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stations being directly on the coast. The record includes pres- 
sure, temperature (dry bulb and difference between dry and 
wet-bulb readings), relative humidity, vapor tension, cloudi- 
ness (kind and amount), general state of the,weather, wind 
(direction and velocity on Beaufort scale), and remarks. The 
monthly means are also given. A t  the rainfall stations the 
daily observations are limited to wind direction and velocity, 
amount of cloud, general state of the weather, and precipita- 
tion. The Boletim also includes the results of magnetic obser- 
vations made at the central station in Rio de Janeiro, and a 
map showing the magnetic variation for 1904 in different 
parts of Brazil, as determined by the first Brazilian magnetic 
survey. 

The Boletim Semestral, of which sixteen numbers have been 
issued, was first published in 1H98, and has grown from a 
small pamphlet to an octavo volume of somewhat over 1,000 
pages. The last issue is No. 16, October, 1904, to March, 
1905, dated Rio de Janeiro, 1907. This contains in full, the 
results of the observations at the several stations above re- 
ferred to. The service is apparently growing in a healthy 
w?y. An inspection of the various stations, of which the de- 
tails are given in the last Boletim Wemestral, showed on the 
whole a satisfactory condition. It i u  hoped soon to be able 
to equip the coast steamers of the Brazilian Lloyd with 
meteorological instruments. One great difficulty now en- 
countered is the delay of all publications which are printed 
at the Government Priding Ofice, and i t  is the intention of 
the Navy Department to establish, at the earliest possible 
moment, a printing plant of its own. The observations at 
the central station (Morro do Santo Antonio) in Rio de Janeiro 
are given hourly, the values for the night hours being taken 
from self-recording instruments, and include pressure, tem- 
perature, relative humidity, vapor tension, kind and amount 
of cloud (6 a. m.-11 p. m.), general weather conditions, char- 
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Aunulus, 8. 

Corona, S.. 

Halo, S.. ... 
Annulus, a. 

Annulus. S. 
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acter of precipitation (if any), optical and other phenomena, 
direction and velocity of the wind (Beaufort scale), frequency 
of different wind directions and velocities by hours, and a 
summary for each day, giving maximum and minimum tem- 
peratures, evaporation, and amount of rainfall. Monthly, six- 
months, and annual means are also given. For the second- 
order stations the observations are given in full for 9 a. m., 
noon, and 9 p. m., and are summarized for each month, for 
six months, and for the year. In  the last number of the 
Boletim Wemestral the number of stations given: excluding 
Rio de Janeiro, is 8 second-order (three observations a day), 
3 third-order stations (noon observation only), and 7 rainfall 
stations. The magnetic observations made at  the central 
station are also included. 

[ To be continued. ] 

Cloudy, rain ....... 
Wet all day. ...... 
Overe.ast, rain.. .... 
Overcast. rain.. .... 

FURTHER OBSERVATIONS OF HALOS AND CORONAS.' 

On examining the results of the complete year of observa- 
tions of halos, etc., I was struck by the fact that it shows that, 
while the failures are evenly distributed for all the phenomena 
except the solar halos, the latter exhibit very few failures and 
and seem a very good guide. Other particularities develop on 
examination. I therefore submit the observations for the last 
part of the year 1907 to complete the work already published 
in the MONTHLY WEATHEB REVIEW.' I do not think the further 
publication of other years' observations would be of muoh 
avail altho one year's complete record of halos, coronas, and 
rainfalls in England may prove interesting. 

Ry M. E. T. GIIEURY. Dated Eltham, England, Ju ly  10,1908. 

Fine cloudy, light 
w i h .  

Fine, cluudy, light 
r ind.  
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Fine, eloudy, light 
wind. 

Finr. clooily, light 
wind. 

Fine, sun hehind a 
verv bright veil of 
pink cumuli, light 
wind. 

Veiled nky, strong 
r iud.  .......................................... 

Fine, cirri veil ...... 

3 A t  the end of 1904. 
'Previous papers in this series appeared in the Monthly Weather 

Review, May, 1907, SXYV, p. 213; and December, 1907, SSSV, p. 579. 
The table accompanying closely follows in arrangement, abbreviations, 
etc., the tables o€ the  previous papers. 

O v e r c a s t  strong 
wiutl, soAe rain. 

Overcast, rain, gale 

TABLE l.-Obseruatinna of halm, oroniu. e&., at EUhom, England, July-Dcccmber. 1907. 
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Fine, cloudy, still.. . 
O v e r c a s t .  v e r y  

Fine, cloudy, still.. . gloomy. 

Overcast. hazy. very 
glooniy d i s t a n t  
thunde;. 

Pouring rain.. ..... 
Rapid  1 y overcast, 

pourlng rain. 
O v e r c a s t  rlslug 

wind rhdwery. 
C l o i i d ~ .  w i n d y ,  

overcast, rain. 
1 )  ve  rc as  t , strong 

wind. 
Fine, v e r y  p u r e .  

cloudy, uvercast: 
' strong wind. 

C l o u d y ,  Overcast, 
strong wlorl. 

Overcast, rain and 
strong wind.' 

Fine. cluudv. livlrt I Slmnv wind. 11 

Descrlptlon of phenomenon aud general 
remarks. 

I8 
With undetined edge, extending to 1 d. 

With iindetined edge, extendirg to 1 d. 

Peen with biconvex lens; reddish, from 

Ea10 of 4P, reddlsh. 

With undefined edge, extending to f d. 

3 to 4 d. 

With undefined edge, extending to 1 d. 

Seen with biconvex lens: reddiah. fmur 
4 t O 5 d .  

Been with biconvex lens; reddish, from 
2 t  to 3& d. 

Seen with biconvex lens; orangeand red, 
from 2 to 3 (1. 

Halo of 22". inner ed orange, outer 
edge bluish; lasted PEBours. 

With undellnededge, intermittent, vari- 
able, ertendin to a distance from the 
limb varyinp k m  t to 1% d. 

Halo of BP inner edge reddish, outer 
%en edge with bluish. biconves lens: reddish, froin 

l*to2+d. 

Halo of W, pale orange. 

Single, faint. 

Halo of !E", inner edge orange, outer 
Bed&, ed blnish. from 2 tu 3 d. 

With well-defined edge from linib to 5' 
distanre round the ihbous moon fol- 
lowing exactly thesfwpe of the illhmi- 
nated portion. greenish with a very 
narrow reddish edge 1' in width; out- 
side a pale oraiige an~ ia l i~a  with uu- 
deiihed edge, extending to 3 d. 



AUQUST, 1908. YOXCHLY WEA!CHER REVDZW. 267 

Halo, 8 ........... 
Corona, S.. 

- 

KO 

- 
1 

71 

72 

i s  
54 

75 

i 6  

i 7  

7R 

79 

80 

81 

LI? 

83 

SI 

a5 

86 

87 

88 

89 

(Io 

91 

!r2 

93 

94 

96 

!Mi 

97 

!I8 

9Y 

100 

101 

IO? 

I 0 3  

104 

- 

..... 

TABLE 1. - O b m r t l i m  o 

14.8 

9.7 

9. i 

11.1 

6.7 

! 

Date and 
ime of day 

1907. 

8 

Aug. 25, 
10:30p. 111 

Aug. 26. 
4 11. m. 
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10 p. in. 

ikt .  11:. 
10 a. N. 

Ort.. 17, 

Ort. 18, 
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29.6U, falllng fron 
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81.51, steady.. .. 
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29. li, variable.. 
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2s. 94 to SY. nn. 

I 
I 

29.70, rising frot: 
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20.23. variahle. ... 
So. 18, variahle.. .. 
29.65, falling from 

29. 58 h ?Y. %?. 

29.53, falling froin 
'XI. Ji to 'XI. 61. 

29.60. rising finin 
1.32 t u  29. a. 

29.8'2, variable.. . 

9. IO, falling froni 

2% 99, variable.. . .  
29. 11). variable.. .. 
21.::9. rising f'roni 

29.69. rising froin 

2 9 . 5  l i i  2s. !N. 

21. 18 tu -!I. 3:. 

2!l. 6:: tit 29. i 4 .  

29. i7, steady. ..... 

29. 73Lfalling frnm 
29. 1s Ill 2Y. ill. 

21.59, variable. _. 
29.64, variable.. . 
29.91, variuhlc.. . 
29.99, falling froin 

29.98. falling f n m  
80. u:! 11, '1Y. 9::. 

$11. 03 to 2'Y. 94. 

01.0li. falling from 
P. 11 tal s(I.1111. 

3O.OlI varialde. .. 
3u. (I?, varialile. .. 
29.92. falliuy frmi m. IO tu 29. i2. 

28. i s ,  variable.. . 
29.95. rising froin 

30.07, variahle.. . 
2'9. 82 t<J 811. 0% 

?!I. !I:{, f:illing froin 
30. u4 tu ?9.83. 

29. lio. variahle. .. 

*Gradual ioerease ainre November li. 

Weather at time of 
obserratinn. 

.~ - 
10 

Verv Rnc sky  with 
a i.ery reil. 

Fior  a n d  cloudy, 

Cloudy, tinr, still .. 
Cluurly, fiue, still .. 
Cloualy, tine, still .. 

light wind. 

C'lowlv. fine. light 
w i d .  

Strong wind, tine. 

Fioc a n d  w a r m ,  
cloudy. 1 igh t a i  lid 

Fine, rloiiilg, still.. 

Finr. very hot, still 

Clnndy, lixht wiud. 

Cliwly.  rising wind 

l'loudy, aliltle wind 

('lnuily, ali t t le wind 

rluudy. 

Overrasl. x i in  sliow- 

t:'loudy, still ....... ing faintlv. 

I'loudy, gale ....... 
Clonilp. wariu, tine, 

fresh wiod. 

Fine, still, cloudy.. 

Fin?. cloudy, light 

Fine, hazy, cloudy. 

Ham rloudy.strong 

Cloudy. strong wind 

Fine. cloudy, light 

Fine, cloudy. hazy; 

upioil. 

w h h .  

wiiid. 

still. 

Fioe. rloudy. still.. 

F i n  e w r v  hary. 

F i n e ,  verv harry, 
Thirk light fiug wind. .......... 

lighi wind. 

Gale: .just left OR 
Misty, still, frosty. 

rai ninp. 

Cloudy, still. ...... 
Fine, still .......... 

Cloudy, strongwind 

Weather during 
following 24 hours 

.- 

11 
Orenast; tine :ind 

r!ol l l~y, light wind. 

Overrast; tine and 

Cloudy, fine, still .. still. 

1 ~ e r e a s t ,  tine. light 

Overrast, fine, light 

Xlrons win11.rInndv. 

wind. 

wlnil. 

r iod.  rain (storni, 
pouring rain). 

Orerenst. tinr aut1 

Overcrst, light wind 
wrrni. 

Cloudy, rising wind. 

1 lverrast, rain.. ..... 
Clonily, strong wind 

i l r e r r a s t .  strong 
wind, ~ ~ o i i r i i l g  
rain. 

1lver. art. pouring 
iain. 

overcast, rain. 

Overcast, pouriug 
rain. ~ ~~~~~. 

1 Ivrrnrst. s t r o n g 

Overcas!, gale, pour- 

Fine, clnncly, still.. 

r i od .  raiu. 

ing niiu. 

Fine, cloudy, stroug 
wind. 

Overcast, rain.. ..... 
H a z y .  r l o i i d y ,  

Fine, snuny, gale.. 

tilvcrcnst. glooniy. 
a little raiiiy. 

Vlondy. hazy. light 
w I n d ,  ovrrrast, 
min.  

C?loudv hazy, light 
w i ti i , overrmt. 
rain. 

Fine, v e r y  harry, 
light wind. 

strong wlnil. 

Fin-. v e r y  hazy. 

Fine, v e r y  hazy. 

Overrast loomy, 

Gale, pouring rain. 

T h i c k  fog heavy 

I~lrercast. still.. .... 
IOverrast , rain.. .... 

light wind. 

light wincl. 

little G i n J  

frost. ti ne.' 

O v e r c a s t .  strong 
wind, some r:rin. 

1 Cirruloal increase s h e  December 17. 

rJescriptioil of pheoonienon and geueral 
rriuarks. 

18 
Withunclefined edw. verv wide extend- 

ing to 2: d. Out& pait (width & d.) 
reddiah. Seems a rmsll corona the 
inside of which would he Iiright op to 
the moou's linib. Outside a \.cry pale 
ant1 indistiuet riug, touciling it and 
exteniliog to 5 d. 

Froni 3 to 3 d., reddish edge, iuside ver) 
hriglit. 

With undefined edge, extending to 1 d. 

Halo of 2?O. inner edge reddish, outer 

With nndefinrd edge, extrodiog to 1 d. 

Halo nf 229, inner part yellam, outeredge 

Halo nf !W inner a r t  iellow. outer e I C  

edae hluirh; lasted 1 hour. 

bloi h. 

bluish; I;sle,l 2~10iirs. 

With undefined edge, extending to 1 d.. 
orange. 

With undefined edge. extending to 1 d., 
rt.11. (Sun very luw.) 

Halo of 9'2O faibt, milky (after three 
weeks of ' settled, rplendid weather 
ri thoui any halos. coronas,or anuuli). 

With uutletiued edge, exieodiug to t rl. 

With undefined edge, extending to 1 d.. 
orange. 

With undefined edge. extending to 1 d., 
rt.11. (Sun very luw.) 

Halo of 9'2O faibt, milky (after three 
weeks of ' settled, rplendid weather 
ri thoui any halos. coronas,or anuuli). 

With uutletiued edge, exieodiug to t rl. 
Halo of E'. milky. 

Clval shaped around the eresrent: with 
nndetiiierl edge, uver all rliinenrlons 1; 
aod 1 d. 

From 3 to 4; 4.. reddish. 

With undefinc~l edge, extending to f 11. 

Froni 3: to 5 d., reddish. 

Realalish. of variable diameler. 

llouhle. (outer nnlv partial) ioner very 
wiale,'froin I t  to> ,I., yellow and red- 
dihh then a vellowish green band 1 d. 
wlde, then d e r ,  on arc of ahout I:?.  
reddish. 1 tl. wide. 

( I )  dniiuli isrithun~lefii ieded~tto 1 d. 
then. 011 a backgmiind of tine, cirr; 
cnmull, a faint, rosy corona. (?). An- 
nulus redured to I d. (3) Thicker 
clrro-culnuli, annuius gone, reddish 
rorona 3 to -1 d. (41 No c i rmumul i  
corona gone, anuulus f d. ( 5 )  Annu: 
Ius 1 d. again. 

Reddish, fro111 2 to 8 d. 

With undefined ed-e nrange with outer 

With unilcfinetl edge, extending to 111. 

With red, undefined etlk-, extendiog to 
1 11. 

With iindetin~d edge, orauye, extending 
to I d. 

With defined edge. extending to : d. 
froni rlielitnh, which i t  bllowedc.lwlv 
in outline (gibhous nioou), greenish 
airanye; lasted 1 hour. 

(1) Corona. 8 to 4+ d., reddimh, with an- 
nnlus, unWined edne, + d. (2)  Annu- 
lus alone ; d. (8) Halo of ?Ao. milky, 
ani1 aonuliir. : d. (4)  Besides these 
R corona 4 to 5 d. 1 Annnlns of tad  

rosy edge. csstendciig to 1 d. 

par s, inner- with w6ll &tined 
greenish. outrr edge (: cl.) pink.) 

With uodetine,l edge, cx  ruallng b> 1 11. 

Realdish, from 4 to5 4. 

Vrrv briuht. rreeriish vrllow unlil 9 d. 
f r h  Iimb.-then a simoalv red ring, 
width 1 11.. undetineil edge: 

Realdish, from 8 to 4 A. 

With undefined edge, extendio,e to t d., 
folluwing the contour of the gibbous 
moun. 

I\-ith undelinccl edhw, extending to d., 
io uiidd'e nf large ioehulons patch. 

\\'i.h sharp ealq. extending to d., theu 
a ring ext8nding 10, 3 11. froni limb, 
with undetinrd edge: lasted several 

red, 2 11. to 34 d., outer faint, 
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First.. ................................. 
Second ................................. 
Third.. ................................. 
Fourth ................................... 

DEDUCTIONS. 
The following deductions are made from the record for the 

Ann uli-Twenty-five observed. 
.Sun, 11. Five followed by rain, two by wind, one by thunder- 

Moon, 14. Four followed by rain, two by wind, two by wind 

Coronas.-Eighteen observed. 
Sun, 7. Four followed by rain, one by wind and rain, two 

Moon, 11. Two followed by rain, one by wind, five by wind 

Halos.-Eleven observed. 
Sun, 10. Two followed by rain, four by wind, three by wind 

and rain, one by fine weather. 
Moon, 1. Followed by fine weather. 

Altogether, out of fifty-one distinct individual displays, 

Followed by rain, 17. 
Followed by wind alone, 8. 
Followed by wind and rain, 11. 
Followed by fog, 1. 
Followed by thunder-storp, 1. 
Followed by relatively fine weather, 13. 
The failures are in greater number than in the previous half 

year. They are: 3 annuli of the sun, 4 annuli of the moon, 
1 combined annulus, corona, and halo of the moon, 2 coronas 
of the sun, 2 coronas of the moon, 1 halo of the sun. 

second half of 1907: 

storm, three by fine weather. 

and rain, one by fog, five by fine weather. 

by fine weather. 

and rain, three by fine weather. 

GENERAL REMARKS. 

there were- 

REMARKS ON THE YEAR. 
Observations for the whole of the year 1907 are now available. 
TABLE %-fiumtitnry of fhaplnys and unvrr&d prediction* in 1907. 

19 
51 
29 
22 

(partrr. 

2 
2 : 

Prr eeirl. 
10.5 
6.6 

24.0 
27.0 

Total.. ....................... .....I 101 1 17.0 

If all the phenomena that took place had been observed it 
would be of some interest to compare the warmer half (ad and 
3d quarters) with the colder half (1st and 4th quarters) of the 
year. However, as it is probable that a large number of dis- 
plays have escaped attention and such a comparison would be 
of doubtful utility, we may remark that GO per cent of the 
displays occurred in summer (2d and 3d quarters) against 40 
per cent in winter (1st and 4th quarters). One fact is evident 

TABLE 3.-Summary of diaplap and the aubaeqaent weather, Eltham, 
England, 1907. 

N U I U ~ J C ~  of displays followed in 21 lionrs hy- 
- _ I  I Total I I I I I  I 

.. .- ____ 

Annuli, 8.  ..... 18 7 3 4 ...... 91 
Annuli, n1.. ... a1 6 1 G 1  
Coronas 8.. .... 9 5 ........... 2 ...... 
coronas: M.. ... 19 3 1 10 1 21 
Halos, S. ....... 29 7 7 10 3 7 
Halos, M ....... 4 2 ..................... 1 

...... --- Total 100 30 15 32 6 

from the series of observations obtained in the year, and this 
is that these displays afford a valuable help in the shaping of 
local short-range forecasts. In Table 3 the observations of 

the whole year are classified in a more convenient manner in 
order to ascertain the respective utility of each kind of phe- 
noinenon. 
In the case of a combined display, such as displays Nos. 8', 

13?, 37y, 5g3, 89), and W, the most conspicuous phenomenon 
is chosen as the name of the display, a halo if there is one. or 
a corona if tlie halo is absent, the annulus being the least 
conspicuous of the three. 

It shows first that 
tlie failures are equally distributed amongst the various kinds 
of optical displays, with only one exception, the solar halos, 
which seem to be an escellent guide for the forecast of 
approaching meteorological disturbances. 

The nature of the disturbance to be expected is next to be 
considered It is apparent that 68 per cent are of the nature 
of condensation, or precipitation of water vapor in its various 
shapes, vesicles, drops, or crystals; 15 per cent are violent 
movements of the atmosphere, those cases recorded as fol- 
lowed by wind include only the times where the wind at- 
tained a velocity greater than those of the first third of Beau- 
fort's scale. The remaining 17 per cent are failures, altho, in 
several cases, characterized by a very gloomy appearance of 
the weather, with probable local precipitations elsewhere, or 
excessive condensation as white mist. This latter phenome- 
non is a by no means uncommon beginning to a fine, warm, 
sunny day. 

The observations concerning temperature and atmospheric 
pressure do not show any systeiiiatic connection with the ob- 
served phenomena. 

dfiil#inla.-Out of 65 double temperature minima observed, 
the following minimum is higher in 33 cases (51 per cent). 

Muri,nia.-Out of 58 double temperature maxims observed, 
the following maximum is higher in 37 cases (54 per cent). 

Baronieter.-Out of 73 double values of mean atmospheric . 
pressure, the following mean pressure is lower in 40 cases 
(55 per cent). 

At  most there is an indication of a rise in the temperature 
and of a lowering of pressure in a majority of cases. These 
observations should be discontinued, and, where possible, 
continuous psychrometric observations made instead, for such 
observations have a much closer connection with the condensa- 
tion of the atmospheric vapor, which seems the principal feature 
of the prevailing meteorological conditions immediately suc- 
ceeding an optical display of either phenomenon. 

(The pillar No. 3 is not included.) 

This Table 3 is enceedingly interesting. 

REMARKS AS TO THE NATURE AND FORMATION OF THE PHENOMENA. 

Some observations macle in the Reconcl half of the year have 
led me to modify my opinion as to the annuli being closely 
allied to halos and due to the same cause. While they some- 
times appear simultaneously with halos, when possibly both 
kind of strata. that producing halos and that producing 
coronas, are present, they more often occur together with 
coronas, in a way and under circumstances that could hardly 
obtain if they were but modified f o r m  of coronas themselves. 
(See above, observations 71, 69, and 96). 

The appearance of coloration in several of the best-marked 
end more interesting annuli supports this conclusion, as the 
colors noted (observations 5, 27, 30, 38, 70, 71, 93, 95, 96, and 
104) are in agreement to show that the less refrangible end of 
the spectrum appears on the outside edge, as in the coronas, 
while this is the reverse for the halos, pointing to diffraction 
fringes as being the cause of the annuli. 

In  such diffraction effects, the diameter of the luminous 
ring produced is inversely proportional to the diameter of 
the vapor vesicles; it follows that the coarsest globules of 
vapor must produce the annuli. As the finest displays have, 

See Monthly Weather Review, December, 1907. S S X V ,  table on p. 580. 
'See Monthly Weather Rekzw, May, 1907, SXSV, table on p. 215. 

4 See Table 1 above. 
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however, occurred with a sky apparently pure, or with a very 
light veil, these globules can not be densely packed, as other- 
wise they would form a visible mist. This thin distribution 
explains how, in some cases, the light suffers so little absorp- 
tion that brilliant rings could be seen around the moon bt$ore 
smset (observation 38). On the other hand, the best displays 
have been observed to be characterized by a fairly sharp 
edge to the main ring at least (observations 5, 30, 38,70,95), 
with the exception of the annulus of 99. and diffraction patterns 
are known to be sharpest when the screening particles are of 
very uniform size. This condition seems to be difficult of reali- 
zation in agglomerations of large vesicles of water vapor, while 
quite possible with very small vesicles. Such homogeneity of 
size would, moreover, produce several colored rings, while 
only one could be seen generally. In  some cases, two or three 
lings were observed, but they usually did not extend farther 
khan 14 to 13 diameters from the limb of the moon (observa- 
tions 5,31,38,70,99,103). The majority of the annuli oliserved 
extended only to about io from the limb, while the coronas are 
situated at a minimum distance from the limb of 14’ to 2O. 
A very few intermediate sizes were observed (observations 
71, 103). 
THE DUTY OF THE GOVERNMENT TO PROTECT THE 

PEOPLE FROM SWINDLERS. 
Under existing laws of the United States it is not allowable 

to use the United States mails to promote lotteries or any form 
of swindling. The public authorities do not wait for the vic- 
tim to bring suit but do so themselves promptly in the naue 
of the people. 

It is the duty of theEditor to call attention to the fact that 
the folly of any human attempt to make rain or to alter the 
weather in any way, has been so abundantly demonstrated in 
this country, in Europe, in Australia, in New Zealand, and 
elsewhere, that it is high time our lam givers made it a penal 
offense to promise to do this or to secure money under such 
false pretenses as these promises are. 

It is not enough to say that the “operator” makes no 
promise, that he only experiments and performs and leaves it 
to the public to draw its own conclusion. The good natured 
public is willing to give the fakir a dollar and stand by look- 
ing on with idle curiosity. The local authorities want a crowd 
at the county fair and the rain-maker draws, just as did Bar- 
num’s wooly horse seventy years ago. Well, put him in a 
cage and let him draw, but stop this praying and sacrificing, 
dynamiting, and steaming. Let the deluded ones go else- 
where to spend their money.-C. -4. 

THE OBSERVATORY ON MOUNT ETNB. 
Under the above title in the MONTHLY - WEATHER REVIEW for 

April, 1908, p. 102, we erroneously referred to Prof. Ct. B. 
Rizzo, as director of the observatory near the summit of Mount 
Etna, whereas it is really Prof. Annible Ricc; who is director 
of the summit observatory and is also director of the astro- 
nomical observatory at  Catania, the official name of which is 
Regio observatorio astronomico ed Etneo. 

On the other hand Professor Rizzo, who is director of the 
observatory of Messina and of the Institute for Terrestrial 
Physics and Meteorology of the Royal University, at Messina, 
writes that in studying solar radiation he includes observa- 
tions with the Angstrom electric compensating pyrheliometer 
both at the Rocciamellone and at  the summit also, by the kind 
cooperation of the director Professor Ricch-C. A. 

THE HEAVIEST RAINFALL IN ONE HOUR. 
By Prof. A. G. M C ~ D I E .  Dated San Franci~co, Cal.. July 8, 1908. 

In  connection with the note on a cloudburst near Shasta, 
Chl., in the MONTHLY WEATHER REVIEW for April, 1908, p. 97, 
and the article on cloudbursts, by Mr. Edward L. Wells, 8ec- 

tion Director, Boise, Idaho, in the Year Book for 1906, p. 325, 
it seems proper to call attention to a well authenticated ca8e 
of a cloudburst which appears to have been overlookt. At 
Campo, Cal., August 12, 1891, a rainfall of 292 millimeters in 
one hour occurred, or at the rate of 4.87 millimeters per 
minute. This is probably the heaviest rainfall [in one hour] 
on record. At least it heads the column of heaviest rainfall 
given by Hann in his Lehrbuch der Meteorologie, 2d edition, 

The details of this cloudburst, and the rainfall measure- 
ments, by Mr. Archibald Campbell, of Campo, were sent to the 
Central OlXce in a communication previous to the 18th of 
April, 1906. Unfortunately all of our records have been 
destroyed. The rate of precipitation is more than twice 
that given by Mr. Wells, in the Year Book for 1906, in the 
article on cloudbursts, as occurring at St. Louis, on August 
15, 1848. At Campo 11.50 inches (292.1 millimeters) fell in 
twenty-four hours. This is both the greatest rainfall in 
twenty-four hours and in one hour. 

From the MONTHLY WEATHER REVIEW for August, 1891, we 
find that this was the heaviest monthly, daily, and hourly 
rainfall reported during the month of August up to 1891. 

p. 878. 

Original notes made by S. E. Ci.askil1, cooperative observer 
at Campo, Cal., regarding the cloudburst of August 12, 1891. 
On the 12th of August had a cloudburst. One heavy thunder-cloud 

came up and it rained about thirty minutes very hard, raising the water 
in the streams flood high by the gage. I could not tell [how much water 
had fallen because] it was running over, emptied it  and then another 
cloud came up and the one that had past over drew back and the two 
came together and it poured down whole water nearly. I went to the 
gage again in thirty minutes and it was running over and the reservoir 
was nearly half full, I emptied it out of the gage and did not stop to 
measure the reservoir; after the shower waa over I went out to measure 
the water and the gage was gone, carried off by the flood. It  was ex- 
citing times with us  about that time. 

The Weather Bureau is not aware of any rainfall in the 
United States, which has exceeded the above record for one 
hour at Campo, Ca1.--C. A., jr .  

STUDIES IN THE FORMATION OF FROST. 
By I)EWEY A. SXXIXY, Ohserver. Dnbd Peoria, Ill., May 4 1908. 

For some year8 past the writer has taken an active interest 
in temperature variations near the surface of the soil, and in 
the moisture and temperature conditions which accompany 
the formation of frost. Over two years ago, January 22,1906, 
I enumerated a number of problems which I intended to work 
upon. They were as follows: 

(1) What becomes of the heat of condensation during the 
formation of dew and frost? 

(2) Are fluctuations in temperature at night due to ascend- 
ing and descending currents of air? 

(3) How does the color of the soil affect the amount of frost 
formed ? 
(4) What effect does a covering of vegetation over the 

ground have upon its temperature and the amount of frost 
deposited ? 

(5) What are the sources of that moisture which forms as 
dew and frost, and how much does each contribute? 

(6) What is the effect of smudging, flooding, cultivating, 
etc., upon the formation of frost ? 

(7) How far does the temperature fall on clear, still nights 
below the dew-point as determined in the late afternoon or 
early evening ? 

I haye been at work upon suitable experiments and obser- 
vations during the past two years, but failed to secure many 
definite results on account of the complexity of the problems 
and the impossibility of eliminating nonrelated causes and ef- 
fects. However, I desire to report what little I have accom- 
plished. 


