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LETTERS TO THE EDITOR. 

*.**Cor,.espo?~dentsctre regicested to he cts brief a s  possible. TIie ?orlter's ?lur~re 
i s  ha ull cases ?-erlui?-ed a s  proof of i/ood frcitil. 

!The editor loill be glad to ptcblisli n!zy qcceries co?Lsoiacc~~t with the chu~octer  
of tlre jo?~r??al .  
f h ~reqccest, fmeiatg col)ies of t:1e ~o?ztr~i ia i i i .~  70ill? L ? C ~ Z ~ Z Y  7~i.sc~r?zni~r t ic~~t io!a  

be fw .?~ i sh~d  c o ~ ~ e s i ~ o ? z d e ? ~ f .free to a?%?/ 

Fluctuations of Air-Pressure. 

IT is probable that no p~ob!em in ~neteorology has been so pllz- 
zling as tile explanation of the diuriral range oi' the barotneter. 
This phenomenon is one of the niost constant in meteorology ; and, 
in  fact, it is so regalar nezr the ccyuator, that IIuipb'ddt once said he 
could tell the time of clap in that region by reacling his barorneter. 
On exawiniag a barogva~ib trace made it1 the troi)ics, we fioc1 a 
mosl sr~rprising regciacity !lot11 in the ~nasimurn and olinirnan~ 

and the principal mininlum from 2.30 to 4 P.M. The two other 
points occur approximately a t  the hours of the same name a t  
night. This remarkable fluctuation is observed a t  the tops of high 
mountains, showing that the cause is above the lo\ver atmosphere. 
The voyages of the " Challenger" and of other vessels have shown 
that this range is the same over the ocean as on the land. Lhough 
the water temperature changes very slightly over lire forlner, 

I t  would be imyosjible to give in a short space all the explana- 
tions that have been advanced for this phenomenon. CIlanges of 
temperature and moisture have been appealed to in vain. A po-
tential effect has been suggeqted from the Fact that t h e ~ e  may he 
a re-action, as it were, from the air. owing to the increasing heat 
in the lower strata after sunribe. It is not too n~lich to Qaythat 
any and a11 explanations nhich ascribe this change iil pressure to 
movements of any lzi~id in the air, to a seco~itlary effect from 
changes in ten~peratme or ~noisttire, and to any of the forces or 
agencies usually appealed to in atruoiphe~ic rnovpments, havz 
sigunlly nncl utterly broken down. In  1881 J. &\I1311 Bronn (~IO,V 
decertsed), after thoronghly examining this cluestion, -a) s (A'ccture, 
April 14, 18S1), "If n-c snppose that the attiaction of gravitv is 
not the ocly attmctron which affects the pressure of tlie atmos- 
pheti., but that this p~rsstirr larles thrortgh sotile other attracting 
forcc,s~~ci l  cf the snn depentlln~ upon the  as an cleitlic att~ac-c~on 
rarylng I luo~id~ty  tenl-of tht, air. ant1 this again tle!)cncling on ~ t q  
pexature. we should find another methotl of elating the two 
valiltions, w h ~ c h  t3oes not esiqt if graritatien alone is emplo~ed '' 
In IS33 the ptesent w r ~ t e r  was called upon to g i ~ e  a coulse of 
t m  enty lectuteq upoa meteorologv before a cia,? a t  Fort Myer. V.1. 
I n  lhe nineteenth lect~tre of tins course thr, lemailrahle s i~n~lar i ty  
between the cnrres of d m ~ n a l  lange in all-pressure 2nd of the 
decllnat~ctn magilet was pointed out, and a connec1:on betweclt 
these phenomena, as well as a coinnion o~igin,  were distmctly sug- 
gested (see An?z?tnlReport of the Chief Signal Oflce~,1882, p. 
142)). 

There has jnst come to hand an inte~esting paper on "Diurnak 
Variation of Terlest~izl Nagnetwm," by Professor A. hhuster 
(Phrlosophrcnl Trcc~zsuctions of the Roljal 6oczety. Lonilon, vol. 
180, p, 509). I ynofe from the latter part of the paper. 

"The late Profes~or Balfour Stewart has bupgesteci Chat t h e  
earth's rnagnet~c force rnigbt induce electric currents in the con- 
vection carrents which flow in the upper regions of the atmosphere, 
One difficulty of this :iypothesis was rernoved hy an experinieetal 
investigation, by nleans of which 1 proved that the air can 11e 
thrown into a sensitive state in \~h ic l l  smali electro-rnotive forces, 
\\?ill produce sensible electric currents. To bring the air into that, 
sensitive state, it is only necePsary to send an electric current 
through it from some indepcndmt source of high potential. It is 
very likely that the air in the n p p r  regions of our atmosphere is 
in such a sensitive skate; and it is quite possible, tlwrefore, that 
the induccd electric ourrents si~ggested by Professor Stewart: 
really exist. 11: order that electl'ic currents shou!d he induced 
.ivhicll conld account for thc ohsei.retl n ~ o v e ~ i ~ e n t  the n~agt~et ic  of 
needle, it is only necessary to imcigine convection currents in the 
lipper regions froril east to west during certair~ psrts of the day, 
alici from west to east a t  other times. As regards tlie effecl; of the 
sun, we have, indee:], a daily period of the barometer which is 
probably 11ne.to th~rlunl  eft'ccts. It is cwioos ant1 suggestive, that 
the Eiorizoiltal motion v~hich lnrlst accompany the change in 
pressure is .just such a.s woald account for the claily variation of 
tho ~nagnetic needle. I n  tire tropics the principal minimum of 
the baronjeter takes p1:lc.e about 3.40 P.M., and the principal maxi- 
mmil abciut, 9 a.~.Llccording to the theory of waves, therepoints of the curve clay after day, and also in  the ariiplitutfe of 

the range. These roniiitions, liou.e~.cr, do  not exist in rile tem- ~ ~ o u l d .  ~uorcxnent froni west to enst in the after- be a l~orizor~tal 
perate ~.egior~s 1Ie1.e there ia saye~~~oae t l  noor;, an2 ftoni east to west in the forenoon. The direction of the or in those farther norill. 
upon the diurnal range a mixed fluctuation, rlue in tlle n~ain,  if 
not entirely, to the $assage of areas of high aild low pressure. 
These-areas are continl~allj  passing. ant1 in consequence the 
diurnal range is masbed, or even entirely ob!iterated ou come t1a.y~. 
I t  is Irnonn, however: t h a t  in gener;tl the diurnal range is 111uch 
increa~edon bright, ~l~i1811iny Gen. Greely found tracedays. a 
of this range at F'cirt C'on,qer, 81° 44' north. It is kno-xi1 that the 
range has t,wo 1llaxirrlii1~1 and two n~iniluum point*. The princi- 
pal maximum occn1.s 21: 01 er ',he globe betxeen 9.30 and 11 A.X. ,  

induced electric currents would be away from the equator in  both 
hemisphe!es ill (heafteriloon, and towards the equator in the fore- 
noon. Th~bi.; exactly the wsterll of currents we have beer1 led to, 
st81 tins from t l ~ e  obsvrved masnetit variation The o~lly cliffi-
culty I feel in suggesiirlq thaL the cause of Lhe dinrnal v a ~ ~ s t i o n  
of the magnetic needle iq the rliarna? vnrlation of the balorneter, 
Ires in the Fact that I! :vould ob!lge uq to place tlre elect~ic rur 
rents ~ n t o  the lower legions or the atmosphere, as these only u1i1 
be much affeclccl by the thermal radiation of the sun." 
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