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List of the SAILING CHARTS that will be furnished free of charge to the Captains of 
merchant vessels who will keep this Journal for the Hydrographic Office. 

North Atlantic Ot~an-No. 21, Western part _ _  _ _  _ _ _ _  _ _ _ _ _ _  size 30 hy 45 inches. 
No. 22, Eastern part _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  size 30 by 45 " 

South Atlantic Ocem-No. 33, Western part _ _ _ _ _ _  ________s ize  25 by 36 inches. 
No. 21, Eastern part _ - _ _ _ _ _ _ _ _ _ _ _ _ _  size 25 by 36 '' 

South Pacific @ce:in--No. 23, E:istern part - _ _ _ _ _ _ _ _ _ _ _ _ _ _  size 25 by 36 inches. 
No. 14, Middle part _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  size 26 by 36 
No. 13, Western part _ _ _ _ _ _ _ _ _ _  ____size 30 by 36 

'' 
" 

Vorth l'acific 0cu.an-No. 526, Rhtxt 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ s i z e  28 hy 47 inches. 
No. 527, Sheet 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ s i z e  32 by 47 
No. 528, Sheet 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ s i z e  32 by 47 
No. 529, Slit& 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ s i z e  32 by 47 

" 

" 

" 

Meditcrrancan ____--No.  281, Western part _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ s i z e  23 by 45 inches. 
No. 282, Rlicldle part _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  size 23 by 45 
No. 283, Eastern part _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  size 23 by 45 

" 

" 

Indian Orcan- _ _  - _ - -No. 13 A, Southern part __________---s ize  23 by 46 inclies. 
No. 43 B, Northern part _____________s ize  23 hy 46 " 

The almve arc tlic general sailing charts itsecl on h a d  vessels of the United States Navy: they are kept corrected 
to date, and :~cu.oriling to the most rc1i:il~Ic information. I n  his application for Journals, the captain of a vessel should 
state where his probable cruising ground will lx, and siich of the above charts as relate to it will lw: sent him, yrmk?cd 
he agrees to k t q  the ,Tournnl in strict conformity to the requirements herein printed. Smh l~ydro~graphic infomation 
:IS this Office can supply, as well as cwpics of the meteorological charts prepared from the log-books, will be given 
gratis to snch captains as send in accurnte Journals. 



rr INSTRU-NTS z t W 1  

MERCURIAL BAROMETER. * C‘C * wi - .--/-Is=- 23 _____ _ _  

By whom made? .......................................................................................... Whcn and wherc compared with standard? _._.._.__._______.______________________---------------- 

Hod$$ is it C2wri~ dmve !%I level? ........................................................... 

TVhat is the diameter of the bore of the tube? .................................................. 

What is the diameter of the cistern? ............................................................... 

Measure curejdiy the incli-divisions of the scale-are they EXACT inchm? ............. 

If not, what portion of an inch are the divisions that are marlred sui&? . . . .  

[ fiuc oxplnnntion of this mirttcr nnder tlic heading Barometer, in tho Intmlnction.] 

..................... 

......................................................................................... I where is it emrid ? 

ANEROID BAR,OMETER. 

THERMOMETERS. 

Are the dry and the wet-bulb tllermometer mo&ted in a Inttiec~vork case siirh as 

........................... 

_________________._-------- 

that r&ommendd in the In t rdwt ion  to this tJoiirnnl? What is r‘ he m c t h d  ” oP/tnking the of the sen m t m ?  

............................................................................................... 
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OBSERVATIONS for determining the LOCAL DEVIATION of the 

Compass on board the ............... ~ ~~~-~ . ~ ._.._____.__...____.____ 



INTRODUCTION. 

On Septcmlwr 1, 187C, work was legun at this Office by Lieutenant T. A. 
Lyons, TJnitrrl Hhtc~s Navy, on a new edition of nicteorologiml charts of the m n .  
Thc work is donc by ofit?rrz; of the United States Navy, arid the material for it con- 
sists mainly of hg-lmks of United Statcr; rwsels-of-war. 

Thc first set of clinrts is finislid, mid sample copies will IE sent to snch plaws 
as arc most frcqiientd by pm)ple interested in niaritinic aflhirs. 

In order that tliosc \die liave not e,?s,v acxvss to s~idi places may know some- 
thing of tlrc nature of’ the charts, n short amount of them will be given herc. 

A partieiilar area of CHY’RII is first sclrcttrl for which a set of charts is to be pre- 
p r ~ l :  tht> set j u s t  eoniplct~l covers that part of tile I’wifir between the quator  and 
Go north latitiidc, and from the American mast to the I 80th meridian. 

This cspanse of mean is tliritled into squares of five ciqress of latitwle by five 
dcyww of lon~itude, :ind the plitwmena Imuli:ir to each square are given on it. 
The title of the c.hnrt,s will mnrcy some idm of the information they snpply: i t  is, 
“llIrtcoroloyicnI chtn-ts of the IcTortlt, I’ncllfc Ocecrrr, f rom the f l q w f o r  to Itrtititde 4 6 O  
North, nntl.frorn tlic itnta.icnn, Coczst io tlrc 180th nacvirlitria: gi&g infoimntion regard- 
ing irinrls, cn??w, fo.q, m i n ,  sr/unl/.~, wen ther, bnromefer, and tcny’crcrturc the (iir, q f  
sea-r-.mcito., rind q f cwq,omtion--n N f o r  n.er?jJiac degrees qtuzre, trnrl for etech nion th.” 
Tlic “csplanation” liere proclurrif, which is printed on each shcct of the set, will 
Siirtlier clcscrilx the charts. 

EXPLANATION. 
For n complete eqhnn i ion  qf tlicw clrart.~, wfcrmce mmt be lrnd to the Pwfncc: 

Arne i t  ioi?? be only ntrrtrtl that tltc obscrcntionn $ a s  ncnn!y V C ~ Q ~ C I S  as co~drl be obtained, 
i m w  coIIectetl nird ,9r01y1eq? neeodin.q to montlis, nrid slnnll arcas of occ(cn--i~e degree? 
Sqllnl’c. 

Tli71,4‘, tltc month nntl syiore conntiticfe joint?y the idnit for rrhiclr all tho iqfornin- 
tion is giwn. II~OT somr sputrcs flti.9 i,u naecrgre-jov o t l t t~ ,$dl ;  rrkra~ys dejmtlent on 
the Irnyth qf tiinc vcirio?kv d i p s  i ~ c r c  in the ~qiiare, and the niimher of l q - b o o b  
procirwtl. 
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twelvc-one for each month-f the kind t l w r i h l  in the prwding ESPLANATTOX; 
onr, wliich ptlters all the nlwrv:itions for the Pircction awl I’ortr~ of* the Tl’ind that 
are mattered over the monthly sheets, ancl gives thc o1)serml nnnibr  of hours :tnd 
percentn,ge of wind from evev  alternate point, together with the obserred number of 
honrs and percentage of each Forw a m d i n g  to a smlr from I to 12; one, which 
similarly summarizes all the olmervntions of the hromctrr,  Tlirrniomctcr, Ibin,  l<70~, 
Sqiialls, and Gcml Weather ; and finnllv, one nrhic.11 has fnur colored clinrts thit 
csliihit pphicnl ly  all that is given by fipw on the other sheets. The first of the 
oolorccl clinrts shows the different wind systems that exist in the arm of owan cov- 
cwl tys the charts; the second, the localities where storms mostly miir ; the third, 
isobarometric ams; and the fonrth, isothernial areas. 

The PREFACE to the set conhiins a dctnilcd account o f  the method of compiling 
the ehartq, and dircetions for using them, a talde of the limits of the Trxlc TViiids, 
and a list of the log-lmks whose data haw lmn taken. This prefiice ant1 the fifteen 
 sheet^ arc bound together in folio size. 

I t  is the intention to continue this work nntil charts for tlic n h d c  omtn siirfncr 
are complete: a set for the Atlantic lxtween the pn l l c l s  of 60” N. and GO” S. is 
now in miim of prcpamtion, and it is I i o p c ~ l  they will stnm IE rc:dy for issiic. 
A large mms of nlntcrial is at  present waiting compilation, lmt 3s a grmtcr qnantity 
will enhance the valrie of the result#, this Journal is preprwl for mcrchant v 
with the hope that thry will heartily coiipcmte in a work that is cwntnnlly to IK! of 
p t  lxncfit to them as well as to all others who traversc tlic nmn. 

Thr f:wt that the charts which are hereafter to aid in selecting a ronte from port 
to port arc entirely ~ N M N ~  on l o g - h k s  and journals of this kind, shoiild 1w sufirimt 
inwntiw to a lively interest in rollecting observations for thcm-nl~servations that 
sliall I m r  the stamp of accnraey a i d  intelligmiv. 

This Jonrnal and the Instructions that arc given for keeping it h:ive lmn  pre- 
pard by Licutemnt Lyons; he has cnnipileci the mctcorlogial inforn1:ition containtul 
in the Instructions from sh,?-ndard works on the snhjwt, SO that i t  mn lw relied iipon. 

For conveniencc of refcrcnce, the Instmetions arc cliviiled into snl,jcvts--t.nch 
Ileading referring by snbjrct and n u m h r  to the colnnins on the left-hand sitlc. of 
each clay’s recorcl. 

Coliimn (l)-cc HOURS,99 

The variona o1)servations arc to lw entered at the end of‘ every tino hours 
throiighont the tsvmty-foiir of enrh day . 

To let the time slip by ancl afterivard fill up the colnmns from memory-to 
interpnlatc.-is worse than no olwcrmtions at all : it may I)c recording d i n t  ncwr 
mnrred.  

Coliimns (3) and (3)-SHIP’S SPEED-“ KNOTS, TENTHS.’’ 

The following are the instructions in force in the U. 8. Knvy in rc,prd to this 
m a t h ;  and i t  is Irqwl that8 the merchant marine will scc tlic at1vant.q~ of‘ rnnform- 
ing to them: 

The ‘‘fiitltom” is an anomalons division, and thew is no g o d  reason for its 
retention. On the other liaiiil, the ilwimal division of “ tenths,” I)rsitltxs Iwrniitting 
of ready conversion into I;nots, ngrm with the traverse talde, and thuq fkilitates 

Coliimn (4)-‘‘COURSES STEERED.)’ 

The crt~erage eoiirse dnring the fwo hoiim (when the ship 11x3 lreaderl several), 
as steered 1,y the stmdarcl compass, is to be enteml. 

Only very light airs flying all ronncl tlic compass arc to I* tlmignatd m “vari- 
able;” when the wind has any appreciable force, ancl mn pnssil~ly I)c averaged filr 
the two ho~irs, then its nzcnn magnetic direction to the ncaiwt mlrolc point f’or the 
two hours is to IH: rmrcled. Any indefinite phraw, sm.11 a9 S’d and W’d, or any 
fraction of a point, sneh as i, +, or 3, shoald n m w  1~ i i~trl  for rmrding  the wind’s 
direction. The force is always to Ix? indimtccl by one whole niinitwr, snrh as 1, 6, 
70, and by the nnniher so entered i n  the rnliinin is to lw iin(1emtrwd tlic nzecln force 
for the two Iioiirs, no mattcr to what clegrrc nr how frequently the lime may have 
mrird dnring the two hoiirs. I n  order to assist in judging with some degree of pre- 
cision and nniformity the mind’s force, the following wild scale, .cr.hicli is that in 
use tlirouglmut the U. S. Navy, is here produwd : 



W I N D  SCALE.  on the qnarter, with the same fom of 5, she map mrry “all plain mil and stiidding- 
mils, and make 8 to 9 knots per hoiir in n mcderate ga.” Furtliermore, by tlik 
ffide, it  a p p r s  that with this force of 5 the preswre on each square foot of mil 
exposed tn it  was 1.5 pnnds,  and that the velocity of the wind, if determined by an 
ancmoineter, woiilrl lw 17 milcs lwr honr. In nial;inE use of the “nnntictl tlcsipn- 
tion ” for winch, a r c  slionld 1e talcen to employ only the exad. words of this mhimn. 
Tlicse clwignations and tlic numlwrs opposite tlieni in the first colimin are synonymon? 
terms-tli:xt ii;, if wc s p a k  of n “strong gale,” it means a wind \vlirrsc forre is 9. 

- - 
Force o 

wind 
n pound 
wsquai 

foot . 
-- 

0 

Force of 
wind 

Nautiial 
Scale. 

Veiqcity 
of wind 
in miles 
per hour. 

0 

Sail that a full-rigged ship may 
carry, close-hauled by the 
wind f also her probable speed. 

All mil. 

Sail that a full-rigged ship may 
carry, wind on quarter; also 
her probable speed. 

All mil. 

Nautical Designation. 

0 Calm. 

Llpht aim. 
All pliiiti pail and ntnddinp 

milu: aniwth wn; 1 tu l.:~knntr 
lwr liintr. 

O.ly)4 
tn 

0.o1n 
1 1 to2  

Caliimn (S)-‘‘IdEE1TAY.” 

This i h i  i s  to be given in points and fractions of a p i n t .  2 

3 

All plain mil nnd ntntlding- 
miln; wniwtli nra; 2 tn:id knot*. 0.08 4 All plain nail and ntxy-miiln; 

Rntaitli sen; nlrrnt 2 knots. 

All  pbin mil nncl utndding- 
ffiiilu; nniuotli run; 4 to 5 kitutn. 030  n 

-~ 

14 

All plnin mil and stny-miiln; 
Rnltnrili ur:i; 3 to 4 knotb. 

4 1.0 All plain mil and Rtnyuaih; 
smwtli a m ;  5 tu 0 knots. 

A sliort description of h t l i  the mercurial and the aneroid Iwronietrr will IHL 
Tlic first iristriiinrnt tr, aff;wcl the cs& nicnsnrr of atninylieric press- 

The principle of its tnnstriic6on 
given h e .  
iiw W:LS inrentttl i n  the year 1 G 1 3 ,  by Torriwlli. 

17 1.5 5 

6 Freah hm7m. 
is as fitllon-s: 

2 M A glrrqs tnlw, C I3 (Fig. l), elwet1 at one end, 
alwiit thirty-four inches in Iengtli, with a Imv of one 
inrh in tlianictcr, and nnif’orni thronglioota, is fillctl 
with pnre mcrciiry pmlwrly prcpard. The tliunih is 
plaml owr the opcn end, the tiilw inrer td ,  :tnd im- 
iwrswl  in n cnp of mercury, m A B (Fig. 1 ). IVlwn 
tlrc lower (opn)  end of‘ the tiilw i s  lwneith the ~.iirfiiw 
of the merciiry in tlie cup, tlic thiiml, is remo\-cul. 
Tlien tlic mcrcnr;r in the tnlw falls to a p i n t  A. 

The 
mercury that filled that spire hns flowtvl ont into the 
nipy Imt a roliinin extcncling from tlie siirfhw of the 
mcrcriry in the clip tn the p i n t  A, remains in the tnlw. 
The Ic~igth of this mliimn is mnstantly mrying, Itnt 
the nipnil is aiwiit8 30 inches. This rnliinin is main- 
t:iinwl in the tnlw ly the p m w r e  of’ thc atmnslhw 
on tlie surfiw of the memiry in the ciip, wliit.li ]MY-+ 
itre is mniniiinimtcd to the nierenry in tlic tnlw 

B thmiigli the open lower end. Fnrthcrniow, tlir ~e ig l i t  
of tliiq colnnin of nicrenp- is giiiralrntr to that of’ a 
mlunin of‘ tlie ntmmphere n~liosc llnsc 113s tlir %?me 
a m  as a cm-swtion of the tnls. In the rivinity of 
latitticlc 45”, the lieiglit of the I.clrometric colnnin, 
rwluml to sea l c ~ d ,  and to the t~mlwmttire of‘ 33” 
Fdi.. is dmit 30 inchrs. A enhie incdi of‘ meptiirv at 

Fig. 1. 

A 

,. Al>ove this p i n t  there is a rwuiim in the tnlw. 

7 Very frrdi h m p . .  3 24 

30 Illoderate gale. 8 5 

B Rtrnng pair. R 

- 
23 10 Very ntronp pals. 

11 a2 Ro 

ScnddinR nndcr 1 w e  polen. 12 

The almw tdmlatcd wil and speed mrrcspnding to various form of tlie mind 
are hit  approximatione to what mdly tnkes plm ntmrtling to partieiilar ciwnm- 
stances, snch as model of ship, mume steered with rcference to the wind, condition of 
sea, &. 

Therefore, when the figure 5, for inskancc, apyxrs in coliiriin (6) of this .ionrnal, 
it means that tlie wind was a “stiff hmze,” in ~vliieli, if the vesd IE full rigkgccl, slic 
may carry (close liaiiled by the wind) “miim, top-sails, tn’pllant sails, and stay- 
sails, and make 6 to 7 knots per hour in a iiiocleratc se:t;” or, if she linre the wind 
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Thc following is an awoiint of Green's standard barometer: 

R 

, I  

Fig. 2. 

n 

The lclrorneter consists of a hmw tiih (Fig. 2), 
tmminating at toy, in a ring, A, for suspension, and 
at bottom in a fl,anp, E, to which the several parts 
forming the cistern are attached. 

The upper part of this tube is cut tl~rough so as 
to expose the glaw tuk and mcrcnrial column within, 
,wen in Fig. 4. Attnchecl at onc side of this 
opening is :i mlc,  gradnatd in inches and parts; 
and inside this slides a short tulw, C, connwtml to 
a nek-work arnngcmcnt, movml 1 ) ~ -  a milled 
1 1 ~ ~ 1 ,  D : this sliding tule  crrries a vernier in con- 
tact with the sale,  which m d s  off tx, & (.002) of 
an inch. 

I n  the middle of the brass tube is fisd 
the thermometer E (Fig. 2), the bulb of n-hicli 
1)eing externally covered, but inwardly open, and 
nearly in contact with the g l a s  tnlw, indic%tes thc 
tcml'crature of the mercury in tlie haromctcr tulw, 
not that of tlie external air. This central psition 
of the thermometer is selwtecl that the m t m  tem- 
pcratnrc of the whole column niny la obtained- 
a matter of importnnw, as the temperature of the 
lmrnmetrir column must 1w tdicn into atmnut in 
e1-et-y srientific application of its olwrved height. 

The cistcrn (Fig. 3)  is made np of a glass cylinder, I?, which allow the surfwe 
of the mcrcury q to i w  seen, and a top plate, G, tltrougli the ncck of nrhich the bar- 
ometer tube f passes, and to which it is fxstend by n piece of kid leather, making a 
strong but flexible joint. To this plate, also, is at'taclied a small ivory point, h,  the 
extremity of which marks the mmmencement or zero of the s a l e  above. The lower 
part, containing tlic merrury, in which the end of the lmrometer-tube t is plunged, i.; 
formed of two parts, i,j, Iield together hy four screws and two divided rings, I m, in  

the manner sliown in 
Fig. 3.. To the lower 
piece3 is fastened the 
flexible bag N, macle 
of kid leather, fur- 
nished in the middle 
with R socket, 6, wliicli 
rests on the end of the 
rt d j  ii s t i n g-screw 0. 
Thew parts, with the 
g la~s  cylinder F, are 
c.lamperl to the flan\gc 

t)y ineans of four 
long screws, P, and the 
ring R;  on the ring R 
screws the mp S, which 
covers the lower parts 
of the cistcrn, and s u p  
ports at  the end the 
adjusting-screw 0. G, 
i, j ,  and k, are of hox- 
wood ; the other parts 
of brnss or German 
silver. The screw 0 
serves to adjust the 
mercury to the ivory 
p i n t ,  and also, hy nis- 
ing the bag, eo as to 
mmp1ctPl-y fill the cis- 
tern and tube with 
mercury, to put thc in- 
strument in mnclition 
for tmns~wrtatioii. 

, 
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i4ar&m I~Y&* .  

The general principle of this movable dividing scale is that the total number of 
the smallest s p m  or sriMivisions of the vernier are d e  eqiial, taken together, to 
one less or more than that number of the smallest spnces in an q u a l  length of the 
fixed sale. I n  t h w  barometers the twenty-fire spfirxs of the vernier are cqiial to 
any twenty-four s p m  of the sale, mliich are w l i  half a tcnth or five-linntlredtlis 
of an inch; therefbrc, a s p m  on the scdc is larger tlinn a s1m.x on the vernier l)y 
the twenty-fifth part of .05, which is .002 inch, consequently tlic vernier cxliibits 
diffcrcnrcs of .O02 of an inch. 

Hm to ,wt f h  varuk. 
Turn the n i i l l~ l  haid of the 

pinion so as to hring the Iouw edge of the vernier on a level with the top of the 
nierenrial rnlnmn. When set proprly, the front d g e  of the vernier, the top of the 
mercnry, and tlie back d g e  of the vernier should lx: in the line of sight, which line 
mill tliiis just touch the niiddlc and uppermost point of the mlunln. Grcnt caw 
should be inken to aqiiire the habit of rcxling with the eye exactly on a level with 
the top of tlic mercnry-that is, with the line of sight at right anglcs to the sale. 

A pim of mliitc paper held at  the I)nclc of the tnlx, so m to reflwt tlie light, 
assists in acxwntely setting the vernier. A small I)d17s eye lanip held Iwhind the 
instrunicnt enables the observer to get a correct mding :it, night. IYlicn o1)scrving 
the honie tc r  it shonld h:mgfredy, not h i n g  inclined by holding or even Iry n toi1c.h ; 
lm~i i se  any inclination will muse the mlunin to rise in the tulw. 

Ho14 to r e d  the hctromdcr. 

Tlie vernier is moved by a rack and pinion. 

Tlie m d e  of m l i n g  off may he learned from a studv of Figs. 6 and 6. in wliicli 
Fig. 5. Fig. G. A R represcnts pa& of tL: scale, and C the 

Irernier, the lower dgr I) denoting the top of 
the mercurial column. The scnle is rmdily 
nnderstml: R is 29.00 inches; the first line 
a h v e  B is 29.05; the second line 29.30, ancl 
so on. The first thing is to note the sa l e  line 
just below D, ancl the next is to find out the 
1 ine of the vernier which is in one and the smic 
direction with a line of the sale. I n  Fig. 5 
the lower edge of the vernier I) is r e p m n t ~ l  
in exact coincidcnrc with scale line 29.5 ; the 
barometer therefore mds 29.600 inches. Study- 
ing it a t ten t idy  in this position it will In: per: 
rcived that the vernier line CI is .002 inch l~ ! low 
tlic next line of the sale. If, therefore, the 
vernier Ix moved so a9 to plam cc in line with 
z, the edge D would ml 29.502. I n  like 
manner it is .seen that b is ,004 inch away from 
the line next above it on the m l e ;  c, . O M  
inch a p r t  from that nest alwve i t ;  d, .008 
inch from that next above i t ;  and 1 on the 
vernier is .010 bC1o-x y. Hence, if 1 bc mow1 
into line with y, D wonld ml 29.510. Thus 
the numbers 1, 2, 3, 4, Ei on the vernier indi- 
a te  li~mdmlths, anil the intcrmdiate lines the 
even thousdt l i s  of an inch. Ibfcrring nom 
to Fig. 6, the ,wle line just l ~ h v  I) is 29.65. 
Looking nwfully iip tlie vernier the third 
line a~mve the figurc 3 is seen to lie evenly 
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with a line on the mle. 
.OOG;  and thus me get-- 

The number 3 indicates .08, and the third suutxlirision 

Reding  on scale ________________________________________ 29.650 
h l i n g  on vernier _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  j .030 

\ .OOG 

Actual reding _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  inches, 29.686 

The barometer for iiw a t  sea differs in some rwpects from the standard jnst 
descrilml. 

The iippcr part of the tube is carefully ollihntril, so as to insiire uniformi@ of 
h r e ,  as this is a p i n t  npon which the acmimry of the instrument rlepcnds. 

A t  sea the tmrometcr has not lmn  known to stand n h r e  31 inches nor below 
27. I t  is not nwmcmy, therefore, to a r r y  the m l w  of marine lrmonietcrs beyond 
t l i m  limits, but, they sliotild not Ix made shorter. 

I f  the mile I J W ~  of the tribe is not uniform in lwrc, tlie error due to it will he 
irregular throngliout the smle. Hence the nwessity of comparing tlie lnrometer at 
cXifYirt.nt, rcmliiigs, my at every half inch of the mle, with n. st:indarcl. The tlil'fer- 
c n m  lwtwecn tlic stmiclarrl annd the baroiiieter testml, at- varioiis points of the smle, 
Lnnstitnte so many p~rmatient index errom to IE applied to the lmmmeter m r l i n p  at 
thwc points. Whether the lwre of the rest of the tube (helom the  de p r f )  varies 
in diameter or not, is of no importanre. From two to t h m  inchm lwlow the mas- 
nrcd p~rt the bore is mntnrted very much in order to prevent the pnlmtions in the 
mercurial coliimn, a l l w l  primping, which ~ronld m u r  at m from the motion of the 
ship. A p i m  of 
clianiois skin, ~vraplml tightly with several tiirns of twine mnnd tlie tnhe and other 
turns mund the ncclc of tlie eiip, keeps the merrury from spilling ont. The chamois 
skin, Ikng  poroi~s, admit5 the nction of the air on the mercriry in tlie rup, and Ircnw 
on that in the tulw. 

The cistern is of capacity snfficient to receive the mercury which falls ont, of the 
tula, until the column stands lower than tlie wale mds;  and when the t d w  is mm- 
plctely frill there is still enough nierrnry in tlie cistern to mvcr tlic extremity of the 
t u b  so as to prevent a m s  of air into the tube. 

It may lw ncldd that in these barometers, the diameter of the cistern is nhut an 
inch and a quawr, annd that of the tuhc a b u t  a quarter of an inch. The mle ,  
instead of k i n g  tliridtul into inches in the usunl my, is shortened in the pnywrtion 
of almut 0.01 of an inch for every inch. The o&iwt of shortening the ,wdc is to 
avoid the necessity of applying a correction for difference of capacity betwecn the 
cistern nncl tlie tuln:. 

By comparison with 2 stzndard, such as that dmi lxc l  in this prt&c, the 30-inch 
mark on any marine Imronietcr is plaml exnctly a t  the height of 30 fnll inches alww 
the surfam of the niercnry in the cistern of the marine lnromcter : the inch divisions 
lmth alwve anil below this p i n t  are then shortened in snch n ratio (the ratio Iwing 
that of the intPrnal diameter of the h i l ~  to the internal tliametcr of tlie cistern) :I* 
will avoid the necessity of applying the cnrrection for mpncit?-. Thns the readinq 
of all barometers whow mlcs  are so p w ~ n m l  are almdy corrected for mpacity. 

The opcn end of the tu le  dips into mercnry in a glws rnp. 

Corredioruc to Be npptiei? to the harmdm readhp, 

&p*Durify.-Whcn an open hilw of small hrc is pliingeil into niemiry, tlie 
fluid will not rise to the *me height inside that it does outside. Nenm, the etfivt of 
capillary action is to depress the mercurial mliimn; and the more .so, the smaller the 
tnlw. For n tulx n-how diameter is 0.60 inch, the cleprwion dnr to capillarity is 
0.002 inth; ancl for a tube whm diamcter is 0.10 inch the clrprwion is 0.070 inch. 
Tn lw of n diameter Iwtwecn thew estremes ham a proportional depmsinn. This 
correction is always artditive to the observed mcling of the Ixwomrter ; but it is $0 
small in amount that for olwrvations at sea it may lw vhollp disregarded. 
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Trmyrdwe.-Mcrcnry cxpands mlmth of its volnmc for evcry increment of 
hmt, of onc c l q w  of' JUrcnlirit'!: tlicwnomctcr; if, thm, :I lmomcter stnncls at a 
hciglit of 30 inches, tlic tempcnturc of its nrerrury bciiig 3 2 O ,  it will stand at 30.10 
indirs if the teniprnturr of' the mcrrury in thc lmromctcr be raised to 69". This 
incrc,a.w of the lcngth of the colnmn by thc tenth of an inch is not due to any 
incrrasd prmwre, but solcly to tlic cspansion of thc mcrcury undcr a higher tem- 
pcmt ure. 

I n  ordcr, thrcforc, to compnrc barometric observations with exactness, it is 
n c m w y  to rwlurr tlicm to the heights at  which thcy mould stand at  some uniform 
tPmprtmturc. Tlic tcnqwmtnrc to which thcy arc generally rcdnml is 32" Fah. 
For  thr p n r p c  of a.sc.ch%ining the tenipcratorc of the nicrcnry of the lwrometer 
coliimn a tlicrmonictcr is atimlictl to tlie baromctcr almnt midway of its Icn,@h. The 
h 1 1 1  of this thcrmomctcr is in contact with tlrc glass tulw of the lhiromctcr, so that 
tlic tcmpcmturc of thc mcrcury in this glass tulw is communiatrcl to thc thcrmomrtcr. 
3Tcnm cvcry olwrration of the 1)aromrtPr slioulil be mmpnniecl by the tenipcratiire 
of' tlrc nttaehecl thcrmomctcr. 

lmrZ.-As me asccnd a mountnin thc quantity of incuml~n$ air 
is ronPtilntly (lwrewing; the prcxmirc on a baromctcr wc may a r r y  is tJiercforc less 
and IC+!:, antl its readings will 1 ~ !  Iowrr thc liiglicr the ascent. It, is desil-il)le to hnw 
n sLmdnrt1 level for whir11 d l  baromctric obwrvntions shoulcl be rtulncecl, and this is 
inmn sca lcvcl. 

Although the slight elevation at  which a hromcter can bc p l ' d  on hoard a 
ship would nmsi ta tc  but a small mrrwtion, still, for uniformity's sake, this elevation 
shonld i n  all instantrrs 1 ~ :  s t n t d  in tlrc front of this Journal. 

WHEN A MERCURIAL BAROMETER IS OX BOARD, ITS READTNOS ALONE ARE 
TO DE ENTERED IN TITIS ,TOURXAI,; IF ONLY AN ANEROID IS CARRIED, THE 

IN THE FRONT OF THE ;~OURXAI, TI-HICII KIXD WAS USICD, AKD ITS'COMPARISONS 

3Tciyltt nbm~c 

REAl>TNGS OF TfIAT AT<E M RE ENTERED, BUT IT SFTOTTI~D XE DISTTNCTIAT STATED 

WM'SI A STANDARD GIVEK. 

THE ANEROID BAROMETER. 

Fig. 7. 

~ i g .  7 wpppsents thc most i m p r o d  mwlinnism of tlic aneroid. The outer 
m e  antl the fhcc of thc instrument arc rcniovccl for facility of inspection, hit- the 
lymd remains att:ichecl to its stcm F. A is a corrugated metal box, which has lxcn 
nearly exhausted of air through the tube J, and then hermctically scald by soldcring. 
Thc top and bottom of this box are corrugatcil in ronwntric circles, so as to yicld 
inwardly to cxtcrnal prwsurc and return whcn the pre~surc is rcmovccl. 33 is a 
powerful curvccl spring, whose lowcr pnrt, is, is cxtencld into two arms of which the 
extremities form littlc trunnions that work in holm i n  the two supprts, 37. These 
supprts are firmly fixed to thc franic plate I' of thc instrumcnt; tlic upper flange is 
attached at X (hhind  F) to thc c o r r u p t d  box A. The lcvcr c' is joined to the 
u p p r  edge of the spring 33 at N ; antl by tlic system of rigid Icvers, T, I), R, and . 
E, it is connectrtl with thc chain S. Thc othcr end of this chain is coilcd around the 
stem F and then fstcncut to this stcm. As thc box A is coni l~re~wl by the incrcming 
weight of the atniosphcrc, the spring 13, by mcms of its rigid attachment to the lwx 
A (Ixhind F), is dmwn down; the lever C is thus cleprt-ssccl; this motion, by the 
system of levcrs, T, D, R, nnd E, is so coniniunimtrcl to tlic chain R as to nnwincl it; 
tlic stem F, to which this chain is attnclicd, thus turning to tlic right (that is, the ob- 
server's right hc Itmoks at the pa-), arr ics  with it tlic hand €1, ivhidi tnrns on the 
graduated dial of the t)aromctm in the ilircction of incrcaswl pressure. I n  the mean- 
time the spiral spring G, mliich is coilcd around F, with one extremity fixccl to the 
franic of the haronictcr ancl the othcr to thc stcm F, is romprcsscxl. T h e n  thr 
pressure decmmes, thc box A and the spring 33 lmth relax by rirtiic of their 
elmticity-the chain 8 slilnckcns-thc spring G unwinds-and as a conscqucncc of all 
these movements tlic stem F turns townrd the Icft, that is, tlic olwcrver's left as hc 
looks at the pyc, and arrics with it thc hand H in tlic dircction of decra.ccl press- 
ure. A screw 
works in this arm through tlic bottom of the platc; it is thc Iicad of this srrcm that 
is seen a t  the back of all ancroids ; by mmns of this screw tlic spring 33 may be 
tightened or relaxed, so that its motion conveyed to the hand H through the systcm 
of' levers, C, T, D, R, E, and tlic chain S, may ause  this hand to p in t ,  to the mme 
reading that a standard mcrc~~rial barometer inclicntcs. The lever C is composed of 
bmt  and stcel soldcrcd toptlicr, and djustml by rcpcatecl trials to corrcct it for the 
effects of temperature. 

A therniometer is somctimes athliect to the aneroid, as a convenience for 
obtaining the tempemturc of the air. As rcprds the instriimcnt ihclf, no correction 
for tcmpemtnrc a n  1~ appliml with certainty. It should be set to read with the 
mercurial lmomcter at  32" Fah. Then the readings from it arc s u p p e d  to require 
no correction. In considcring the cffccts of tcmpcmtnrc upon the aneroid they are 
found to be somewhat complcx. There is the effcct of expansion and contraction of 
the various mctals of which the mechanism is composcd ; and thcre is thc cff'cet on 
the clnsticity of the small quantity of air in thc box. An increasc of tempcmtnre 
produces greater, and a diminution less, clnsticity in  this air. 

The gmlnations of tlic aneroid sealc arc olJtaintx1 by comparison with the mrrwt 
readings of a standard mercurial baromcter undcr normal antl rccluceil atmosplieric 
premarc. Reclurcrl premurc is ohtaind by placing both instrurncnts nndcr the re- 
ceiver of an air-pump. 

Aneroids arc now nmnufadurcxl almost perfcctly compensntcrl for tenipemtu@. 
Such an instrument, tlicrcforc, ought to show thr snmc pressurc in thc external air 
a t  a tempraturc of, ,say 40", that it would in a room wlierc tlic tcmpcratnrc n t  the 
same timc may be 60" ; provided thcre is no difference of clcvation. 

Thc ancroid barometer, from its small size and portability, is an ~ d m i n b l e  
adjunct, ancl a n  be uscfiilly employed where a mercurial cannot be taken. It can, 
howcver, only 1~ relied upon when frequently compared with a stzinclard memirial 
barometer. These actvantap have brought it into nse far lwyond its mzl merits 
as a proper measurer of the weight of' the atmosphere. It, however, rcqnires 
some are,  aq its safe transportation is rather apparent than rpal. Slight shocks will 
not ordinarily, but a jar or knock that would lireak a mercurial barometer mill, quite 

M is an iron arm cxtcnding from tlrc lowcr flangc of thc spring 33. 



c likely, clianp the reading an unknown quantity that may vary from onctenth to one 
inch Tlic aneroid inay 1w hung np or $IC” flat on its lmk, but changing from one 
position to another orclinarily changes the readings sensibly, and it should therefore 
be kept while in iisc constantly in its selected position and place. It is umal to 
adjust them to the stantlard mercurial baronietcr while they arc lying flat in their 
cases. An wl(litiona1 merit which the ancroitl pns~csscs is, that \wing more sensitive 
than tlic nierciiri:il, its variations take place simnltmconsly wit11 their causes. Its 
ni~~hnnisni, however, like other piwes of mechanis~n, is liable to derangement, wliich 
can only 1w tletwted hy frequent comparisnn with a correct stanclarcl. 

Aneroid haromcters, if often compared with a stanclard mercnrial, are similar in 
their indications; but it must not be firrgottm that they arc not inrlrpenclent instrn- 
mcwts, thut they arc set originally to tlie rending of a nicrcnri:tl lxwonieter hy inmiis 
of the screw-liead at the 1r:ick of the caw. They require adjnstnicnt cwmsionally in 
the Snnie w:iy that they are in the first place set. They may also deteriorate in time, 
ttiongli slowly. 

RULES TO ESPLAIK THE IKDICATTONS OF TIIE INSTRUBlENTS. 
Tlie 1)aronietcr shows tlie p ~ c s s u w  of thc ai?. 
Tlic thermometer (in tlie shade) sliows heat and cold, or tlic t r n ~ p ~ r f i w c  of flre trir. 
The Iiygromciter shows the clegrw of n?oiTqfwrc or the da’cr”~pnmq of the ob. 
It should al\vnys IK! rcnienilmetl that, changes in ircatlier :ilmost always girc 

signs of tlicir coming, for the in~trmnents arc afliuxted lwfore the wiiicl nctrmlly 1wgills 
to l)low or the rain to fin11 ; thus the instruments niay 1“ said to cnahle us “to fivl 
the p ~ l s e ”  nf tlic atmosphere. T t  must, not lx! forgotten that the length of time 
wliic.11 p .w~s lwtwwn tlic first appamnce of a change of weather and its actual sctting 
in  is nnt  always the snnic. It is mid i  greater when a sonthwcst \vind is going t<) 
siict.cccl a northcnst wind, than when the opposite change is going to ta&e place. The 
1)aromcter riscs for northerly wind (including from northwest, l y  the north, to the 
enstivartl) for (1137 or less wet wnthcr;  for less wind, or for more than one of these 
chan,(?~, cscrpt on a fern ow:lsions mhcn rain, Iiail, or snow mmcs from tlie nortli- 
~v:ml with sfrong wind. The 1)arometer falls for southerly mind (inclnding from 
southcast, by tlic so?dh, to the wwtwarcl) for mct wenther ; for stroiyer mind, or for 
morc than one of thcse chnnkys, cxctept on a few occasions wlien morlcrafc wind with 
rain (or snow) conics from tlie northward. 

For  change of wind toward northerly directions-a tlicrniomctcr fidls. 
For  chaiige of wind toward southerly dirwtions-a thermometer rises. 

(In sowth Infikdc wad soufli for north .) 

I f  the wcnther ‘gets warmer while the barometer is high nnd the polar rnrrcnt 
Irlowing, we m:iy look for n siidden shift of wind from thc direction of‘ the Eqiiator. 
On thc otlicr hand, if the weather Imnmes colder mliile the equatorial cnrrcnt is 
lrlnwiiig ant1 the lxironietcr low, wc may look for n sudden sqti:Jl or severe storm 
from the dirwtion of the Pole, with a fall of snow if it I s  winter time. 

fk.sic1cn tliesc rii1c.s for the instrnmcnts, tlicre is one about the wiy in m1iic.h the 
wind climges, mliidi is very i n p r t m t .  It is ~vcll laiowii to every sanisn,  and is 
contained i n  tlie following couplet : 

‘~TVlien the wind WPPR aqninst tlie snn, 
Triiet it not, f ir  l ~ ~ k  it mill  rnn.” 

The wind almost always shifts icifh fhc snn, i. e., from left to riglit in front of 
you. 

Thus in north Intitntlc, an enst wind shift8 to west tlirongli southmqt, sonth, and 
southwest, and a west, n k l  shifts to cast through northwest, north, ant1 northmst. 

I f  the wind shifts the opposite way, viz, from west to southwest, south, and 
southewt,, the change is called Oncfiinq, and it seldom occurs unless when the weather 
is unsettled. 
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A change in this direction is mild veering. 

Howrer ,  slight shifts of mind clo not follow this rulc exactly. 
Thc air of the cqiiatorial current has h e n  heated, and so it is light, warm, and 

moist; ~vhile it is blowing the barometer is low and the wather usually wet. 
Thc air of the polar eurrcnt has Iwn  chilled, and so it is heavy, cold, and dry; 

idiilc it is Idowing tlie ttaromctm is high and the weather dry. 
If we licc]> the idea of them two g m t  ciirrents clearly in o w  lieacts TVC shall 

crtsily miderstmid most of the signs of watlier which ar(b noticrcl. 
To know the state of tlic air, not only hirometers, tlicrmtrmders, and hygrome- 

ters must be notiml, but the appcannccs of the sky nmst he vigilantly watched 
also. 

TTIien the barometer rises, owing to a change of wind, tlic weather gets cnlder; 
whilr when the barometer fitlls, owing to a cliangc nf‘ wind, the wc2tlier gpts 
warmer . 

In general, whenever tlic level of the mercury continues steady, there is very 
little danger of a storm ; but when it is unsteady, great caw is n m w v  to aroid Iwing 
snrprised hy a sqnall or serious gale. 

Tlie chnng(~ from a clcar sky to n cloudy one almost always l q i n s  with the 
appcaranw of long streaks of cloud, whicli slioiv thc trwk of‘ tlic w-intl in the sky. 
At night we often s i  rings amnnd the mcwn when such clonds as these arc olwrrrd. 
I f  they stretch right acrnss the sky, forming what is clllecl a “Noah’s ark,” wc know 
that the wind nlmve 11s has sct in in a rnwt ,  and that wet weather is stwe to follow. 

I f  in winter the lwronirtcr sntltlenly rises very high ant1 a thick fbg sets in, it is 
a snrc sign that tlic snntliwest and the northeast winds are “fighting cwli other.” 
Keitlier of them ean malx l i e d  sp ins t  the other, and tliere is a calm ; lmt there is 
great d:ingrr of siicli a state of things k i n g  followed 1ry a Ind gale. 

Jnclitntions of apjwoaehing clt:mges of wmtlier, and the direction ancl force of 
m4nds7 arc shown less tjy tlic iiciglif of’ the hwonieter than Iry its falling or rising. 
?icwrtheless, a sfmrl!/ h~iglrt of more than 30.0 inches a t  the l e r d  of the .sea is iridic*- 
atire of fine wrentlrer and mo&wfe m-inds. 

A slow mwenient 
the contrary; as likewiw a sfcurl?/ lmrornetcr, whidi, when continued, and wit11 dry- 
ness, foretells very fine wcatlier. 

Thongh the lwromcter genemlly falls with an qnatorial and rim with n polar 
wind, the mntmry smdmm (~mrs ;  in mhich m . ~  the equatorial wind is nsnallr 
dry with fine wveatlicr, or the 1wl:ir wind is violent ant1 amrnpaniecl l y  min, snon-, 
or hail ; perhaps n-itli lightning. 

Allowance slionlcl invnriubly 1s ma& for the previous stntc of tlic tnmmetrr 
clnring smw ilnys, c*; udl smw h m m ,  l m u w  its iiiilicntions ma?/ le a f f i t d  by 
distant MIISCS, or by changes close at hand. Snnie of these changes mar (wnr  a t  a 
grater or 1-9 distance, inflnencing ncighlwring regions, hut not risilrle to each 
olwcrvcr whose lnmnicter f i l s  their cfftvt,. 

A rapid rise of the 1)aroincter intlicrttcs n n w t t l ~ l  mmtlier. 

Them niay lw heavy mins or violent winds twyoncl the horizon and the view of 
an ohcrvcr, by w h d i  his instriinients may lw afhted mnsitleml)ly, tliniigh no par- 
ticular change of weather m~irs in his immecliatp lwality. 

It may lx repeated, that tlic lnngvr a change of wind or wather is foretold 
hforc  i t  takes pl:iw, tlic longer the prwaggl weather will 1:wt ; ancl, ~ y ~ n v e ~ l y ,  the 
shorter the warning, the less time whatever muses the warning, wltether v-intl or a 
fall of n i n  or snow, will continne. 

When s n s p d c d  for use tlie memirial lmmmcter should hang freely in a vertical 
p i t i o n ,  \diere neither the snn’s mys, nor n fire, nor any lorn1 cinse of’ lieat or cold 
may be likely to af’ftrt it,. Every olwrvation of the height of mlnmn shonld 1w 
smnipnicul I y  a notation of the d q n v  of tempntnrc  shown liy tlic attarlid ther- 
mometer, which indimtes the tempmturc of the nierctqv. 
of the vernier scale should a p p r  to touch (or be tansgent to) the uppermost point of 
the mercury mheii the eye ic at an q u a l  height and looking liori~ontallp a t  the 
tube. 

In rmrling oil; the 



Tcmpratiirc is tlic energy with mliicd heat affects our sensation of fceling. 
Bodies arc said to posses' the s:tnic temperature when the amounts of heat which 

they rcsptrtively contain act outwardly with the minc intcnsit;S- of' transfer or absorp- 
tion, pr(dncing, in tlie one msc, the scnsation of nm-mth, in tlic othcr that of mltl. 
Instbrnmcnts iiscd for the clctcrminntion and estimation of tcmpcrntures are crtlld 
TI~emnnmetcra. 

E s p r i c n e  prows that tlic snmc lwly always cwcupics the same space at the 
kame tcnipcratnrc, and that for every incrcxsc or dccrcnsc of' its tempccnturc it under- 
goes a eorrcspoiiding definite dilatation or cmntraction of' its rolnnic. i'roridecl, then, 
a 1)ocly snffers no low of sii1)stniicc or pwuliar change of its constit~iiciit clcnicnts or 
:ttmns while mnnifcsting changm of temperature, it mill liltcwisc cxhilh altcmtions 
in rolumc; tlie latter may, therefore, bc talicn as cxponciits of tlic former. The 
expansion and crmtmction of 1)txlies arc ncloptccl as arbitrary ineasiircs of' c h a n p  of 
tenilwratnrc, and any snlrtance mill serve fhr a thcrmomctcr in wliidi tliesc e1i:inges 
of roliinic are Rcnsible and cui b rendercil Inmsnrahlc. 

ThrrmomctPrs fbr mrteorologicd purpow arc tnnstriiet~l with liquids, and 
generally either mercury or alcohol, hmusc their alterations of' volume for the mine 
(*hangc of tenipcratnrc ar(' grmter tlian those of solids. Mercury is, of a11 suhstanccs, 
tlie lmt  adaptd for thcrmomctric piirposes ; as, more than any other fluid, i t  main- 
tains the liqiiid state tl~roiigh a great alteration of heat, expands more regularly for 
eqiial incrcnicnts of heat, and is pwnlinrly sensitive to c1iangc.s of temperatiire. 

The teml'craturc of solidifkition of' nicreury, armrcling to h;hrcnheit's scdc, 
is - 40' ; ant1 of cbnllition, about 600'. 

The ordinary thcrinometcr mnsists of a glnss tiilw of v c ~  fine bore, having a 
hulh of thin glxss at one cxtrcniity, the otlicr lwing clos~l .  The bulb and part of 
tlic tnlw contains mcrcii~y; tlic rest, of the tiilx is a maciium, ancl affords sp:t"r for the 
espnnsion of tlic 1 iquicl. This arrangement rendcrs very pcrccyti1)le the alteration 
in volnnie of the niercury tlne to cliangcs of temperature. It is true tlie glass 
expands ant1 mntracts also, hut only 1)y about onetwcntietli of thc extent of the 
mercury. I tcprding the hull), tlicn, as iinaltem1)le in size, all changes in the bulk 
of the fliiiii miist take place in the tulw, and 1w cxliibit~l by the expansion and con- 
traction of the colnmn, which variations are made to m a w r e  cliangcs of' tcmpcraturc. 
Upon Fahrenheit's therniomrtcr melting ice is ninrkccl 3 8 O ,  and lwiling water 
212O, the interval hcing divided into 180 cqual parts. Tlic same gimliution is 
estendcd clownward from 32' to zero ( O O ) ,  ancl nL?y he coutinud 1)clow zero as fiir 
as clt.sirrr1. Degrees lvlow zero arc distingnishcd 1)y tlic minus (-) sign. 

For the purpose of mcxsiiring the teniperaturc of air on board ship, thc tlicr- 
momcter slionltl le exposed in tltc open air, where tlic circulation is iinohstrndcil ; 
it should 1w a11~:tys in thc slide, rcmovtrl at least a foot from thc bnlkhmd or other 
material from or nmr ~vliicli it, is hung, p r o ~ ~ ~ t ~ d  against tlic liwt reflcctcd from the 
ncighlwring ol$cv*ts, and ltcpt shcltcrtd from tlir rain and spray. 

If' the thcrnioinetcr should happen to brc~ne  nioistenrrl by rain or spray, the 
bnlb slioiild lw mrt~fully dried alwut five minntw lwfore reading and recording the 
olwrvatioris. h wotxlcn fmnic of open Iatticc-ivorl; will 1w f'ound to bc a g(wI 
covering for a ttiemionictcr, I)rovided it is so constnictcrl as to admit R perfectly free 
circiilation of air almiit the instriinicnt. 

1 he thermometer is an inmlnal~lc instriimmt to the cnrcfiil nari,ntor in malting 
olwrmtions of tcml)cr:itiirc, simnltanmisly, of the air and the sudace of the occ:i~i. 
Tlie c1ifErenrc in tlto tein~vcmtnrc of' tlic air and the snrfiiw of* thc sca girm wanring 
to the senman of his approach t4)  iccbcrgs, banl<s, s1io:ils or lanil, and, lwing 011 
soiintlings, I)? lving Iomer than where there arc none of these obstructions to navip- 
tion ; and by showing a liiglicr tcmpemtnre of the surfiirc water iipon cntpring the 
Gulf' stream, tlic Braail ciirrent, tlic equatorial currents of the At1:iiitic and Pacific 
mans, the. liapnn currmt, &P., and a 1o.wcr temperature on leaving tlieni, whieli are 
nom more or lws accurately laid down on our charts. 

(SCT Fig. 8.) 
1 1  
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I n  npprnwhing land n t  night, or in navigating in the vicinity of shoals, ohserm- 
tions for tcmlwrature of the air :md water should be freqncntly macle, and at rcgiilnr 
i n t e r d s  of tinie, with the greatest care and prwision, and tlie diff'ereiiccs and changes 
olservd and noted. 

It has k n  found that the Guinea current, with a tcmIwratme of 80' or 90° 
Fahrenheit, sets to the mstward, d i i l c  in closc proximity to it,, on its southern crlgr, 
the quatorial currcnt is met,, setting to the mestwart1 with a tcmpwaturc of 70" or 
lower. 

A tempcntiire of only 66' in the Guinen, ciirrcnt itself has Iwn  recordcd by a 
very compctcnt observer, showing that nri:ttions in snrf'wc kmpcratnre h i l a r  to 
those known to esist in tlie Gulf strcmn arc tr,zccnblc in this current, so (*low to tlic 
Equator. 

Tlic resulting deductions obtaind from oltscrvations of tlic snrfiim trnipwatnrcs 
of tlic m n  arc of the greatest importnnec to tlie navigator, and slioiiltl, tlierc+brc, 
ncvcr be neglected to 1x taken by those having tlir nctcwtry means and opportiiiiities 
for doing so. Every additional fact disc*orcrccl ant1 rcportd in snrfkc tmnl)cntiire 
of the m a n  is an advanc~ torvarcl tlic solntion of the great 1)rol)leni of those rnrrcnts, 
which is of so mnch interest to all sca-fitring persons. 

THE HYGROMETER, PGYCHItOMETER, OR \VF,T-FULR 
THERMOMETER. 

The hygrometer is a most valnal~lc and iiscfiil instrument to thc scaninn, cqpc- 
cially xq an acl.jnnct to the haromctcr and thcmionictcr in  fi)retclling wc4rcr. 

Any instrument adapted to mcmurc the amount of moistnrc i n  the air is called 
a hygromctcr, or psyclironicter, but the one lmt sniterl to iisc on h a r d  sliip is the 
wet-liiill) tlicrmonieter. 

Thc psychometric hygronictm consists of two urn1 equal thermometms, 

p 
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Fig. 6. 
' rnouni~l on thc Snme 

fmnie of wml ,  sis inches 
wide by twclvc inches 
long, or tht.rcnlwut, the 
bull) of one thcrnionictcr 
being naltecl, ivliilc the 
bulb of the othcr is 
v,-mpped in somc thin, a b  
sorbent covering, sntli ns 
a little muslin Ing, with 
a kind of wick rcwhing 
from it into :I small cis- 
tern of water, snch ns a 
small prwcrvc pot or n 

For tlic instrnnicnt 
to act truly, grcnt a r c  
must 1 ~ :  hltcn to cliooqe 
two thcrmonietcrs w1iit.h 
cormpond exactly, dcgrcc 
for dcgrw, from dioiit 15' 
111) to !IOo. This is not at, 
all an mqy niattcr; for 
tlicrmonictcrs vary in tlw 
most irrqnlar manner, 
even mlicn 1)oth arc wlw- 

shortrntrked lmttlc. 

rior instruments. rK7til tlic 1)ii~)s (nnliec~ anc1 eovcre(1, or "(~ry 77 and "met") slio& 
project an inch or two, clear a11 round, Idow their iixme, for the action of the air to 
be exerted on them more perfectly, (see Fig. 8.) 



The little cistern of water should be suspended, so that the surface of the water 
may tw from one to three inchw awiy from tlic ltulb to wliicli it is connected by the 
wick, ancl it should 1~ pl:tcclrl on tlie side fartlicst from the dry bulb, so that its evap- 
oration may not a fk t  thc dry hnlb as well as tlie wet bulb. 

Two thcrmometers should Ix: sns~aiided in a lattice caw, such as that shown in 
Fig. 8, whirh, s l ~ o d d  bef imd in a slu~tly plrrcc: on thr i~ppcr deck, about.fo7w feet from 
the tk.cL, ( C l k d  .fi.eely t~~posc~cl  to tlw cztcrrud air.. Extra pre'c'wtioii is sometime% requi- 
site to 1)rottu.t them from the influence of the suu's mps. 

0 1 i c  is iiiten(1cd to give the tempcmture of* tlic :iir, ancl tlie otlier that of e v a p  
ratioii. They should be withdrawn from the metal p a r d  in which they arc when 
bought, xncl should be fixed in the 1:~ttice case near e:di otlier, but not wlthin a It* 
distancx: than two or thrte inches. They should 1~ plxwl away from all influences 
of stnvcs or furnaces, and of dmuglits of hot air from the cabins or engine-room. 

A piece of the fin& muslin or eaniltric should 1 ~ :  tied round the bulb of one 
tliertnoincter, :ind a few threads of cuttton wick tied round the glass stem close to the 
bulb, (we (c, Fig. 8,) touching the mnslin, and long enough to reach two or three 
inchs  Ixlom tlic lowest itart of' the bulb, sliould lx carried dowvn so as to dip into 
aut1 rew::in in a ma l l  vcwel of wvatcr. By this arr:ingemcnt tlie water is slowly 
cnoiidLr~t4Yc.tl, by cxpillary attr:wtion, to the 1)ulb and evaporated there. (&e Fig. 8.) 
Ey fiir tlic neatest :uid lmt  arrangement of a wet and a dry-l)ulb thcrmonieter for use 
:kt sea is tlt:Lt cmtrived by the U. S. Army Signal Service. I t  is n i d e  by Mr. James 
Grwi,  instrument maker, No. 20 Wwt Fourth st., New Pork  City. I n  every in- 
stance the wtt  and dry-l)ulb tliernioiiieters sliould lw kept in a lattice-work case, such 
as that shown in Fig. 8. 

Tlie cup, glass, or other small holder of w:tter ought not to be under or too near 
the dry thcrniometer. This little reservoir should lw on the oWsitle of the wet ther- 
mometm, that is, m finr as possible from the dry tlicrniometer, whirh of course should 
not wceivc :my moisture either from rain or otherwise. Tlic water should IK! either 
distilled or rain water, or, if this 1 ~ :  not proc~nnd~le, the softest pure water which a n  
be l i d .  The water vessel should 1~ rcplenislitxl @er, or some little time br$ore, 
observing; l~eause observations are incorrect if macle while the water is either colder 
or warmer tlian the air. 

Tlie muslin and wick should be cliangc~l once or twice a month, according to 
quality arid exposure to dud or blncb. AWLI~CY depends much on the care taken 
for clmnlincss and for a proper supply of fresh water. The temperature of evapo- 
ration is a very important observation, and tlcrefore especial a r e  should be taken to 
nialte it correctly. 

When the wet bulb is frozen, some cold water should be taken from under ice, 
laing cnutious to mise its tempcrature as little m p>ssibie, and the thermometer bulb 
slionld 1% wcttecl with it by nienns of a cimcl-hair brush or feather. After waiting 
a few niinutm, the temperature of cv:xpration may be observed. 

The cvnporation of the water 1)rcKluces cold, and thus the met-bulb thermonieter 
1i:il~itually (with very rare exceptions) stands lower than a dry-bulb thermometer 
similarly exposed. This depression, strictly, masures only the ezvzpording power of 
the air; yet, as the latter depends upon the amount of moisture present in the air, 
the dcprcssion of the wet-bulb thermometer measures the humidity of the air. 

TYhen the temperature is in the neighborhood of the freezing point, the observa- 
tion of the psychrometer requires very peculiar care. 

DiLring fog t/w toef-bulb tl-m m ? j  somctirncs 7)r hiylwr t h n  the dry bulb; t l m  
the air i v  oi~er-~atu~atcd, and, c o n t a i ~ ~ ,  be&&-9 the vapor at its m i n t t c n t  qf tawion, water 
m q m d ~ c l  in a cli~wminntecl liquid .date. This is, however, not a frequent occurrence. 

If the temperature of the air (i. e., the dry bulb) slioultl have dtwended lwlow 
3 2 O ,  it will often happen that the wet-bulb thermometer will for a time m d  higher 
than the dry bulb. Such ohacrvntiom must not he rcc*ordd; hut ivlicn the watm sur- 
rounding the wet bulh has Iwgun to freeze, the proper readings will take plare. 

I f  the water in the muslin covering thc wet l d i  be frozen, the milings will bc 
perfectly correct. 
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I f  the muslin be found dry, it should he wetted with a brush or small sponge, 
and then be left a littlc while for the water in  the muslin to lx! frozen ; and when 
satisfied that such is the cwsc, the olmrver niny Imwwl to t:tlte the rmdings in the 
usu:tl way. Unlws tliis caution is nttendd to, tlie wet 1)ulb will iwil as hirh or 
higher tlian tlie dry bulb. , the muslin shoultl be 
thorouglily wetted sonic time (my an hour) before the usual and chief horn of 
obscrc -:I t' ion. 

I f  the temperature sltoiild have awcncltki cibovc 32' (in frosty wveathcr) inimeme 
the wet-ldh tliormometer in \earin water for a minute or FO, that any ice remaining 
on the muslin may 1~ nicltal. Unless this IE attendd to, tlic wet-l)ulb thermometer 
will continue to r ed  32" so long ns any ice remains in contact with it. 

Tlie muslin and wick should so act a.;, I)y capillarity, to Itcq the wet bulb 
ahwys wet, but not uccctimally drippivg, so that rapid evaporation niay Ix constantly 
going on. 

I f  tlie air is very still, it is well to increase the evaporation by setting the air in 
motion hy a fan. The raiding niust 1~ made rapidly, and, as much as ]miI)le, at a 
distance; for tlie proximity of tlic olerver,  either by tlic heat rxkiting from his 
Imly or hy his brcith would act upon the instrunicnts and f'alsify tlie crlwxvation. 

Thc two therniometers must lx carefully conil~arcd from time to time, and if a 
dif€'crcncn, is found, it must be taken into acwuiit, aid the olwrvstions eo r r t ! l  when 
entered in the journal. 

The more tlic dry ltuli) is clevntal in temperature alwve that of tlic wet bulb 
the less is the amount of moisture in the air, in proportion to tlie temperature ofthe 
air, and aiec z'crm. The prows.; of evaporation lowers the temlwraturc of the wct 
bulb lwneath that of the dry bulb, either by some whole degrees or some decimal 
parts of a degree. 

I f  the two thermometers mrrqxtnd exactly, when 110th of them are dry, they 
mn never stmd alike when one of them is wettcd, rxcqit when the atmosphere is so 
completely saturatd that it ea11 take up no more moisture. I n  this conclition of the 
air the dry bulb is really as much wetted by the surrounding air as the wet bulb is 
wetted by the surrounding moistened muslin. The thernionietric variation of the 
hygrometer is therefore aiicl to be in an inverse ratio to tlie :mount of atmospheric 
moisture. 

Popularly, the air is said to be the most damp at about sunrise; and in the Sense 
of dew, or palpdk nwktwc, the iclca is correct, l ~ ~ ~ u s e ,  the tem~xnture being very 
low at that hour, there is rapid condendon. 13ut at  a ninch hotter per id  of the 
day there may be nlx?olufcly more moisture than at  sunriw, for the higher tempemtun: 
causes it to be retained invisibly, and without imparting any sensdon of moisture. 
Tlie simple inqwtion of the two tliermonietcrs will often aflord a lwtter critmion of 
the weather, and of' thc probability of min, t h m  the haromcter itwlf ; re'mrd, Iiow- 
ever, being had to the time of tlie day, and of the year, when the observation is ninrle. 

I n  siimmcr, when the diurnal mngc of temperature is great, if in the a r l y  morn- 
iitg the difference l~twvwn the air t~~mpcmturc i i id the dew-pint temprattire 1 ~ :  
small, and the rise of temperature during the day be mnsideralh, it is proltnble that 
the difference will i n t m w ;  anil if the temperature of the dew p i n t  a t  the mmt: time 
cIec4'ecL8e, it is an indication of* vcry fine weather. If, on the cwntraiy, the t e m p n -  
ture of both should increa,se, m thc day advanm, in nmrly equal proportion, n i n  will 
almost certainly follow, as the air cools with the declining sun. 

The temperxtnre of the DEW  POI^ is that at which the moisture of the air 
br.9in.s to deposit on any substance colder than itself. Tlic instrument for ascertaining 
this is crtllccl a hygrometer-th:lt invented by Prof. Daniel1 laing the most ~ C Y U ~ Y L ~ ~  
and trustworthy. Tlie princ*ipk of it.; action may 1w illustratd w follows:- 
Suppose a glas~ partly filled with piiw f m h  water: inimerse in it a therniometpr, 
and have another tlicrmoinct~r nenr by to indicate the tempcratnrc of the air: p c  
pare a freezing mixture of saks : put a little of this mixtnre into the watm in the 
glm~ anil intinediatdy the thermometer in tlic witer miIJ hr swn to f i d :  w d i  
c*losely tlic ca-fmior of' the glass, and mntinac to add, little I>y littlr, thc fmezing 

When tlie weanther is fr 
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mixture: eventually R delimte film of vapor mill appear on the oiitside of the glass: 
:it its first sight, note inst:intly the reading of the tl~erinometer in tlie water, dso that 
of' the otlier thermometer,-the first will be the temperature of tlie deiu point, tlic 
sct.ond t h t  of the mrrounding air. 

The temperature of tlic wet bulb dcwrilwl in this Introduction is not that of 
the dew point; hut by the coniprison of' an extensive wries of observations of the 
dry hiill) ancl wet h l b  with 1)aniell's hy~onietcr ,  a fwtor was found for each degree 
of' Fnhrenlieit's salt 1y which the tempcnturc of the dew point can at  oncv he 
obtitind from the readings of the dry anti the wet-bulb therniomcter. 

A table of these factors for the ordinary range of temperature is given h l o w :  

I 

1 

I 

I 

I 
I 

i 

I 
I 

I 

Fncfors for ntdtbhjng t l M  EXCFSR qf tlE DRY-BULB over the W ~ - R U L B  thcrnwrnder 
t o j n d  the tmponture of the DEW  POI^. 

~ Difference between Dry-bulb and Wet-bulb Readinp. 
TEMPERATURE ~ I 

m - ~ m  1 yc 1 40 1 Go 1 so 1 100 1 1 y o  
DI~Y-~IIJLII 

Tiimromrrea. 
I 

DEGREE OF IIUMIDITI-. 
__-__ - ~ ~~ 

63 1 50 -----.  ..-__ ~ .__-_- -_-_-. _.____ .____ 3-10 1 79 
36 n 
38 83 68 1 56 
40 84 70 58 

44 e5 7% 60 50 
51 46 86 73 61 

48 8ti 53 6" 52 
50 86 74 63 53 45 ___.___- _ - _ _  

46 52 86 74 I 64 M 
47 __-__--_-.__ 54 8; 74 I Ctl 5.5 
48 56 b7 75 65 56 
49 58 M 76 1 66 57 

60 1 %  76 66 58 50 43 
e2 ' 88 77 I 67 58 50 44 
64 w3 77 67 59 51 45 

66 1 53 -------_-__..-___. _ - _ - _  .----_..---_. 
45 .._-_. ~ _---. ~ ____. .____ 
47 _____.__--  _ _  * _ - _ _  * . _ _ _ * .  

42 84 71 1 59 49 - - - - - - . - - - - - . - - - - - - - - -. . 
.-_-. ._-__. - - - - - -  _ _ _ _ _  ~ 

. - - - ._ _ _  _ -  -. - _ _  ~ _._. _ _ _  
44 . - - - - . . - - - - . 

I 

- - - . - - - . . - - . 

. - - - . - . - -. -. 

. _ _  __-. _ _  _ - _  

66 ' 8Y 78 68 60 52 45 
68 ! -  78 68 lic) 5" 46 

69 61 53 47 
69 61 54 4n 

70 86 
72 %J 79 
74 1 89 79 70 62 15 48 
76 89 79 71 63 55 49 
78 89 79 71 63 T f i  50 
80 90 80 71 f12 56 50 

72 64 57 51 
90 72 CA 57 51 

82 
84 

78 I 

i 

PICTOR. 

e. 78 
8.78 
8.78 
8.77 

::;: 
8.70 
8. (i2 
8. 50 
8.34 
e. 14 
7.88 
7. C i  
7. "8 
6.92 
6.53 
6. OH 
5.61 
5.1" 
4.63 
4.15 

DRY BULB. 
___- 

11 
12 
13 
14 
15 
16 
17 
Id 
19 
20 
21 
w 
"3 
24 
25 
86 
L'I 
28 
L9 
30 
31 
32 

DRY BULB. 
-~ 

330 
3-1 
35 
30 
37 

1 38 
I 39 

4 0 
41 

1 42 
43 
44 
45 
46 
47 
4H 
4!) 
50 
51 
v2 
v3 

790 
80 

81 

l m  

____ .____ ~ ________ 
FICTOR. I DBY BULB. F.KTOR. 

3.01 , 
2.77 1 57 1.92 
2.60 58 , 1." 
2.50 59 ' 1 . N  
8.42 
2. xi 
2.3'2 
2. LEI 
2. '26 
2.23 

1.81 
2.18 1. r0 
2.16 1.79 

' 

2. P2 70 1.77 
2.10 1.76 71 
2.08 7'2 1.75 
2. Mi ! I  73 1.74 

1.72 
2.00 76 1.71 

77 1 1.70 
1.96 78 1 1.69 

I! 
a. 04 ' 74 1.73 

~- 

1. 69 
1 . w  
1.68 
1 . m  
1.67 
1. Cici 

I 
(4 1 86 

Nom suppose the teniperature of the air, ac, shown by the dry bulb, to he 84O, 
and that of cr:ilx)ration, as shown by the wet hull), to XH: 66': their diflcrence is 18'. 
I n  the al)ove table, opposite 8 4 O ,  is found the factor 1.66; multiply this factor by 
the difference Ixtwecn the dry ancl the met bnll), (1.66 x 18 = 29.88,) and subtract 
tlic prtwluct from the tcmprature of the air (84'- 29.88 = 54°.12,)-tlie remainder 
(in this case 54') is the dew point, i. e., the tcmpcrature at  ivhich the air wonld Ix: 
twniplctely saturated with moisture-it could contain no more, and if more shoulcl 
c.omc it niiist fall as rain. 

The state of the atmosphere, indicated by the dry bulb Iwing 8.1' and thc met 
bulb 6Bo, wonld constitiit(> fine watther; and one of two changcs, or both c .hanp  
in a nictclifieil degree, mist Iiappn lwfore rain a n  fall, thw: Ist, cithcr the tempcra- 
ture of thc air mrist fill1 helow M0, or, 2 4  tlic qiiantity of vapor in the air must 
increase until thc dry and the wet bulb read the sinic; or, 3c1, both tliese c h a n p  
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58 52 

3.70 I 
I 3.32 

54 
chr, 

!M3 ' 1.59 
97 1 1.59 

I 



Coliimn (12)--cc WATER AT SURFACE.” 
The permanent temperature of the sea-water is the object sought; and to attain 

this, frwd from :ill accitlentd ehan~p,  such as hat ing by the sun, friction of wind 
on the ~vaves, settling of’ min-wwter on the surface, etc., the bucket in which the water 
is drawn should lw: wveiglited and sunk to at a fdioni  below the su r fm;  the 
thermometer should remain about three minutes in the wafer before reading. 

Coliimn (13)-“ STATE OF THE MX.4THER BY SYMBOLS.” 
A series of letters is used to rcprwcnt cliffercnt kinds of weather, as will lw 

swn ltclow, and every change of  weather tli:rt t;llic% 1)1m during each period of two 
hours should 1~ indicated by its ap~~ropriatc letter axxw-djng to the list of symbols. 
The list is printed on each day’s opening of the Journal for facility of reference. 

b.-Cltnr blue sky. 
e.-Cloudy weather. 
d-Drjzzling, or light rain. 
f.-Fog, or foggy wcnther. 
g.-GIoomy, or (lark, stormy-looking wcntlicr. 
Ic.--I-T:Lil. 
I.-Lightning. 
m.-M isty .wcatlicr. 
0.-Overawt. 
p.--I’assing sliowers of rain. 
q.-Sqii:dly wwthcr. 
~.-lL:iiny waither, or c-ontiniions rain. 
s.-Snow, snowy \ve:Ltlm, or snow frilling. 
t.-‘l‘hnnrler. 
u.-Ugly app.z~r:inws, or t1ire:itcniiig weather. 
v.-Variable wwtlier. 
w.-Wet, or lieavy dew. 
z.-lIazy. 

Column (l+“ FOIlMS OF CLOUDS BY SYMBOLS.” 
8 p d o k  to be uscd in column (14). 

C%‘r.--Cirrus -------------------------_------_Primary form. 
Cir. C~~m.--Cirro-ciiiimliis ---- --_ --- - --------_ -_Swondary fbrni. 
Cb. ~ ~ ~ ~ . - ~ i r r ~ ~ - s t ~ ~ t i i ~  ---- _- -_- - -_ -___ _ _ _  _ _ _ _  .&eondary form. 
Cotcn~.---Ciim~l~~ - ---- ----- .................... &~olld:try forln. 
C‘ILia. ~~’tl..-C:oiiinlo-ritr:itus ---- -- -----_ - - _-  - - ---Sewntfary form. 
Nimb.--Ninibus - - - - - - - - - - - - - - - - -_ - - - - _ _  - - - - - - l-’riniary fomi. 
h’tY.-Stratus- ---- - ----- ----- - -- -- -- - - --- - ---_ ~ r i m a j  fi>rni. 

CLASSIFICATION OF C~x)uns. 
Prinmr?y clods.  

Cirrzm.-Consists of light :iid fmtlicry-streaked filaments, m n  i n  (~I(~:~r wcitlicr. 
Oumulus-Is cwniposetl of huge hcniisphericnl nime?, appamntly resting 011 a Iiori- 

zontd h:wc ; tmurring chiefly in snmmcr, and prewntiog the aplwal-incc of 
haps of‘ snow. 

Stratus-Is an extcndd horizontal layer of ~lond,  incrcnsing from Mow, and aplmr- 
ing at  times, almit snnset, of extmorilinxry 1)rilliancy. 

Nimbus, or b i n  clond. 
Stcowhy, or compmmr? cloids. 

C%m-cumzdu~-Forms t8hc transition from Cirmcs to c;%l,mtcl?cs, and constitutes the 
aggregation of small round white cIouds, rcsemhling sheep in a mea(Iow. 
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’ I 
Cirro-stratw-Consists of Cirrm combined in I,horimntal or sliqhtly inclined layers 

of considerable extent. 
cIcrr~t&strati~-Often gives to the Iiorizon a hlirish-black cwlor, frequently sem in 

great perfection toward night of dry and windy winter waitlier. 
As clonds are of grwt importance in foretelling wind ancl weather, not only the 

r;ymlmls given almve should be accurately used for the columns, but also the clouds 
should be ilacrilml in detail in the remarks. It is from close obervations of this 
nature, continued throngli many yem~,  that generalimtions such xs the following have 
Iwm nide.  And it is to further generalize more mumtely ancl extensively--to 
amplify and make more reliable in every respect information of this kind-that 
attention to these matters is requmtcci in this Journal. 

A few of the more marked signs of weather, uscfnl to seamen, are the following : 
Whether clear or cloudy, a rosy sky at  sunset prcmges fine wveather; a sickly 

grtenish hue, wind and rain; tawny, or coppery clou(ls, wind; a (lark (or Indinn) 
red, rain; a ml sky in the morning, bad waitlicr, or niueli wind, perhaps also rain; 
a gray sky in the morning, fine meather; a high dawn, mind ; a low (lawn, fhir ~vwt l i t~ .  

A “high dawn ” is wlien the first indications of d:iyliglit arc ,seen above a bank 
of clouds. A “low dawn” is when the day hrealrs on or near the liorizon, the first 
streaks of light being very low do\vn. 

Soft looking or delicate clouds foretell fine weather, with nitdemte or light 
breezes; harct-e<lgd oily looking clouds, wind. A dark, gloomy blue sky is windy; 
but a light, bright blue sky indicates fine wtxdier. Genemlly, the s o p n  clouds I c ~ k ,  
the less wind (but perhaps more rain) may be expected; and the harder, mom 
“greasy,” rolltd, t u f a ,  or mgged, the s tmnpr  the cmtiing wind mill prove. Also, 
a bright yellow sky at) sunset praigcs wind; a pde ycllow, wet; o n y e  or copper- 
colorcd, mind and rain ; and thus, by the prev:~lence of‘ ml, yellow, green, gny, or 
other tints, the cmning weather may ioe foretold very ntxrly-indeed, if aided hp 
instruments, almost exactly. 

Sniall inky-lt~king clouds foretell rain ; light scud clouds driving accp01;s heavy 
nizsses show wind an1 rain, but if alone niay indicate wind only, proportionate to 
their motion. 

I-Iigli ?~ppcr clouds crm~ing the sun, moon, or stnrs in a direction different from 
that of tlie lo~ver clouds, or the wind then felt Iwlow, foretell a change of wind 

After fine clear weather, the first signs in the sky, of a coming change, are 
usually light streaks, cuds, wisps, or mottlcd pitches of white dishnt cloud, 1vhic~11 
inercasc, :~nd are follo\ved by an overcasting of murky vapor that grows into cloutli- 
n m .  This appearance, more or less oily, or mitery, 3s wind or rain will prevail, is 
an infitllible sign. 

Misty clouds forming or hanging on heights, show wind and rain coming, if 
they remain, increase, or descend. I f  they rise, or disiwrst?, the wvwtller will improve 

Dew is an indication of coming fine wveatlier; m’is fog. Xeither of those two 
formations bqin under an overcast sky, or mhen there is much wind. One oca- 
sionally secs fog rollecl away, as it were, by wind, but seldom or never f o m d  while 
it is blowing with any mnsidenble force, though it exists with wind. 

such as hills, u n u s i d y  visible or well definal, or raised (by refmction), and \vh:\t is 
called “a good Itecrring day,” may be mentioned among signs of Wet, if not wind, to 
he expected in a short time, 

More than usiial twinkling or apprcnt  size of the stnrs; indistinctnw or 
apparent mnltipliation of the nmon’s horns; IiaIocs, “minct-dogs,” and tho mitiIw)w, 
are more or 1esq sipifimnt of inmming wind, if not appach ins  rail1 with or 
without wind. 

The tlrynew or dampnesq of the air, and its temperature, (fiw thr mso11,) sh0111d 
a h ~ ~ p s  Ire ~~~nsiderd-- tc i t i r  otlwr indications of chaiyge, or cr,ntinunncc* of mind :md 

, 

’ 
I 

~ towarcl tiicir direction. 
I 

~ 

’ or b m e  fine. 

I Phiarkable clearness of atmosphere, espcially nenr the horizon ; distant ol!jcds, 

1 ’ 
’ 
i wcather. 



Speaking yncrnlly gales blowing from the direction of the Equator are com- 
monly prmvlctl I,? notat)Ic signs in tlic :itniosplicrc, sucb as a fdling barometer and 
a tpniperaturc liighcr than nsud at the sea-yon; whereas, on the contrary, dangerous 
storms from a 1wl:ir qu:irter arc mmet;me.y surlden, and preceded by a mkiny barometer, 
which may mislcad persons, espe&ally if ammpanicil by a temporary lull of a day 
or two, with a fidl:wious aplwarance of fine wedicr. This fallacy is mused by a 
c.irc*uitoiis movement of wind following; inflncncing by checking and then overpow- 
ering, or uniting with, a pmuling similar cyclonic S W W ~ .  

Omsionally, however, a southerly gale begins with a high barometer, and only 
as it incrensw docs the hromctcr M I .  This occurs when the mercury has fallen 
notaltly in the north and is still falling there. 

When a gale oc(’c~rs with a high barometer, which does not fall, but remains 
stcxly, or rises, a (polar) wind, or a duration of fine wcather, may be expected, and 
more of cither as the delay of approach is gmtcr .  

The gorgeous aerial 1anilscq)es of red :ind golden-colortd clouds which fire the 
western sky at  sunset arc ol)servctl to l ~ c  tlie ncwmpaninient of cumulus clouds (the 
cloiirl of the day during fiiie wwithcr) while in the act of dissolving as they sink 
slowly do~v11 into tlic lower and w:.:trmer parte of the atmosphere; consequently t1ic.y 
t1isappc:ir from the sky shortly after sunset. Such sunsets are thcrefore universally 
reprtltul as prognostics of fiiic mcather. 

A green or yellowish green-tinkl sky is oiie of the surest prognostics of rain in 
summer and snow in winter. An attentive consideration of the changing tints of 
the evening sky after stormy waitlicr supplits v:iliialdc help in forwasting thc 
weather; for if the yellow tint k v m c s  of‘ a sickly green, more rain and stormy 
wtnthcr may be espcted; but if it clcqwn into orange and ml, the atmosphere is 
getting dricr and fine weather may be loolred forwad to. I n  the morning, when the 
sky is r d  and lowering, it is regarded as a prognostic of unsettled wmther. 

There are three important causes which contribute to the production of wind : 
I. Unequal atmospheric pressure. 
11. Uncynal specific gravity of the air; and 
111. The rotation of the earth. 
Untqual prwsurc tends to produce motion in the ntmospliere. I f  the weight 

of onc column cxcecils that of tlic other, the air must flow from the heavicr to the 
lighter cutlumn. The wind must therefore blow .from plam whcre tlie bnrometcr is 
highest, tmnnrd platrs whcre it is most dcltreswl. Uneqnal slwifie gravity of the 
air m:iy result from unequal tmpcrature or from uncqu:il humidity. 

C01111ll11 (15)-“ PROPORTION OF CLEAR SKY I N  TENTHS.” 
For this tdumn the smlc 0 to 10 is used: when the c1i:tracter 0 appears in the 

trtlumn, it mains that the sky was entirely filltd with clouds during the two hoiirs; 
on tlic other Ii:tnd, when the numher 10 is found, it ~iieans that thc sky was entirely 
c*lenr. Ikbtween these cxtremes the figures represent various degrec! of clearnes?; for 
instance, 5 denotes a sky one-half clear; 7, a sky seven-tenths clear, and so on. 

Column (16)-“HTATE OF THE SEA.” 
The following letters-emh denoting a different state of the sea-arc to be used 

I n  addition, a particular amount of the sea in this column as circumstances require. 
should l ~ !  given in the Rcmarsks of meh day: 

B.-Broken or irregular SQL. 
e.-Chopping, short, or crmq sea. 
G.-Groiincl swell. 

Ji-Lrng rolling PPXZ, 

;Il;--hIotlerate sea or s;.wcll. 

R-Smooth sea. 
T-Tide r ip .  

H.--H~R\~ m. 

n.--ltOug11 s a .  
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Colnmn (l’i)-6CRECORD OF THE SAIL THE VESSEL IS UNDER.” 

In this column, state at tlic top whether under sail or stcam, or b t , h ;  if under 
When a change is made, such a3 setting, reefing, or taking it in, 

Otherwise, do not encumber this column 
sail, its amount. 
enter it opposite the hour of its occurrence. 
with more entries. 

VAINATION OF THE COMPASS. 

The “compas error” is the number of degrees that the north point of the n~mlle 
is drawn toward the cast or west, side of the f r w  north. This “compass error” is 
made up of two components: lst, the Variation, and 2d, the Deviation. The 
Variation is caused by thc magnetic force of the earth, and (in the &mie locality) 
is the mme on all courses ; the Deviation is mused by the magnetic influence of the 
iron on hoard tlie ship itself, and differs 011 every course. 

When an azimuth or amplitude is taalren at  sea, the error of the conipms found 
thereby is made up of these two components. It is the first, however-the Varia- 
tion-that is dwirecl by this ofice; and in order to obtain it the local clcviation 
should be determincvl before leaving port by one of tlie methods Fnmiliar to command- 
ing officers; its amount for every point should be tabulated on the blank for that 
piirpose in the front of this Journal, so that afterward, at  ,sea, the anionnt for the 
particular heading of the ship when the azimuth or amplitude was taken can bc 
applicd to the mliole compass error, and thus the Variation alone obtaaiid. THE 

ITACE PROVIDED FOI~ IT IK EACH DAY’S BECORD. Shte whether it is cmterly or 
westerly, and givc the latitude and longitude in which it wv3s Laken. 

VAI1IATION ONLY, SEPARATED FROM THE DEVIATION, IS TO BE GIVEN IN THE 

CURRENTS. 

The following extra& on this siil$xt is made from the “I~istructions” for ktq- 
ing the l o g - h b s  of U. S. vessels-of-war. It would conduce to uniformity in both 
the navy and merchant nmrine if the latter would be equally guidtul hy it: 

“Currents are p b a b l y  the most difficult item of all to give correctly. /t  is in- 
formation regarding the permanent currents of the ocean that is sought, and in 
order to discriminate bctwc-n tlic permanent and the temporary, the following pro1t:tble 
causes of current8 in gcneml may be briefly glanced at: 

‘‘ 1. Temperature. Of two contiguous bodies of water-one hot, the other cold- 
the 1:xtter being specifically the heavier, will displace the former, and hence a pernia- 
nent current is estddished. 

“2. Evaporafion. Since no salts are tnlren up in the vapor, a M y  of salt water 
from which great evaporation t a k a  place will be specifically heavier than an adjoin- 
ing one that gives off less vapor, and so a continuous flow from the dense to the light 
fluid will he maintained. 

“3. Winds. I n  a gale, the waves roll one after another in huge volumes toward 
the point to which the wind blows: the friction of the wind upon the water produces 
a temporary surfam set to leeward. I n  the zone of trade-winds this set is no doubt 
constmtly to the westward. 

“ I n  the region of monsoons the set should be with the monsoon+hanging when . c, - 
that changes. 

“4. Difference of barometric pressure. I n  gales of wind it is common for the 
barometer to fall from, say, 30.20 29.70-half kn inch in less than a day, and while 
the ship is passing over a comparatively small extent of ocean. 

“Take a very extreme case, merely for illustration: Suppose two contiguous 
squam miles of ocean, the barometer sLtnding 30.20 over one of them and 20.70 
over the other. This difference of half an inch in the barometer is equal to a differ- 
ence of about onequarter of a pound pressure per square inch of surf‘ace, or 36 
pounds per square foot. 



“Taking 6,08G feet as the side of a square mile, it will mntain 37,039,396 square 
feet: each sqiiare foot sustains a difference of pressure of 36 pounds, so that there 
are, in all, 1,333,418,256 pounds more pressure on the square mile over wliich tlie 
barometer stands 30.20 than on tlie one over which it stands 29.70. It is evident 
that, in order to atfain an equality of level, a very dwidecl set mixst take place from 
the former square niile toward the latter. 

“Now, instead of confining the awe to the impmsiblc small aren of two square 
miles, let us siip~ose a gmdual fall of barometer from one part of the o m n  to tlie 
otlier-such a fall, in fact, over such an area, as conics often within the experience of 
a e r y  naval officer, and it seems reasonable that waves of the mm, like those of the 
air, only smaller aiid more ~lii~ggifili, are consequent t i p i  every cliangc of the 1)arom- 
eter. 

‘ ( 5 .  Rofafion of the earfh. First, siippose the earth at rest: then conceive it to 
revolve from west to east, as a t  prcsent. On starting, the water of the w a n  would, 
owing to its inertia, &e from the western sliores of all the tnntinents, ancl, as tlie 
earth continued to rcvolve, it would flow to the westward ; for two reawns, howerer, 
it would be confined to equatorial regions: 1, the centrifugal force there k i n g  the 
great&; and, 2, lmiise the meridians converge as we near the poles. 

“This second reason will appear the more foreihle if we suppose a lmly of mater 
of five d e g m  area and any depth to set out from the Equator toward either pnle. 
At every remove it would find fewer miles, fmt, and inches, less linear breadth and 
width, in a surface of fire degrees square. The depth remaining constant, its volume 
would be too great fnr an area of five degrees square in latitude 30@, still more so 
for one in latitude 60°, and so on. This constant crowding in extra tropical zonw 
would therefore constitute an opposing fnrw sufficient to mnfinc tlic flow of the water 
to a zone where its volume wvould undergo no change of shqw, that is, the equatorial 
zone. Arriring, then, at the cnstcrn shores of tlie coiitineuts to the westuwd of those 
from which it started, at  the Korth and Soiitli Amcricnn shows, for instance, h a ~ i n g  
s t a d  from Enrope and Africa, and lwing hanked up by cnnstmtly arriving 
volumes, it would lw f o m l  to thr northward and to the sonthwvad along the coast- 
line of em11 continent ; it would then flow to the c:lstward in high latitudes iintil 
reaching the western shores of the continent from which it startcd, \vlierc, owing to 
the divcrgencx of thc niericlians toward the Equator antl the greater centrifypl firrw 
there, it woiild flow from tlie north :ind the south along the shore lines of tlie conti- 
nents imtil reaching the equatorial zone, where it .cr.ould a p i n  start westward on its 
circuit. Imagine this systcni of circulation onw set up, and nothing is niore natuml 
than that i t  should continut. wliilr the earth rrrolrcs. Indeed, glance at any enrrcnt 
chart of the world, and in a niost striking way is this general system of circulation 
presented to the view. 

“It will now loe seen how important a part the thermometer and hydronieter play 
in the discovery of eiirrcnts: by the first a diffcrencc of tempemtiire, antl lry the 
m n d  a difference of density, is qniokly detcrtcxl ; anil, if a decicltxl diffcrcncc of 
either nature is found, a permanent current may 1w fitirl y inferred. A cnnsidcr&ion 
of tlie minds, whether an accidental gale, the constant trades, or the seasonal inonmn, 
may 1 4  us to d ~ l u c e  intelligently whether a set tliat may have lmn  e s ~ w r i e n ~ l  for 
days is a temporary surface flow or a permanent cnrrent. So, also, keeping in riev- 
the range of the barometer for a few (lays-the locality and amount of its rise or 
fall-may help 11s in deciding diether a certain set be due to its extreme range or not. 

“A consideration of the rotzition of the mrth is of assistance only in determining 
the general direction of the great wean eurrcnts. 

“The usual practice aniong N:ivigators is to ascrilx: to current the whole cliffer- 
ence latwwn the position by olmrvation anil that 1)y amount. Rut nothing can lw 
more erronmiis. Consider thic errors in olwerving ani1 mlculating to mhieh the p s i -  
tion by olaervntion is lidrle; consider, also, tlic gross errors which affkt tlie p i t i o n  
l y  a m i i n t t l i e  freqnent incnrmtiiwq of the log-lines and ~~n~l-g lasws;  tlie innxru- 
m ~ y  of steering; the numlwr of deck o 6 e r s  that, jiidge of tlie spc’ecl, the course, and 
the leeway-and awuld it not be most strange if the position by the two metlids did 

Thcse, however, are all temporary currents. 
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coincide? I n  addition to thew reasons, if a ship be close-haiild I y  the wind, it is 
evident that the liability to inaccuracy in her reckoning is very much greater than 
when stering a course with the wind free. 

“The Navigator shoulct :ilmays insure the attt>f;olutc awurary of the log-linm and 
and-glasses before lawing p o r t f h e  lengfh of a knot should be rigorously the propor- 
fional parf of a mile fhaf fhe sand-glass is of an hou-the watch offiwrs slioulrl agree 
upon a uniform nicthocl of‘ heaving the log and estimating the s~ml ,  and great care 
bc taken in the stmring. 

“Even with thesc premutions, it mist  he remembrrcd that there is still some 
i n w m y  in h t h  the position by olscrvation and that 1~ account ; and, h ides ,  
that one of the muses lieretofore enumerated as producing tcmprary currents map 
l a  at  play; so, when a difference of even 6’ in the l:ititudes, in the longitudes, or in 
h t l i ,  murs, it niay lw mfe to attribute it to midental anses. 

“TThcn the iiifference e x ~ l s  6‘, and is quite rcgnlar in lwtli direction and 
amount, espwially if this ericlence of a current la mrrolwratrxl by a change in the 
tcmpratnre or density of the water, then, and only affer carefully weighing all fhe 
circumsfances, slionlcl tlic Kar ip tor  enter in the 1% that there is n currmt. It is 
to lw given in knots antl tenths of a knot lwr hour, and its set to a definite whole 
p in t .”  

cc PARTICULARS OF THE REATHER DTJRING THE DAY.” 
Under this hading the fnlloiving points are to lw sl’crially nnticwl : 

I. M~r~ns.-Tmcc their r:iriation tlironghout tlie day, whether stmdy in lwth fnm 
and dirwtion, and for what numlwr of lioiirs they wew so; whether wcr- 
ing and hauling often ; or freqently changing in firree ; or flying a11 round 
the t n n i l ~ ~  ; or grind rc1i:ible miling wind ; or unstmdy unrtW)lr winds ; 
or sqnallv; or fitful ; and, finally, tlie cliangw of tcmpntur r  nntl weather 
that anxml~any ;Iwitlccl shifts of wind f’roni one qiiartc~ of‘ the mmpw to 
the other. 

11. ~~EATfIER.--%itC whcther clear ; fine; dry; gloomy ; lwistcroiis; misty; foLqv; 
11mv~y rain ; drizzle; thunder ; lightning ; squally; ancl in caw of latter, 
wlictlier hmvy, nicwlerate, or li$t, ant1 alsn whether of wind, of min, or 

111. sTORMS.-In a cyelone, hurricane, or %gale, give the suwewire shifts of wind, the 
order in which tlicsc shifts miirrwl, tlic forrc antl tliimtion from mwh point, 
and the r c u l i n ~  of tlic l~arometer, dry and wet lr i i l ls .  Also the latitude 
ancl Itrngitiitlc in Tvliich the storm 1wpn and endel. The phenomena of 
these storms as well as tlic redin@ of the lnrometer ancl tlierniometms 
should Ix, very c lwly  olmrvecl aiid rmrrltxl i n  the Journal. Iv. SEA.-qtate excxptional ap~wamiim, such .2$ tide-rips ; distnloml water ; sea- 
~ v m l ;  iwlwrgs; and tlic htitnclc~ and longitncle in which mic.Ii occurred. 

TT. CuRREsTs.-Gi\-e the set to the n a m t  whole point, and the \ -ehi ty  in knots and 
tenths of a Icnot per hour. By the “set,” is to lw untlerstood the p i n t  of 
the mmpws TOWARD ’vI’mcm the cnrrent is riinning. The temlwmture of 
tlic current, cspcridly as contns td  with the water on eitlier side of it, 
should lw awiimtely given. 

VI. Give tlie latitude antl lon~itudc of entering and laving a constant vind, such 
m the trades, monrioniis, &P.; also tlie clistancr froni shore the land and sea 
lrrcczcs arc felt, their strength and time of‘ setting in. 
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