USE OF THE BAROCYCLONOMETER.
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he barometer keeps on falling, ti cations given by the wind direction will be more reliable,

The second approximation.—If by a further fall of the barometer and by a partial chs
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we can then by the aid of

advance with suflicient acenrac

EXpresacs . L efation bhetweer

- i ntna
1 order Lo -solve thi
8]
)
: O ATFIVe al numeries cEnltE W sgume [
il constant, i 1o1eh the unit '-_-_ which it 18
I ition of the proportion will now give us thi
ritonal value of .:!'_ CEres 1 a4 number ol tl M f i ll. which number ma i
ter or less than 100
T
FLIOM
| 1
o
0 thi
(lormi direction we turn the disk of the evelonometer u he central arro
lle. Should the b meter contanuoe o fal wipadl it w
 operation, taking nto consi the wind direction 1
Iy 2oTe A 18 AN MM rative AT I dpproximation n=
ten as tl veers; it may proy i) t until the s run throu
fwo or thre points ol the comp
It mav be well point out the meaning of the who procedure.  The problem of determ
ng the direction of the trajectory ¢ ol trianele a
the :l"llil'-l'i'-' | .-;-' Tl
IEII 18 0O Ii.l' 5 IWMLT 1 L1y I
double needle and the secon Iy ded an 1 LA

af the doub needle. having a2 ey | o0
1 ritude may be), we calenlats |'|_ I"."' t off o he g i LEL
needle At the o T VIEIon ol Th whaated end, whi I |
mall needle into a lel to th I 1026 reciion i sonocht—i 1 frajecta




The determination of the d ive movement being founded upon mean

15-still an souriee of inaceurncy. 'The

er=ely proportional to thenr Metanees fron Ehe center, |:Il re camn b TNk 'l"!l.ll

that this assertion is nol rigorously troe. St 1o actual app ication the error 18 found to be sul

ietently small give results which have all the aceuracy required for practical

Correction for daily oscillation.—Alove we stated that the barometer readings, P, and P,

cshould he eorrected for daily oscillation if necessart. For this purpase we grive 0 set of tables
OnLann the e « to | added ':ill_:'ll":l.'lii_"'.l o Thes cadings, 1f it 18 desired
i I i | ihles (pp. 15=19) ‘rom the records of the observatories

of Manila, Hongkong, di-ka-wi oo, and quently cover the seas mosat "‘-}""‘"'l
Io typhoon it Lhe '|'|| OLSErYeEr can select the o1 II'I'I'I:-|'IIZI'|E:I_." LT |"' =i||.l':'|'|"-
IMhionretien there ean be no doubt that these corrections ar |'-l|:li'|l:_ becanze the formula
P—P, D,
P—P° 1D
n which P i constant mean value, supposes the differences P—I and 1,
arometri il | the evelone,. T I, however, eives the combined
1 (R peelllation, though the latter may be fod e by the averwhelm

el ':| E---I‘_:||:|'--. I|'||l' '::l'.:l.- Fivye as
millimeters ( 0.086 ineh), A ;hrn- at thi
I |': and P . are rather laree, the
ttle effect on the partlting value of ..

zerd npon mean values, hence in a conerete
NCCESEATY, The dis repaney between the

orrected T AOINES, APPEars ¢ nefly in zones
=11 :||i'_ the DERrer we approad !I e Yorpex
MNow 1t 18 easily understood that in the

atlonn of Clhie direction ol the stornns ’l':I-.'l-.

is not likely to have ¢ | he advi v o try the effect of the correc-
tions i 2o i v gieng for 1P, and |2.-4 ¢ 1| an ar
af the san It A ) the two obeervations has been small We will

show by an example the oifect '.'.| ich the o rrechions o Dave I ExXireme cascs,
Suppose, on May 15 at 9 a. m., the barometric reading o1 ward a steamer in the latitude

1 lI|1;|'|.|E_- 12 found to be To3.2 millimeters (for =200 level), The wind having veered, another

ervation at 4 p. m. gives Y40.6 millimeters. Henee the fall is 5.0 millimeters. But
is due eolely to the approach of the cyclone? By no means. Duoring May fhe eorrection
for oeeillation 12 at Manila I millimeter at ® a. me and 1.6 at 4 p. m.  Fully 2.6 millimeters of
he chanege are therefore + 1o the daily ozcillation.
Applying Fournier’s rule fo the original readings we have:
7EE 20 100
I L8
Mg 1.5
Wil li': ing the same formula to the corred ed readi 1F8 8 biain :
0.0 mee Th L0 —=1752.2) Thb T49.2 .8 1D
v i B rats i ih 15
Fpom i.b 1.t T4, 2| TH5 ey ] 1




If the wind has veered Very between the two observations, this differcnes in the s Ii
of D). and the consequent difference the storm’s direction determined theref rofm  Ina 1T
sarious, bt 1T the wind has changed a fow points said terence might easily prove disastrone

The statements concerning the effect of the corrections for ogcillifion are further illustraitoe
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TABLES OF CORRECTIONS TO P: AND Py FOR DAILY OSCILLATION—Cantinued,

Y. NEMURO.
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determined by means of the barocyclonometer, as deserib

Limitation of the use of the barocyclonometer.—The direction of the cyclone's movement

ed, has all fthe relisbility which can be

spetired without telegraphie dispatehes from places over which the center is passing in succession,
heltween the two obse

F obsero heen slalionary g the inter =

anchor, But what about the chief use of the
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7 We are far from ¢

hich 1t does not possess, We do not recommend its use for L|l"il"!'|:|i|'|i|.-_1 th

ps under w;

hird approximation™ az long as the ship,

AIInG 01 1 he If 1n zone A. I'he veszel's Se d Iy he eonsiderable I.ZI'II!IFI:II'-."|
with that of il | might easily hapy , owing to the eourse of the ship
I he distance covered, th pointed in a seemi ent g direction—as each
e I a1l |"'|'.-'i: LTS, the vortex at :-II-'l' il
18T 1 'I. know the direction 1 wl _l'il the center
ies; the appro ral way, whether the combined effect of 1ts

MOVeIment an; rs The obDSErver nearér to the YVoriex or nok I'he
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ith relial y the win both together a fairly good e 1 gan be Tormed

{ il e I L The Trajed I'y.
['he caze however, different in zone B, anq ecially in zone . There the ship will rarel;
make muoch headway w I allow of maki he third ”-;-',l:""::'.‘xil'lil—
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in angle betwes sppms o d1veErm

Ty pihoon

Wi would advise those who could fi leisure to stndy Fathe mut's

far from the turmaoil of the storm, thi of Capt. Geo, Payne,

We are confident that

Practical application of the barocyclonemeter—In order to

o rules we rive a fow instances taken from actual observations, The caleulations are made

exceeds five units. value o, resulting from caleulation with correc-
tionz applied, is given

(1) (a) During the typhoon of October 12 and 13, 1897, the [amons "f|.-.|.' oon Of marnnr-and

Levte, ' Y the ol SETFVALLONS Al Capiz, on the Island of |':|I|::_‘-. were as follows

October 12, 7.80 p.m.: Barometer 739.0 millimeters ; wind, W. | . )
r i -y S E 'y LIS .
October 12, 8.05 pom, . Barometer Vo850 millimeters 3 wi =W, |
Capizis within zone 11 172, Octolier in Gronp I1; hence, P=755. Hence we have, peeord-

189
The resultinge [ itions of the needles are siven on Plate X L1 and from that follows a direction
of the track toward west Dy nortl
(hy) During the same typhoon the observations at Manila wer
Oetober 13, 6 a. m.; Barometer, 75 L w
1 in ] Ll A 'rl..l IH
Oetober 13, 11 a. m.: Barometer, 74 !
Henee,
B 144 [ 145
i
Mate XLI ghowe the the direction of the track 15 west it west 1y
north.
(253 Durine the tvphoon of September 16=17. 1894 the observations at Manila (P TH5) 0

the 16th were:

Jone B

]

= |I|"' 1her 16, 1

september 16, 6

'I,.-.-.:|'|i:_|.-_- L0 :'-III||II|:|.

3) During the * Gravina Typhoon* of May 13, 1895, at San Tsidro, Provinee of Nueva Eeija,

the observations wore ag follows:

May 13, 10.00 a.m.: Barome

May 18, 10.30 a.m.; Barometer, 745.00; wind, 3 }

The formula reads:

i T4, ) 1K}

‘-\.I||
00 —T49. 70

he direction of the track as shown by Plate XLIT was northeast by north,

18ee “El Bagnio de Samar ¥ Leyte™ Manila, 1808,

Baoruio de Gravinn” Manila, 1885.




(4) During the terrific storm of September 7, 1802 which eanzed =0 much damage in o

Mirts Ol .|:||l. 1, Lne ll|:-l '|".':|Iil-!- "'|::l|l' L :-lr.'ll'-| |||" I ek Al

T. Sumner could have been made

ng of the ha

uge of to find the track of the ty |.||:|--|- |-_-. 1 .:|-_';'.-|-.-||..r|||-||-1'_

OBSERVATIONS MADE ON BOAED THE U, 5. A. T. SUMNER.

From 2an Fratoksco to Mir

Lkl el le Winad

1kn Hi I}y [R]41
it
Hast THI W LTI i 1 18 a2 13 i | o 2 | BSE.: swell: Bi] iy
10. 51 @, m T ERE } Iy,
2 0d pom n A ] 136 40 - 10
8o L T =) v | Mountainons sex from S5E.: squally;
Ecept ly e IEx prex
W ¢ a typl
COMmINGE acr or
edge; put the
| and heave the
“Very heayy
1 -and ‘rait
, wind haul-
I
Bept, B 660 @om 1302 [ 135 T i NI ] [ an inch per
H 1, m J2 30 | 133 23 i NE, 7 | Terrible, mountainons sea from NI,
Hapt 7 » i) 1 il Vi | i Wind and s 1 '|'|-:|-i'|__-'_ barometer
1 | rray 2
T 4. m 28.22 | K. byl 12 | The center of the storm can not he iy
far diztant.
114, m 11 44 144 i | E-by N 12
34 pon 12 | E. by N 12
{08 p.om 3205 | 1832 09 | E. by N 12 i
M) P the
to ==E. and
awly
Rp.m 31 54 15% 10 -1 = 101 wird
y gl
sept. H 8 . In al 15 | B 204 | Variable. & Jrnrt vy BEd; Ben from

B by N-NEE

We find that on September 6 at 8 p. m. the barometer reading was 2942 inches and the wind

ly from the northeast. The barometer shows that the ship was then in zone B,

At ¥ a. m. of the Tth the baromete

y W Py s atrore
WiiE DIOWINeE SErorer

fallem to 28.22 inches, corre onding to zopne ( and the

wind eame from north use of the barceyclonometer would have been as follows:

observer would have set i 12 |'--|_'__":|! arrow of the wi

Before commeni

diglk

i the direction of the mean i splory of typhoons for the 'III*- place (32%-30" nortl latitnds and
|---| 2 2AST e j durmyg ."‘--l'l.-.'lllill"'_ J ne e Art =10WwWs 'i:!:w Lo e sonthiwr 3.!-|;|'-|"'i|| AR,

Having set the central he would have determined the ship’s position relative

donhle neadle.

to the vortex at 8 , l&ing rle ond of the *

The wind was from

the northeast, rometer reading indieated that he was in zone B. He would have moved the

double needle until itz single end passzed throuch the tail end oL 1 L ATTOW B. whicl

most nearly p to the direction of the wind—that is, northeast-southwest—then 1

1 ; : A o :
e, end of the ne dle wonld wn that the vortex las south bv east of the ship.

observation at ¥ a. m. of the next morning he would have de termined the new posttion of the vortes

I'_'\. means of the plaim end of Elhe | 'II"'.'l”l'.l. withont l!l.—CII',‘-

the rest of the

ment. The barometer now y was in zone ) the wind came from north by east.

[here 12 no arrow 1n gone O of which (3

h the arrangement deseribed. zee !'l:i.‘:l'_:-

Plate XTLIIT, which

west line aonts the




2 that the position of this arrow iz between northwest and north

the plain end of the second needl

about 4% west of the latter point. By
1 the vortex to th

the mterpol:
southeast. TFor the use of Fournier’s rule the two observations furnished the following data:

point the observer would have found that he had ther

September 6. S .10, Barometer, 29.42 inches: wind, NE.

September 7, 7 a.m.: Barometer, 25,22 inches; wind, N. by F

The ship being between 25 822 (at least on the Tth ging to Group

LIT, the value of P was 2% 65 inches.
Henee,
249,65 a0, A2 1M
: g — 18 [y — 207
29,656 —29, 49 : i

With I.i.-!l'l"-;-lillll of the ili'll:'illiI“i.-' H 1 |||-_-|-:'i';:.| |'!1 the ama | “”:..I ||-:-||I|II:_' to 19 on the _!:!;l-f'l-

e ghown the track of the cyclone to be south by west to north

duated nesdle wonld

abservalions, "."-'] 1
the

the nmortheast than it actually had.

b However, the course of the ship during the interval between the t

ny easn,
connt of this cour

o, On a

t, would have had to be taken into e

was south by o

have shown a less mehination of the

INEECTIITEINL W

.llill' COTNOSe !Eil'-'l"lillll wWas :IIII'Ii'-I!':-I'||.I'.;.'-1 3
wnsg shown in the Weather

o 1o 3 RS
& 1o the west

I'he vorfex was, therefore, recurv

HATE

Bulletin for September. 1902, issned l'." the ['hi]il'."'il'-' Wea
0 a9

(3} (a) At noon July 26, 1902, the barometer on board the steamship Loonsang was 20,33

inches, and the wind blew from west by north: she was in zone C, At 3 ;o m. the barometer: had

s we have:

fallen to 29.22 inches, and the wind had backed to sonthwest By Fournier's r

e B 100

win on Plate XLIIT, &l

lhe position of the needles would have been as ¢

nir easl ]l_‘\. south wst |_'|' north.
|
Since the s

Manila tahble:

tion with readines corrected for daily oscillation rives a somewhat different result.

ip was below the twenty-first degree of north latitude, we take the corrections from the

Tuly 26, noon, 29.33 —0.02 inches =29.581 inches.
July 26, 3 p.nw., 29.92 4 0.02 inches —29.24 inches.
|E|".|'1'_
2973 50,24 LM .
1 bl

IL'||I' '|i"|l|illll "'II!'--| l-ll-ii||'_- tiy |!.':- '.';:l.:n- (811 |3' '- QWL 60 ||;| |-|;|I--'-'. INeAns ol o -'--I:--'I e
() On the same day, July 26, at 8 p. m. the barometer of thi steamehin Rosetta Maeu stood at

ometer indicated 29,12

and the wind came from north-northwest, At G p. m. the |

the wind blowing from northeast

Fournier’s formula gives

29 Ta—21.13 1030
bl | | -.||]
i, bl i
i i Sy O 3 .
210,75 ). a1

s amisll needle on LLIV, east-northeast by

|| II'.I:'.-: I'l':-II|Il'I:. 'I||I'I'| Loe, As -||l'-‘\.'.'| vy

motion of the vortex {=zee Pl XL, the llll'll}'li':—'i'iii'l'l f the two motions will #ive the true direction

north to west-southwest by south. But owing to the ship's

of the track, which 1m the pres nt casze will be east by =zouth to west by north, az was the case

with the Leonsang.




Flosetta M

fownE 28 R85 inches o i

O the 27th at 5 11 v barometer re 1 Lhe i
wind cominge from anmithen I|-:|.|\-_|'i||: this obzervation with the one made at 6 . I, Ol thie
preceding d find by Fournier's role:
.73 had (3= 1M} =
5 L ,|||
.73 1

The small needle will point to northwest, and, compoging thiz with the ship’s course, we find
that the avernge dircction of the center from 6 p. m. of the 26th till 3 a. m. of 27th was northwest
Iy west. Seo Fl. XLIV

(] ither typhoom ly in Hongkong in the beginning of August,
152 erossed | rtl of July 31 The tr wry found by means
of thi 01 OO Wi by north, Aparri wag suceessively in zones A
il Bofrom Jn o1 \ ohservations were made:

1y 81, 10 p. 1 Barometer, 751, 1 millimeters: wind, NW. ) y
Augnst 1, 6 11 Barometer, 746.4 millimeters: wind, WESW. ) s
Woliene i
Toh—T] | 10010 _
D0 7 | i

Appd r the corrections for daily oseillation we obtain the following:

July: 31, 10 p.om. 1.1 — 0.8 =750, 2 milhimeters) : ; :
e | g 46 d 0.0 e et Rkt which rives i 1

The two res Mg L me are gshown on Plate \\1.1l..,

(7) Obser g made on hoard the German cruiser Hertha furnish some very interesting
netane g thi y of the barocyclonometer. From ¢ rvations made at Nag: aki (se
No. 8 Vi v that that harbor was within zone A of a '_-\.;'I:’I n I||:|--iI|'__' afterwards | 10
] 1t on thi Aapnst 8, 18902, Hence the Hert which had left 1\--:I:_".I K rtil

1 the Tth, hundred miles to the southeast by south of the port at noon of
he 8th, found herself far 11 ne A. In faet at & p. m. of the 8th the barometer showed 751.789
millimeten that 12, betws ones A and B—and at midnight it had fallen to 748.87 millimeters.
B t time the ghip had entered zone B. By taking the readings and wind.directions we can find
thie bearme of the centi the i_'.ilillul.rl al the COTTE -:-III:lliI': homars.

OBSERVATIONS MADE ON BOARD THE GERMAN CRUISE

R HERTHA.

B. 138

G 118

E B i T3 N . ki

B 40 75 | NE. by E. 5

2 L5 94 L NE. by E E

I (4] (1] 60 | NE, by E 21

I3 Kd R NE. by E B
04 be combined for a determination of the direction of the 1:1:_1--'-- tory

uring the interval,

readings 2 and 3 furnishes & remarkable instance of the influence of the
trajectory as found by means of the instrument. The small needle pointing
m south by west and north by east, the course of the ship being almost south-




OBSERVATIONS MADE ON

1 hungr ] B OH) an

£ il Noon

& ili Miadnght.

1| Aug. 10 4, M a.n

P s 3,04 ain

[ do LR TR

I ilo 2,00 pom :
5 1. i-.u i T

18 heen applied by

Important cantion.—Befor applyi

azcertain whether the anercid of
shows the pressure eorresponding to its
be corrected : the latter.
Table of comparison.—To close il
II.:' I- lI- 1t HaTT III:I 1 LT -\.||.
Zone Plice of obserimii

Steamshiy
Croizer Ho

Nagazaki { Friant)

found coinei

o the barocvelon:

-'-:I'_'l L b0 have ill-'l'. durine the interval

the needlez iz shown on

he position of
eadings 6 and 7,

BOARD

THE FEENCH CRUISER FRIANT

NE. L
EXNE | 52 0 | NE 200
I, B. NI )

| D . £t N1 120

NI C 52 NE 1

NNE. D. ol 57 | NI I
Noby Wo| Ik 9% | 100 | NE

NW. Iy 135 143 | NE

1 ]

Nate X1e

ombining observations 1 and 2 and 3, and go on. The

les with Track VI on 1

II'I|I-!I'I.I'|I e 10
as installed in the ehart room or the eaptain’s cabin

to the sea level itself. It should

70
=011 1
(219 10
37 349 2
A3 tid ]
14 a0 |
T8 By =
74 73 1
S0 T8
4 93 1
Gl 74 [
04 0
] 4
T 1
. 0




Note.—In order to =afeenard the seientific reputation of the late

hove all to prevent serions consequences which might result, we bélieve

mneter bearing

15 of an

known firm at Paris the specific

peciliar arrangement of the 5 iracteristic of POpir Faurm

b at the center

vortex and the which the

(AN ES & Lhi : |||E -Ilu--.:iil |-'|!.". L) S \L'I”!li' BLOTINS Ii L I'Illllll :.l'!'-."
wilg geh in th 1il,  Only six mmstruments T experiment
P LT barometer was not to he pl ket until iz
riliah vl aetnal i i Ihi | : gatiafae-
(] I|l|-! T -! 101 o [ N A I ir 1id i i I--."-II--- .'"'_l.'.

I'n 1T &1 sLOnIEhmer vieral i meters, b :Ilil'_;_' the mame of Fr. Fanra and con-
fructed by the f itioned, havi v been b to thiz Obzervatory for comparison. Our
o { bain actory explanations have not beén succesaful and henee we do not know on
whom to lay the hlame, sub we caution those In possession of #uch nst ts not {o place any
ril 10 ultar an the ancroids are of good quality, they may Id

d az ordinary Faura barometers, but the best thing which their owners can do is to have two of
{11 ditional ra romoved, using the one remaining ag the ordinary pointer for markm:s th




TRACKS OF DIFFERENT TYPHOONS  Plate. XL.
IN CONNECTION WITH THE USE OF THE BAROCYCLONOMETER
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