH Y E A H  1903. 

STATION.-The average al~senco of station employeee, with pay, 
durin the calendar year l!MH, wan 1.1 days on acmcount of nickrleus and ,k 10.5 ayu on account of annual leave. Ninety-nine per cent of the 
station tlmployr!es being males, the matter of Hex hrtn been disregarded 
in  figuring the average. 

WARHINOTON, I). C.-The avcra re at)w:naa, with pay, of employee* 
at  U'twhingtor~. I). C:. (c~lcrkn, rnocfilanir.i, nlex*onp%rq, and Inbose~) ,  
during the same p:riotl w a ~ ,  ~~lalen, 4.7 days on accoount of eicknenn 
and 27.1 dayn on ac.c.oul~t of ar~rlual leave; f(lmt~lcs, 6.7 dtiys on account 
of ~icknosn ant1 28.8 (lays on ac.cbouot of anriutbl lesvtl. 

The gentxal nverrtge of the entircb service, ntntion and Washington 
combined, wae 2.1 (lays on acc.ourit of sickrlesn and 14.9 tlriyn on account 
of annnal lenvc. 

H1'ATlHrrI( C O K  'I'IIE: HEWVI('I.:. 

The following tables nhow in conlpact fo1.m the numc~io:il wtrongth 
of tho  Burc?au and tho highont anti lowcst nnlarics pnid in tho clttssihed 
and unclasnitied g r a d ~ s :  

At Wanhington, I). U.: 
C:lansifird ....................................................... 169 
I:nc.lasrifir~d ..................................................... 14 - 188 

Outside of Washington, I). C.: 
Clansificd ....................................................... 4711 
Uncla~sified. .................................................... 1 I -- 487 

-- 

Total co~nniissioned ernplo em..  ................................... 870 
Additional e~nployees uubide o f  &adlington, 1). C .  : 

River observers ................................................. 230 
.................................... Storm-warning display men.. 236 

......................................... Cotton-region observers. 141 
................................ Corn and wheat region observem. 136 

Rainfall observers. ............................................. 71 
................................ Fruit and wheat region observerw. I9 

.............. .................. Rugar and rice region observers. .; 9 - 
.............................. Total nonconiniissioned employees ... 841 

.............................................. Total paid employees fi 1,611 
............................................... Voluntary observem.. 3,367 

..................................... Voluntary crop correspondents.. 13,406 - 
.......................................... Total numerical strength 18,284 

- - -- - - - - -- - - - - - -- - --- 
aThis total embrace~ all paid employees in the Bureau on July 1, 1904, including 

the Chief of Bureau, but excluding employees on furlough for three months or more. 



WEATHER BUHRAU. 8 9 

~Ya2:altrriea paid in the cltcni~$~(l und crnclm+ed grades. 

. Didribulion of colnmistriooled fm. 
In Washington, D. C.: 

I July I ,  1901. 

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

('T.ARRIBIED QRADEI. 

Highmt snlrry ..................................................................... , $5,000 
Lowest wlary ......................................... ,. ........................... 

Average nnlary .............................................................. 

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

Average wlary for all (station and. Waehiugton, including the Chief of Bureau), 
$1,029. 

Accounte Division 13, Library. 3 

IlN('I.AHfJIPIEll (IRAI)P8. 

.......................................... Higheut salary ........................ .* ..................................................................... Lowent nnlnrv. 
~ v e r a ~ c  ionlnrr .............................................................. 

Tho foregoing table of selrtries doc* not include employeas on duty 
at substations (storm-warnin dinylaymon, river observers, etc,), whose 
com~nsat ion ranges from i ti to $'LO per month, and w liose tour of 
servlce would averagtl l o s ~  than on0 hour a dtby. 

Barometry and research work .. 3 
Climate and Crop Division ..... 7 

7'20 i im  
240 I) ,584 

Tho routine work of recording the date of recei t of oach nreteoro- 

4 P logical form, oxnminin and correcting name, tabu atiug tho data con- 
tained therein for pul) icntion in tho Monthly Weather Review, and 
Annual Boport of the Chief of W t ~ t h e r  Bureau; p r e p ~ i n g  error letters 
for the novernl forms: chnrt itig data from regular and seletlted volun- 
tary ntations for the savi>ral cbhartn in Westher Review, and from which 
to prepare text; compiling data in compliance with rec uenb from dif- 
ferent E'odoral I~opnrtmenb arid hurenuu, including di $ orent divi~ions 
of the Weather Hurttau; for Sbte,  county, and cit officials; civil engi- e neers, lawyere, physicians, htbalth and pleasure see er*, numerous con]- 
mercial concerns and pnrposos, arid for certiticatio~l 11nder the seal of 
the Dcpsrtnlerlt han continrtod throughout tho year. 

.. Meteorological Records Divieion.. 16 ... Miscellaneoue mechanical work.. 4 
Editor, Monthly Weather Re- I Publications Division .............. 46 

vlew ....................... 2 1 Su plies Division .................. 9 
Executive work ............... 19 I ~eP%nph ~ iv i s i on  ................ 11 ........ Forecaet Division.. ............ 16 / Under captain of the watch 28 
Tnstrument Division ........... 10 1 

Outaide of Washington, D. C. : 
66 stations with 1 employee = 66 employees. 
47 stations with 2 employees= 94 employees. 
31 stations with 8 employees= 93 employees. 
17 stations with 6 employees= 86 employees. 
14 stations with 4 employees= 56 employeee. 
4 stations with 6 employees= 24 employees. 
4 stations with 7 employeecl= 28 employees. 
4 stations with 8 employees= 32 employees. 
1 station with 9 employees= 9 employees. - - 

188 487 
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IXFORMATION SUPPLIED THE PUBLIC. 

Lhxring the year 887 roc uesB for data mere answered, occupying in 
their preparation from a I ow minutes to days-sometimes as many as 
five to twelve. Hesides this there were !ro calln for certified data, 
requiring 257 sheets, this not including a rt.qutlst from the sanitary 
district of Chicago, which required al)out one thousand hours to com- 
pile and verif the data, the work bcir~g perforniect by eraonn not 
connected wit the Weatitcr I3urea11, ant1 [)aid for t),y t sanitary 
con] mission. 

z P 
Owing to the liniited clerical force and the de~narids upon the tirne 

of clerks for rnore important duties, it was found necessary to adopt 
a new polic in connection with reclucstcr for certified data, viz: When 
there was akt la ther  13urrao office in the city in which applicant resided 
and the data were desired for that place the request was coln lied with, 
and in the letter of trans~nittal it was 811 gested to the appyicant that 5 he arrange to have f~iturcrieedn for such ( nta tilled by prows# of sub- 
p n a  duces tecurn served upon the offic-in1 in charge of the station. 

For re ueetn for data which did not re( tiire cc?rtifiwtion front per- a d sons resi ing in a place where there is a eather Bureau station, the 
applicarit~ were rc.ferred to the local office and informed that they 
would be granted access to the rec*ords ant1 allowed to extract the 
denired data. Duririg the last few months applicants for information 
contained in climate and crop put)lioationn were referrcad to the local 
section director*. 

A ncale for determining, without coniputntion, wind vrlocitics from 
the triple reginter filleets, devinod and lined hy Mr. Arthur 'l'hornpson 
for several years pant, wan adopted as the standard garige for ntation 
use and the necessnry d rawin~s  mlade from which to have  plate^ en- 
graved for the purpose of printing the nc:til~s and isnuirig the111 to all 
atstions. 

All inntructions for the pre aration of ~notchorologic.al forms, which 

K R heretofore have a peared on t e hacks and covers of the several forms, 
and in varioun ot er placcn, were revised and assembled in one publi- 
cation under the caption, " Instruotionn for preparing meteorological 
forms, division of meteorologict~l records c i r c ~ ~ l ~ r ,  1904.'' 111 this cir- 
cular have been hroa ht together all invtrac-tions for proparing meteor- f ological forms, wbic will do away with the printing of inntrnctions 
on the several forms, he ti great conv~nic~nce to ohxerve~*n, anti render 
unnecesdary the dt?xt,niction of cditionn of forms which have bocome 
obsolete becanse of arnendmentx to instruc*tionn relt~tive thereto and 
the issue of new edition8 of the forrns, thr.ret)v navin thr expenw of 

to date so far as prnctieahle. 
a printing new editions. The circiilar will 1)c inslied etLc year, ~rriondod 

Under the nupctrvision of tht: official in charge of the divinion, Mr. 
Eric Miller codificbti, arid prac.ticnlly rewrote, the Inntruc*tions to Obuer- 
v e r ~ ,  in future to hr known an " Stntion Rr r~~lutionn." k Negotiations arc: under way to ohtnin a nrge numbor of chartsl of 
the very best procurahlo types of clondn, wit,h a view of having thorn 
mounted in a neat and attractive manner for issue to stations and for 
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sale to teachers of meteorology and phynic~l cograph and others. 
I t  is believed they will meet a popular want anf  their sa 9 e he large. 

RECOXMENDATIONS CONCERNING APPROPRIATIONB FOR 1008. 

It in  recoliinierided that tho appropriations for the fiscal year begin- 
nin July 1 1905, I)(. tlir sanre ns those for the ci~rrent fiscal year, 
wit[ the fol~owing exceptions: 

An increasts of bl,ooo or annu~ri, fro111 $d,OoO to $3,000 ~ e r  annum, 
in the salary of the okef of the Uliruatp and Crof ~iivision, is 
urgently recotnrnended. This officinl has charge of t ip c~lirnate and 
crop service of the I3urenu. Ilo writes the weekly Natiorinl Crop 
Report, and superviaen tho rtl , slietl by Sttbte ~ection directors. 

YOrts ears his work 11~s Jeen of nli(*h a high order, n~id has so 
commen e itself to the apric~iltnrnl and c~omnrc?rcinl industries of the For i 
country a8 to reflect Credit u )on the 1)iil)lic service. In ordor that I these reports, which frrqnerit y inf ueacp the price of the p ~ ~ d l l c t s  of 
the fanil, may colrirriantl tho colifidencc of the public, it is essential 
that there he anniqned to the work nr~ official whose integrity, as well 
a6 whose ability, is so high as to be above suspioion. Tho present 
incumbent has made no request for adv~nrement, .but T an1 firmly of 
the opinion that it would be a wise economy, as well as a just action, 
to recoynize his many years of va111ltt)le and faithful puhlic service 
by maklng the increase in salar, herein reco~nniended. 

I t  is also recommended that t I' la nalary of tbr assistant chief of the 
Division of Accounts of the Department of Agricultnre, who is appro- 
priated for in another parlt of the !)ill tr~nking np ropricltions for tho 
support of tho I)epartmt1nt of Agricnlture, arid w 1 o ~ t ~ r v e s  under the 
joint direction of the Disbursing 0fict.r of the 1)epartnicnt and the 
Chief of the Weather 13iironu, t ~ s  (1islr)ursing clerk of the Rurean, hs 
increased from 88,000 t,o $B,BOO per tinnnnr. For nearly ten years I 
have had tho benefit, of thc v~1rrnI)le ~snistnnco of tliis ofhcial in 
handling the fisctll affairs of the Rure~u .  I have implicit corifidenco 
in his integrity, and know that hi8 ttbility na an nccountant in of the 
highest order. If the romrnittoo in  Cbngress would look into the 
manner in which his many and important duties arca perforrned, I 
believe that they would agree wit,h ltie t,hat his long and fnithfiil serv- 
ice should be rewsrdtltl l?y the advanc.en~ent in his salary that is now 
recommended. The 1)inharsing Officer of tho I)cpart,n~ent 'oins me 
in this reaornmcndatioti. Thorp is no part of tb work of the h e a t h e r  
Buroau that rec uires higher execntivo and 1)uainoss nhilit,y than that b perforrried by t is oficcr. 

An increasn of $20,000, as slibriiitted 1111der '' QNIHI'~CR outside of the 
city of Washin ton," is to covor tho nalarior, of oilicialnctnd employees Li re uirod to tlnttl dish eight new stations. 

Xn increaso bf $2,000, nn subn1itk.d tlridar "Riel, lights, nnd 
ropairw," is for the purt.hase of new boilers for hrat, light and power. 

An increase of $20,000, as salnlitted llnder " (icrir\ra\ oxpon~es," 
ie for supplies and maintenance of eight nrw stations. 

An increaso of $52,000 (from $48,000 t,o $100,000), as ~ubmitted 
under "Wuilding~, Wottthrr 13urett11," is for the wpose  of erecting 
not less than ten Weather Bureau observntory buil 5 ings. Tllo present, 
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appropriation provides for the erection of not lesli than five buildinps, 
which number hm not met the rowing demands for the construction 3 of new observatories. The wis om of the Department in erecting and 
owning ita own observatories is more manifest each day. It not only 
saves the amount now paid for rent of office quarters, but provides 
structure8 with roof exposures suitable to meteorological purposes, 
and also adds di nity to the public service. B An increase o $8,000 (from $27,000 to $35,000), as subniitted under 
"Cables and land lines," is for the urpose of constructing cables and 
land lines to connect Beaver Tslan with Charlevoix, Mich., or some 
point in the immediate vicinity. 

8 


