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Vessel. 1 Captain. ! 
Albano, Ger. S. S. .............. 
Algeria. Br. S. 8 . .  ............. . I  

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

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

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

............ 
Campania Br.R.8.. ............. 
Cauopic, dr. S. s.. .............. 
Capo Manzauillo. Br. S. S . . . . . . .  
Cestrian, Rr. R. S . . . . . . . . . . . . . .  . I  
Columbia, Br.S.8 ............. 
(:antre Amirnl Cnul)et.Fr. S. S. . . ’  ~~ ~~~~~~ 

CorfeC.aatle, Br. S. S. .  ........... 1 

Cornisliiuau, Hr. S. H . . . . . . . . . . .  
Crown Point, Br. S.S.. . . . . . . . . . .  
Dauia Ger. S. 8 ................. 

Elswick Hall. Br. S. S . .  ......... 
Deutdhland c;er. S. S . . . . . . . . . .  
Elise hlarie, &er. S. S . .  ......... . I  
~~ ~ 

Emilia, I’ort.’l{k. .............. 
Excelsior. Gcr. S. 5 . . . . . . . . . . .  
Frunce Zlnrie, 1:r. Hk.. .......... 

Kudenhold ...... . I  
Wsrda ............ 
Turner .......... .I 
Baron ........... .I 
Carter ........... .I 
Atkiu, R. N. R .... 

son.. ......... 
h ............ 

go. . . . . . . . .  ~ 

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

........... i Riddle.. 
Hutchiusi~n. .  .... 
Bailey, R. N. R ... .~ 
Kerr . . . . . . . . . . . .  
Barter. ........... 
Ware ........... .I 
Hartlett. R. N. F: . . 
Winter . . . . . . . . . . .  
Tha~iiias ........... 
\vadsmortll . . . . . . .  
Degraiiol . . . . . . . . .  
Notiuan.. ......... 
T h r n t o i i  . . . . . . . . .  1 
Wall ............. . I  
H<luath . . . . . . . . . . .  , 

La i‘rois..  . . . . . .  . I  

.............. 1 Rogers ........... 

I .  

Hort.8. Azores. .................. 
Iberian, Br. S. S.. .............. 
Iudore, Br. S. S. ................ 
Indrapura, Br. S. S .............. 

.................. 
Pouigiu Luise. Ger. S. S. ........ 
La Havoie. Fr. S. 8 . .  ............ 
La Lorrnine, Fr. R. S .......... 

L .  

Ponce,Am S.8 ................. 
Potomac, Br. S. S ............. 
Primo, It. B t .  .................. 
Uuevillp. Fr. Bk ................ 

h‘elshmau, Br. S. S . .  ............ 
West Point, Br. S. S..  ............ 
iVillkomrnen, Ger. S. 8 .......... 
Larhorough, Br. S. S.. ........... 
Ceeland, Br. S. S . .  ............... 

(:restier. . . . . . . . .  
Henry ........... 
Ohls :. ............ 
Hudson.. ........ . ’  
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Master. 
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officer Patin. 
Officer Juum. 
111 IMicer. 
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officer Bewsher. 
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Master. 
Wirer C‘ar ‘vutier. 
(Iscer AilliLtn 
Officer Reher. 
Otticer Ldbae. 
Officer Hudson. 
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Officerr;. 
Oficer Schulte. 
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Officer (‘anrllish. 
Officer der. 
cltticer 
Officer 
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Master. 
I11 Officer. 
Officer f )laeu. 
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Master. 
Otticer Rrooks. 
Officer Popbaiu. 
CMicer Lloyd. 
Officer Hdlandler. 
Officer Gunn. 
Officer hlBller. 

officer n h d r .  
~lfficpr nincr)&aid. 

the rear of the preceding depression during the afternoon 
and night of October 10, entering the system of winds sur- 
rounding the succeeding depression at  4 a. m. of October 11. 
At this hour the mind, hitherto moderate from NW., freshened 
from NE., with overcast sky and falling glass; a t  6 a. m. a 
strong NNE. gale prevailecl, with rough sea; a t  4 p. m. a whole 
gale set in, blowing with violent squalls, and accompanied by 
a high and dangerous sea. Similar weather and conditions 
prevailed until 2:45 a. m. of October 12, at which hour the 
wind backed to north, gradually declining in force until 6 
a. m., when it sank to a moderate gale (see fig. 4). 

Subsequent to midnight of October 12, the storm seems to 
have diminished materially in energy, although no reports 
have been receired froin vessels in the immediate vicinity of 
t,lie center on that dat,e. Sereral. however, among them the 
Cidtdo),iali ( l R ) ,  the ( 7 o l i r d m  (B), and the Arabic (6), crossed 
the track a t  no great distance from the center without espe- 
rienciiig especially sewre wincls. 

The reports furnished by the vessels and island stations 
named in the list preceding hare been utilized in the preparation 
of the present account of the storm. The numbers attached 
to the observations shown on the daily synoptic charts (figs. 
1, 2, 3, 4) agree with those given in the preceding list. 

IMPROVED METHODS FOR FINDING ALTITUDE AND 
AZIMUTH, GEOQRAPHICAL 
RIATION OF THE COMPASS-SECOND ARTICLE.’ 

POSITION, AND THE VA-  

By ‘1s’ 

The widespreacl movement to abolish calculation in deter- 
mining a ship’s place a t  sea frolo observations of the altitude 
of celestial bodies iA making progress. It is necessary also to 
provide methods which, by being rid of restrictions as to the 
situation of the observed body in the firmament that were 
involved in the old routine of calculnting morning and evening 
hpherical triangles, are capable of meeting the need for such 
frequent determinations of both geographical position and 
true bearing as are now requisite in consequence of the 
increased speed of sliips. As a furt,her evidence of progress 
in these eEorts, attention must be called to the tables of Vic- 
tor Fnbs, who until his recent retirement was director of the 
Iiuperial Naral Observatory a t  Hronstaclt, and also to the 
abacus, or diagram, constructed by XIDI. FnrC! and Rollet de 
l’Isle, hyclrograpliic engineers in the naval service of France. 

In  remarking upon the principles of some tables that he had 
coinputecl for the purpose of relieving the tedium of numerical 
and logarithiuic computation in fincling the Sumner line at  sea, 
Sir Willia~n T ~ O I U S O ~ .  now Lord Kelvin, long ago said: 

When we consider the thousands of tiiaugles daily calculated on all 
the ship- at sea, we might he led for a inoinent to imagine that erei-yone 
has already b e ~ u  ~olvei l ,  and that each I ~ P W  calculation is merely a 
repetition of one already made; but this would be a prodigious error, 
for nothing short of accuracy to the nearest minute in the use of 
data would thoroughly euffice for practical purposes. Now, there are 
5400 iiiiuutes in 90°, and therefore there are 54009, or 157,461.000.000 
trianglw, to be solved for a single angle. This, at 10IH) fresh triangles 
per day, would occupy above 400,011U years. Even with an artifice such 
as that to be described below, for utilizing solutions of triangles whose 
sides are integral numbers of  degrees, t h e  numl~er to be solved (being 
9W, or 739,000) would be too gieat, aud the tnbulatiou of the solutions 
would be too coniplicated. *. * 

A recent article in the MONTHLY WE~THER REVIEW, entitled 
‘ c  Improved methods for finding altitude and azimuth, geo- 
graphical position, and the variation of the coiapass,” takes 
occasion to point out that Mr. Littlehales, hydrographic en- 
gineer of the U. S. Hydrographic Oftice, has constructed and 
is now about to publish graphical tables in which the solutions 
of the spherical triangle for values varying from minute to 

1 The first article on t h i h  suhject by ‘‘ S ” will be found in theMonthly 
Weather Review for June, 1905. 

9 Proceedings of the Royal Society (of London), Vol. SIX, 1870-1871, 
p. 260. 
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minute of arc are conveniently provided for, not only within 
the one quadrant of the sphere to which the above calculation 
by Lord Kelvin relates, but throughout the whole circuit of 
the sphere. The same article gives a description of the nu- 
merical tables that have been published by Professor Souil- 
lagouet, of the French Navy, which are very similar to those 
proposed by Fuss and described by him in the Proceedings of 
the Seventh International Geographical C’ongresB a t  Berlin in 
1899, in a communication entitled ‘‘ Table for determining the 
altitudes and azimuths of stars.” 

A comparison between the tables of Fuss and Souillagouet 
reveals in the former a somewhat greater ease of iiianipiilatioii 
on account of superior arrangements of the columns ancl the 
presence of tables of clifierences to facilitate interpolation. 
Both have adopted the same method of dealing with the proll- 
lem, viz: by decomposing into two right-angled spherical tri- 
angles the triangle of position, in which the known elements 
are the angle a t  the pole, the codeclination, and the colatitude, 
and then solving the two right, triangles separately. The 
method of Fuss depends upon the following forinula: 

Sin a = cos (1 sin t ;  cot b = cot d cos t .  
Sin h = cosa sin R; cot rl = cot n cos B, 

where t = angle a t  pole, 
d = declination of star, 
h = altitude of star, 
A = azimuth of star, 

a = perpendicular from position of star to meridian of 

b = complement of side included between the foot of 

= latitude of observer, 

observer, 

perpendicular and the pole, 
R = b + 90 - $”. 

The first entry in a table, in which t ,  the angle a t  the pole, is 
the upper horizontal argument, and d is the vertical argument, 
gives a and b. Then having computed h’, as indicated by its 
definition, enter the same table a second time with B as the 
horizontal arguiiient, and a a8 vertical argument. The star’s 
altitude and azimuth will be found in the coluiuns. a and I ) ,  
respectively. 

FIG. 1. 
P’ 

FIG. 2. 

The table of FURS is computed for every whole minute of 
time in hour angle, and every whole degree of declination, 
while Souillagouet’s table is for every two minutes of hour 
angle, and every thirty minutes of declination. 

The table of Fuss also differ from Souillagouet’s in that the 
latter has the declination for the upper horizontal argument,aatl 
the hour angle for vertical argument, and, further, instead of 
giving finally the azimuth and altitude, it gives the amplitude 
and altitude. 

The abacus of Fav6 and Rollet de 1’Isle (see fig. G )  is also 
fo11nded upon processes that effect an indirect solution of the 

We understand that the complete tables 11s Fufis are being published 
in St. Petersburg for the use of the Russiau Navy.-EDITOR. 

~- 

astronomical triangle by decomposing i t  
into two partial right-angled spherical 
triangles. 

Let PZE be an astronomical triangle, f? 

being codeclination of the observed body, 
1 = PZ, the colatitude, z= EZ, the zenith 
distance or coaltitucle, and EPZ the hour 
angle. Drop a perpendicular from E on 
PZ, produced if necessary, and designate 
PR by ,3 and E B  by a. Then ZB = 13 - A. 

The a1)acus (see fig. 4) provides for oh- 
taining the two legs of a right spherical triangle when the hy- 
potenuse and one angle are known, ancl conversely it provides 
for obtaining the hypotenuse and one angle when the two legs 
are known. I n  the right spherical triangle BPE (see fig. 3) if 8 
:tnd the hour angle H. A. are known (1 and ,3 may be found. In 
the right spherical triangle ZEB, u is now known and also ZB 
- - ,3 - 1.. 

FIG. 3. 

Hence EZ, the zenith distance, may be found. 
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From the right .spherical triangle PBE, figs. 2 and 3, we 
have- 

(1) Cos a = cos a cos $. 
(2) Cot. A. A. = cot a sin 13. 

Let a and p be two variables in Cartesian rectangular co- 
ordinates. Assign d a constant value and let a and ,3 vary; 
then from the first of these equations a certain definite curve 
will be traced as shown in the diagram (see fig. 4), and by 
assigning arbitrary values to G, from 0’ up to 90°, a family of 
declination curves will be obtained. I n  the same manner 
there will result a family of hour angle curves (see fig. 5 )  by 
assigning arbitrary values to the hour angle H. A.,  and then 
letting u and ,3 vary. By constructing the two series of curves 
on the same set of coordinate ases these results follow. 

Thus the plane area is divided into a series of curve line 
quadrilaterals which may be made as siiiall as we please by 
tracing the curves at  sulliciently small intervals. 

If one value of d and one of H. A .  be given, then 11s means 
of these curves the position of a point is fixed in the plane. 
The rectangular coordinates of this point are the values of u 
and p corresponding to these values of d ancl H .  A.  Conversely, 
if we know the values of (* ancl ,S, we are enabled t,o plot the 
position in the plane, and we can read off 17 aucl H.A. by means 
of the curves. 

By means of this abacus, the azimuth ancl altitude of a star 
may be determined when its declination and hour angle ant1 
the estimated colatitude are given. Plot the position of the 
star by means of J and H. A. curves, estimating the minutes by 
the eye, and read the rectangular coordinates of the point 
thus plotted, a on the vertical scale and ,3 on the horizontal 
scale. The H. A. curves here represent, niericliaiis and tlie 6 
curves represent parallels of the celestial sphere. Now make 
B = 1 + ,3, considering 13 negative i f  the latitncle and clecli- 
nation are of contrary name. Plot the point which has (1 and 
B for rectangular coordinates, and, considering now the H. A. 
curves to represent verticals, and the 2 curves to represent cir- 
cles of equal latitude, read off the azimuth hy means of the 
17; A.  curves, and the altitmle cine to  the estimat,ed latitude by 
means of the 6 curves. 

This abacus will also serve to find: 
(1) The time of rising and setting of a star and its aziiniith 

(2) The name of an observed star. 
(3) The distance and great circle course between two points. 
Through the initiative of Monsieur EugGne Pereire, Presi- 

dent of the Administrative Council of the Compagnie GQnCrale 
Transatlanticlue, this method has been published in rectangu- 
lar coordinates on four grand-eagle pages on a scale of 
of a meter to the degree, and may be purchased in France. 

in the horizon. 

-_ 
STUDIES ON THE THERMODYNAMICS OF THE ATMOS- 

PHERE. 
By Prof. FRANK H. RII~ELOW. 

I.-ASYMMETRIC CYCLONES AND ANTICYCLONES I N  EUROPE 
AND AMERICA. 

INTRODUCTORY REMARKS. 

The synthetic construction of the correct statement of the 
mechanical problems involved in the cyclonic and anticyclonic 
circulations of the atmosphere depends upon the coordination 
of the data derived from observations of the velocity vectors, 
the pressures, and the temperatures prevailing in the moving 
air masses. In my International Cloud Report, 1898, ancl in 
the MONTHLY WEATHER REVIEWS for January, February, and 
March, ~ 9 0 2 ,  the distribution of the velocity vectors for the 
United States was described; in the REVIEWS for January and 
February, 1903, the distribution of the pressures correspond- 
ing to these velocities was explained; in this present series 
of papers the results of my studies on the relation of the tem- 

2-2 

peratures to the velocities and pressures will be summarized. 
It has been shown conclusively for the United States that 
there are no true local warm-centered and cold-centered 
cyclones or anticyclones in the atmosphere, and that all the 
theoretical cliscussions or theses founded on that basis are 
misdirected. The observations demonstrate that in the lower 
atmosphere the actual mechanism consists of rather deep warm 
and cold countercurrents of air. which underrun the pre- 
vailing eastward drift. The centers of gyration are uniformly 
i n  the region where these counterflowing currents meet each 
other, that is to say, on the edges rather than in tlie midst of 
the warm and cold regions. About one half of the cyclone is 
relatively warm and the other half cold, wlile the opposite 
half of the anticyclone is warm and its alternate half is cold. 
Thus, in the United States, the eastern and northern sectors 
of the cyclone with the western ancl northern sectors of the 
anticyclone are warm, while the western ancl southern sectors 
of the cyclone and the eastern and southern sectors of the 
anticyclone are cold. The warn1 air flowing from the south- 
west into the east of the cyclone and west of the anticyclone, 
aucl the cold air flowing from the northwest into the east of 
the anticyclone and the west of the cyclone, constitute two 
currents whose temperatures differ from each other and from 
the norilia1 teniperatiire of the prevailing eastward drift. 
Theqe currents seek to equalize their different temperatures 
by interpenetration, and in SO doing the circulating structures 
known RS cyclonic and anticyclonic are established. The heat 
ailcled to the tropical zones of the earth by the solar radiation 
is to a considerable extent transported into the temperate 
zones by long horizontal currents in the lower levels, and is 
there expended in generating local circulations. These pene- 
trate the upper current of eastward clrift and tend to retard 
its motion, slowing i t  down to the moderate velocities 
which have been found to esist within ten miles of the ground. 
This stratification and interpenetration of currents of different 
teniperatures is the true source of the energy of storms. The 
heat energy derived froiii the condensation of aqueous vapor 
to mater, ancl the energy produced by purely dynamic eddies 
are entirely secondary in importance to the thermodynamic 
energy obtained by the counterflow and underdow of warm 
southerly currents against the cold northerly currents and 
beneath tlie eastward flowing drift. I u  the present series of 
papers it is p r p o s e d  to examine somewhat fully the thermo- 
dynamic conditionR which exist in the atmosphere, especially 
in cyclones, anticyclones and tornadoes; a t  present the tem- 
perature data are inadequate for a satisfactory consicleration 
of hurricanes ancl the general circulation, though something 
may also be done in that direction. 
THE SUPPOSED DIFFERENCE IN THE TENPERATURE DISTRIBUTION BE- 

TWEEN AMERICAN AND EUROPEAN CYCLONES AND ANTICYCLONES. 
Certain discussions of the available temperature observa- 

t8ions made a t  different levels in cyclones and anticyclones for 
the United States and Europe indicate that there is a serious 
disagreement in the results for the respective regions, as 
if these local circulations might really be different in some 
important respects. We should not expect to find any such 
divergence in the thermodynamics of the atmosphere when 
the observations and the computations have been accurately 
made, but as it is comparatively difficult to extract the exact 
truth of the matter from the actual observations, it will be 
proper to esainine these observations carefully before admit- 
ting that any important difference in the structures actually 
exists. A suitable review of the literature may be found in 
RIr. C’layton’s article,’ from which the following few statements 
are compiled: 

From a study of mountaiu observations,Professor Hann found 

Various researches on the temperatures in cyclones and anticyclones 
Beitriige zur Physik der in temperate latitudes. 

freien Atmosphiire. 
By H. Helm Clayton. 

Vol. I, pp. 93-106. 


