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disturbance, somewhat as one nates-wave de- 
pends on another ; for 110 one has yet been al& 
to t ~ a c e  one of our stor~lls so h r  back as to 
show it quite inclepenileiit of previous storms, 
as seems to bc the case nit11 tlie lropicnl 
cyclones. I n  tlie i r reg~~larbloniixg of tile 
winds of higher latituiles, fhr ~ l l i c l l  no f11ll 
explanation can be giben, too rn~ich air is 
accumulated in certain districts, which then 
appear as regions of high pressure. I11 seek-
ing a better balancecl re-arrangement, surfi~ce- 
currents are establisliecl with a rotary deflection, 
as explninecl below, toward interinedintc areas 
of lo~ver pressure ; aiid an up-draught is foormccl 
a t  thcir meeting. This becomes a stor~n-centre. 
I t  inight be saicl that friction wonld soon cause 
all these local clistnrba~~ces to cease, ancl atmos- 
pheric pressure woulcl then remain more uni-
form. So it might, if the air were dry ; b t ~ t  the 
condensatioii of T ~ ~ ~ I O T ,bj' which tlie cooling of 
the asccncling cnrrent is rctarded, brings out a 
new supply of energy every time an up-current 
is establisliecl ; and thus tile clisturbecl condition 
of tlie atmosphere is mnintaiaecl. I t  cannot 
settle down into a c~oi~clitioii of equilibrium as 
long as the sun shines, ancl n-ater evaporates. 
Some maintain that i t  is anlikely that the 
storms of the torrid ttlld teniperatc zones 
should hare tlifferent causes, ancl that as tein- 
perate storms certainly do not, as a rule, arise 
in a nrarm calm, tropical storins cani~ot liave 
such ml origin. Bat as already stated, and as 
will be fi~rther shonrri, the regions ancl sensons 
of tropical cyclones point verx conclusi~ely to 
this oiigin ; and, moreover, i t  is iiot necessary 
that similar results slioald have iclci~tical 
caascs. All the peculiarities of a rotary storm 
can be satisfactoril~ explained from either 
st:~rting-l~oint. And the essential coiltrast 
between the t ~ o  casrs is, t l ~ a t  in one, cliffel,- 
ences of tcmperntnre precede and bring abonl 
differences of prcssnre, and, in the otiler, ilif- 
ferences of prcssnre precede and bring about 
differences of trinperatnre ; so that, in both 
eases, tlie established storin diirers in tcmprra- 
ture ancl pressure from the sulrounding atnios- 
phere : ancl, oiice establishecl, tlie motions of 
rotation ancl translation, yet to be clescribed, 
are closely alike in the two cases. 

(Tobe eont~nz~ed.)  

THE ELBCTEIC LIGHT O N  UTE U. S.  
FISH-COJfil/ZSSION STEAMER ALBA- 
TlZOSS.1- 111.  

To cletermine the cfEciency of tlle system 
of incanclescent lamps, I measnred, bx means of 

I Concluded flom No. 42. 

a steam-engine indicator, the power required 
to run the engine ancl dynamo, the current 
being s~vitched off. Gy tile saiile instrument I 
rnrasured the inclicatetl power requirecl to run 
45, 50, ancl 70 lawl)s, respectively. By de- 
ducting from these experiments, respectively, 
the po\yer requirecl to r ~ u l  the engine and dy- 
namo, we obtaineel the power applied to the  
shaft ; ancl from this quantity we dcductcd 
the friction of the load, l ea~ ing ,  as a remain-
der, tlie net powers required to re~rolvethe 
armature in the magnetic field with 45, 50, 
a n ~ l70 lamps in circait. The lamps used 
were each of eight-canclle pol\rcr. 

Eflciencly qf the incandescent lamps. 
Horse-power required to run the engine and 

dyiiamo . . . . . . . 
Indicated horse-power required to run 45 in-

candescent Ialr~ps . . . . . 
Indicated horse-power required to run 50 in-

candescent lamps . . . . . 
Indicated horse-power required to run 70 in-

candescent1:~mps . . . . . 
Net horse-power applied to the revolution of 

the armature in tlie magnetic field, using 
45 incandescenl lamps . . . . 

Net horse-po~ver applied to the revolution of  
tile armature 111 the  magnetic field, using  
50 inca~ lde i c~n t  l a~nps  . . . .  

Xet horse-power applied to the revolution of 
the  armature in tlie magnetic field, using 
70 incandrscent lamps . . . . 

XIean nurnhrr of i~~canilescent larnl~s per incli- 
cated F1 P., using 43 lamps . . . 

31eaii number of illcandescent lamps per indi- 
cated H.P., using 50 laixi~is . . . 

Nean number of inc~ridescerit lnnlps per incli- 
cated H.P., using 70 lamps . . . 

Mean ~iumher  of incandescent lamps per net 
II.P., using 45 lamps . . . . . 

&fear1 nnnlber of incarldesce~lt lamps per net  
N.P., u4ng 50 lamps . . . . . 

Xean number of incal~descent lamps per net  
H.P., uslng 70 larrlps . . . . . 

The nrires bcing fixed, their rcsistiuice may 
k)c considered a constant qnnntity, and the 
only ariat ti on as existing in the engine and 
dynamo. l'lre clislribution of the power, as 
above recorclcd, may, if necessary, bc verified 
by elrctrical ~i~e:ismemcnts on the wires. 

To  illn~ninatc the macllinery on decli, the 
clcrriclr-gaff, the lead of tlie cak~le, the trawl 
ns it coixcs on decli, and to afford ample light 
to tlle i~aturalisls wl~ile colling the contents of 
the tran.1 as delivered on deck, an arc-light 
of great power hccainc indispensable. I n  the 
then existing slxte of electric lighting, ail ad- 
clitional dynaino appcarccl to be imperative, as 
no arc-light had bee11 run from a tension of 
51 volts. 

The Eclison company, howercr, was willing 
to experiment, and in a short time produced a 



lamp of 750-candle po~yer, which we are nom 
using ; and Jve find, in pmctice, tlint a 110. IS 
copper wire will carry the cnrrent ~ i t h o u t  
heating. Tile power of' this lainp, to be com-
para1)le ~ ~ 5 t h  other arc-lamps, slio~lld be mul- 
tipliecl by Sour, as the colnmercial candle-
power of' the arc-lamp is the aggregate of four 
measnrements, the photo~neters being placecl 
eqnidistant froin etlcll ollier in the same cir-
c~uil~ference. The ponrcr recpired to clrire 

to tlie influence of light. I am inforilled by 
the very eminent auihority of Professor Ver- 
rill, of' Yale college, tliat a l i e a ~ y  sea, breaking 
upon a lee sliore nhen the flu11 inooil is casting 
its r a p  across the land into the sea, will tlirom 
hnurlreds of sc~uitl upon the beach in a single 
nigl~t,-a11 el irlcnce of their lnoving in the 
directioil of the light luntil caught in the spray 
and llnrled upon the shore. 

'Fo succeetl in producii~g tlie liglil at  consicl- 
these arc-lan~ps, though inore tlian ~~cccssary  erable tleptlis has been by no Illeails easy. 
for others of equal power, is yet y~li te small. 

E$icielzcy qf the arc-lnnzps. 

Indicated horse-power developed by the engine 
with two arc-lamps in circuit . . . . . . 6.GD 

Horse-power reqnirecl to drive tlie engine and 
ctynamo. . . . . . . . . . . . . . 3.56 

~et 'horse-power  applied to the shaft . . . . 3.13 
Horse-power absorbed in the fricl.ion of the 

load . . . . . . . . . . . . . . . 0.33 
Net Ilorse-power applied to Llle revolution of 

t he  arn~ature  in the magiletic field . . . . 2.90 
Net horse-power applied to tlie armatarc for 

one lamp (half of the last quantity). . . . 1.45 

The nulnber of eight-candle ponrer illcan- 
descent lamps per i~~clicateclhorse-paver is 
talien as a meail between the quantities as 
determined above, i.e., -

(25 + 27.02 + 24.63 =)25.55 ;
3 

and this quantity moltipliecl illto the net horse- 
power reyuirecl to drive one arc-la~np gives 
(25 .55  x 1.45 =) 37.04, which is the parer 
in units, of lamps, to run i ~ ~ c a i l d e s c e ~ ~ t  one 
arc-lamp oC 750-candle pan-er. 

Fisller~neii in nearly all parts of the world 
use a light in their boats, when fishing at  night, 
to attract fislies into their nets ; and it is n com-
mon thing for flj ing-fish lo coine on honid sliip 
at niglit if a light be ncl~~antageously placetl 
to a t t ~ a c t  them. 

Until i~ica~lcleiceilt were in\ entccl. there la~nps  
were no eoilrrilient lllealis of s~lstniiling a light 
beneath the snrface of the waleis ; allti tlicre is 
co~~sec~neutlyopcncd nil to ns nn nnc~xplorecl 
fieltl in S13lli11g. 

Just wllnt s en  ice onr. sal~mniiilc laiillts n ill 
be, we are as je t  u ~ ~ n b l eto say: lint, n ~ t h  tlic 
small lalnp n41ich n P use Sr=.m one to tell fcct 
below lhi. snrf:xce, aiiipl~ip ,(Is in grcat ~ lum- 
bers, sill er-sides, j o1u11g \)lticf 511. yoiu11g lobster, 
sqnicl, mlii flying-fish, ha\-e been inrluccd into 
the nets, ant1 clolpliiils h:irc apj~l~oncherlit ; 
but wl~etlicr tile doll~hins nere attrncletl l)y tlie 
light, or were porsning tile squid, P'lof'cssor 
Benedict, the naturalist of tlic sliip, n a4 un-
able to say. Squid are especially snsceptiblc 

The Eclison colnpa~~y fir.it prep:irc~l n Ian- 
tern of tnro tllick~lesses of glass, llemispli~rical 
in for~n,  with its flat side tightly joined to :L 
bronze disk on which were placecl t h e e  sisteen- 
cailclle power I3 la~llps in multiple arc. At a 
lnoclerate depth it bclrned beantifillly ; but at  
about a hundred and fifty feet the l~ao lc i~~g  
lealied, and the sea-water, entering, short-cir- 
cuited, ancl the lanlp was esti~~guisheclby the 
clestructioil of the cut-out plug. A similar 
lamp mas then tried with i m l ~ r o ~  ;ed p ~ ~ l i i n g  
but its glass walls were crnsllcd by tile press- 
ure of tile water, ancl it v a s  estingnished. 

The nest essay was nith a single 1i:dison 
lamp, its glass vessel being cyli~lclrical in form, 
wit11 heinisplierical end, to give it strength ; 
its thin platinum mires estcading tllrougli one 
end without ally external attacilment. To  
these delicate wires I succeeded in soldering 
the copper ires of tlie cable, but brolie (or 
cnt) off one of the platiiiu~n \\-ires at the point 
n~here it enters tile glass, wliile putting on tile 
insulation. When i t  is remembered that a 
Iinndred fnthoins depth of water brings a press- 
ure of over two h~uldred anrl fifty pou~lcls per 
square inch on the lamp, it will be u~lclerslood 
that great care mas req~uirecl in every procc3- 
dure. 

Our nest attempt mas wit11 a single Ecli- 
soil lalilp exactly the sarile as the last. I sue-
ceedeil in soltlc~~ingn~id  insulatilig the joints 
l~erfectly; but tlie pre>silre of tile mnter upo~i 
tile iusulatioil cut tile dclicate p1:ztiiium wire 
on tlie g1:tss bcforil it li:til ren~hccl a liluilclred 
feet ill tlcptli. 

The Erlisoii comp:r~lj t1ic.11 pl~otliicerla lairlp 
in ~ ~ h i c l i  the platilluil~ wilci neic solclcretl to 
c.ol~l)cl' n iies ill a glass ca\ ity, and fillecl in 
with rosin, so that copper \\ire>, about no. 30 
in size, l?rojectcd froin the lamp for our nttac11- 
ment. T coiled tlie coppcr wires spirall-, and 
soltle~ed tlwir eiirls to the ellcls of tlie ileavy 
wires of tlie cal~le, sepa~nting them br  a sl~inll 
block of pilie wootl : this gavc soinc fkecclo~ll 
of motion, mitlioi~t c1:lnger of cnttil~g or breiilc- 
ing the mires. A paper ii~ould \irmplaced round 
the joint, and filled with varm ggulloot.' When 
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this had cooled, it was wrapped with insulation- 
tape, and served tightly with twine. This was 
again covered with g~llloot, then tape, and 
finally with melted gutta-percha ; and, when the 
gutta-percha had cooled, its entire surface was 
seared over with a hot iron to make sure of 
filling any cracks or holes it might contain. 
The lamp was then lowered into the sea, abont 
seven hundred and fifty feet of cable being paid 
out, without any indication of failure. To as- 
certain if the lamp was lighted at all times, we 
substitutecl a lamp for the cut-out plug in the 
deep-sea circuit. This brought both lamps in 
the same circuit, which caused them to glow 
at abont a cherry-i-ed instead of a white light; 
and had any accident happened to break the 
lamp in the water, or to cause a leak, our upper 
lamp would have immediately sprung into in- 
candescent whiteness. G. W. BAIRD, 

Passed assistant engineer, U.S.N. 

CRYSTALS IN THE BARK OF TREES. 

IN examining the interior of certain insect.3 
and myriapods living in and feeding on the 
wood and liber of decaying trees, the writer 
has often had his attention attracted by many 
beautiful and well-clefined crystals mingled with 
the food-contents of the intestinal canal, The 
crystals appear to be insoluble in the intesti- 
nal juices, as they pass through the entire 
tract unchanged. Recently, in examining a 
large lamellicorn larva obtained from beneath 
the bark of a decaying white oak, I again ob- 
served an abundance of the same kind of crys- 
tals ; and shortly after, numerous others were 
found in a Polydesmus taken from beneath the 
bark of a hickory log. Feeling sufficient in- 
terest in the matter to learn the source of the 
crystals, 1 examined a large white oak, dead 
and decaying, but still standing, with the bark 
loosely attached. On the inner side of ' the 
bark was a thick, j7ellowish-white, pulverulent 
layer, -the decayed liber. This readily crum- 
bled to powcler ; and a small portion, diffused 
in water and submitted to the microscope, es- 
hibitecl a innltiti~de of crystals, forming the 
greater proportion of the powder, ancl of the 
kind previously noticecl in insects. The crys- 
tals appeared perfectly fresh, and not changed 
by the surrounding decay, but were isolated, 
sharply defined, and highly lustrous. They 
measured from about the two-thousandth to the 
six-hundredth of an inch. Two forms were 
common, -simple, as represented in fig. 1 ; 
and ,twinnecl, as in fig. 2. A portion of the 
powder was submitted to my friend, Prof. F. 
A. Genth, for analysis, without informing him 


