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station, the altitude of the barometer above sea level and t,hc 
existing pressure. fio far as latitude is concerned it,s influ- 
ence for 30 inches of niercury is given by the figures printed 
on bhe right hand side of emli map of isobars ancl the cor- 
rection varies from plus 0.027 inch a t  latitude 5 5 O ,  to minus 
0.061 inch a t  latitude 20". The correction has its full value. 
just given, a t  any station w h ~ n  the pressure is 30 inches ancl 
increa.ses or ~ini inishes  exactly i n  proport,inn as t,he pressnrt 
departs therefrom ; it has, therefore, two-thirds of it.s viiluc 
when the pressure is SO inches a n d  i t  has om-thirtieth ninrt 
than it.s full valn6 when t.he pressare is 31 inches. As coil- 
cerns altitude, the correction increases algeliraically lint s lowly 
with altit,ude. If the force of gravity were deterniiiied at, every 
station, as i t  easily could he, a somewhat more correct value of 
the infltience of thiR source of error ~vould lw known. 

3. The isohars depend upon pressures t,hat " have been 
reduced to a sea level." This recluctioii is made for t.he pur- 
pose of, a t  least approsiniately, annulling the influence of 
the height of the station. thereby making t,he reduced pres- 
sures niore nearly comparable than are the actua,l st.ation 
pressures. This would be unnecessary if  the stations were all 
a t  t,he same a1 titucle, and i t  heconies a very uncertain hypo- 
thetical qnant,ity when the stations vary in altitude from sea 
level up to 7,000 feet, as is the case in the present American 
system. Other things being equal, the uncertainty of t,he 
reduction to sea level must illcrease with altitude. For the 
averages of a month or a year t,he methods or systems of re- 
duction used liy conservative student,s will cliffer 0.10 inch 
for an elevation of 5,000 feet, and 0.01 for itn elevatioii o f  
1,000 feet. 

4. Besides the uncertainty due tci niebhods, the reduct,ion 
t,o sea levei is also uncert,ain because of unknown errors in 
the adopted elevations of the barometers a t  the stations. 
The greater part of tbe eleva,tions used hy the Weat.her Ru-  
remi depend iqxm levelings niade mit.h spirit levels by mil- 
r o d  and canal engineers. Nariy discrepaucies occur aiiioilg 
these levels; very few of our alt,itudes are considerecl relin- 
ble to within 10 feet, a,nd an uiicertaintyof 20 feet, in the elc- 
vation, or 0.02 inches in t,he rtxluced lmronieter is considerwl 
a fair index to the accuracy of the elevation in t,lie int13rior 
of the country; in a few specia.1 cases i t  far exceeds this. 

5. I n  view of tlie preceding i t  is iiot proper to piildisli 
reduced observations to a grea.ter degree of refinement t.li:tn 
the nearest 0.01 of on inch, although the preliniiimry calcu- 
littions are all made to the nearest t.housandth, consequeiit.ly 
t,he p~hl i shed  figures even at, t.he low stations hare an uncer- 
t,aint,y of plus or miniis 0.005 due to the adopt,ion of thc 
nearest whole hiuidredth, whereas t.liry might agree to wit,liiil 
one or two thousand tdis if the third clecimal had I,wn 
rrt,ained nn the cha.rts. 

In view of the preceding the student whn has charted his 
pressures reduced to sea level nnd is ahout bo draw t,he 
isr)Imrs for every 0.05 of an inch of pre8sure may well ask 
how closely his pencil mafit follow t.he figures that. his eye 
int.erpo1ates between t,he chart.ed nuinhers. As lie wishes to 
shorn the narrow belt over which the pressure is 30.05 and 
as hie pencil traces accura.tely the 30.05 line in a n i ~ n g  t.he 
maze of figures a litt,le larger or snialler than this, he is per- 
petua.lly oppressed by the coiiviction t.hat, a little wavering 
to the right or left can do no harni hecanse the figures are 
slightly uncertain. When he finally has traced upon his 
ma,p several  loop^ or hights, such 8s those showii in t,he 
annual maps for 1896, t,liere is a strong t,enipt,ation to wipe 
them out  and replace t.hese by a snivother generalized line ; 
R temptation that  is intensified when he perceives that the 
winds, which, according to our preconceived ideas onght t,o 
have a simple relation to  these isobars now appear to he 
entirely iudependent of them. 

Now the well-recognized proper way of presenting any data 

that results from observation is to follow the numerical re- 
sults strictly, lint to acconipany thein with sume indication 
of their probable reliability. Thus in the present case the 
isobars represent closely a rigorous interpolation between the 
charted numbers, init the lines t h u s  intrrpolatrcl have differ- 
ent degrees of reliability depending upoil thr several sources 
o f  uncertainty a i~ove  enuiiieratecl: this uncertainty can he 
hest rr1~rese11trcl on a chart by a slii~ded area estenclii~g 
~qti:iIIy on either side of the isol)ar to a distance represviit- 
iiig the supposed uncertainty of 0, 1, 3, 3, rtc., hundredths of 
a 1 1  inch. S i i c x h  sh:ding ~vuulcl prol);tl)ly not Iouk well on the 
pul,lishrd niaps, Ilnt can easily he supplied hy any special 
studrnt. IVl i r i i  the s1i:ided areas approach each other closely, 
or overl:ip, then w e  know that the reduced pressurt's within 
tlir ~haclrd region are too uncertain to justify rt.liance up011 
the isolnr drawn within it. In such cases we most seek to 
comhinr the pressures at sevrral rieighhoriilg stations intc~ 
c i w  normal that filial1 I)e niclre rc1i:ilrle than any one of  the 
iiiclividual prefisures. By using set era1 s i i~ l i  normals isoljars 
niny he drawn that shall give some idea of  the distrillution 
of pressur(: a t  sea l ~ e l .  In resI)ect to tlir 1)ights and loops 
on the annual chart, in the hIoNTH1,Y \\'EATHER REVIEW for 
1h95, t he  shaded areas do sonietimw overlap i n  the Rocky 
bfoiuitaiii Region, whwe the isohars nil Chart I n h o w  dotted 
liiiefi, 1)nt the I)ights in the RIissouri Vallry, 011 Charts I at~d 
IV,  still remain, although they might 1)litusil)ly l i e  niade IPHB 
[~roi ioi i i~c~d.  i r e  conclude, thrrrfnre, that) in the study o f  
isolmrs and isothernis, as i n  the study of every othrr matter 
that rrsul ts from ohserva tion, one must) a l ~  ays present tlir 
figures correctly. Imt guard against drawing conc,lusions finer 
than are ~varraiitrd I)y thr reliallility of the data. 

THE FIRST ATTEMPT TO MEASURE WIND FORCE. 
hIrteorologicn1 observrrs, especially thnsr who liave btuclird 

the ckvelopnieiit o f  an~nionietry, will recall the f w t  tha t  the 
iiiost simple and dirwt  iiieasuwnieiit of thr velocity c)f the 
Riiid is made by ollserving the s p e d  o f  light I~orlics, such as 
Fmthers nr soap hulbltlrs carried along Iby it. The first piece 
i f  apparatus applied to the measn r~~ i i cn t  of the wind was the 
pendulous platr anrnioiwter intrdiiced I)y the Royal Society 
ilmut 1665 on the rec01ii~iit~11d:tti01i of  Sir CIliristo1)her \\'re~i, 
Rulwrt Hookr, and others, who constituted a coninlittee on 
iiietwrologicnl i ) I  rvations. Thicj instrument g ive  a nieab- 
irrnicut o f  the  eifrct of nioviilg air o n  n rwi8tiiig plate from 
which the velocity call perh;ips I,e cn1c~il:tti~l. 111 usiiig this 
ti id aliiinht a11 otIit>r a1q)aratus \vhich iii~asiirrs sr)iiie rlcfinite 
Mwt, of the> wind it is assunled that t l i v  wind I ) I I ~ w *  iipon thr 
tpparatiia long rnnugh to I,riiig its nio\,iilg p r t a  i i i t l )  :L stcncly 
vmdition, ciither of niotion or o f  wsist:jnce, so th:it ur nlras- 
lire the niaximum effect that a given nind is cal ial~le~ of p w -  
In(-iiig. Prnf. C. F. RInrviu has callrd our attention to  tlie 
Fact that nieteorulogy OWPS aiinther iilgenious nirthocl to Sir 
[snnc Ncwton. This eminent phill~sopher was for many years 
lngrossrd i n  the study of fnrcps; he i t  was  who first saw that, 
.hr proper niethod of measuring and cnn11)aring fnrcefi among 
heniselves is to ni~asurc the amount of energy that rach forcr 
hen acting continuously can conininnicate in a unit  of  time 

.I) a unit iiiafis of freely moving matter. It seeins to have 

the 
bccnrrecl to  hiiii to apply this idea to the resist 
Kind. JVIien a hody is falling freely t,lirungh the air i e re- 
gi~ting force of t l i ~  air sonietinies erroneously called friction 
s I,rnught, into play; this resistance r a n  he expressed Ily the 
tiiioiint of' rrtardatioli experienced by a falling Imdy whose 
i i a ~ s  aiid rcvkting area. itre, respectively, unity. Newton also 
tiq~lirrl this sanie idm to a n  ingenious nietliod of determining 
,he relative strength of the varioiis winds. His experiments 
n this liiie are narrated a t  page 15 of Sir David Brewster's 
Uenioir of the Life, Writings, ancl Discoveries of Sir Isaac 
Vewton, whence we take the following : 
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It was about this time, also, that  he  seems to have paid some atten- 
tion to the  subject of the resistance of fluids, to which his experiments 
with water wheels would naturally lead hini. Mr. Conduit, apparently 
011 the  authorit of Mrs. Vinrent, informs 11s that  even when he was 
occupied with gis paper kites, he was ent1e.t . voring to finil out the  
proper form of B liody which would experienc-e the least resi&mce 
when moving in  a fluid. Sir Isaac, himself, told Mr. C'onilriit tliiit one 
of the earliest scientific esperinients w1iii.h he  niaile was i n  lIW,' on 
the (lay of the  great storm [Septemlrer 2,J nhen Cromaell rlieil. nnil 
a l ien he  himself hail just entereil into his sixteentli year. I n  orilrr 
to tleterinine the forre of the gale lie jumlred first in  tlie ilirectirin in  
which the n ind blew. ani1 then in nliposition to tlie wintl; anil after 
measuring the length of the  leap in  lrotli tlirwtionh, anil i.om1baring it 
with the length to whiiali he  coultl jtiniyi, in  a perfectly i.alni day.  Iir 
mas enabled to conipute t h e  force of the  storm. Sir Isaai- adiled, that 
when his companions heemell bnrl)rised :tt liis saying that anv partii.nl:ir 
wind was R foot stronger than any he hail kiiuwn Iiefiirt.,' he  carrieil 
them to the  place where he h:til ni:ule the  esl)crinient, ani1 s l i~~wei l  
them the nieahiires ant1 mnrks of liis seveinl lealw. This method o f  
jumping to B concliisiiln, or reai.liinp it po' s t i l lum,  was not the  rrne 
nhich our philosolrher afterward ust,il. Hail he, like C'otilonil), em- 
ployed it shred of paper instead o f  his own person, and ol)serveil tlie 
t h e  it took to fly tliroripli B given rlirtant~e, h e  wonlil have 01)taineil a 
better sulxtitute for nn aneriionieter. 

The readrr will I)erct.ive that provided one junips with thr 
same force first with and then against tlir 1% iud hr may tnkr 
half tlir diFierencr o f  the t w o  distancrs a s  lreiiig tlir i ~ f t ' w t  of 
tlie nilid i r i  carrying hini aloiig ahi le  lie is iii tlir air. Tlii. 
wind acts upon h i m  continuously during this 1rrir-f iiitiJr\al 
just a s  gravity acts coiitinuo~ihly iil)c)ii any fiilliiig Ibody. If, 
indeed, the c~lrsrrver sinil)ly juni1)s vc.rtic:illy nlnvard or, still 
Iwtter, if h r  lets an iiiaiiimate splirrical hall fall vrrtically 
downn arc1 m d  (JIWLTW the ~ I I I C ~ I I I I ~  of 1ii)rizoiital IlllJ\'~nlelit 
hP has n direct niritsur~ i)f tlie force or pr~ssiire wvl i e , r i cv  he 
niay calculatr the velocity o f  the wind. There arc' several 
rei1~0~1s why siic-11 ralcii luted velocities are rathrr rough coni- 
pared with the results givtsii liy other mrthocls, but it is cer- 
tainly of the highest interest to find that Sir Isanc Nrmton 
in his boylioid, and lwfore 1 1 ~  clJiild liave k n o w n  :inytliiiig o f  
Chlileo's work, dwisr-tl this simple nietliocl i)f i~stiniatiiig tlir 
eiiergy and velocity of the wind. 

BAROGRAM NEAR A HURRICANE CENTER. 

RIr. A. Rouilliard, riigiiieer in charge on the S. S. Frtot- 
wis A r r t p j ,  lias kindly writ the Weather Bureau a photograph 
of  the Richard I)arogrnph curve for the tinir ~ 1 1 ~ 1 1  the stwii irr  
crossed the hurricane 1-eiitrr n i ~ r t h ~ a s t  of the Rahanix Hiittks 
011 Peptenilwr 6 ;  a similar copy was wilt hy Captain Tis- 
sirr to the Hydrographic Ofice and is pulilislied on it8 Pilot 
Chart. Mr. Rouilliard says : 

We have been right in t h e  center of t h e  hurricane an11 suffered con- 
si~lerable ilamape; two boats carried away, nne nian ore1 
steering gear and 1i;~nil bteeriiig gear h t l i  broken. I n  oriler to get u u t  
of the center we hat1 to nialie our rridder fast with 1)kJCkb an11 rnpes in  
such a way that  t h e  helm n as haril on port, this to keep the  wind on 
the  starboartl bow, steering only with the  engine which we kept more 
or less slow. 

The following clingram, showing the barometric pressure 
during the 6th, apparently h:rs its original time scale adjusted 
to the local time of some meridian a little to the eastitnrd 

. 
tnd Rlr. Rouilliard says that time data should lie increased 
iy one hour aiicl thirty minutes, prnbahly, in order to get 
'orrect local mean time, or hy one hour and thirty-one min- 
ites to get seventy-fifth meridian time, or sulkract three 
ioiirs and twenty-nine niiiiutes to get correct Greenwich time. 

The first signs of  a hurricane appear cui th(J barometric sheet 
ry the rapid fall l~eginning :it 1 0  p. 111. Septemlier 5, and the 
irssel had conipletely left the influence of the hurricane l ~ y  
LO a. 111. Septemlwr 7. The 1)osition of the center of tlir liur- 
*icane at 0 11. 111. Septcnilier (5 was Intitucle 2S@ 50' liorth, lvn- 
:itudr 7Tn 0' nest of I'aris, o r  74" 40' we& of Greenwicli, a t  
xliich time tlie center W:IH ahout 230 nautical iiiilrs clistant 
*rani the vessel ; this location is h a d  upon an estimate of 
.hca piwitioii of the steamer a t  iioon of 8ept~inl)er  7. The 
o w e t  prrsssure was recorded a t  630 11. 111. of tlir Gth, v iz ,  
717.5 111111. (28.24), which must, therefore, have hern very 
[)Par the center ( ~ f  the hurricane. Nothiiig is stated its to the 
:orrections to the lxwcgrnph a t  this prebsure. If me :issiiine 
khat the navigator was fiailing northward, while the hnrri- 
w i e  center w a s  moving toward the nurthcast, we find that 
thr vess~l  was in the southeast quadrant of the storm and 
tppronching the center up to 6 p. 111. of the Cith, and that 
ifter 8 p. in. i t  was in the northweet quadrant aiid receding 
Froin the crnter. This explains the fact that the accornpany- 
mg I)arograni shows a somewhat more rapid fall in the course 
Jf the eight or ten hours preceding the center than during 
tlir same interval of time after the center hac1 passed. 

METEOROLOGICAL TABLES. 
By A. J. HENRY, Chief of Division of Records and Meteorological Data. 

Table I gives, for about 130 Weather Bureau stations 
making two ohservations da,ily and for ahout 20 ot,hers 
making only the S p. in. observation, tlie data ordinarily 
needed for climatological studies, viz, the iiionthly mean 
pressure, the monthly means and extremes of temperature, 
the average conditions as to moistnre, cloudiness, movement 

of the wind, and the departures from nornials in the case of 
pressure, temperature, and precipitation. 

Table I1 gives, for about 2,400 stations occupied by voliin- 
tary observers, the extreme maximum and minimum temper- 
atures, the inean temperature deduced froin the average of 
all the claily niaxinia and minima, or other readings, as indi- 

Sir Isaac was born in 1613, December 55, old style. 


