
left. Sothing more was seen of them till after 
the author's return from his summer vacatiorl, in 
the midtile of September, when a single fenlale of 
this species made its appearance. In  their inability 
to obtain an entrance thiough the closed ~i~inclom, 
they had evidently built a new nest in the ricin- 
ity, and reared their broods. 

These circunlstances indicate that tile intel-
lectual powers of the humble-bee are not as slight 
as 71-e have been accustonled to believe. Here m 
this case, fro111 October to April, -a period of SIX 

months, -had these bees remained dormant in 
the ground, or hidden in sorne crevice, and, upon 
regaining their actirity, had not only remembered 
tlle place where they ti-ere, but liacl sought and 
found, despite the illany difficulties, their tait 
year's nest. That these individuals were from the 
previous year's brood, there was no doubt, as 
throughout the piorince the species nowhere else 
occurs, peculiar as it  is to elevated and mountam- 
ous regions. 

LIGHTIlO USE ILLUJII~VAI"\T~, 

AT the meeti,lg of the London societi of arts 
held on March 10, Xr. E. Price Edwards reacl n 
report of the experiments on lighthouse 11111-
nlinants rvade at  South Foreland during 1881-
85, The experiruents sho\v that in clear xveatller 
all the lights -electric, gas, or oil -were too 
good, ancl that for lnerely sencling an ei'fecli~e 
beam oT light to the llorizoiz on a dalli, clear 
night, no one va.; really better than the other, 
although it slloulcl be said that the electric light 
used, on account of its clazzlirlg hrilliancg, n a s  
regarded as a nuisance lather than otherrvise by 
mariners in  the near nci~hborhood of South Fore- 
land. It is quite certaiu that for clear weather 
the lower poTrTers of an) one of the illu~niaalits 
~ ~ ~ o u l dbe sufficiently serviceable for the reqmie- 
nlentk of the mariner. 

Tlie oil and gas lamps were rendered thus 
effective by superposing one upon another series 
of flames. I t  was founcl, that, in respect to the 
adaptability of the lights for occultations, -one of 
the distinctive charaqteristics used for lighthouses, 
-gas mas especially available, as by sirnply turn- 
ing off the supply an occultation is pron~ptly pro- 
duced in a n  econonlic and a n  effective manner ; 
whereas, with tlle electric or oil lamp, the use of 
a revolving screen was found most suitable. For 
colored sectors, on the other hand, the electric 
light is most serviceable, as, on account of its 
small surface, tile change in color nlag be nlacle 
more abruptly. 

The general results of the observations in  hazy 
weather shorn incontestably that a single electric 
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light greatly excels the most polVerful oil or gas 
light in penetrating-power. I n  an actual fog the 
electric also holds its own. The experience of 
fogs at  South Foreland was not large, hut was 
sufficient to furnish a~~ai lable  comparisons ; and it 
\\,as ~ x o ~ e d  beyond question that the single elec- 
tiic light plerces a greater depth of fog than the 
inghest power available of e~ ther  gas or oil, but 
in h e a ~ y  fogs the mariner would not derive the 
slightest advantage from any of the lights used. 
The recorded distances to which liglits were car-
rietl, or where tlier were picked up, in heavy 
fog+, range nzostly from seren liunclrecl to two 
thousand feet ; ancl the superiority of the electric 
light is cletermined by penetrating two hundred 
or three hundred feet farther than the gas or oil 
light. The most poxverful electric light was shut 
out on one occasion at  fourteen hundred ancl fifty 
feet, on another at  fifteen hunclred, another a t  
seventeen hundred, another at  fifteen hundred, and 
another a t  thirteen hundred feet. I t  will be plain 
to all that no mariner could be benefited by a 
liglit wh~cl l  was not visible at  such distances from 
the lighthouse ; and, for tlie purpose of navigation, 
a diiference in the visibility of the lights of two 
or three llundrecl feet is of no value whatever. 

One fact stands out prominently; viz., the 
greater ratio of absorption by the fog of the elec- 
tric rays as compared with that of the gas or oil 
rays. Fortunately for the electric light, as shown 
nt South Foreland, it possesses a large reserve of 
initial intensity-, which enables it, notxvithstand- 
ing i.cs uluch greater proportion of loss by absorp-
tion of its Inore refrangible rays, to penetrate 
farther than the other luminants. With three 
lights of equal candle-power, -one electric, one 
qas, one oil, -exhibited in a foggy atmosphere, 
there is little doubt that the electric mill be 
eclipsed a t  a much shorter distance than the 
others. But as an electric beam can be made 
so rnucli more intense than it is possible to malie 
the gas or oil beam, tlle electric light, though 
heavily handicapped by its competitors, by tlle 
7 ery superabundance of its oJvn luminous energy, 
may be made to penetrate the farther. 

Tlie experiments have also s1ion7n clearly that 
the lights from gas and oil are very much alike 
in  illumining-power : indeed, urlder some condi- 
tiolls, the oil-Aan~es seen1 to be rather the better. 
They have also shown that the oil-lights can be 
superposed with the same facility as the gas-
hghts. As get, no oil-flame has been brought to 
the enormous size of the 108-jet burner ; but, as  
this enornious size of flame is not required, the 
clifKcnlty is of no great consequence. As the two 
lights were shown to be so nearly equal, the 
qaestions of convenience and economy assume 



tlre greder importance in connection with their 
relative merits as lighthouse illurninants. 

The find conclusion of the ex1)erimenters mas, 
that, for the ordinary necessities of lighthouse 
illumination, mineral oil is the most suitable aild 
econornical illmr~inml, and that for salient Ilead- 
lands, important lancl-falls, and placaes where a 
very powerful light is r&quirecl, electricity otfers 
the greatest advantages. 

BOTIIBurmans and Shails are expert blaclc-
smiths, says the Journal of the Society of 
arts. The latter forge d l  the tlcths ('native 
hatchets ' ) used by thornselves and their neigh-
bors in the ITotha valley ; and they annually re- 
sort to Bllamo, and tlre villagcs in tlre Ka1clr-j-en 
hills, for the purpose of manufacturing them. 
Their Ir)c4loms are of the inost l~riltlitive stamp, 
consi~~tingof two segments of banll~oo, about four 
inches in diameter and live ferl long. set rerti-
cally, fornling the cylir~ders, which are open above 

'rhe importance of a tboroiigh and detaled 
geological investigation of regions possessed of 
p e a t  mineral wealtl~ is at once apparent. The 
geologist may afford the prospeotor and the capi- 
taliit just that i17formation~\~lliclr is nlost needed : 
while, in turn, tlre shafts :+nd tunnels of the latter 
xupply hinl wit11 hectiorrs and exj)osnres of the 
roclcs. which he c%oulci never otheiwise hope for. 
Tlow lceenly the atlvantagcs of such a combina-
tion are ap~)reciated by the government geological 
surx ey is abundantly pro-ceu by the recent elabo-
rate nlonogruphs by Beclrer on the geology of the 
Corr~stoclr Lode, and by Tr~ing orn the copper-
bearing rocks of Lalre Superior ; while otl~ers of 
a s~n~ i l a r  nature are now in course of preparation 
on t l l ~  silver districts of Eurelra and Leadville by 
BICisrs. Hague and Eminonh. Nor may we pass 
witllont mention, in this connection, the eutreme- 
la important contr1lr)ution recently itlade by 
Messrs. IEague and Iddings Lo what we know of 
tlre influence of heat and pressure in conditioning 
the structt~re of an erupti? c roclr. No such con- 
clusi~e evidence that the ho1ocr:y-stalline struc- 

and closed below, except by two small I~,ar~lboo ture of an igneous nrass depends upon the dew-
tubes, which converge and meet at the lire. Each 
piston consists of a hnnch of feathers, or other 
soft s~xt)stance, wllich expands aud fits tightly in 
the cylinder while it is being forcibly drive11 doan, 
and collapses to lct the air pass as it is being 
drawn up. A boy perched on a high seat or 
stand, worlis the two pistons alternately, by tlie 
sticks serving as piston-rotls. Charcoal is used for 
fuc.1. 

The casting of large and snlall articles in brass, 
bronze, and other alloys, is 11zuch practised, always 
adopting the method known as d cire pe?.d?c~. 
First a clal inodel is made, and coated with bres- 
wax to the tl~ickness ol the intended cast, and 
again covered with an outor skin (two inches 
thiclr) of clay ~nixrd  with finely chopped straw ; 
this latter coat is pro>idetI wit11 funnel-like holes, 
for pouring in the molten metal, at intervals of 
four inches, and with stiaw-holes for letting out 
imprisoned air. lioles are also provirled at tlre 
bottom for the escape of the melted wax. 

THE GREi12' SilLT/TCR-~MIL\~EA~ TlIEOF 
Vb7BST. 

VAI,UAI~I~TCindeed have been tho scientific re- 
sults whiclr geology has incidentally received 
tllrou gh tlle great mining nntlerlakings of the 
west. The studies of von Rich tho Fen, of Ring, 
:md of Zirkel, on the roclrs of the Washoe, have 

neCs with which it solidifies, had ever before been 
discouei ed as that which they found in tlie rnicro- 
sc opic study of the roclrs tlisplayecl in the hundred 
and eighty miles of shafts and galleries s t  the 
C'oo1stock.' 

Bnt Ihc value of suclt tecllnical papers can a t  
iliost be appreciated only hy a few. Specialists 
in the saine field of scientific inquiry, or the pros- 
pector or miner who consults them in hope of 
wine practical suggestion, will be their only read- 
ers, even though the results wllicl~ they contain 
arc broad and far-reaching iu their significance. 

ISerertheless there is connected rn it11 the de- 
T elo1,nzent of a vast mining industry verj nlucll 
to a\\ alren a popular interest. The accidental dis- 
covery of rich nljneral treasures in the heart of a 
iriountain wilderness ; the rnshing thither in 
hordes of men of ovcry type, all eager to secure 
tlre larqest prize ; tlle human ingenuity and energy 
displaj ed in ovt~rconting the va5t obstacles rn~llicli 
n:tture l ~ a s  placed in the way of transportation ; 
the slory of successes ant1 disappointments, of 
foi.tnnes lnade and lost, -a11 this gi-\~es scope for 
the (lisplay of the strongest human passions, 
and contains the elenzents of a talc whose truth is 
inore romantic and more exciting than firtion. 

In a volurne' quito diiferont in its character 

1B?~llef.in, On theNo. 17 of the U .  A". ,yeolo{?ical survey. 
developmerrt of cryst,allizstior~ in t he  igneous rocks of 
Washoe, Nevada. 

been t>qually welcorne to geologists at hoilre and 
abroad as contributions to tlle general principles 

~ f o n o g r a p l b sof 7:. tAe S. jleologic~~lS I L V V ~ ? ~ .Vol. iv. 
Conistoclt mining and miners, hy ELIOTLonu ; vol. vii. 
Silvor-lead deposlts of Burnku, by J. S. CURTIS. Wnshing-

of their science. ton, 1883, 18x4. 4". 
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