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the Mediterranean in April and on the ocean in July and 
August, 1905. 

The results obtained have confirmed our expectations nnd 
the object of the present note is to describe the method 
employed. 

The following is the principle on which rest the launchings 
of sounding balloons-a principle due to Professor Hergesell: 

Two india rubber balloons, unequally inflated, carry the 
recording instrument and a float; a t  an elevation fixed. with 
sufficient approximation in advance, one of the balloons bursts 
and the entire system falls until the float and the dkbris of the 
balloon have reached the surface of the sea. The second bal- 
loon carrying the instrument then hangs above the water a t  
an elevation of about 50 meters and serves as a guide to  the 
vessel which has constantly followed the balloon. 

In case it is  desired to limit the ascension to nn elev a t’ 1on 
absolutely fixed, the balloon is automatically freed by nieanh 
of disellgaging gear operated by an electromagnet, which is 
actuated by a dry battery, the circuit of which is closed by the 
pen of the barograph when it  indicates the eleration selected. 

The use of either of the methocls described results in giving, 
only for the period of the ascension, with the aid of n register, 
the elevation, temperature, and humiclity. But these data do 
not suffice to give a complete knowledge of the condition of 
the atmosphere. To complete them it is necessary to  study 
a t  different periods in the ascent the direction and velocity of 
the air currents. To this end the vessel follows as exactly as 
possible the direction taken by the balloons, while two obser- 
vers on board take a t  fixed intervals the azimuths and angular 
elevation of the system. The route and the speed of the 
vessel being known, a simple geometrical construction enables 
one to trace the horizontal projection of the trajectory fol- 
lowed by the balloons, a projection which determines for each 
moment the direction and force of the air currents. 

But the application of this method requires that the balloons 
be constantly visible from the moment of departure until the 
moment of their fall into the water. In  the frequent case 
where the second balloon becomes invisible after the bursting 
of the first, and especially in the lower layers of the atmos- 
phere, Ensign Sauerwein has devised a very simple method 
for finding the point of descent. 

The course of the ship being traced in distance ancl direc- 
tion, on any scale, upon a chart, the point of descent, if the 
condition of the atmosphere has not changed, is measurable 
from the point of departure by reference t>o the horizontal 
projection of the point of bursting, calculated according to  
the vertical speed of the system. It is sufficient, therefore, 
as soon as the balloon is lost to view, to sail to  the point thus 
determined. 

If the investigation is limited to the direction and relocity 
of the air currents, i t  is suficient, according to the method of 
Professor Hergesell, to launch an india rubber pilot balloon, 
the trajectory of which is determined, similarly. by sighting, 
the elevation being deduced from tho vertical velocity, which 
is a function of the ascensional force, following a forinnla 
established by preliminary experiment. 

By means of this method there have been macle on board 
the yacht Prinwsst. Alice 26 ascensions, eight in the Mecliter- 
ranean and eighteen in the region in and north of the trades. 
The maximum elevation attained was 14,000 meters above the 
L4tlantic; and several balloons have esceeded 12,000 meters. 
The results of these ascensions and of the kite ascensions 
made in 1904-5 will form the suhject of a publication 1)s 
Professor Hergesell. 

WEATHER BUREAU CIPHER CODES. 
By Prof. E R c+asRr48lr. 

The first cipher code used l)y our Chvernnient weather 
service for the telegraphic transmission of iiieteorological 

observations consisted of lines of figures that indicated the 
readings of t,he various instruments, and denoted, I)g series of 
numbers, the n:tnies of stations of olwervittion, the direction 
and force o f  the n-ind, state o f  the weather, and the kind and 
amount of  clouds. Twenty figureh were eniploj ed to send the 
morning. m c l  ten figures to sent1 encli afternoon and night 
observation, the figures for clouds, relative humidity, and 
rainfall being oiiiittecl in the afternoon ancl night reports. A 
caliii itncl an absence of  upper or lower clouds was indicated 
by the nvrd “n:niglit”, :tnd tlie word cLblank” was used to 
intlicnte tliat q y e r  or lower clouds were hidden, the words 
in e:tc*li c w e  lwing enterecl in tlir 1)lnces assignet1 to the figures 
tlint ordinarily representetl tliesr elements. 

In 1871 a cipher caocle’ wns nclopted liy ~iieans of which a full 
report was  tr:rnsiuittrtl in ten wortls. By th 
was used for tlie u ~ i i i e  of  the station, nntl CIU 
the height of tlie 1 iaroiiieter, air teiiiperatnre, relative humidity, 
wind relocity. raiuf:tll, and clay o f  the iiiontli and tiiue of tlie 
o1)servntiou. one for tlie tlirec.tiou of  the win(1 and the state of 
the n-eatlirr. im(l oue f ~ ) r  the ltiutl, niiiount, and direction of 
moveiiient of the n1q)er. nnc1 11 rwer. c10tu~h. rebpectirely. The 
cotle also contitiuetl worcls for re1)orting rirer stages. 

During the sncceecling serenteen p a r s  xirioiiF; changes 
were iii:t(le in the code, the iiiost iiiil)ortnnt, of which provided 
for a se1):ir:ite set o f  1)nroineter wortls for tlir three clailg 
reports, tlir wortls for the morni , afternoon, and night reports 
lwgiuiiing with AI, E wctirelg. During the entire 
Iieriocl, lion-e\ er. the s were :wl)itrmily selected ant1 
an e\pe(litions clevipl lie tlntn required that, a large 
nuiii1)er of words, and their eqi i idents .  shonlcl be iiieniorized. 

Tlie coclr usecl since 1887 \vas cleriheil by Gen. A. W. Cfreely. 
au(1 1)y its iiqe nu arer o f  six wortls is reqiiiretl to transmit 

a1 o1)srn:ttion. The cv)ile is known 
:IS R * ’  lie! ’’ cocle. nntl for :x 1)ase the C(JnS0n:IUtS l,, cl, f. g, 
111, u. r. s. t. rrpresentiug 10, 30. 30, 40. 5 0 ,  (3). 70, SO, nntl 90, 
rrsl)rvtively, au(1 the 1 owrlh n, e, i, o. am1 ii or ) .  repreheuting 
2. 4, (i, 8, :tn\l 0 ,  rrhpec.tirely. The vonsonants 1) to s are 

used to indicate tlir eight directions o f  the wind 
nuiug nitli 1) for north, d for nortlie:tst, etc., xnrl the rowels 
indicate tlie conclition of  tlie weatlier. a incliritting fair, e 
dy, i r:tin. ( I  suow, nud 11 i)r y clear. E:tcli ~yllnlde of  the 

worth of tliis cocle reliresents 1)y the first consimtut :tnd the 
fiillou iug vowel one iir iiiore iiietecrrc~lc~git.;rl elements. Tlie 
iiieaning c)f ir w o r d  clepenu‘ls iipi~n its l)lnce in the message. 
Thus the first cotle morcl after tlir n:me o f  the httttion gives 
tlie IJ~PShl iI ’e  itntl teiliperature. Tlie wi )r(l “ selcloni ”. for 
instnuc.e. when Iiritten as tlie tirht, code ~ ~ r t l  o f  a message. 
intlicates tlie height, of  the lmroiiieter nncl the teiiiperature of 
the air; tlie first consonnut uitli the firht rowel, s and e ,  
represent S4 for the lmriiiiietrr; the secontl cousonant with 
the T ibwel following in tlie hecoucl syllnlile, d nnd t i ,  represent 
28, for the teiiiper:tture. Tlie ht.ig.lit of the lixroiiieter, to the 
nearest whole inch, is, RS :t rule. a l iprent  froiii tlie readings 
on t h e  1:tht iiittp or :it surromuliiig htntions o f  olwerr;ttion. In 
another 1)ositiou in tlie iiiessage tlie first syllalile of  the word 
woultl intlicde the clirectioii of  the win41 and the state of the 
wentlier, e. g.. s iutlknting northwest, itnd e c.loiitly, and the 
he(Ymt1 hj lhlile would inclic*nte tlie rr:ulinE. ( ) f  tlie iiiitsiiiiuiii 
tlieriiioiiieter, 2 S ,  ns shown 1)y tlir lettrrs (1 :tu(l o. 

A(1:ilit:rtions of tliis cotle hare lieen eiii1)loyetl in tmusiiiitting 
reliorth of the We:tther Burr;iu Rirer iInd Flootl Service, iu 
te1egr:tI)liing weather re1)orth for the C‘liiuate sild C h i )  Service, 
nncl in cx1)liug rr1)orts froiii the \Vest Iuclies, Europe, ant1 some 
islmtls of the dtlnntiv. The latest xtlx1)tittion provides for 
n trmsiiiissiou to WS‘asliiugton of re1)orts recei\ et1 1))- wireless 
telegrapli froin r e  1s ttt he:%, and furnihlies in four ( ~ r  five 
worcls tlie l)osition, in degrees o f  Intitide and longitude, of a 

Moilelled nftw the cipher code printed in 1869 for use by the Cincin- 
nati observatory.-Ea. 

it report of  3 llletellrol 

~~ . ~~ ~~ 
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reporting vessel, and the essential data of a nieteorological 
observation. 

The particular advantage of the code is found in the rapidity 
with which i t  can be deciphered, and in the econoiiiicitl 
conduct of the great amount of Weather Bureau telegraphic 
business that its use permits. The first code required twenty 
words, the second ten words, and the present one six words 
for a report of a iiieteorological olwervation. I n  the hegin- 
ning telegraphic rates were ci to 9 cents a word for each circuit, 
they are nom 2$ to  4 cents a word. By the present c*il)her 
system and telegraphic rates tlie t w o  clnily reports n o w  tele- 
graphed cost less than one-half tlie :tiiiount that wonld be 
required to condnct the same service under the originnl 
system. Improrements in the cipher codes and reclnctious in 
telegraphic tolls ha1 e for years saret l  the Government 1111 ire 
than $100,000 annnally iu the cost of the reports u5ed in itq 
weather forecast nncl storni warning service. 

RECENT PAPERS BEARING ON METEOROLOGY. 
C. Fi imi i , . i i  T I L B I ~ N ,  Acting Librarian. 

The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which i t  has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a - 

Smith, N. F. 
Wixon, Howard W. Print-iples of soaring flight. P. 24904. 

Tullg, Kivas. Fluctuations of Lake Ontaiio. [Pre(.ipitatiou, 

McAdie, Alexander [G.]. The Los Atigeles rain-mahing. Pi’. 

Reid, Walter F. Balloon varnishes and their ilelvctfi. Pp. 64-68. 
Walker, William Qeorge. Vertical s(.rew aerial mai.hinr, w it11 

Wenham, F. H. Some remarks on aerial flight. Pp. 56-57. 

S., W. N. Astronomy aud nietenrology in Austrulia. P. 8. NUV. 

Bonacina, L. C. W. Summary of the results of Briti-h thuntler- 

Curtis, R. H. On the use of Beaufort’k wale. Pp. 156 15s (coii- 

[Alistract t i f  paper Iiy 
H. G .  Lyons. Proc. roy. SOP.. vol. A 71;, p. 66-86]. 

Equilibre d’un ccrf-volant cle lmz (le surface, s’Ctant 
tenu it m e  position trbs voihiiir de la verticale du lieu ile reteuue. 
Oct., 1905. Pp. 226-227. 

Qoutereau, Ch. Distribution iles pluies su r  les plaines uiaritimeb. 
Sept., 1905. Pp. 206-909. 

Lumen, Ch. Note fiur deux orages. Sept., 1905. Pp. 202-206. 
Moureaux, Th. Trombe du 28 aoiit 19U5 iL Saint-Maor eL A Cham- 

pigny (Seine). Sept., 1905. Pp. 201-2W2. 
~ Distribution des gouttes (le cliffGreittes grosseurs daub Irs 

chutes de pluie. Sept., 1905. P. 215. 
- Les plus basses temp6raturrs olisprr6es dans I’atmosphbre. 

Sept., 1905. P. 216. 
- OlJservations m6tCorologiques faites pendant 1’6clipse de soleil 

du 30 aoiit 190.7. Oct., 1905. Pi’. 318-230. 
- TempBi%ture dans les cyclones et  les antioyclones. [Abstract of 

paper liy H. H. Clayton in Beitriige zur Physik der freieu Atmos- 
phiire.] Sept., 1905. Pp. 212-214. 

Archives &a Sciences Physiques et Naturelh. CienCre. 4 P6riode. Tome :?ti. 
Oct., 1305. 

Pp. 

Scientijle American Supplement. New York. T701. 60. 
Note ou filling a barometer tube. P. 24936. 

Transactions of the Cancctliccn Ittatitute. Toronto. T-01. 8. 

185C1903.1 

57.5577. 

Sunset. San Francisco. 1-01, 15. Oct.,  190.5. 

Aeronnutical Journul. Lii?idot~ 1-01. 3 .  Oct., 1905. 

special notes on the  liftiiig propellers. PI). 57-64. 

Nature. London. T’ol. 79. 

2. 1905. 
Symona’s Meteorological Magazine. London. 1’01. 40. 0i.t.. 130 i. 

storm coininittee ( 1888-8!1). €1). 158-160. 

atinospherio presbure. 
Pp. 164-165. 

LAbophile. Paris. IS annC.e. 
Qoupil, A. 

Annzlaire de la Societe bfGtewologique de France. Paris. 53 annee 

Briickner, Ed. Sur le bilan du cycle de l’eau s u r  la terre. 
437-430. 

Dufour, Henri. RBsultets actinom6triques observ6a &u dessus de 

Gautier, R. RBsume met6orologique de l’annbe 1904 pour Genbve 

Gockel, A. Observations sur l’klectrlcit6 atmosphkrique pendant 

Pictet, Raoul. Phenomhe de convectiou du gaz apparu acciden- 

Saussure, Renede. Projet de bureau mktkorologique central 

L., V. D. Froid dans la haute atmosphbre. Oct. 1, 1905. Pp. 
374-375. 

Lagrange, E. Cyclone de Sedan du 9 aoiit 1905. Oct. 16,1905. Pp. 
38C-390. 

Lancaater, A. [Ed]. Eclipse totale de soleil du 30 aodt 1905. 
[Continued.] Oct. 1, Oct. 16, Nov. I ,  1905. Pp. 355-368, 379-384, 
4U3-4 19. 

__ Mourements gen6raus de I’atmosphh-e en hiver. [Pressure 
distribution in the northern hemisphere. Abstract of paper by P. 
Garrigou-Lagrange, Compt. rend. ac. sc., Par., .July 24,15U5.] Oct. 
16,1905. Pp. 397-400. 

~ Saliiiit4 e t  la teniperature des e a n i  de mer. [Abstract of papcr 
by L. Laloy in La Nature.] 

Lausanne pendant 1’8clipse partielle du 30 aodt. 

e t  le grand Saint Bernard. Pp. 386-111. 

1’6clipse totale de soleil du 30 aolit 1905. 

tellemrut dan.; sea experiences de Berlin. 

europken. Pp. 414418.  
Ciel et Terre. Brawllea. 2G ann&. 

Pp. 434-435. 

Pp. 433-434. 

Pp. 132-433. 

Oct. 16. 1YU3. P. 397-400. 

Bigourdan, G. RksumB des olpservations de l‘kclipse totale de 
soleil d u  29-30 aoQt 1905 faites h STas (Tunisie)Oct. 2. Pp. 541-546. 

Brunhes, Bernard and  Baldit, Albert. Sur la (lIssym6trie de 
la rlkperdition 6lect rique en pays d~ iuontagur ; rilles compares de 
l‘altitude et  d u  relief. Out. 31). Pp. 603-696. 

Janssen, J. Sur la creation d’unr association internationale pour 
les 6tudes solaires. Oct 9. Pp. 572-573. 

Rotch, A Lawrence, and  Teisserenc de Bort, Leon. S u r  les 
preures (lirectes de l’esistence dn contrr-aliz4. Oct. 9. Pp. 605-608. 

Appareils pour clissiper lee brouillards e t  furnkes. 

Olrservatoire mktkorologique du Mont Ven- 

Existence du contre-aliz6 a u  sui1 des Aqores. 

[Liege, Sept., 

Coniptes Rmdua de I‘dcnddmit des Sciences. Purm. Tome 141. 1?0.5. 

kduirnge &lcctrigue. Tome 44.  
Breydel. A. 

Pp. 441-442. 
La Nntiire. Paris. 33 an3e.  1305. 

Tardieu, Gus’ave. 
toux. Oct al .  Pp.332-334. 

Villedeuil, Ch. de. 
Oct. 14. P. 319. 

__ Concours international cle prGvisioii du temps. 
1905.1 Oct.21. P. 327. 

Le Temps qu’il Fait. Mona. 2 ann6e. Sept.-Oct., 130<5. 
Bracke, A. Arc-en-ciel sextuple. P. 167. 
Quignon, G. Eclipse de soleil du 30 aoiit. Pp. 193-196. 
Roy, Felix de. Uue ascension scientifique. Pp. 161- 166. 
Touchet, Emile, Photographie des eclairs. [Reprinted from 

Bull. boc. astrom. de France.]. Pp. 168-187. 
Henid en Damphxing. Dei& Hnag. S Jnnrgang. Ort.. 13Un‘. 

Nell, Chr A. C. De Halo’s. Pp. 82-87. Continued from p. 72. 
Annalen a’er Hydrographie und Maritimen Meteorologie. Berlin. SS Jahrgang. 

Hambruch, Paul. Eisverhaltnisse arif der Unterelbe. Pp. 435-454. 

H[ann], J[ulius]. Meteorologisvhr Wiudrosen fur tlie Kapstadt. 

Janezic, E. BeobaChtULIg einer Wolkeiirolle. Pp. 413-414. 
Johansson, Osk. V. E. CederstrGm fiber die Anrmometer- 

priif ungsmethoden. Pp. 418-430. 
Linsbauer, K. Lichtlilima in seiiier Bedeutung fdr die Pflanzen- 

pliysiologie nach Wiesner. Pp. -130-423. 
Meinardus, W. Uehw die Wintlvrrhaltnis~e an der Winterstation 

des ‘‘ Gau+s ”. Pp. 424-437. 
Meinardus, Wilhelm. Ueber Schwankungen der nordatlantischen 

Zirkulation und damit zusammrnh~ugende Erscheinungen. Pp. 
388-412. 

Osthoff, H. Fornirn der Cirruswolken. Pp. 385-398. 
Schlein, Anton. Wiener Hochfahrt vom 2 August und vom 6 Sep- 

tember 1905. Pp. 437-430. 
-- Mrteorologischr Beobachtungen 1904 zu Moose Factoiy an der 

Hud+onbai. P. 431. 
- Resultate der meteorologischen Beobaclitungen zu Weihaiwei 

in den Jahren 1899-1904, inkl. 
~ Resultatr meteorologischrr Beobachtungen in den Kapstadt 

und am Tafelberge in Jahre 1903. 
~ Urberdie Scliwanknngen des liolilensiiures-gelialtes drr Luft in 

Kew ntdliiend drr Jahre 1898-1001. 
- Ueber einige zristtiiimenhdugenrle Beoh, chtungsreihen des Be- 

trages der elektrischen Zerstreuung in freier Luft von Dr. C. Cole- 
iidge-Farr. [blistract from Nature, May, 1905, p. 94.1 Pp. 4 1 6  
417. 

__ Eredia iiber dir Inversion der Temperatur zwischen Rima di 
Papa und Monte Cavo. 1893-1899. Pp. 43&431. 

Hqft IO.  

hfeteorologieche Zeeitechrifi. Wien. Band 22. Scpt., 190.5. 

P. 415. 

P. 423-424. 

P. 416. 

Pp. 411-416. 


