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fl 

UNITED STATES DEPARTMENT OF AORICULTURE, 
WEATJ.~ER BURIDAU, 

Wmhington, September I$, I#& 
Sra: I have the honor to submit herewith a report of the opera- 

tions of the Weather Bureau during the fiscal year ended June 80, 
1924. 

Respectfully, 
C. F. MARVIX. 

Chief of B&O. 

E'ollowing the flnal enactment of 
Mfslatlon "for tbe clasaiflcatbn of 
cl7il l~n sitions wlthfn the District 
of Uolnm%a and in the fleld services," 
and the now thoroughly formulated 
program of the President for the 
btghest eaonomlw with efflcbncy In 
the conduct of the burlueaa of the 
executive dewtmente, it seems a p  
propriate to comment briefly upon 
these topics a s  they bear upon the 
pernoanel, dutlea, and reeponslbilitier 
O$ the Wea#er Bureau. 
By a w u l l a r  cowre of hlntory, wlth 

some other incidental causes, the rate, 
of pny of $'eather Bureau men l ~ r  
W a y r  bee among the lowest in the 
Qovernment tMpartmeats, Organillod 
more than 60 gear8 ago aa a branch of 
tb Rignal Corpa of the Army, the rate 
of pay b6ga.a with the roldier'r rtand- 
ard of $18 per month, with ellow- 
rncee. T*w&y years later the service 
wan trnnPIBrret1. to the Department of 
AgricUlture with rates of pay b e d  
for the, rank and file, thns bodily 
t.rannferr& to clvll life, but slightly, 
if any, above the low plly then re- 
ceived la the military service. De 
uplee nlmeroua eKwb to remove the 
great &parity in the old Weather 
Bureau -cocslea of.  gay and thaw ef 
many ather and newer branches of the 
(Eovecnwa performl~ff Uka mrvlce, 
little wna accooapllrhed untll tbe new 

188BB-2&-1 

classlflcatlon went into eUect OQ Ju 
1, 1024. Tbia indeed m a r b  on W.4 
In Weather Bureau history cm 
ate# a measure of statur and oppolc 
tunlty of employment for young edu- 
cated men that will permlt rn 
crulting the aervlce, arr n a t l e r  
require, wlth that klsd and rtandarb 
of talent $0 necenaary to the advaaclb. 
ment of the dlitlcillt ncleaca of me 
teorologg and ita practical applicatton 
to the Itenoflts of agriculture, corn 
rnerce, and navigatbon. 

While there is no dlepaaitlo31 to exq 
pruns other tban gratiBcatlon a t  tho 
benefit8 which clasnlAcatlon ha8 con- 
ferred upon the Werther Bnreatr u a 
whole and the rcamoval to a larm & 
gree of the meat dilaparitlas whiah 
yrevlousl~ exlated in rates of pay, 
nevertheless dlsaatisiaotl~n atill r+. 
rnatna in a n u W r  of caaea whew 
from the very complexity of the vMt  
problem of cla8siflcatlon, ideal jurtice 
in unattainable or not to be expecml 
a t  the outaet of its owration. Indeed, 
thin I5 almoet wholly cawed by a prch 
vlslon of the law lteoli which, ih &e 
cmse of the Weather Bureau, has o p  
~ q t a t e d  to Ax the compe5uatloa ol 
emplayeeu a t  the mlnlmum salary r.ta 
o;r the pra& in which their dutlea %lb 
Ia the caw ot the Weather Bureau, 
at.lea8t E)O wr eeat d lb pelrronnd 
are a t  the uinlmum or b&ow t h ~  
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average sali1r.y of the grades to  which 
they have been allocated. 

f ~ q ~ ~ e  rr~l)ro1)rir~tio11~ 111ncle for  the 
Urt.irther I<urei~u .to ~~~~~~~~~~~~e clussi- 
ficulion required tlrcl tlrol1l)in~ of Stnt- 
utory plot-(1s to fh4. e~sll~ltt  of' slightly 
over .YI'21,oW (ill)out 18 ~ ~ l n c e s  in num- 
I ) .  This wrts cnrricd out a s  of 
.July 1, Itut ~rec~rssitc~tetl in cc>rtnin 
wselr t l ~ e  tliscoiitinnance of somek lines 
of work rlntl in otllc'rs tllr ilintril)ution 
of duties to c'nil~loyccs i ~ l r ~ n t l y  qrritc~ 
fully oc-c'u[)ic.tl. 'l'ktis o~)c>ratiort still 
furtlrer lowclrs 111(, totill nlllnl~ei' of' 
11uitl rrnplogcex of 111r I)urcltill. ]lot- 
witllhtnnding that  tlte llumber for  sev- 
tarrll yeurs 1111st IIEIS been 1leld a t  a 
vrry low ~nirrimu~n, ~ t r~rc~ss i l i~ tc~~l  l)jr 
both the r ~ n ~ o u r ~ t  itnd tile form of its 
salr~ry ap~) rc~pr in t io~~.  

In  tltc' ni1ltt1.1' of' ~ ~ r ' o ~ r t ~ ~ l i t u i l r ,  rfli- 
cicncy, ;111tl economy t l ~ v  :r(lnii~~istrr~- 
ti011 trrltf I )~I 'SOII I I~J~ of ~ J I P  Went11er I%II- 
re1111 entc2rts~in H just pride in 111(~ir 
acco~~~[~l i s l~~ner t t s .  T11r wez~tlrc~r, lilre 
tlir 1)rovcrl)iitl " tin141 i ~ r ~ d  titlr," wnits 
for  no man. All the operutiolrs of L l i r  
1)urriun itre orgtl~~ixed nrout~tl lnrtroro- 
logic#r~l o l ~ s i ~ ~ ~ ~ z r t i o ~ r s  zit perttiin extlc0t 
tro~rrs ru~tl ~ninuttw, l'ollowctl 111 gell- 
era1 by telegrupl~ic* reports. Iporgrt- 
fulncls'l, n~glc~c t ,  i~lnttc'ntlon lo  duty, 
tardlnew, etch., nrc3 r~ttiantled wit11 i ~ n -  
~netliatr ser.ious c.onseqnmcrn, rrnd 1111 
i11e exuc~lionr of ti111 1)urenu's work ill- 
culrnte hahits of i~~(luxti*y, prompti- 
tnde, and the 11olicy of " do It now," 
wltirli n a t u r n l l ~  go fnr  I)ryontl t 1 1 ~  es-  
ctcting necossitie~ of nrtlking ol)st'~'vri- 
t i o ? ~ ~  :~rltl tho p r r p ~ ~ ~ r ~ f i o ~ ~  iintl issue of 
maps, forecasts, warnln8s, I)ulletin8, 
etc., n r~d  ernl~r;~c.e the entire ncrvice of 
the  bureau to the 1)ul)lic. 

Owing to rt pec*nlim.ity ill the form 
of the Weutller I<urrau r i ~ ~ ~ ~ r o ~ ~ r l t ~ t l a ~ r s  
for salaries for the pnst 10 ycxrlrs, it 
ltzis aIw11.y~ ~ C W  nrreslrnr.y to kre11 the 
total nu~nher  of its employees nt tlte 
loweut minimum xiecrssrtry to prrform 
the  work effectively, Aloney to pay 
neressnry ndditlonrrl eniployeos caould 
he obtuinetl only by wilhholding de- 
served flnd well-cvlrned c~oml?~nqiltIon 
from men already ~ I I  thc? service. Ac- 
corilingly the preserit orgc~nlr/,ntton of 
the Wenther 13uretl11 persolinel nlready 
represents u 11jgh type of inilnstry n n ~ l  
cnconomy wit11 efficiency. 

The hnreau'a stuPP as n whole is 
literally on duty 365 days of the yenr, 
Sundays ant1 liolidnys nlike. Its per- 
sonnel a re  the sentries always on 
guard to warn of the nppronch of 
storms, floods, i~urricunes, cold wave8, 
ete. They serve the Nntion i n  n thou- 
sand beneflclal ways, and for  many 

long jre;trs n-it11 civil 1)trtl~i0tis111 alld 
Ioy~llty dcrjervix~g of the f u l ~ e s t  I)ossible 
~ g c ~ t ~ c r . a ~  c.ortsidcrittio11 ~ I I I ~  reco@ia 
tio~l.  

T l ~ ( ~ s t ~  cornnichnts are  submitled 01' 
this oc*cilsion i t t  Ile:lrt,y s y l ~ ~ p ~ l t l ~ y  for 
flntl wit11 cordit~l c o o ~ ) ~ ~ r r ~ t I o ~ i  ill the 
j)~.ogrztru of' thr I'residrnt to reduce 
tit12 c#osts of conducting ~ o v e n l m e n t  
blrsinrss, I)ecnuse it is believed that 
i l l  thch ~nr~ttcar of tllr number of and 
p;ry for 1~'etlt~r:tl crnplogces the prin- 
i.i{)lc* nrltl ])olic.y of' the ltigllent t.caon- 
I I I I I ~  a r e  a l r ~ ~ t t ~ l y  in full opert~tion 1x1 
the Wentlter Bureau. 

I\ ln'ogrrlnl of c~cono~try i n  tlre ollerfl- 
tions of' our s~lrvicc. Is being constantly 
i1111tressctl ul)oll rtr~d 1,ructlcetl by all 
the> 1ch:ldrrs of our work, botlr in and 
out of Wnsirington, nnd scnrcely 11 
wclthlc prlsscs witlront some, rni~ior 
cln~nge' t l l~lt  ncco1~1j~1isl~es better re- 
sults \~~i t l iout  inc.rt~nsr of funds. 

111 some nc.ti\.ities csn~.t:~ilmc~nts have 
I)rrrl mttdc to the tirir~ger poi~l t  in 
ort1t.r thut funds might be nlr~cle uvnil- 
r r l ~ l t .  for i111l)ortirnt ~lectls ill othor di- 
rrctions. Il'or ir~str~t~c'e, t h r  period of 
ol)tt~il~ing o I ~ s ( ~ ~ ' ~ i ~ t i o i i s  11uri11g tlie Irur- 
rI('r11r~ SI'iISOII from 1):lrts of' the \Yost 
ln(l1es I I I I I ~  ('nril)bc'ilr~ Stlt~ has been 
uhortrneil hy nix wt~eks; several valu- 
trhle reporting stations In Alnslta have 
1)rc.n cSlosrd ; the quilllty of pa1)er used 
jn t11r printj~tg of weather  map^ nnd 
I~ulletins 1111s ~ I W ~ I  lowered; and the 
tllstrihutioti hjr circuits of daily 
wcs~ther ol~scsrntions to flelcl stntions 
IIIIS Ijeen t.urtnilci1 to  n strige scurcelg 
sutlicient for forecasting purposes. 

'I'l~c~rc? is nc~c-ess,irily rL shtrrp li~nita- 
tio11 11po11 possil)le rednrtions, however, 
11rc.nuae f~lmost the entire progrnm of 
tllr hurerul is one of a daily service 
to tlicl public evrrywhere, and espe- 
cinlly i l l  the sevc'rnl huntired cltlen 
wllrre ctl~-tiil~, fleltl i ~ c t ~ r i t i r u  are cell. 
trred. C:urtnilmcnt of seemingly the 
least jmportr~nt of these is imtne. 
illzltely followed by objections, pro- 
tests, and prc*sxllre for rcstor t~t ion~.  
Jn caontrnst to rurtallments and re- 
tluctlolrs wc must rclcofnixe fhRt the 
Natlon is stendily growing, cities a r e  
incareasing in population, and the ur- 
I~nn  riutl rural p11l)lic alike areawnken- 
ing to  tlie great economic value of 
Wezither liurenn service, thus lending 
to new clemancla upon the bureau. 
'I'l~rsc are  exl~resscd in many ways, 
and a few nre mentioned, us %Ilows: 

A wider distribntion of weather re- 
ports by telegrnph; the locating of spe- 
cial atations for the purpoaa of secur- 
ing and tdegrnphing ww~ther  condi- 
tions from arenu whicl~ nre innde. 
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informntion ns to ~trecipftntior! and DISTRIBUTION FORECASTS AND 
river stages throughout the entire 
drninage area of the Ohio River. cover- WEATIfER INFORMATION 

qu~ctely represeutecl 11~' reports now 
received, the orgunizution of special 
mrvices in sections where fruitu', v e p  
etrtbles, and other products nre glvwn 
ttnd where intensive and (1i1.w.t serv- 
ice lrrcd advices regarding weather trlld 
f r o ~ t s  nre essential to the flgliti~~g of 
insects tinil fungi and tht* cultivation 
ruid protc?ctiod of crops; nntl the trle- 
graphing of the forec~asts d11il-y to sll11lll 
towns rind colnmunitjes ~rhic ' l~ en11 not 
obtain then1 in iuig otller way 111 time 
to be of service; the es tnb l i s l ln~~l t  of 
slntions for investig;~ting i'recl-rlir pon- 
tlitions for berleflt ofr the nnvfgtr- 
tion of the a i r  ; 11lld fintllly, tllc gellcl-nl 
i)etterment of the river rkntl flootl 
ill~llltlillg t]le tleterlni~llktion of' Ivrlter 
f~sai lnble  in the for111 of sllo\v orl ex- 
tentled regions of the Mrest, llpe(ls in- 
(srea~ed n~)proprlat-ons. Tile colldi- 
t iol~s 111 the C)lljo Vfl]ley 1)resellt (]jS- 
till& problem. Tho grc~;lt c>llginc!erillg 
,)rojec#t ZLn estc.asi\7c. sy~tel l l  of 

dalns in tlitl of lluvigiltioll on tilc. 
Ohio River i s  appronclllng conlplPtioll. 
yhe suc.crssful operrltion Of illcase locltr 
and clams del)erlds l>rimnrily nl>on nc- 
currlte daily, nntl somcti~l~es hoilrly, 

ing ns i t  does portions of nine '~tritcs. 
This information itc particulnrly valn- 
able during thc lo\v wntrr sc~r~son, 
when precipitt~tion i~ f r e q ~ ~ m t l y  very 
local in chnrncter, nncl wvlit~n there is 
but little water in the. pools, cnnsing 
tho nc2resslty nt ti~rces for the cretltion 
of tirtjflcial pools 1)etwe~n c l r ~ ~ r l s  in 
ortler that  sufiicient wntrr mny I)c hntl 
to float the bonts. 1711e Wenthns Hu- 
reau is espectt*rl to supply this illfor- 
matfon t o  t h ~ ~ f ?  111 cl~nrgc of the loclis 
and drlms, but with its present ft~c-ill- 
ties it  can do so only in gurt. Mtlny 
more stntions nrcl necdctl, n fr\v for 
ticlditionnl river gnging, but more for 
the measuren~ent nnA rc~portiag of' pre- 
dpitntion. 

Requests like thefie art. Iegitlmrcte 
and represent service wlctch the 
Wentlrer Burenu ia charged by I r t ~ ~  to 
 e el form; ill fnct, is like that nlrently 
extended to others earIier in the field. 
I n  the aggluegutc~ it  ~voulcl requirc in- 
creased nppropriations to ~ n w t  these 
neetls. In  urgent cnses eif'orts nrcl 
made to supply some service, but a 
process of fu r t l~er  nttelluntlon when 
the spread already is extremely thin 
ia not ofPcCtive. I t  is  unsatisfactory 
to deny to one, us must be done, belle- 
flb~ and service that  mother  is rereir- 
ing, and the one denied 11us no hesita- 
tlon in a])proving the small incrensea 

in ~ ~ l ) r o p r i t ~ t i o n s  his C B S ~  fct least 
~1111s f t ~ .  

Wllile 11 friendly nttitudo, which is 
tleel~ly r~pljrecintetl, I~rcs I)c.en sho\1711 
torvtlrcl the Wenthec. I(u~.cau c.stilnutes 
by both Congress rind the Ilureeu of 
the I3udget, ne\rerth(hl~ss Its increases 
ill np])roprit~tionsRol. exte~lsions of its 
\vork IlttvcJ ]lot fairly Icept piice wit11 
the legitilnute needs which nrlse en- 
tirely l)rct~use of t 1 1 ~  ~iaturrrl rrnd 
steudy espunsiuri of clgriculture, qom- 
Inerce, tclld tlccb iuilustriex of the 
N I I ~ ~ O I I .  

S0lllt' Ileetls, Of c5oUrSe, ilrU more 
~ ~ ( ' s s i i " ~  thull others, t ~ n d  the olficers 
of the hurenu merln to press a t  this 
tilliC' only those e~tenSi0IlS which are  
1l~)St Urfic'llt. &'urlhel'inore, they are  
( '~ l l \ i I I~ed  that (1 sttlte of stngllntioil 
Or, .itill UrOl'Se, of reduction ill Weather 
I I I w ~ u u  u])l~ropriritions ulrder a pro- 
RUllll of rc!tluctioll of 1)lll)lic esl~endi- 
t ~ l ' e ~ i ~  ill i t s ~ l f  hnl'lllful to the best 
i ~ ~ t ~ ~ t s  ~ f '  tlre Nution, bccrluse the 
SI~P\.~('<> ~l~'l'fOl'l11cd bJ' tl10 burctlu js 90 
(listi~~catly of direct ecollomic benefit. 

FORECAST SERVICE 

'l'lrc activities of the Wenther Ru- 
renu which come within the purview 
of the Irorecclst 1)ivision inclutle the 
~?rocu~.ing of weather reports by e l e -  
gnlp11 from lanti sttlttons and vessels 
:tt set1 for forccnsting purposes and 
the tlisstwi~mtion of forect~sts, \Tram- 
ir~gs, 1i11d cnrrent woather information 
to 111e ~)ubllc, and (.specially to in- 
tercstx concerned with cigriculture, 
conllnerce, nnd ~iuvigntion. These 
fu~lrtlons rcyresent n Irirge volume of 
work nntl a lcigli percentuge of tho 
tluties of the cm])loyees a t  over 230 
field fitations, anil 11 numl,cr of dis- 
tinctive projec.ts which nre fixed forms 
of srrvire. illany of these projects 
Icavc heell describccl in previous re- 
pol-ts. Elowever, chnnginbr. conditions 
require modilicntions In methods and 
1)rorutclurcs whirl1 in 111ang cnses pre- 
sent new nnil interesting features tlnd 
frequently i ~ ~ j e c t  problems which, with 
esistillg means nntl facilities, are  diffl- 
cult o r  impossible to meet. One of 
these nctivitie~ wl~iclc scerns to .lnstify 
s~tu. i r~l  comillent relntes to the dis- 
st~~nlnution of forecasls, ~\rnrninm, and 
caurrent weather informetions. 

We$~t l~er  forecasts nnd wnrnings ni-e 
perishable news products. Ulllcss they 
('an be delivered to the render within 
ti f'cw hours after they ure lssued they 
lour much of their value and sllortly 
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become worthless except a s  past his- 
tory. Prompt and thorough distri- 
bution is  a problem that  has  confront- 
eil the Weather Bureau since i t s  be- 
ginning. No great clifficulties had to 
be overcome in cities and in immedi- 
ately surrouriding rurul communities. 
They were reached witli reasonable 
promptness by means of telegrapl~, 
telephone, mails, newspapers, and sig- 
nal device.s. Ships out of sight of 
land, farmers, cattlemen, and others 
beyor~d the range of these facilities 
auld to whom the for(tcasts and warn- 
ings would be of incalculable value 
were reached with difficulty or not a t  
a l l ;  and so i t  remained for a long 
time. 

The rural mail service seemed a 
promising medium for extending the  
benefits of the Weather Bureau to 
farmers. It helped, but not to  the  
extent tha t  was anticipated, because, 
ns a rule, carriers s tar t  on their 
routes in the early morning and before 
the forecasts could be made available 
to them. However, all  morning news- 
papers publish the forecasts issued 
the previous evening. Large numbers 
of farmers subscribe to newspapers, 
but unfortunately a considerable part 
of the period covereil by the forecasts 
published in the morning papers has 
expired by the time the piipers are  de- 
livered. 

'P11e construction of rural telephone 
systems was the firat marked advance 
ill the solution of the problem. They 
grew wpidly and wenther information 
service to farmers increased propor- 
tionately. Jus t  a s  soon a s  a rural tele- 
phone line was con~pleted arrnnge- 
ments were made to telegraph the fore- 
casts and warnings to designated cen- 
t ral  stations thereon. Each subscriber 
i s  privileged to call central and to ask 
for the forec~~sts .  I n  some instances 
a prearranged and sig~lificant ring is 
given by central a t  a designated hour, 
the forecasts are  repented by the op- 
erator and everyone desiring to do so 
listens in. %he forecasts a re  now 
made available daily before noon to 
over 7,500,000 rural telephone sub- 
scribers. 

The most effective method of fur- 
nishing farmers with weather fore- 
casts and warnings a t  the present is 
by means of rurul telel~hone ~ystems,  
but this bids fair  to be excelled in 11 
short time by radiophone broadcasting. 
Developments in tlie lattc~r since Jiinu- 
nry, 1021, when the first regular radio- 
phone broadcasts were begun from the 
plant operated by the University of 
Wisconsin a t  Madison, hnve been 
rapid. There a re  now about 120 broad- 

casting stations cooperating witli the 
Weather Bureau and nearly all parts 
of the United States are  within their 
range. The forecasts radiocast from 
each station a re  those appropriate to 
the sections in which i t  is located ; that 
is, the forecasts for i ts  own State and 
in some iristances those for severtll 
surrounding States in addition. There- 
fore, the potentialtty of ratliocastin6 
foro excellinji all other methods in the 
dissemination of weather information 
ilocs not depend on either a material 
increase in the nun~ber  of broadcast- 
ing stations or in the power and range 
of such stntions. I t  depends on the 
installing of receiving sets by farmers 
and residents of rural districts. The 
splendid entertainment features pro- 
vided by broadcr~sting stations perhaps 
is  doing more to  encourage such instnl- 
lations than tlie utilitarian portions of 
the programs, but, whatever the in- 
ducernent may be, tl~ousands of receiv- 
ing sets are  being added monthly and 
in course of time farmers and busi- 
ness men in every remote section will 
be on equal terms with city residents 
in obtaining promptly and directly 
weathcr forecasts and warnings, which, 
f used advantageously, will add largely 
to national economies. Commenting on 
this point the rndio editor of the Na- 
tional Stockm:~n and Farmer, under 
whose auspices forecasts for eight 
States a re  broadcast from the radio 
station (ICDRA) operated by the West- 
inghouse Electric and Manufacturing 
Go., a t  Pittsburgh, Pa., said in  a re- 
cent letter : 

The report as it is  now constituted i s  
certainlv a beneficial reaort for this sec- 
tlon of -the country and' we have received 
any number of favdrnble comments on the 
vnlue of the weather report Personnlly 
I Lwlicve that the time si$nnls and th i  
wcnther report, in themselves, nre worth 
the price of a rnclio-recelvinp set to any 
farmer. 

By these and other means the  time 
seems near a t  hand when the most re- 
mot(? ~ e ~ t i o r i s  will be able to receive 
the very latest weather information 
witli the same promptitude a s  the city 
dweller. 

FIRE-WEATHER WARNINGS 

For a llumbcp of years the Weather 
Burcau has been cooperating with the  
lj'orest Service and with State and pri- 
viito forestry organizations in the fur- 
ll ielli~~g of f o r e c ~ ~ s t s  of weather favor- 
able to the inception and spread of 
forcast flrcs ant1 of tlie conling of rains 
in suflicieiit volume to extinguish fires 
under way. For  the most par t  this 
worlc has been conducted in the West- 
ern States and has been referred t o  
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in previous reports. The forecasts 
have been of great value in the preser- 
vation of the Porests, but i t  is recog- 
nlzed that  the systems of observ~itions 
from widely separated stations (pmc- 
tically none of them located in the 
forests) on which the forecasts neces- 
sarily have been based, a re  hot suffl- 
ciently localized and a rc  therefore in- 
adequate to anywliore near a s  emcient 
service a s  could ant1 should be ren- 
dered. Funds have not been available 
for placing this project on tin effective 
basis, involving rls i t  does more or less 
co~nplete meteorologic111 surveys of 
forested terrains and a study of topo- 
graphic peculiarities, which liave a 
direct bearing on the weather condi- 
tions tllercin. T l ~ e  problem can not be 
aat~roacl~ed satisfnctorilv exceat bv in- 
siill ing meteorological f~strumenta up- 
pro1)riately scntteretl in the forests and 1 
the obtaining of records and reports 
not only for l~urposes of study but to 
provide current data whereby tlie fore- 
casters may issue advices ,of a special- 
ized churl~cter and applicable .to the 
limited areits for whicli they are  in- 
tended. 

The situation 111 the fores'ts of the 
Paciflc Coast States enrly in the yertr 
indict~tod that rt s e~~ious  condition was 
likely to esist illlrlr~g the Are-dnn~rr 
senson of 1024, nnd appeul was n~ncle 
to the Wentller Bureau for assistfiner. 
I t  was 1c11own that  the funds of the 
burenu were f f a  ir~sufnclent to provide 
the service tl~rlt  was necessary fund 
c.ertniu forestry associations rtgreed to 
bear the cost ot instruments, travel, 
and  otlic~r incidental espenscs if the 
Weather I%ureau would assign one or 
two of i ts  ~neteorologlcnl experts to 
tile l>roject. In view of the emer- 
gency that seemc~rl to exist and which 
later evc.i~ts Sully justiflctl, the pro- 
posn1 dr t8  accepted nnif two t~n inr t i  
meteorologists werc rlssignerl to  tlie 
work. Tllese experts werP lonltetl nt 
Scnttle, \Vnfill., ilnil l'oi(tlnn(t, Oreg., 
and they were clirectetl to devole 
thern%~lvc\s exclusit~elg to t11o pro l~ l r~n .  
As this worli was stnrted l)ractictrlly 
a t  the c~nd of' tl~ct flscSal ycnr erlmnl- 
passed by this report rlctuils of results 
must h t h  rcsc~~?~t~tl for C ~ ~ S C I I H S ~ O ~ I  nt 
3ome future lime. 

VESSEL WEATHER SERVICE I 
This servicca 111 co~lnec~t ion with the 

obtnining of \venther reports f r o ~ n  ves- 
sels ut t:eu WilH ctirried P o r ~ ~ l r d  011 
the same generul linos u s  I~eretoforc, 
hut specin1 c?fl'orts were n~tlde to sr- 
'cure Inore reports from sliips in the 
Pacific Ocean. Considerable imgl'ove- 

~ n c n t  was uccon~plished and more re- 
ports \\ere ol)tained than in any prev- 
ious yenr. This tvns due to more di- 
rect arid closer cooperation on the part 
of sliii~ping interests nnd in large 
measure to the very nctive interest of 
the officials of the United States Sliip- 
p i ~ ~ g  Board. During the yenr new di- 
rections were issued by that c~rganizn- 
tion to its slli1I ~llil~t(ll'S whereby ob- 
servations from vessels of that fleet 
ure 11ow l'orwttrileil twice daily in- 
stend of once n day as  before. T l ~ i s  
order also rt1)plies to ships plying the 
Atlantic nnd other waters from wliicli 
obxn'virtio~~s a re  desired. 

A number of cllanges were made in 
tlie scl~edules of radio brortdcasts of 
tventlier bulletin&, forernsts, and storm 
wrirni~lgs for th r  benefit of ships a t  
sell. ICfictive nnnouncen~ents of such 
c.11iinges were ~nilile in the usual clian- 
nels and need not be reviewed libre. 

AIDS TO AVIATION 

For scverril yenrs forecasts alld bul- 
It~tins 11tive hc'en prepnred und issued 
daily for t h r  beneflt of aviators, espe- 
cially those connected with the serv- 
ices of the Army and Navy. A de- 
scription of this service was contained 
in the nnnunl report for the flscal year 
ended June 30, 1922. When the trans- 
rontinentnl air-mail service was ox- 
tended ncross the continent in the 
ervly sunlmer of 1924 and to include 
night flying, arrangements were made 
n t  the request of the Second Assistant 
IJostmnster General to provide special 
wcntller forecasts tl~erei'or. Tllese 
Sorecrrsts, issued from the district 
forccnst c-el~ter a t  Chicogo, are  made 
in two sections, one cowring the route 
from Bryrin, Ohio, to Omaha, Nebr., 
rlntl the other from Omaha to Rock 
Springs, Wgo. In  formulating the 
forecrrats the forecaster has i n  mind 
cohtlltions a t  the surface and between 
3,000 rulcl 5,000 feet r~loft. Tlie pre- 
rlictlons are  prepnred e a c l ~  morning 
tlnd trre ~nrtde ~ ~ ~ r a i l n l ~ l e  to both enst- 
hoimd ru~d westbound fliers a t  the a i r  
1n11i1 field a t  Omaha, Nebr. An addi- 
tionill forernst is furnished in the 
rvtsning tvlienever, in tlre Judgment 
of thc forec'rrstcr, d~c~itlcil c.11ungc~s a re  
in prospec.t. 

PROTECTION OF BANANAS IN TRANSIT 

13nnrlnrrs nre consunnod in great 
cluuntitic~s by tlie people of the United 
Stritcs, tlie unnuril imports amounting 
to rtl~prosi~niitely 45,000,000 bunches. 
T l ~ e  distribution of this fruit  fro111 the 
ports of entry to all  pnrts of the 
country is  a higlily organized service. 
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The product is  very susceptible t o  
weather damage, especially by cold, 
and protective measures must be em- 
ployed. Shipmclnts a re  made in venti- 
lator curs wlticli in some cases ure ac- 
compunietl hy i~tteiidnnts or else they 
rlre lookrtl af ter  by messengers a t  des- 
ignated p o i ~ t s  en route who adjust the 
ventilators ac*cording to weather con- 
ditions ex11ec.tecI to' occur before the 
nest  messenger station is reached. 
The manager of the southern division 
of the It'ruit l)ispatcsh Co., wit11 heud- 
quarters rlt New Orleans, reported 
tllat serious losses occur from sudden 
drops in temperature because the 
agen't a t  t l ~ r  ~)luvious stiltion did not 
linve liiiowlrdge of t h e  approaching 
cold and fniletl to properly adjust the 
ventilators. A p ~ ~ e n l  was made to the 
Weather Hureau for assistance, and 
arrar)gc~ments for providing specin1 
services were mad(*. The company 
furnished a chart showing the various 
shipping routes and the location and 
nclnles of their agents. The entire 
arcel was divided in zones and tbe 
duty of rendering service in clesip 
netted zones was assigned to tlie ofi- 
cials in  t"rtarge of Weather liureau 
offlres best altuated to  render prompt 
and efticient service. Wherever u drop 
to or below freezing temperature is  
expected w i t l ~ i r ~  tlie ensuirig 24 to 36 
11ours a telegram i s  sent a t  the ex- 
pense of the company to the frui t  com- 
pany messengers in the area to be 
uffected. T l ~ i s  service was inaugu- 
rated in t l ~ e  lute fall of 1023 u11d the 
results (luring the ~ ~ u s t  winter were 
liiglily beneficial. 

SERVICE TO BEEK'EEPERS 

There are  certain weather c*~ndi- 
tlonrj which a r e  of great imlrortunce 
to the honey industry and beekeepers 
often 11ove difficulty in nntlcipating 
them. Tllic) Is true ~~ur t icu la r ly  in the 
creetions wltere winter8 a r e  severe and 
housing during the  cold lrlonths i8 
necessary. Bees sltould have u cleun* 
ing fliglit 1)efore being plr~c'ud In winter 
rluurter*s and it  is  often IL s e r i o u ~  prob- 
lem to determine when tills sliould 
be ullowetl. Keepers frequently defer 
action too long in the hope tllut ~u i ld  
weather will continue and too often 
snow or severe cold comes on and flrld~ 
the bees where they car1 ill stand the 
cold weatlter. 

Service in furnishing special f o r e  
c1frsts t o  beekeepers in some of tht. 
Northern States, especinlly in  New 
York, which enables them to avoid 
hazard and still allow the bees to have 
the benefit of a s  long a stay in open 

weather ns ix possible, lius been given 
1j.v tlie Weather Hure:iu for  a number 
of yenm, hut in the fall of 1023 11 spe- 
(-in1 srt'vice wits inaugur:ltetl a t  the re- 
quest of the Honey l 'roduc~rs L e a y e  
wllcrel)y the We:ither ltureuu will 
wire iiny berlreeper nol-tli of the Ohio 

1 IHver between 01110 and Michigan on 
tlle (~1st  lint1 Wyomlng ant1 Montalla 

1 on tile west %irl~enever in November 
(lily or two with t r~n l~eru tures  of over 
50)" I?. :111d clear weather to  be Pol- 
lowed by cloudy and colder weather is 
esl)c1c'terl. Tlte keel~ers who desire the 
~ c ~ r v i c e  register t h ~ i r  requests t i t  the 
Wruther Ru~.euu office from whicli tlle 
weather forecasts for  his particular 
State a re  issued clnd the tc~legmlhs are  
sent a t  tlte espensc* of the recipient. 
Announcelltent of the p111n waa made 
111 the I)ullelin iasued by the Honey 
Producers League and a coupon was 
l)rovidc~d for use in registering request 
for  the service. Unfortunately the 
project was not begun in time to fr~irly 
tc~st tl1c1 servicMe i n  t i  large ~jortion of 
the 11rr.u where l~ees rlre protected in  
the u7Lllter, but enough to indlcnte tbe 
gretlt v81lue arid success of tlie plan. 
I t  will be continued the coming winter 
i~tirl i t  is  j)rol)able that evmttually it  
will be neilrly nation-wide in  its scope. 

111 New York the service is  conb 
clucteil in  cooperntion with the State 
(:allege of Agriculture a t  Oornell Uni* 
versity. It is of a similar character, 
tlte particular excelltion being thut the 
weather forealsts a r e  Supplied to the 
ofliclals of tlle college in charge oi' 
c~gric.ulture ct~td they t e l e g r a ~ h  the ad- 
vic.ex to ltey inen ~ 1 1 0  distribute them 
to 1)ec~lreepers In tlteir communities, 
tllicl thrrt it rlleo includes springtime 
s ( ~ r v i ~ e  11s 11 guirle in removing the 
I)eclt fro111 c.ellare under favorc~ble con- 
dl tions. 

A project of the same kind is con- 
ducted by tlie Ilritish meteorological, 
service for  the benefit of beekeepers in 
the Hrltsh Isles. There, however, a 
fee is  charged the keepers for the fore- 
c ~ s t ~ ,  but t11e United States Weather 
Hureau lnrilte~ no rlinrge. The only 
cost to them is thut of a telegram if 
wilt direct, or nothing when obtained 
from key men. 
COMBATING MEDITERRANEAN FLOUR 

MOTH IN FLOUR MILLS 

Tlle Mediterrunean flour moth is a 
pest wlllclt c11ust.s much damage in 
flour arid feed mills. An effective 
method of combat is  to freeze out the 
moths c~nd larva by temperatures from 
-30" to -20" F., if possible. This 
ran be done a t  mllls located In very 
(.old climrlte~ by closlng down, draw- 
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inrr furnace tires, d r a i ~ ~ i ~ ~ g  ttll writer 1 STUDY OF HURRICANES 
l)il*s and o~)enillg the I)uil t l i l l~? so tllnt 
the wllole interior of the lllill ('001 
tcl tile I~weqt  te11lr)erqliture 1)ossible. 
Ol~viously the Inill ownem must lltlve 
~,lecurlltc tlll(1 tilllely lloticae of col(i 
\vi~vc,s of tlic. rrcluirctl sevc.rIty ill order 
tlltrt ~ ~ r e ~ ) t ~ r n t i o n S  rnuy he ~nntlc. t~nd  
SIIUt-~IOWns I,e lliillc,d to brief 
~~er io t l s  11s 1)ossil)lc. Succrssful service 
of tile sort wrls rei~derctl tlurilles tlir 
~)itrt  ~ ~ ~ i n t r r  to several Itlrxe flour mills. 
'I'hc 1)ulutlr-Superlor Rll l l ln~ ('o., Su- 
I)rriol', ,,,,js., c . ( ) l lce~l  lltlring 
,lIlily , l l l l . i t ,  , , 
of l,roducts lllltl tons of lrliil 
fc3ed, ill Icttt,l. t o  tllc. ofic,illi ill cll,,rge 

tllc Wrllthcr Uurerlu nullltll, 
said : 

We have juut cornplct~d nnnual 
freeze out to check the growth of the 
millers' qjt-tllc Alediterranenn flour 
moth-ane thanks to  the advance infor- 
m~~tlon rec.t.lvrd through your offlce WC 
met wit11 ver favorable 'weather &dl- 
tlons I , - ~ ~  & prlgt I:! Years \ve I ~ ~ ~ P  
11spd' this mothod of Iteel,ing down the 
propngntion of thls lnotll 11nd hnv@ ~ ~ W L Y H  
c1rl)ended upon the burenu lo i11r111wh ua 
wi,ll tllc rl,,ll+ killd of wcatllel., 
never failled us, and wc recall os )t'clslly a 
rcw ol)ctn w~ntcars 111 tlrat rleriod baa we 
not taken ridvnntn~u of the ndvlcc given 

we would llnve llr~.ll I I ~ ~ I I I , ~ ~  to get the 
1,loper results. This wot~ld hnvc rncnnt a 
19ather serious condition during th(> Summer 
mid fnll months In the munuf~l(~ture of our 
product. 

SERVICE BY NEWSPAPERS , 

It is consideretf llc'1'tlllellt l'efer 
I~rlefly to the rstl'e~nely important 
service perfor~netl by the  11e~sl)~lPel's 
of' the country i n  thrlr rtblntfon to 
Weather Bureau work. Ai)~roxiln1ltely 
"400 dnily l l e w s ~ n ~ c ~ r s  Printed in 
the IJnlted Sti~tes. Tilt? weather fore- 
('llSt~ Ill'(! ~) l lhl i~het l  by l)racti('f~lly rill 
of tltem, the only c ~ c ~ t i o n s  b e l ~  
those havi~lg only local clrculntiol~ 
without telearal~llic rleWS 01' Press tls- 
soclritio~~ nffiliations. Genernlls the 
forecasts uppetlr in a ~ron l inen t  way 
on-\ ths  Arst luge nnd u ~ u u l l ~  near the  
title line. In addition, mally PaPers 
tlevote t~onsid(~rnb1e column space to 
the publishing of tletnllrd locnl wenther 
data, tables showing weather condi- 
t i o n ~  in other cities, spednl urticlc~s, 
wt~nther stories, riews puragrngl~~ ,  nnd 
t~lmost dally romnients on current 
weather. 

It woald Lte most ur~grttciou~ to 
think of thls s])ontnneous lbress 8rrr- 
ice In terms of sortlid spticbc vnlue, and 
the pfesN of the Nation is tlss111.ed 
t11nt the Wcathrr Rureau esteems its 
frlendly nnd cordial coopenltbon of 
~~~icra less  vuluc In the ilisseminntion of 
its wenther ndvices and Indeed indis- 
pc*n~nble to its efficient fupctloning. 

T)urlllg tllc exhllustive study 
West 111A1t131 llllrriCUIles llnd other 

I.cvol,,iIlg trol,iral storllls Of tile Nortll 
Atl'ntic Ocean wt's "oml'lotcd 1)s 0'" 
of tilts fo~~emsters  c ~ t  t l ~ c  c3entrnl oftice. 
Tile tllc, study included 
ill S11131llelnellt No. N4, of the blont l l l~ 
Wctlt11c.1' R ~ r i e ~ \ . ,   low In course of 
I,ul,llrnticln. 

,lv,lilnhlo tlrltn slliDs re- 
t,, Ils~ll.ogr~l,,hic Oflice 

tl'e Nt1r.v iuld to tll(\ Jnnrinr division 
tile Weltthel. 1311retlu for a l)('riod of 

37 Y ~ R ~ S  fronl 1887 to 1928, illclnsive, 
illrlu(1irlb. tllo d t l i l ~  weather mews of 
the Wc~~~t l lo r  Iiuretlu nnd the puhlicn- 
tionx (ti' vtlrious foreign u~etcurologi- 
cenl ser\*icscw, were usetl In tile work of 
~ g ) l o t t i n g  the trnc-ks of 1111 Storlns of 
trol,fca1 origin. 

o n e  of the most I1nl)ortnnt results 
of t11e study is  t l ~ e  establ lshme~~t  (rf the 
ftl(d tltllt tl1el.e rlre two 1)rincigr~l re- 
gions whrt-e conditions arc* most fn- 
y()r11111e for ti)(, ( I ~ r e l ~ ~ ) m e ~ l t  of cy- 
c.10111r stornls in the 'l'roglcs, one in 
t1lP reg1011 i~lllTI@diut(~ly sooth and 
soutll\vest tile Cape Ver(le Islnnde, 
111 the ""stern Atlantic Ocean ant1 the 
other III the w w t e r ~ ~  third of the 
C;krihbenn Scan. I t  wns found tllnt no 
storms this cllnrrlcter clcveloped 
over the eastern two-thirds of the  
Cnrihbenn Sea during tile entire period 
of 37 years. 

Another in~portcu~t conclusion reached 
is that u t ~ ~ o g i c ~ ~ ~ l  ryvlone will recurve 
to the r~ortllwt~rd tkntl ~lol+thenstwnrd 
"t t]], first fnvornble opl~ortunity, Ir- 
respective of longitude or tinre of year. 
Tllnt 80 mttr~y of these s to rn~s  trttvel 
i'ar t o  tile \ ~ ~ s t ~ t ~ r ( ~  be for,^ re(burving 
18 b w j l u s ~  of tile illflllellce of tile sixmi- 
pernlr~nt~nt ~ L I W  of high pressnl.e which 
e~ te r lds  fro111 tll(~ yicillity of the Azores 
\vest-soutl~westwn~~rl to the const of 
the south Atlantic States. Whenever 
t l~erp is 11 ternporttry brcnklng down 
of this wen 01' 1hig11 Iwessnre to  the 
northward of n hurrimne it will Im- 
l~edjately s tar t  to I.eculbve. 

RIVERS AND FLOODS 

One of t 1 1 ~  severe floods of the pres- 
m t  Asctil year orcurred in the Unna- 
tlit~n River of Oklnl~oniu in October, 
3023. T l ~ l s  flood wus ctcused by Iwo 
periotls of phenon~~~nl l ly  l~euvy rtlins 
that begrrn on September 2U rind ended 
tlhtrut the lniddle or October. TII the 
vnlley of the North Fork of the 
(:rinndinn Iliver the flood wus the 
grentest n11d lnost destructive in the 
hlstory of tho valley, and, notwith- 
s t n ~ ~ d i n g  tht. t111rl)le ttnd tinlrly wnrn- 
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ings given by the Wetlther Bureau, 
the unpreventable losses rcgorted 
were over #;15,000,000. A large pro- 
portion of the season's crops had not 
been hrlrvested, and 000,000 acres of 
rich farm lrt~itls were overflowed. I t  
will be remem1)eretl. that  n great flood 
had occurred in tlre North Uanndiun 
Itiver during June, of last fiscal year, 
causing losses amounting to between 
$5,00(h000 nncl $10,000,000, and an- 
other flood of similar proportions in  
the Arkansas River and i ts  tributaries 
other than tlre (;ll~l:ldia~l, with result- 
ing damage ill fic~uthcnstern ICunsas 
and Oirlalroma :mounting to over 
$18,00O,OC)O, of wlric.11 about $5,000,000 
occurred in Oklt~llo~nn. These figures 
summarixetl show t l ~ u t  the losses by 
flood in Oklr~l ioin~~ (luring tlle calendar 
year of 10"3 were between $25,000,000 
and $30,000,000, rilinost e~rtlrelg in 
growirrg and matured crops, and there- 
fore ungrevental-)le. 

Another flood of verx destruclive 
cltaracter (luring tlrc year was that 
in the I'ittsburgl~ district of tlw Ol~io 
River in Marclr, 1024. I n  this flood 
rtlpidly melting snows ancl l~igll tem- 
peratures played an iniportunt part. 
!I1liere were no crops endangered und 
the timely nlrd accurate flood w a w -  
ings kept the losses down to about 
$3,000,000, while the rcg~ortetl vi~lue of 
property saved tlrrouglr the warnings 
was $10,000,000. 

l'lre third greut flood of tlre year 
wus tlre I1otomac River flood tlrat oc- 
curred coineidelrt1.y with the upper 
Ohio River fiood, tlnd under the same 
causative jnfluenres. This flood caused 
unavoidi~ble c l a ~ n ~ g e  to the cxtent of 
about $6,000,000. 

Other floods of the yeur were rela- 
tively uninr~wrt:int, yet they were suf- 
ficiently l ~ u n ~ e r o u s  to ])ring the uggre- 
gate of reported flood losses during 
the Wnr to $29,519,522, ar l~ i l r  the re- 
~ o r t e t l  value of' property nnved tlrrougl~ 
the fiood warnings issued by the 
bilreni~ wrln $ll,I)S2,370, tlie ltltter 
amount l~eing sufficient to  maintain 
the entire Wentl~er Ilurei~u OII i ls 
])resent blisrs fo r  EL period of llbout 
five years. Ol)riously all figures l n u ~ l  
I)(& inrotr~~~lctc~,  I)nt rrltvlrys on tile sltlc 
of uutler'ntnte~nr~rt. 

AGRICULTURAL METEOROLOGY 

Owing to tlic pro1 rncleil illnes>j of 
Prof. .J. Ururrerl Smith, the former 
efiicirirt chief of this ilivision, t l i~~rt l  
I ~ a s  beerr ti mntc~rirrl sunpension iu the 
resetl1r1r \vork ill tlrr fieltl of ugrf- 
culturr~l ~nc.t~,\rcjlogy ill wl~iclr he was 

n distingulshecl pioneer. ~ o t w i t l l -  
standing this lrnnilicnp and a ve1.3' 
limited force the divisior~ hss  accom- 
plished u notable rlmount of importent 
work under the  direction of the 
efflcient assistant chlef, J .  R. Icincer* 

13eginning us of Junut~ry  'i the s u m  
mnries of weekly weatlrcr rind croP 
ronilitioiis were nguin prlnte(1 a t  the 
Wentlrer Burenu under the title of 
" Weekly Wentl~er nnil Crop Rulletin." 
Some furtller rel'ert~nco to this mutter 
is  ~natle helow under printing. 'L'lle 
~ublicat ion of tilt. wcheltly Corn and 
Wlrerrt Region I3ulletin a t  Chicago, the 
Oottorr Refiion I3ulletiii a t  Nelv 
Orleu~rs, tllc weekly weat l~cr  and croi) 
su~nmrrries r r t  the scvcrnl scc'tion cen- 
t e r*~ ,  nnil the daily Cotton nnd Corn 
trntl Wl~rn t  Rrgio11 Ilulletin i ~ t  r~ nuul- 
I)er. of' 1)oints in tlre prlncipnl ngri-- 
culturt~l illstrlcts, ns well 11s weekly' 
Ciltlle Region Ilulletins folv the west- 
ern grnxing section was collti~llletl nM 
in ~trerfous yenrs. 

FRUIT FROST WORK 

Tlrt~ fruit  frost service was main- 
tnlneil in tlre western fruit  clistrlcts 
on nl)out the same b~lsis a s  (luring the 
preceding yeur. Eight special repre- 
sentr~tives of the 1 ) u r ~ a u  were rrssig~~etl 
to dutv in the csilrus and deciduous 
fruit  tlistricts of the I'flcific. Cortst 
Str~tex during thc. winter and spring 
~rro~rtlrs. 'L'lrin servicv was ~ ~ n l i ~ u a l l y  
succensful during tlre yew ancl wtls 
fully al~preciutecl by the fruit interests. 
~vlro clontri1)utetl npprosi~niltely littlf of 
the exl~cnse. 

Othrr fruit  frost rrrtiritles were con- 
tluctetl tlurirrg the yetlr in the vicinity 
ol' Tioswc~ll, N. Mes. ; Ymnn, Aris. : 
I  bolt:^ I I I I ~ ~  (:r11n11 Junctiou, 0010. ; 
Wiclritu, lians. ; I'eorir~, Ill. ; St. .Josel~lr 
and SgrIr~gfleltl, Mo. ; I1ettsscola lint1 
Tfinrpn, F l t~ .  ; Mobile, Altt. ; ICrist Wnre- 
I~unr, 3ltlsn.; rind New Lisbon, N. J. 
Sonlr t~stc~~rsion oU service \rl18 nrt~cle a t  
Mobile, w1rt1rc t Ire Stltsu~na orunge in- 
clustry is 1)ecoming of 1nuc11 iin- 
port $Illcat~. 

ATLAS OF AMERICAN AGRICVLTURE 

1Za1.1~ jlr tlie yeilr n u t l ~ o ~ ~ i t y  WILS 01)- 
t~linc4 l'rorlr tile ('ongre.ssionul Joint 
C'onrnrittee on I'ril~tirlg for publfshi~ig 
tlrcb 'i'c~~r~l)errtture Section of the h t l a ~  
of Alt~er~ctur Agriculture. AH eight 
y ~ u r s  nf r~~lf l i t lol~al  (Irlta ]lad ~ c c u m u -  
lute11 sincae the ~1111rts and grrkpll8 \\-erg 
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prepared for tllis l~ublicutitnl, i t  \teas tle- 
cided to revise sue11 cl~al'ts 11s needed 
revision to represellt rerords prac- 
tically up to the time of publication, 
A caaroful exunli~ltltion of the hunilred 
or wort? cllarts i u ~ d  diagrums compris. 
in;: thr  tc t t l l~crutur~ scctio~i showetl 
tlial24 lleeiled revision. The n e c e ~ u r y  
cwlnl)iit~tiou of clutn for rrlitl tile r r-  
visioll of tliesc were itccoluplislied in 
tile division \vithout i~delitioilal assist- 
iulce, :tnd c o ~ ) ~  fo~: the scctiol~ resub- 
mltteil to tile depurtmcllt Sol' 11uhlic:l- 
tiou. 

THE 1924 YEARBOOK 

,,,. 10" ott colnmittee as. 
higllCil Se(,tiO1l of tllaL l,ublictLtioll, 

to 125 to the jventller BU- 
yhe nr+ing cllief of (livision 

\qrlts rlssignccl t1z-o fillJ)jc(tt~ fop tllis 
sec.tiolr, nall,,,l.Y, 6 6  A(ljustlnent of 
Agricdulture to ('limate, Soil Collditions, 
r~ncl 'l'opogrn~ily," ulltl " The Infl~(~l lcc 
of' \Vcrlther on Irurm Work nnd Crop 
~ i e l t ] ~ . "  CYopy of tile t es t  matter, 
gnphs ,  :untl c l ~ a r t s  \vchrr prrpclred to 
occupy 65 to 70 p11ges of tile sedion. 

THE 1926 YEARBOOK 

f1311(~ 11)" YpnrlJnok colnmittee de- 
(zide(l to clcvot(, thtlt p~lbllcntiorl to 
frrlits zind I-egetnbles. Two subcorn- 
~llittees were i~ppointed, one on l'ruits 
and tllc other vegetables, the acting 
c1lic.t' of ilivision being tl member of 
each. Srvernl c#olllmittee lneetillgs 
llare I)ecl~ 11cltl 1~11tl :I gt~mernl ou t l i l l~  
for tllc Yeitrl)oolr 11greee1 upon. 

cOOPE1tATION 

('ltnrts, t i~bulur tlntcl, a ~ t l  otllclv 1111~- 
teritll were comulcted during tile Year 
in c4001~er~ltio~i wit11 the ~pr i~ lg-WhQt~t  
Colmcil I r l  n genernl survey of Irllltl 
utllizution in the Northwest. A pu\)li- 
cantioll on the gt~ogrnglly of tlle aLrelL 
~ 1 1 s  tlccitle(1 upoll, 11 selJurntc of whicll 
\VIW nssigned to tllc M7entl:er ~urecl i l ,  
to  I,e r~ltitletl " Tlic (>limate of the 
Spring \\rllent ltegioli and the North- 
western Grer~t  1'111i11s." Tlle nc*ting 
tbllirf of tlivisiol~ t~ttrnded a inretlng of 
tile Sl?r~llg-jvlletlt (!ollllcil fit St. PtlUl, 
Minn., 111 N ~ \ r ~ ~ l l ~ l e l '  ill connection wit11 
the ~rosccu l io i~  of its llrogram. 

JCXTENSION HANDBOOK 

'rll(> cluestion of tlrc prepurntion of 
11 c . o n ~ ~ j r ~ ~ ) ~ r ~ ~ s i v ( ~  t l t ~ ~ ) : ~ r t ~ n e l ~ t r ~ l  I+:steu- 
sion lltu~(ll)ooir, \vlrirl~ llaci ~~.eviously 
l)(~en uutler ronsitlt~sntion, wctu chrystlil- 
lizetl cluririg t11(. ye:~r, 1villi thc np- 
poillt~nelrt of 11 rcllresentstive fro111 
cad)  of tile I ) u r e t ~ n ~  to fol-111 n cei i tn~l  
committer, Ios tllr prc~pi~rutlon of Inn- 
terlnl for tllc* ~tublicrrtio~~. The acting 

1 3 3 6 9 - 2 6 2  

clrief of clirislon ~.ep~'t.sented lhtl 
Wn1t11er Bureau 011 tllis ~ ~ n t r n l  conl- 
nlittce, illrtl sup~rvised the preparation 
of, irrltl coordirlnted n ~ l d  ilitlered data 
furliislrecl b . ~  tllo sevcrnl d i v l s l o i ~ ~  of 
tlie centrill ofiice for this publicntion. 
("o1j.v \vns furnisliecl for 12 printed 
pllfies of the Unndbook. 

RANGE COMMITTEE 

A tlopartme~lt con:nlittee to coilsider 
rnllge ~ r o b l t ~ l n s  ~ I I  c.ool)rrt~tion w i t i ~  
i.cprest.ntatires froul tllc ~lgriculturnl 
c"olleges nnd este~lsion s c r v i c r ~  of the 
\~cster:i grirzing States, inclucliug the 
ttcting of divisioa, who attended 
11 ~ B I I C ~  collf(,rellcc a t  mfit Collills, 
Cola., in Norenlber. ; imol l~  other 
things agreed upon was the 1)repura- 
tion of rllllge tefLching 111t11:u81, 
Weather l3urenu iuntcrinl for ~v l~ ic l i  

been snppiied. 

OTHER COMMITTEES 

'rile acting dlief serveit nlRo ox: th r  
Ozark committee, npl?ointed to con- 
sider all r~griculturrrl ]?rogritm for tlic 
Oznrk reploll, nl~cl dnlit mere sub: 
mtttcd on the clilnatic cl~umrtcristicw 
and Wentller Bureau, worlr in this 
connection. Other co~ninittec SCPV~C(?S 
il:cludecl rnotion picti11'es ruld eshlllits. 

EDUCATIONAL WORK 

trlle netlug c.hic,f of c,i,,isioll as- 
sigllpcl I , ~  tile c~ep~lrtlllellt colllmittee 
011 educntjonnl l,,ol.~i to sul)stjtute for 
1)r. 13. 11. S l ~ n i ~ t z  111 lectures on plant 
gco~rnl?lly tlurillg Dcce~libcr nnil pnrt 
ol' .Jtirlunry, two lwtures cnc.11 1vec.k 

ollc ellcil beillg These 
tltl,ll~ tllr genn.nl subject me- 
t ( ~ ~ ~ ~ ~ 1 ~ ) ~ ~  l l l l t ~  tile illl~llellCt, ,,[ c81imatr 

tile gei)Cmphic dlstributloI, of veg- 
(,t,ltioll in goll~lrnl, alld diiyerollt vnri- 

l,lllllts ill 

STATIONS AND ACCOUNTS DlVlSlON 
WIEATHER QUARTERS IN THL 

FIELD 

~ l l e  mtlintnlanctt of oflice (1ll:lrtcrc; 
in the field durillg tllc year ]ills been 
rrlrrjpd out efficiently (leqlite (lifticul- 
ties elicoulltcrred througli the very gen- 
el'd tlemtilltl for jllcl'ens~tl r e l i t t ~ l ~  for  
t l u ~ ~ r l e r s  hg l(>ssors ant1 the limited 
fuutls nvc~iluble for tllis purpose. 

l~emovnls to ctle~lper rcntect qunr- 
ters lu~ve  bcen made i ~ :  11 few tnses 
nltd spnce rctlucrtl wllerevcr possible. 
By these lneailR delllands for increaseil 
rentnls of $2,388.64, a t  the beginning 
of the Ascnl year, were nvoided. Dur- 
ing the year quarters were moved at 
+I<nouville, T~IIII. ,  nnrl J~ouisville, liy., 
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crease of $3,408. 

llhtl dI)trPe reduccd st the Reading, 
Pa., nhtl Tonogu11, Pr'ev., stations, with 
r 6ultilcr adilitlorrnl saving of $1,195. 
diii*procwlure, IIOIV~~PI.,  has heen ear- 
ri4d so* fnr  in  the last severril gears 
tfikt ffttlt3 more run he Iiopc'd for along 
this 1i111.. C'hunge of quarters is  made 
esgeciall) tllfficult heeriuse of tllc 
llccossitg of securing ofjic.es only wllcbre 
suital)lr tJ~l)os~t 'c1 IoiIy 1 ~ ~ 1  llr~d for in- 
Htrumellttll r.cluill1ncnt rind 1)ecause of 
tlle t1esir:il)ility of m r ~ l ~ r t t ~ l l ~ l ~ ~ g  the 
Continuity of' irlstrumtmtrtl recortls. 
Unrivoldal)lr ilrcl'et~ses in renttrls tit 
Severl stt~tlons res~ilted in 11 net in- 

REPAIRS TO WEATHER BUREAU 
BUILDINGS 

Hcpirirs to 1)uildlngs owlled 1)s tlre 
i)urertn hare I.)cen restrlctetl, owing to 
the* urgc*nt nec'tl for cconornjr, to  tlre 
rninimur~~ required to l~revent ~ e r i o u s  
tlctc3riorntion of ~)rol)c,rtg virlutas, ex- 
cept in onc c6tise. 'l'lre rtsslstnnts' (~ut11~- 
t e r s  :it tile isolntetl station a t  Ca])e 
Iienry, VN., were remodelet1 tuld re- 
paired tit :I cost of $3,727.95, This sc- 
tion w7i1s tnken in conjunction with, 
:~ntl to confor~n to, ger~e~-til improve- 

l)eculit~r to this lturet~u, ~ c t t i n g  fort11 
certriin " not-to-c~sceed '' suhnl)l)roprifl- 
t io~is  whiclr require11 the transfer of 
vi~rinus nmsunts 1111ring t i ~ c  gear wit11 
const-quent uncertnillty a s  to  the nvrlll- 
tthle funds for l~nrtfculnr  projects. 
l ' l l i ~  sort of faulty It>gislntion lvtLS 
11111)1)ily corrrctc~tl 111 tllr. nppropdn- 
tions for 1925, ru~tl, ;IS n result of the 
hudgct systtlm set in ogc.ratio~~, it  is 
cvonfltlently I)c.lic~retl tltlrt the vnrlous 
:tchtirity Ic~atl(1rs \rill entrblrd to ef- 
I'c>c,t ;I more c.flic.iellt utilizntion and 
caontrtrl o f  tllc. ful~tls untler tl~eit' super- 
1isio11. 

I SURPLUS 'BUILDINGS AND PROPERTY 

Wetltlter I$ui+c111u buildings nrld 
grou~rtls J I ~  Ni~r~.ngiinseft I'ler.. It. 1.9 
itnd RZount Wt~uthc~r, Va., ren~t~i l l  Sur- 
1,lus I I I I ~  U I I O ~ ~ C I I I ) ~ C ~ ,  ill cblrarge 01' cure- 
tt~ktxrs. ' ~ I I P  stile, dial)ositiotl, or rental 
of this vnlur~l~ic Government property 
ilils not yt~t  I )CCI~  t ~ ~ l t ~ ~ o r ~ z e ( l  a1111 S I I O U ~ ~  
1)e tlone witl~out fu r t l~er  tlelriy. Gost 
of. only ttrr 111ost urg(111t vtq)tii~~s fin(1 
u~Itee11 tunounts to t ~ l ~ o l ~ t  $2,500 Per 
rlllllulll, wllic~ll exllClls(' i s  IIC~'(~SS~LI'.V 111 
olqdc~r to Ireel) t l~ t*  I)~~ol)rr ty  from 1)eiIlg 
vc*r~dereil wllolly ~ \ ~ o r t l ~ l r s s .  

rnentw 1)t'ing lnrrde by tlre I%ureilu of 
I~irrlltl~ousc*~ to thc (:overnnrc~nt rrsrr-  I TELEGRAPH 
v:itio~l :it C'ty~e Henry. 1 Tllc. 11orm111 existenc~c. t~nd  function- 

uarters nnd nccornmodntionl~ : 
17r('e 0% uervrtory bl~lldit~ga (owned imd 

~yntrolled by tlle F\'catl~er 

STATUS OF WEATHEn BUREAU OFFICES 
AT STATIONS OUTSIDE OF WASH- 
INGTON 

i'or'thc. collectio~~ tun1 tlle fssuc or 01)- 
sc~rvt~tions :~ntl reports and it is grflti- 
fs i t~r :  to sr~tbnk 01' tilth very cordiril 

i ng  G ~ I I P  Wer~tller I<urenu is del)en(l- 
rllt ill fill estvemca degree uporl tt.lt'- 
crc~nhic ill111 irther electrical t i c c ~ i l ~ i e ~  

Itc~11tt.B I~uilcllngs, ate., ownt~cl by indi- 
~i~luttls or  corporation^ : 

0fflc.c. 11111lding~ --_------------- 87 
Iluildlhg~ wit11 kite-flying ficald~, 

rtcrologirnl - ----------------- 0 

Total nnml)er ren(c.11 1)uildlng~ 
pnrtly or wholly occupied--- 93 -- 

TOLIII  -.--~------------------ 223 -- I 
ACCOUNTING PROCEDURE 

At tl1c1 hcginrling of the fisc:rl gear, 11 
very eifielent uccounting system was 
installetl to :~rlet[utitely cure for rk  com- 
plete ledger rreortl of expenditures in 
cBlassifled form in accordnnec wit11 
Uulletlr~ 1 of the I%uren~l of the 13utlget. 

'I'owrirtl tllcl t,los(* of' ~ I I ( J  yefils pro- 
viHi011 was mt~tle to plncc the expendi- 
turca of, Wtwt11c.r Tlureau npproprln- 
ttons olr rr I)udgettlry hasis. Ttris  ha^ 
not: ~trc~viouslg I)ct>n j)r:tctfcnl)le, ex- 
cept 111 part, owing to the 1:tnguage 01' 
tlie 39% iltid prior nl)proprintlon ucts, 

formed l)y the grcltt comlnercir~l 
cicw l~rirltllir~g ouv work. (:c>nevrtllS 
satiaf'ric~tory csontlitions have nttende(1 
trrtnslnis~iol~ cvf t ~ ~ e  drcui t  rcport t~nd  
nlessngc. 1)uslnc~ss tl~roughout the yeill'. 
A colltri1)uting 1':lc.tor 11:1s I)een n s~ntlll- 
clr ~lurnl)er tllrrn usutll of dIsristr~llS 
storms wllic.11 intrrf ' jre SO seriousIY 
w l t l ~  wlre ~ni~intearulcr. Another 
whic.11 has 11utl i ts inll~it~nce is 

I ~~.rrtlnnl in~l)roren~enl in 1ranrculjsSioll 
Ity ~ncchnnioil rll)piu.t~tus. (:omplnintfi 
from this c3tiusc* 111ive heen reducecl in 
numI)cr ttnA se~~ltmsness, t~ltl~ougll 
tilere remr~ilitc some tllssutisf~~c~tion. 
full force of ol)eruto~~s tit t l ~ e  c~eiltrlll 
offlce llus iteen conti~~uoun, no rrrcall- 
cies Iluving occurretl, r~lthough ex- 
l~erted I)ecat~use d coml)lsints 01' ill- 
rldequate snlriries. The hope of better 
pug upon reclnssiflcntion htts SUs- 
tnlned most of the e~nl~loycbes 111 t l l ~ l r  
~vork ,  and realix~ttlon 11as heen provo- 
cative 01' rt rel~ewetl Int~1+pst in find 
~i~pl lcn t lon  to tllelr tasks. 
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Uo~ltracts for telegraph, telephone, 
cnble, ant1 wireless service for 2W25 
were renewed u l ~ o l ~  former advtlntitge- 
dbs terms, \vIt11 the exception of one 
cBo1npan.y opertltiilg oil tile I'aclfic coust. 

Audit of bills for 1111 telegrnl~l~, tele- 
~,llorle, (aal)le, ulld wireless service I)er- 
ft'c,rme(l for tile Weutller 13urenu 
tllrougllout tile coulltry, in(~ludillg serve 
jcues of' specie11 oper~tors ,  wipe rentals, 
pole ttls, WQntller Uurprlu tele- 
1>llolle allLl tplrgrrll,ll line tlccounts, \\'us 
efnrirntls llrltl exl,cditiollsl$ rl(.conl- 
pliflIled 1)y tile local telegrtlpll force. 

c.x,,endetl for 
proximatey $!!40,000. 

*(lvantuge wcls taliell (luring tire 
spring of i'ttirly snt isfuctor~ l)ersollncl 
rolltlltions i ~ n d  o1)portunity t~ffordetl 

rt?usoll of t h e  gooti 11utflt worlr  it- 
ut~tioll to im~)rore fwd brillb. to 
d i ~ t e  some i~npcrrtunt divisloll records 
rue~~tionrtl  ill t l ~ e  Inst nnnuul repol't RS 
lgiug dor~~ltillt. Othel- worlc of lilrcL 
cahr~rt~c.tr~o, ho\vevc8r. Is i ~ ~ r ~ i t l l l g  fill+- 
tlic+r o ~ ) ~ ~ o r t u u i t s ,  tbscc'utioll 01' \Yllic.ll 
is  i~~~~)r r~c . t i c .~ lh l t~  tlu~.i~Ig t l ~ c  I~ur~'icn~~ch 
sensol1 1\'11e11 tt~lc:rl~nl)h tlntics 1~OllHllIlle 
most trf the time of the twq,loyees, 
:11idit11ig 01' I I C ~ O U I I ~ H  denlandi~~g the 
remainder. 

l'lle list below re1)resents the severc~l 
\virtl rt11d cwl~le lines operclted by the 
I~nrenu, I I I I ~  ns  (*onditio~ls ove~' these 
1111c~s h i~ve  breu gcnert~lly satisfi~ctors 
througl~out the yenr t111tl tire S I I ~ I I I I ~ P  
to detnils re1)ortetl in 1)revious 1111- 
r1uiil rrl)ol'tS, l'c13etitioIlS tllel'P0l' Will 
Ije o~nlttetl this year: 

Block Island Mutullurk ~ ~ ~ ~ h ,  1'. 1. : 
'l!clegrt~plr line two-wire lensed to  com- 
~ncrcinl con11)nhy for teic1>11011c2 commoni- 
<'iltlOll. 

Norfolk-(ynl,tb lIellry, ],., llnd Ill , t telnri,  
N. C .  : 'l'rlcgrnph line. 

Wllitc~flsh I'oinl llnd V~l'Itllllon I'oint, 
Alich. : 'l'elrphonc line. 

Uci,vrr tHlnna lLlld ~ h n r ~ C V o i x ,  MiCII. : 
' ~ ( ~ I P ~ I ~ O I I C .  

North ulld Soutll Mnnitou nnd Slt*el)i~~g 
Ileur I'olnt. Micll. : Tc.lephone. 

Alpen,,, hIidd!y and l.hl,uder Rny 
Islnncl, Mlcl~. : l elophono. 

l'olnt Ilrycr nnd Sun .$nselmb, Calif. : 
Tcl~q~l~one. 

North IIrntl nnd Fort Cnnby, \%'ilnh.: 
'I'elegrnl)Il. 

'I'uloosll Isln11~1 11nd Port Angeles, Wnn11. : 
Telcgmph. 

AEROLOCICAL INVESTICATlONS 

The o~ily ex~)rinslol~ of aerologicnl 
c11)st~rvr~tion~ effected during the year 
c ~ o ~ ~ s i ~ t e d  of the estr~l~llshment of n 
legnlt~i. pilot 1)ulloon stntion a t  RIem- 
1)11is, T c ~ I I , ,  311111 11t (;u~*tiqtio, l~c111isI1 
West Indies, tlie luttcr tllrougl~ coop- 
el.utiol~ wlth the Dutch Go~~erl ime~it .  

KITE STATIONS 

Observations \\'it11 kites were made 
regularly at Broken Arl'o~%~, Olila., 
r)l'eXel, Nebl:, I)Ue West, 8. C., l?;llell- 
dale, N, Dilli., Croesl)eclr, Tex., Iioyal 
(!enter, Inrl. Kite f1igl1t.c: rlre made 
daily \hTllrnever ~ ~ o s ~ I l ) l e  rllitl 111 ttddi- 
ti011 ~ v h r n  C O ~ I ( I ~ ~ I O I I S  n1.e ~ ~ ~ v o P I I I I I ( ?  
~ 0 l l t i l l ~ ~ ~ S  st?rieri of f l igl l t~ IIPP mlldt? 
Pel' 1)(~l'10(1~ of 24 to :If; h0llrS. Tilt? 
I \ . V ~ " I ~ P  tlltitudt? rc~uc41ed 1% 3,000 me- 
ters >tl)o\*e see~-le\,c~l, but t~ Itvge p1.o- 
])or11011 of the i l i g h t ~  (h~telltls to 5,000 
~ ~ ~ t ~ t e r w r  higllcr. Iirc.o~*(ls of a ir  
l)ressure, t c n ~ l ~ e l ~ ~ ~ t ~ ~ r u ,  I~uulitlity. and 
\~ill(l  fll'tA I l l I l s  Ol)ttlint?ll. 

PILOT-BALLOON STATIONS 

~ ~ ( l r l l ~ l l i :  rllltl tlfterl,O,,ll O~~serl,clt~olls 
I,.\. lneillls ilf I,llot ~ , ~ ~ l l ~ ~ ~ ~ ~  
ILt  sis stUtiOlls listed 21bove, 
tllltl I;ey J ~ I ~ ~ ~ ,  I+~lll., nlltl  w ~ ~ ~ ~ ~ , ~ ~ -  
tOll, , . ,2ftrnloOll ol,ser ,,,, tlolls ,,.,,,., ,,,,, 1, ,,t ~~ , l l . ,~ l l , t  ,,,,, ,rt., 1, ,,,, ,, ,  
~ 0 1  () , ,  lt~lcltsll, N, ~ , ~ l l l s ~ l l g ,  ~11~,1,., 
~,tl(lis,)ll, \,qsD, n ~ e l l l , ~ ~ l ~ s ,  rp(,llll., srlll 
Ii-r.rulc.lsc.o, C.lllif,, rlllil stin J ~ ~ ~ ~ ,  p. ll. 
li~roln tllexe o~servc l t io l l s  tile ,villtl con- 
ditions ,,,lriOux lleigllts Itre tel,,- 
pri~pl~eil to district forecast cellters nt 
~ ~ ~ ~ l ~ i ~ ~ ~ t ~ ~ ~ ,  pllicqugo, ,llltl Snll F ~ ~ ~ ~ ~ -  
,:I s,,,l, ,\.llerr tlleS. f ,,,.I tllr ~ , ~ ~ ~ i ~  for 
.' +iyjllx ,,.er,tllt,l. u l-orrrnsts issued to 
tllc, l l l ~ ~ ~ t l l r y ,  llrl,.tll, tlllcl l)Ostl,~ tl,.itl- 
tlOll ser.v~~o(,s~ 

Sl)ccinl O~)stll.,.tltiolls ,yere lllrllle cllld 
t(~l(~gral)lletl \vllcll rrquested for use 
in con~lectio~r with 1o11g-distn~~ce air- 
plt~lle lilgllts, frrc-1)nlloon races, etc. 

('olltlllu(~d cfl'orts : \ ~ d  progress lluvc 
I)(!ell mll(le ill s(>curing llullleyous two- 
tliPoilolile o l ~ ~ t v v ~ ~ t l o ~ ~ u  to (letermine 
to wlltlt r s t e ~ ~ t  tllcb I)r~lloo~l is i~fcccted 
1)s C-~)~lye(ati~)ll till(l 10 stu(1y its l,ella\rior 
a t  lilg11 altitudes, rs~~eciul ly nbove 
10,000 meters. A tletriilrd anc~lysis of' 
tllesc results htls 1)eell lllllde tllld n 
I ! U U I I ) ~ I ~  US ir~~l~ortrilit  collc~lusio~ls 
1 encllctl. 

COOPERA'I'ION 

c,oOl,erutioll bet,vcel, +.lle 
A I ~ I I I ~  1111d KIIIJ' lllC1teOl'Ol~gi~lll SPP\'- 
ices 1111s Iw(~11 c80ntinuccl duriiig tile 
yenr. 1De1c.ll 01' tllrsc services hlnin- 
t11i11s 21 I I I I I I I ~ ) ( ~ I +  of' ~ ~ t l ~ ~ f - l ~ i ~ l l o o ~ ~  st11- 
tiol~s, \vl~osc ],rinlr~ry 1,nrl)ose is to 
f i l r~ l i s l~  wiutl clntrt of' l~r~~net l intc  Iocnl 
I~~tr l 'es t  to n\*lutors at tlyi~lg iields. 
Tl~ese obser~ntioas are  regularly tele- 
grelpl~o~l to tlistric't i'ort~cr~st ce11tei.s 01' 
tilt1 J V ~ I I I ~ ~ I ~ ~ I ~  I ! I I~~I I I I ,  \vl~(brtl, su1)l)Ie- 
~i~elitctl  r rill^ our O\VII .  t11c.y nrr used 
in i s s ~ ~ i ~ ~ f i  " iIyI11g \vor~tller " forectlsts. 
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In  tlddition to  the statioris i n  the 
United States proper, the Navy main- 
tains one ttt Santo Domingo, Domlni- 
call Ilepublic, mnc a t  Coco Solo, Canal 
Zone, whicli, together with those of the 
Weather 13ureau a t  Sun ,Juan, P. It., 
and Key West, Ii'la., and the coopera- 
t i r e  station a t  Curacao, Danish West 
Indies, furnish information of value i n  
connection with the development and 
movement of hurricrlnes. Additional 
stations in this region a re  necessary, 
however, to make this service PSOP~~IY 
effective. As yet only n single pilot- 
balloon station is  maintailled in the 
Pacific, this being a t  Pearl Harbor, 
Iltrw:~ii, uni1c.r the Navy's supervision. 

In  cooperation with u represents- 
tive of the United States Air Service, 
thc a i r  mail  cords for the second 
yerir were :~nnlyaed and studied. 
These werc! comhined 'lvitlr a similar 
unnlysis mt~de  last year and the 
results publisl~ed in the Monthly 
Weather Iieview and a number of 
aeronauticril journals. 

The official in charge of the aerologl- 
cal investigations continued to serve 
an the Weather Bllreau representative 
on n scctionnl committee that  i s  pre- 
pfrrillg an aeronautical safety code.. 
The committee i s  composed of repre- 
sentatives of the Departments of War, 
Nuvy, Commerce, I'ost Off~ce, the  So- 
ciety of Automotive Engineers, the 
National Aeronautical Association, and 
aircraft manufacturers. Tlre code 
when completed will rlrovide r e y l a -  
tions for thc design and mnrlufacturc 
of aircrafts, qualificntions of pilots, 
es tulr l ls l~r~~cr~t  of airdromes and rrir- 
ways, nnd dissemination of metcoro- 
logical forecasts and warnings, etc. 

CENTRAL OFFICE 

AH kite and pilot balloon ohserva- 
tions mrrdc nt tlre Werlther Bureau 
stntions a s  well a s  the pilot bnlloon 
observations made by the  Army and 
Navy a r c  forwarded to the central 
office of' the Weather Burerru for final 
reiiuction urld study. Numerous in- 
quiries a re  received for these data  not 
only from Government departments 
but from colnlnerclt~l aviation concerns 
as well. 

A meteol'ologist wlro devotes 11is en- 
tire time f o  the study of' t l~esc records 
with refcrt'llcc lo  scientific prol)lems 
of meteorology tint1 their prac.tfcal ap- 
l)lic.:ltion has heen artsigned to central 
ofiice staff during the year. 

A summary entitled "An Aerologicai 
8urvey of tE1cl United States" hns been 
brought pructicnlly to completion and 
publication of I t  is expected shortly. 

Tllis will collttli~l the results of 
free-air obnervntiontl made in this 
country. 

The publication of monthly summu- 
ries of the free-air coriditions in cur- 
rent issues of the Monthly Weather 
lieview was contined during theyear- 

SPECIAL PROJECTS 

111 cooperation wit11 t f ~ e  united 
s tates  ~ i l .  service, plans were corn- 
pleted during the year relative to an 
investigation of certain m~teorolo6i' 
cal problems with the use of a manned 
frpe b~lloon, ~ l l c  prvgrrllll i ~ ~ ~ + l u d e d ~  
~)l.imrrrily, $1 series of collsttlr~t elevfi- 
ti or^ flig~lts for the 1,urpose of trl~cirlg 
the pat11 of a i r  c.1lrrpnts, o))t21ining 
thereby flrst-hand i~lformatioll con- 
cernillg the free movement of I ~ o r t i O l ~ ~  
of t11e atmosphere under certain press 
sure (Hstributiol~s. 111 addition, ob- 
~ e r v ~ ~ t i o n s  WOI'C 111t~d~b of tile : L I I I O U I ~ ~  
of dust in t l ~ !  air, skx brightness, size 
of cloud droplets, visibility, etc. Tbe 
iliglrts were rntide from the Army post 
a t  Scott n'ield, 111. C)n the fateful 
tent11 flight the two pnrticipa~lts, 
C. Le Roy Meisinger, Wer~t l~er  Bu- 
reau representative, and Lieut. Jnlnes 
T. Neely, Army Air Service, pilot, met 
tlreir trclgic cleuttls. The Army board 
of inquiry concludetl that  either in- 
tluction from a distrrnt lightning dis- 
c l r r ~ ~ ~ g e  oi. a tllrcct liglltning strolre at- 
trrrcted by their rrldio ecluipment 
caused the hallool~ to catch fire and 
fall  to the earth. T l ~ e  results ob- 
tuinetl (luring tlreir previous flights 
will unquestiontrblg .yield informatiou 
of meteorological vrlluc, tllthough a s  
yet i t  llns been imprr~cticnblc to study 
thc records. 

CLlMATOLOClCAk 

COOPERATIVE OBSERVERS 

The lnrge corps of nlcn rrnd women 
making tiaiIy observcrtlon of wet~tlrer 
conditions on n nonpny hasis conti~lueti 
their erccllent coopcrtrtion, uncl too 
much praise can not be given these 
faithful worlrers, wl~ose reports form 
such n substantial bnsis for 8111 tile 
wet~llier 111forniation grltlicrccl uncl 
plrlced before tlre l~ul)l;c*. 

In the mrdn the c,ou~rCry is now so 
\wll covered by thesct ol)rervclrr thrct 
?ow new stalions wctw esl:rhlisl~ed at 
Oovrrnnlent expense tluring the year, 
tl~ougll in n numbor of instt~rlccs the 
I~usiness needs of intlividurils or corn- 
~talries were so closely flssocittted with 
weather conditions that they were will- 
ing to cooperate in securing the neces- 
sary dnta by furnishing their own 
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+cluipmel~t, tile bureau to cooperate by 
supervising tlre work and publishing 
tile clntn so grttheketl. 

Tlre policy of insuring against loss 
on ticcount of r ~ ~ i n  or other adverse 
wc~nthe~+ con(litio~~s, now becoming so 
1rrc&vnlent, hns I-cbsulterl in mucl~  an- 
noyr~rlce to our cooperutive observers, 
!vlro Are freqnclntly cmnlletl upon to mnke 
Irlec~surements for periods other than 
tllosc llsllnlly o1)servetl. l'erinission to 
make 11 rensonnblo cl~arge for such 
service will probrtbly result in u re- 
cluvtion in t l ~ c  nun111er of these re- 

guests, or a t  least in  runking them less 
of )I Irarilsliip in view of the proupec- 
tive rrmunerntion. 

INSPECTION OF COOPERATIVE 
OBSERVERS 

Tile proRI'Llll3 Of illsl)ecting t1leS.e Sta- 
tiolls oltcsc 111 tllrec Yeltl'S 1 1 ~ ~  fallen 
inuclr in I I ~ ~ C I L ~ H  dile to illsumcient 
fulldh, lllld little \\'Ol'k this cht1~- 
~ ~ c t c r  was r~ccoluplislletl during the 
g n ~ r ,  t1esl)itc t l ~ r  urgent nceil Illere- 
i'or rlnil t11o tlireiSt benefits t l ~ r s e  Inen 
find WOlllnll rt.Ceivf! is1 1)ettering their 
work t l ~ r o u g l ~  pchrsonnl contnrt with 
the snj)rrvising oAicinl. 

PUBLICAT~ONS 

'Fl~c ~na t t~r ln l  f'or the stutistical por- 
t io r~s  of the trnnual report of the Cl~ief 
of Mreuflier I<urrr~u, 1022-23, wris as- 
semhlrd n11(1 the ~ o l u ~ n e  issued 11t the 
~ ~ s u u l  time. 1,ilicwise tabultlr mutter, 
ch$trts, rind clisc~ussio~~s of t l ~ c  nruin 
1ve11t11c.r fuctors were ~)r~ptii-o(l 11s USIIIII 
fo r  t11r Montl~ljr Wrntlrer lieview. 

Y'l~t. 11u11lic-at io~r of tlre Monthly m ~ t l  
Aununl ('lin~utologicnl D,ntn for the 
several Stiites trnd outlying t~lrrrls pro- 
wetlei1 114 11s11a1, r111c1 110 importnat 
lt~psex in the regulr~r rind prompt i s s a ~  
bf these nrld their tlistrihntion lo the 
p ~ ~ b l i c  occnrretl. 

No in~portnnt cllt~ngcs 111 tlie mnliuer 
of 1,rcbst~nting the tlnttt, or 111 their char- 
rtcter, wcI1.e suggestecl from any source, 
:~nd  i t  1i111.y 1 . 1 ~  snfrlg rissuine? they 
s;~tisl'r~c~to~-ilg 111c1ct tho 1)ul)lir neetls. 
'1'11eg nre in ~*onstnnt ilemnnd for use 
111 l~ (~ t11  t t f l '~~ i~n ,  cult1 rvo used wit11 in- 
c~~casini: nnn~ljers nntl over grenter 
tu-eas by :111 c.lnssed of bnsihess or 
~trthrr- Intc~rc?sts. 

'Pile sl~prinl s s ~ o ~ ~ f n l l  hu l le t i~~s  issuet1 
for  t l ~ c a  i~~fo~.rntttion of Irl-ipution nnd 
wt~ter-l,oweib interc~sts ill the scvc~*al 
wratcln hIol~ntnln Stntes ware cont111- 
lied rrr i  urrrinl (luring the minter llionths, 
thougll t1le1.e is II gonert~l tendency 
to the 1)ellef thnt ono or two issues a t  
the c l o ~ e  of the mow RPIIROII would . 

' safflciently serve all n'eeds, and several 
of the State directors have ndopted 
the plan, making special efPoloFt a t  that 
time to secure the fullest information 
possible concerning the depth and con- 
dltion of tlre snow in tlre niguntains, 
to enable satisfactory estimntes of the 
probable nmount and time of tlre prin- 
cipal run-olr t o  be made. 

A .few additional sttitions 11ave tnlren 
up during the year the printing of 
the new rind enlarged Form 1030, me- 
teorologicnl, which gives a detailed 
summary of all  the observations mndc 
nt tlle station for the morltli just 
cSlosed, nnd includes compurrrtive dntn 
i'or the s(lme n ~ o n t l ~  in previous yenrs. 
These are  now publisl~ed a t  8ufiIcient 
~tnt iol ls  to give n good represelltntion 
for the entire country and are much 
souaht by the ~)nblic. 

Tile printing of tile separate parts 
of ljulletlll W of tlje Wentller Bureau, 
whicll sun~sunrizes nil past records a t  
$111 stations, was a t  n standstill for 
Inally montlls, but wns ngclin takell 
up and some 25 of parts  luost de- 
sired were printed nlld distributed, 
furnishing n much-needed mediuln for 
unswering iuqulries a s  to pi%vailing 
meather conditions. Ten more of the 
1)arts were prepared during the latter 
part of the year and submitted to the 
Government Printing Oftice, leaving 
only nbout a doaeu co~lstituting the 
remninder of the 106 parts wllich nre 
prnctically reudy for  publicntion nnd 

he snblliitted sllortly for coniple. 
tion of tlro set, the printing of mllicli 
it is 11op(~I can be nccornl)lislied dur- 
ing 1 1 1 1 h  l)rt~st?nt fiscnl year. 

T l ~ e  policy inaugurated during the 
preceding year of printing nnnual 
sun lm~~r ies  for the stations having long 
records wns conthlued, nnd s1ic11 re- 
ports for 1023 were published a t  nearly 
all tlie stutions issuing similar reports 
for 1922. 

Two e x t e ~ ~ s i v e  new tiibles. embrac- 
ing tlre menn muntl~ly and annual 
nraximum temgerntures nnd similar 
datn for tile station pressures mere 
added. With the publication of these 
~pecinl  tnbles and in combination u7ith 
the tables of men11 monthly and nn- 
liual temperuture nnd monthly nnd 
I I I I I ~ I I I ~  ru~iouiits Of precipitation ap- 
pcndng 111 the nnnuuls for 1922, t l~ere  
is  now avuilnble In l?rinterl form pruc- 
tlcnllg nll tho dt~trl rcquirc(l for stutly 
of the I I I I ~ ~ I I  rlimntic Envts over periods 
c~xtei~tling bnclc in sorne cases 100 or  
inore yenrs. Tlrcse,qhould pl*ore espe- 
c.irllly vnluable ill tlic study of prob- 
lems of possible clirnntie clranges or 
of  upp posed recurrences of weathrr 
conditions. 
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'rile ilrcrrusillg need for  insurance 
l~rotc~ction Slsom ifainrigr by hail and 
wind storms has made necessary the 
c,ollection tlnrl Publication of more de- 
tails collcrrning the occurrence of 
thrse H )rnls and their distkibution to 
C I ~ U ~ ~ C  Xle I ~ S U ~ : I I I ( B  co~npanies to ilr- 
rive :kt ttcluitl)le rates for the diflerent 
hectiolts. 8l)ecinl efforts are  now be- 
inp lnttde to c.ollect tire necessary dotn 
tultl they a n >  beilly ])rlnteil in n special 
tr111lr ~llontllls in tht. Monthly Wrnther 
Itevicw7. 

SPECIAL WORK ACCOMPLISHED 
DURING THE YEAR 

T'llc ])rc~pnrtrtion of ncw daily nor- 
I I I ~ ~ I S  01' tempc~uture coverillg the 46- 
yctlr period ~ u l y ,  1876, to June, 1921, 
\!.as 1)rnc.tictlllg com~,l(>te(f during the 
ypiu. tind the f rial vllllles for-ilrded to 
tile vtlrious stations for current use. 
'I1)le ~ . e ( i u ~ s t i o ~ ~  of tllese to a uniform 
pelloo yea1.s l l a ~  heen accomplished, 
and the tahles for all  statious having 
sucll nornlillg, together wit-, a brief' de- 
~;a.iption of mrlllnrr b~ which they 
\\.ere determined, ]lave t~eell prepar& 
for  printing. 

ljTurtfier promess wiL% ,ra(le in col- 
]e(.tillg c1iru;ltic (lota fior jlnportunt 
Foreign countries, ant1 data fo r  several 
sections a re  now prnc.ti<~nlly complete(j 
~ l l d  ready for printing, ~ u c h  assist- 
rulce 11as been given by W. W. R M ,  
who is  in cqharge of this work, in ex- 
tluc.tlrrg foreign data  upon written or  
oral requests, rind he  11ns translated 
;I number of Important papers for 
p ~ ~ h l l c t ~ t f o ~ ~  111 the Monthly \lvc~ntl~er 
Itrrirw. 

On urcoul,t c ~ t i  several long periotls 
c~f i l l n e ~ s  tiild f'rc3qu~nt rind in some 
ca.ses long cletalls of 1.1~rlm to other 
divf8iorIs, the effective force of the 
rlimatological divlnion has been some- 
\\'hat dinlinished afi compurerl~ with 
r~revious years. All routine work I~as ,  
liowever, been carried forward a s  
uxuul. 

Due to inc.reasing work along all  
linex, the clerical force of the division 
is scarcely equal to the demands made 
upon it, and In order that more care 
(*till he ~ i v e n  the prepuratlon of ma- 
terial for clistrlbution to the ~ u h l i c  i t  
1s again urged that  a n  additionul well- 
trained met~oro lods t  he amibaed to 
the  dlvislon. 

Muell cbreilit is due ench employre 
for the c*onscientlous efforts mr~de  to 
Ciilly forward the vtwious lines of 
work. 

MARINE 
Tlie wdvent of 1.adfo tclepaplly 11u~ 

had the effect of materially modifying 
rind developing the ocenn meteorologi- 

(-111 work of the hureau. I n  tlie days 
when repor+ts of observat jo~~s made 
set1 could be transmitted only by mafl 
their use was restricted to such pur- 
poses a s  the detern~ination of aveTage~ 
or  nonnnl, weatlter conditions over the 
oceans ilrlcl 111e geneall study of at- 
mospheric phenomena. With the &- 
velopnlerlt of rndio telegraphy tlle col- 
I r ~ t i o n  of such rcports for forecastinP 
purposes wtis rnude l~nssible :~rltl Illls 
hecome of primary in~portance. Tllis 
Is n ilistlnc~t hrfinc11 of ocean meteor- 
ology ZI I I (~  is t~ttttched to the forecast 
work. 1Cef(w?nce to it will tlterefore 

'Ounil ulltler head. 
Tile collection 1)y I I I ~ I I  of vesa l  

wcuther re1)orts continued ns usual 
( 1 ~ l ' i l l ~  the past year. The nunlher of 
re1)ortsreceived Was ~ O m e ~ h f l t  in ex- 
ress of that of the l~receding yens. 
Tlie v o l n ~ n ~  of rcll(Jl'tS rertchirlg the 
bureau varies wit11 the stnte of ocean 
s h i ~ ~ i l l g ,  ridllg o r  fflllinfi a s  the num- 
1)" of ~ e s s e l s  in rommlswion inrroases 
or (&crenses. Tho number and the 
d l l l r a ~ t e r  of the 1'epOrtM rcc~ived in- 
dicate the t-ontinued interest of sea- 
men in the work a s  well 11s n satis- 
fll('t0ry ntlminiHtrIltiol1 of the work On 
the Part of the I)urcnu. 

E'or several yerlrs Past the bureau 
has desired to coo~~era te  in  the corn- 
pilation of international ocean weather 
data ~IIdel '  a re~olutiorl (ff the Com- 
mission on Maritirne Meteorology 
adopted a t  Rome in 1913. Iluring t h e  
past year it was p o ~ ~ i b l e  to begin such 
rooperation by the ns~ignment of an 
additional eml)loyee to the marine 
work. 

An important part of t h r  marine 
work is tho supplying of meteorologi- 
cal data for publication on the pirot 
charts. These charts, a s  generally 
known, a r e  issued by the Hydro- 
graphic Offlce o f the Navy Depart- 
ment, the Weather Bureau and Hydro- 
g ~ u p h i c  Omce cooperating in their  
gubllcation under a n  act of Congress. 
The furn i l~ l l i~~g  of material for  t h e  
pilot charts proceeded a s  usual d u r ~  
ing the year. 

The tilne 11,ix now conle wjlen a 
general revision of the n~eteorological 
data  publlslled 011 the pilot cflarts i s  
necessary, trnd rrron~mendt~tion to 
that  end llns nlready been made. I n  
order to undertake such a revi~ioll, 
wllich I l ~ v o l v e ~  tile compllntlon of a 
large amount of acculllulated dattl, i t  
will be necessary to augment the force 
of the marine clivlsioq. 

llecer~ty there 11ns been a revival of 
interest in the subject of ocean sur- 
face water temperatures and their h- 
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flueace us 11 P~lctor in wecttller cclusa- 
tion. Tile coml)ilution of drrta necles- 
sary to the ~~evision of nornrtlls for tlie 
pflot chflrts will render aviiil*il)le for 
study in  this connection u lurge nuin- 
ber of \1,11tt>r tempcruture ol)sc~*vations. 

During tlrp yenr cthout the usual 
nn~ount  of ocean wer~ther clutrt w c ~ e  
Y I I ~ I I I H I I ( ~ ~  for use in Aclt~lirttlty (*11ses. 
Tllis routine fenture of the nlnrine 
~uc~teorologictil work is one that  brings 
to tile hurriku nnmerous erl)ressions 
of :i~)~recitltion from recil)ierlts of 
dat t~.  

SOLAR RADIATION INVESTIGATIONS 

1)urilrg the year tlle weather bureau 
obsei.vatories a t  I he Unirersity of Chi- 
cago nnd in Centrrll l'nrlc, New Yorlr 
City, have been ecluipl>ed with the new 
weatller bureau tllrarmoelertric- rc~cord- 
irig pyrheliometertr, I L I I ~  t l r ~  r)yrheIio- 
metric e q n i ~ i n e ~ i t  a t  Wushingto~i, D. 
C.  ; &Iudison, Wls. ; rind Linroln, Nebr., 
l~tis been maintai~red rta in 1111st years. 
l'hesc Ave stntions now ol~tnin con- 
tlnuous records of tlre ltite~lsity of the 
totnl m d l ~ ~ t i o n ,  or heat eriergy, re- 
cwived on a Irorixontal surfrice directly 
f r o n ~  the sun uncl diffusely fmm the 
sky, and a weekIy sumnlary of the re- 
~ u l t a  is given in elicll number of the 
Monthly Weather Review. At the 
srllne tinie n sunlmr~ry is given of the 
measurernet~ts of tile I n t e ~ ~ s i t y  of dI- 
rect solrlr radiation a t  nortnnl Inci- 
tlenre, made with a Marvin pyrllelfo- 
meter a t  Wnsl~ington, 1\ZtldIson, a ~ l d  
IJnroln. 

The recordi~lg l)gl~l1eliometc~l.8 in- 
stalled a t  Chicago and New York, u11d 
also one belonging to tlie Tllo~npso~i 
Reseilrcb I,aborutory,, Yonkers, N. Y., 
were 8taudnrdieed By the solar radia- 
tion sectlo~i; nnd, in cooperation with 
tlie instrument division, investigations 
were c~ritlucted looking to a n  improve- 
ment in this type of instrument. 

During the visit to Waslli~~gton of 
Or, Ladi81,lns Gorcxydski, clirector of 
the Central Meterological I~is t i tute  of 
Poland, con~parisons were obtained he- 
tween weather bureau pyrlteliometers, 
11 pgrhellomete~* that  he will use in the 
Ilesert of Sahara, tlrid ~i lso one that  
will be installed tit the inngnetic and 
rnetcrologicul observatory of Samoa. 
These rompnrisons mnlze i t  possible to 
express the important radiation mens- 
urements that  will be obtained in equn- 
toriul Africa, and near the Equator in 
the Pacific, i n  units of the Smitlrso- 
nian pyrheliometric scale. 

The qualititjt of heat receivecl from 
the sun on a horizontnl surface is  rec- 
ognixed ss an important climatic fac- , 

tor, es~)ec.iilllg in its relation to  pltint 
growth. In  111rge cities, however, not 
so inucl~ irnportaiic.e ottriclies to  the 
hoat ot~ul 'f]~ 111 soltlr n~cliutioii as  to 
the l i yh l  r't~terrsiflt. Tllerel'ore, in re- 
sporr~e to thc rcquchst of' tlle I l l m ~ ~ i ~ l a t -  
111g 1~1rgin~c~1~ing Sn(+iety of A111(*ricu, 
tllc roltttion l)c~t\\Tt~r~l l)yrllt~lionrctric 
records of r a ~ l i t ~ t i ~ n  inte~rsit,y uud 
~~liotonrelric cloudlrss tlrty if the r~~ct la-  
lion illtensity llrrs 11cc.11 the* subject of 
ciri irlrestigntioll. T11e rc~nullx slloff 
that 011 n clourllesx drry if the railia- 
tioll intenh'ity on 11 horizontal snrkce,  
er1)resbcd iu granl-caloricw pels 111inute 
l)('r scluitre cSc~nti~rlc~trr.. I)e 11l11ltil)lied 
bg (i,70, \ye obtttin the tlrlgligl~t 111- 
tclllsity 011 l l l i ~  salllr surfilcth, 6'xl)rc'ssed 
111 foot-cdc~litlles, ~\.itll a ~)l'ol)r~l)le erl'or 
of 5 ])rr cnrt. \\"lli ti cloutly sky the 
fuctor is  ~tbout 7,000. 

This r e ~ u l t  is  imlrortcult, irince in 
Llollle of the larger cities methods in- 
\rolvir~g 11 ~ i ~ r t ~ s u r c n ~ e n t  of tlie totul or 
Ilc'llt t311c'rfiy of solrlr rilcliation a r e  ein- 
1)loyeil to measure variations in the 
iritellsity of tlayliglit. 

As statetl in the Illst llllllual report, 
tlte Wentl~er U U ~ P I ~ U  is cooperating in 
an iilteriitltiollal investigt~tiou of the 
dust content of tilt? ntmos1)here. li)nch 
d t ~ p  r i  count is niocle by means of a 
I~igli-power microscope of the ~lunrber 
of dust ~)urtic.les rollectetl from a 
known volume of a i r  by the Owens 
jet dust counter. Most of the recolds 
h a w  been mrtde a t  the Americun Uni- 
versity, which is situated in tlre out- 
aklrts of W~lsl l i l l~t(~l l ,  a t  some distance 
f r o n ~  thc. Weather Bureau; but ilur- 
1116 the wfllter of 3923-24 they were 
made ~t I)oth the university and the 
Wetither Bureau. A few recoivls were 
also ohtuiuetl in Ollicago during Sep- 
trtnl)er 11nd October, 1923. 

Througli cooperation with the Army 
Air Service, records of the dust con- 
trnl of the atmosphere were obtain& 
durlng airplane flights up to t~ height 
of 10,000 feeat, in thr  Irite summer rtrrd 
fall of 1823, and in the sl)rin& of 1024 
t l n ~ ' l n ~  l~rrlloo~r t t i~l l ta  up to  I ~ ~ i g l ~ t s  of 
?,000 fcaet. 

A summary of the results ol)tnlned 
hetween Decernber, 1021, and March, 
1924, llas been pablislled in  tlie Month- 
ly Weall~er Iteview for Mairlr, 1924. 
Briefly, tlie surface measurements even 
11t the Alnerical~ Unlversitp clearly 
ellowed fnrrensed dustiness in winteiv, 
clue to s~uoke. The increase was e s p e  
ciails nirtrked a t  Wlrshington durlng 
tlie winter of 1022-23, when, on ac- 
i80ullt of a coal sl~ortnge, the burning 
nf 11 rertain perce~itage of bituminous 
coal in heating dwellings was  obligu- 
tory, The mnxlmum number of dust 
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particles collected per cubic centitneter 
1s 7,180, a t  Chicago, under average 
conditions. At the Weather Bureau 
in Washington the niaximum is 6,04e 
on an unusually smoky clay. 

I n  summer, convection carries con- 
siderable rlnst a s  liigl~ a s  7,000 feet, i t  
being more noticeable in  the afternoon 
than before noon. I n  the late fall 
there was Httle dust above 5,000 feet. 
Some few dust particles-from 30 to 
50 per cubic centirneter-were nlways 
found, even a t  the 10,000-foot level. 
A t  this height their diameter averaged 
Et))Ollt one-fourth a s  great a s  a t  the 
sul~f'nce. 

A close relntion exists between the 
dust c o n t e ~ ~ t  of the atmosphere rind tire 
limit of visibility, although the at- 
mospheric humidity is also a n  impor- 
tant  factor. 

Itnin o r  snoxi7fall c leansc~ the air  of 
much of Its dust. Llght winds favor 
the accun~ulation of dust, especiully 
in  the  cities. 

Besides dust pnrticles tlue to srnoke 
and loess und finely-divided mineral 
particles taken up by the wind from 
the ground, spores and pollen in small 
quantities have been found even a t  tlie 
10,000-foot level. 

EDITOR'S OFFICE 

Tlre Monthly Wercther Iteview, now 
in the fifty-second year of publication, 
serves several useful purposes, clrief 
among whirh a r c  t l ~ o  following: 

(1) It ennl)les the IJnlted States ns 
u mernl~er of the family of! nations to 
carry out tllat spirit of comity where- 
by each memher furnishes to every 
other nielnl)er a compl.el~ensfve sum- 
mary of the meteorological observ6~- 
tions rnntle under itu direction, receiv- 
ing ill return a like courtesy from the 
others. progress in ~neteorology can 
be* nt1~"iulrrd ouly by the f~l l lest  co- 
opera ti or^ on the part of all  organizecl 
btervices o r ~ d  jnslitutions; i t  is  througl~ 
the p u l ) l i c * ~ ~ o n  of the Monthly Weather 
Itevieur that coc11)erntion on the part  
of the United Htutes is  brought about  

(2)  Tlre Review also serves a s  n 
meclium tl~rough whicl~ students ant1 
investigators both I11 this country and 
abI'0:ltl mtly 1)ecornc~ acqu~intecl with 
investigations ~rrnrle in nny flelrl of me- 
teorologic8il inquiry. \Venther lsurenu 
oitlcials :Ire ~ I I U H  rnnblecl the better to 
corrclstc the results of t l~c i r  stutlies 
wit11 the work of  other^ in the same 
or  relnted firlrls ; nnd, finally : 

(3)  The Review forms the perma- 
peut prj~ttc~d rcrozvd of the ~veuther in 
the United States nncl adjacent land 
and wtltclr surfaces month by montl~, 

with discussions of the weather influ. 
enre upon ngriculture, commerce, find 
industry. 

The trend of inquiry among meteor- 
ologlsts, us  indicated by contributions 
offered to the Review, has been to- 
witrd determining the characteristics 
of the free air with greater precision 
tl1r111 lreretoftrre lrns been 
The most important stuilies hnve dealt 
xvith the strength and direction of 
ilorninating nir currents up to alti- 
tucles of 2 to 21h miles (3 to 4 kilo- 
meters). I t  hns been posuil)le in some 
of these ,studies tl~rough the coopera- 
tion of the Air Mail Service to corn- 
pare the flying conditions a s  deduced 
from a co~~sillertttlon of the data of 
kites and pilot balloons wit11 tllose 
actunlls experienced by a i r  mnil pilots 
over the rross-continent route, Ne\.v 
Tork to Stkrr lf'rtcncisco. The close 
agreement between these two sets of 
conditions strengthens the confidence 
tha t  hus been placed in the prnctical 
utility of free a i r  observation8 con- 
tlurted by the Weather Bureau. 

A second line of inquiry that  has 
proceeded so fnr a s  to justify the pub- 
lictltion of the results is  t l ~ a t  which 
deals wit11 the protection of citrus 
fruit  from frost and freezing tempera. 
ture. Mtlny o t l~er  climt~tological sub- 
jects have been treated in the current 
nunrbers of the Iteview. 

INVESTIGATIONS IN SEISMOLOGY 

The important work of collecting 
and publishing earthquake data, be- 
gan December 1, 1914, has  been cou- 
tinued during the year. 

Instrumeptal records have been ob- 
tained by instruments owned and o p  
erated by the Weather Bureau at 
Washington, D. C., Northfleld, Vt., &nd 
Chicago, Ill. Similar data have been 
secured for  publication from various 
seismic observutories distributed from 
Panama to Cpnada and from the Ha- 
waiian Islands to  Porto Rico. 

The no~instrumental  reports ren- 
dered by the regular and cooperative 
observers of the Weakhcr Bureau 
recorded 7tl se1)flrate enrthquakes 
strong cknongh, to be felt by the un- 
liiiled senses in rontinental United 
States during t l ~ c  calendnr yenla 1923. 
Although some of these were felt over 
wide tlrcAiiu, only three caljrscd ngpre- 
clable clnmage. No in~poi-tnnt earth- 
qualtes 'occ*urred in our outlying pos- 
xessions. 

VOLCANOLOGY 

T l ~ e  activities in this connection have 
been conflned to special investigations 
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of the behavior of tlie volcano a t  
Kilauea in the Hawaiian Islands. 
More than a year ago i t  was deemed 
in the best interests of the logical 
organization of Government activities 
and the promotion of scientific investi- 
gations of this character to  transfer 
this work t o  the Geological Survey of 
the llepartinent of the Interior. I n  
accordance with this idea, steps were 
taken b illcorporate the necessary 
legislation i11 tlie appropriations for 
the conduct of Government work, and, 
consequently, a t  the close of the yenr 
this work in ~olcanology was trans- 
ferred to the GeologiCal Survey of tlie 
Interior Department. 

The work tl~roughout the year con- 
sisted of routine observations of lava 
behavior, including some special in- 
vestigations by borings and other spe- 
cial studies supported partly by funds 
contributetl by tlie Volcnno I<esenrcli 
Institution of Hawaii. 

At the request of Japanese officials 
that  the offlcial in  cllarge of the work 
be authorized to visit Japan in con- 
nection with the disastrous earthquake 
in that  country on September 1, 1923, 
Dr. Thomas A. Jaggar spent several 
weeks in Jql)an. After his return lie 
was detailed for temporary duty in 
Washington, and prepnrntions were 
made for certain final reports and pub- 
lications, which i t  is Iioped will ulti- 
mately be available for  general ~ n ~ h l i c  
use. 

LIBRARY 
During tlie fiscal year 079 books and 

other separate pnblicntions were added 
to the library, bringing tlie totnl 
strength of the collection up to about 
43,000 volumes. 

As in  previous yenrs, the libmry 
has catalogued, besides books sepn- 
rately accessioneii, nearly the whole 
of the current literature of meterology 
and climatology appearing in scientific 
journals throughout the world ; 11ns 
maintained in efiicieiit condition more 
than 200 station libraries ; has h ~ n d l e d  
most of the routine traiislnting from 
foreign lnnguages required 1)s tlie hu- 
reau ; and has supervised foreign mail- 
ing lists. 

Tho official in charge of tlie library 
has prepared weekly notes and nrtlcles 
fota use, by the press service of the de- 
partment, in  the Ofiicial Record and 
the department Clip Pl~eet ; lins served 
8s a member of the Weather Buren11 
committee on scientific papers ; nnd 
has continued work that  has been in 
progress for many yenrs in the collec- 
tion of dfctionnry materinl relating to 
meteorological terminology and nomen- 
clature. 

PRINTING 

The incident of chief importance in 
printing during tlie yenr w t ~ s  .the re- 
sunlption as  of January 1, 1924, of 
the issue of the Weekly Weather and 
Crop Bulletin from the small Wentlier 
IJuretiu print shop. About two yenrs 
1)rior thereto part of this weekly sum- 
innry of weather coliclitions over the 
great agricultural districts wns com- 
bined with a department publication 
lcnowii ns Weather, Crops, and Mar- 
kets. The rcstorution of the printing 
nt the Wentller Bureau accomplished 
:it IcAnst tliree iiiiport;~i~t results: (1) 
'J'l~e lotnl cost of printing was reduced ; 
( 2 )  the w e t ~ t l i e ~  report, of great vnlue 
to fnlQmers tlnd business in ngricul- 
ture generally, reached destil~ation 
~ri t l i in  24 to 311 hours nfler reports 
were closed tinct saved from 7 to 10 
dnys' delny unrivoid~xble in the issue 
of the combined bulletin; (3) finally, 
tlie present publicntion contains more 
cletails of information and i s  other- 
wise in better forni. 

The Snow nnd Ice Bulletin was 
issued weekly between December 11, 
1023, nnd March 31, 1924, under ap- 
provnl of the IJureau of the Budget, 
cltitecl December 22, 1922. 

Ainoiig the regular publications 
ihsueil unnually a t  the Government 
I'rinting Ofiiee several new publica- 
tions wcarc printed under the follow- 
ing titles: Cloud Forms, with half- 
tone plntes, descriptive pnmplilet, 22 
pnges ; hlontlilg Weather lleview Sup- 
plenle~it No. 23, " Temperatures in 
IWesico," and Appendix 2, Circular D, 
Iiistrulnent Division, " Instructions :or 
Wiring Meteorological Instrunients. 

The demnnd for Weather Bureau 
publicntions, es~)ecially for instruction 
purposes, by ednct~tional institutions 
illroughout the country in lneteorolgy 
tulcl Irindred subjects, continues to in- 
crcnsr. I t  llns been the policy to  com- 
ply witli these requests in such nnm- 
hers ns esisting regulations and funds 
will ])errnit. 

'J'hcl lnailing lists of the Wenther 
Bureau have been revised, with a 
view of expediting delivery of all  pub- 
lications to those particularly in- 
tclrested in meteorological data. Num- 
erous paid subscribers for Weather Bu- 
reau l)ublications nre supplieii. Sub- 
scriptions slioulil I)e forwarded direct 
to tlie Superintendent of Documents, 
Govorn~nent Printing Ofiice, Washing- 
ton, D. C. 

Under the regulations prescribed by 
the Congressionnl Joint Conimittee on 
Printing, quarterly printing plant re- 
ports niiil annual inventory reports 
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from !)6 field stations tlnd the Print- I TELETHERMOGRAPH 
ing Offlce, W:ishington, D. C., were 
rendered throuph tlre Ofice of Publi- 
cations, Ilepartment of Agriculture, 
for transmittal to the committee. 
Wit11 the tlpproval of the committee 
and in ciccortiance with their regula- 
tions, several pieces of printing-plant 
equipment were procured for the  main- 
ten:t~lce and repair J I ~  field stations. 

I n  accordance wit11 existing regula- 
tions, the utmost ec(~nomy was prac- 
ticed in tlie issutince of publications 
and the purchnse of Ixrper, ink, arid 
other printing materials. 

INSTRUMENTS 

MAINTENANCE 

While i t  has been possible t o  mnin- 
tnin in oneratlve contlftion the exist- 
ing equipment of the v:~rious str~tions 
of the bureau out of funds substan- 
ti:rllg tile same a s  were avai1al)le in  
formel. yerrrs, much help has been 
given hg stution ofncials, many of 
wllorn 11ilve effected minor repairs 
sucali 11s pt~inting of roof equipment a t  
srnall expense. The general policy of 
the burer~u to refrrrin from extensions 
of i ts  ol)servntiont~l ~ r o g r a m  has per- 
mitted the clevotion of the resources 
and funds of the division largely to 
maintenance. 

EVAPORATION 

A telethermograpl~ that  answel's the 
i~urposc served by tile present thenno- 
grdp11 rind telcthermoscope is being ill- 
troducaeil us funds permit. The record- 
iug portion of the inutrument, operated 
in thtl office, is si~niltlr  to the ordlnarY 
;lir tllermogrupli. The tllermal ele- 
ment is pluced in tile stund~ird insir* 
rncnt slrelter o r  iu a special shelter 
providetl, for the purpose, rind may be 
a t  maximum 65 feet from tlie rccordcr* 
to which it  is connected by a capillary 
t u l ~ .  In tlddition to tlie conveliienCe 
of 1i:lvirrg u gr.:cpJric ~~ecort l  of a i r  tern* 
r)fart\turc in the oflice, the clock is Pro- 
tec.tcltl from the severity of! outdoor 
wentiler, rurd the cost is  considerablY 
Irss than tlre combined cost of the two 
jnstruments i t  tlisplaces. 

THERMOMETEBB 

Spcariul rfCort has been directed to 
t l ~ e  question of ther~nometers, particl* 
Inl-ly rriuxirnum c~nd mlr~imum the'' 
n~ometers. That  a correctly c.onstrl1ct' 
ed muxi~num thermometer may subse' 
quently 11econre n retreater " llus long 
[wen known. IFvidence is  now at ]land 
indicnting tlitlt thiw clinnge in form 
is tlue to stresses left in the glass 1'8 
l,ea#on of too rapid cooling. As a re- 
~ u l t  improvement in this respect is 
to expected. Tilere has been also 
tr dec.itled imnrovement in the nualitg 

Tlre evaporation stations have been 1 THEllMoHsTEn SPECIFICATION~ continued substuntialls us heretofore. 

Investigations in anernometry by 
Mes~rs .  J'ergusson 11nd Covert have led 
to the finul seIec.tion of a three-cup 
anemometer of the Rohinson type 
whose indications run quite close to 
the actual velocity of the wlrid. Two 
models have I~een cSompletetl in our 
own shop, and bids have been invited 
for the construction of six. D'undu 
will not be nvailable this yenr for the 
general introduction of' tile new Instru- 
ment, und i t  is  intended to utilize the 
time in giving it  a thorough trial under 
actual service conditions. 

Offers of coor~eration "in estl~blishing 
new stations lu~ve  been generully re- 
fused, bemuse mi increase in  the nuxn- 
her of stations means not only a n  
incrense(1 expenditure for instruments 
but also M. grcanter demand upon tlle 
resources of the bureau if the records 
a r e  to he prolrerly supervised, tabu- 
lated, and published. 

ANEMOMETHY 
of Hquid in glass ther~nometers used 
in ~nc~teorolopical worlr. 

Unrler the direction of the ~ede1 .a~  
S~ecifict~tions I301lrd r i  committee has 
I~eeri crerltell to prepare specificatjons 
i'or all thermolneters used by two or 
more Cfoveniment departments o r  bu- 
retius. The chief of the instrument di- 
vision, who rclrrcsents tho Weauler 
I-lurertn on t l ~ e  committee, has  assem- 
Irled tttid prepared for the use of the 
committee in the  form of tentative 
s~~ecificntions n tlesrription of the types 

PYRHELIOMETRY 

Four new tl~ermoelectric pyrllelio- 
meters lit~ve t~een constructed during 
the past year by H. E, Hobbs, COOP 
ertttinp with 13. 13. ICi1111)all. Icxperi- 
mental work has been mrlde on a 
low-resistrlnce instrument to be used 
with srnull radlntion values in  the 
short-wave portion of the spectrum, 
wrhirli, in c.onnection with a new sen- 
sitive recording aiicrcrnmpere meter, 
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gives u full scule deflection with but 
30 microamperes. This is now being 
tried out in servirc~. A new sealed 
type of niountirig i s  undcr construe- 
tion, whicli i t  i s  cxpectetl will elimi- 
nnte tlicl trouble of moisture condensli- 
tion on the Interior surfoces of tbe 
instroment. 

A colr~prel~er~sive cutc~logue of mc'tcor- 
ologiccll i~istruments, upon which 1L. N. 
Covert has been engaged for severul 
mars o s  his time could be s1)ared 
from regultkr cluties, is now ~iearlg 
c.on~~lletcd. Tills ct~tnloguc: which is in 
loose-lcnf form, contains :I concise tlr- 

scril~tion o f  c.i~cl~ l ~ ~ s t r u n i e ~ ~ t  itnil 01' 
its interrlltcllgei~ble ports, i~lld tlw 
pricse during rcy)resent:~ti\.c sealas, to- 
getlipr ~ v l t l ~  brief 11istorit~:tl notes, rcf- 
crclnccs to publisi~eit tlescl.ilbtions, 
tfrawings, etc., ttntl ulso l>hotogri~plls 
sufficient for identiiicntion. Tile cnt- 
aloguc is of nsxistnl~c'e to tlie l~resent 
ntll,~inistl.citio~~ of t l ~ e  ili\*ision, 1)ut its 
grr i~ter  vcrlue cousists in re(-orcling for 
Suture yours iltforrnittio~i tl1c11 carul I)c.st 
Iw o1)tr~inptl t ~ t  this tilnc., \vllrn em- 
11loyt~ls \\'11o 1i11ve l)c~c~n c~onnc.ctc~tl wit11 
tllr tli\-Isiol~ t'ron~ its r i \ lbly ycXctl's I I I ~ \ S  
1~ consulted. 


