
will still, it is to be hoped, cove1 nit11 rioi~lc 
forests the highest and most illaccessible slopes 
of the Eoclcy Mountains, recallilig to men, 
as long as the study of' trees occupies their 
tlionghts, the meinorj- of n pure, ~il)rigllt, nnd 
lnboriotis life. 

THIS machiile has been invented by Mr. 
Ferrel, and constructecl by Fauth ck Co. of 
Washington, for the use of the Coast nild geo- 
detic survey. I t s  object is to determiae mc-
chanicallp the times and heights of high a11(1 Ion 
waters for the numerous tide-stations nioriiltl 
our coast, foi which tide-tables are ailnually 
published. The numerical data for these ha\ e 
been heretofore obtainecl by compntation ; but, 
or1 accouilt of the great complexity of the ticlal 
theory and formulae, this iilvolves a great 
amount of labor to obtaii~ even npproximatc 
results, and more ones toaccurate h a ~ ~ e  be 
dispei~sed r i t h ,  uilless they call be obtained 
in some way mechnnically, ~ i t h  much greater 
facility than by computation. 

The first tide-predictor mas i a ~ e n t e d  b j  Sir 
William Thomson, about eiglit !-cars ago. 
This was constructecl so ns to talie into account 
about tell only of thc princirral tide-components ; 
all, hornever, mhich are of much practical iin- 
portance. This macliiile has not been used in 
the regular prediction of tides, and is said to 
be now on exhibition a t  the Soalh lcensington 
maseum. 

Subsequently Blr. Roberts, of the Nriuticrti 
almctnac, London, had aaother c~onstructetl 
1ipo11 solnewlist the same plan, but larger, tak- 
ing illlo account twice as many of the compo- 
nents, ancl haring some inlprovements on the 
plan introduced. A description of this ma-
clline was given in The engineer of Oct. 19,  
1879. I t  is ilow being successf~illy nsed ill 
tlie prediction of the tides of India. 

Both of tllesemachiiies have becn constrncted 
so as to be run by clock-norli, ant1 to give the 
results in the form of a tide-curve for one year 
01-1 a roll of paper, from which the times and 
heights of high and lo~v n nters are after~vards 
read off and recorded. 

I n  the maxima arid ~rlirlinln pieclictoi, only 
the maxima and lniniina of tlie heights of tlle 
tide above mean low water or  any otlier as- 
sumed plane of reference, ancl tlie tiilies of their 
occurrence, are indicated ; as these alone are 

1 This article, written by Mr. Wr1~1.1~nrPERBEL,i~ ln~bliahcd 
by permisxion of the supcrintendenl, of  the Coast and geodetic 
survey. 
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rcclriised for tile ticle-tables annually publishecl, 
For this purl?ose a trailsformation of the tidal 
l~aiinonic fiinction was necessary, so that it 
~ ~ ~ o u l c lgive heights and times of the maxima 
and ininiin:~ ; aud, as any such transformation 
risually reilcleis the resulting expression rlluch 
more complex t l la~l  the original one, the &hole 
theory aiitl construction of this machi~le is 
much more complex than ill the case i11 which 
the inacl~iile is required to give the height of 
the tide a t  regular stated intervals of time. or 
a graphic representation of the whole fiii~ction. 
In  this machine both the clocli-worlr and loll 
of paller are dispeilsed with, and the nlacliine 
is run ?qincalls of a sinall erailk a t  the side, 
with the left Iiailcl ; and the times a i d  heights 
of high aucl l o r  waters are read off from thc 
face of the instromeilt, ailcl recorclecl as you go, 
1vit11 the right hand, upoil blallli forms ready 
for the printer. 'File great advailtage mllich is 
claimed for this forin of the inachiile is that it; 
gives only rrhat is required, and this in such tt 
way that the results car1 be recorded a t  once, 
ancl the trouble of ha~ldliilg long rolls of paper, 
ailcl estinlati~lg the times of maxima and mini- 
ma, and reading off the co'respoildii~g height 
of tlie tide, is sared. Altllough the inachiile is 
more complex, this nlalies no cliffcrencc in thc 
facility vitli rvllicEl the results are obtainecl. 
Thc~ cranB is  t t ~ r i ~ e d  until ail index on the cen- 
tral dial of the face, called the lunar index, 
pointing betweell eight ancl nine on tlie accorn- 
l)ailyii~g perspective representation of the face 
of' the instrument, comes in coi~junction pill1 
tile upper eild of an oscillstiilg needle, the upper 
end pointing between twelve and one, as  rep- 
1esented, when the time of high water is poi~ltecl 
cm~t by ailother index on the same dial, called 
the solar index. pointing, as iepresented, to the 
figure twelve, a t  noon and niidilight, ailcl the 
lleiglit is indicated hy ail inties on a vertical 
scale on tlie left side of the face of thc instru- 
inent. Yoa then turn until the lunar indes 
comes in coi~junction rnitll the lower end of 
the needle, n-he11 the solar iildex points out the 
time of low water, ancl tlie index a t  the side, it.: 
height. Turning until the lunar index comes 
i n  conjunction again with the upper eiid of the 
needle, you read off, :is before, the times ailil 
lleiglits of the ilext high r a t e r  ; and so on from 
high to low and from low to high mater through 
the pear, recording tlie results as  you go. 
Where, however, there are large cliiirnal com- 
ponents, it  is  necessary lo run through twice, -
first for the times, and then, after a little change 
ill the setting, for the heights. The mnchine, 
therefore, is especially convenient for most of 
the tides having a large range upon our At-
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month's conil~ntation of the ticles of Boston 
harbor, tlie clifferences in tlie heights rarely es-  
ccetlecl more than 0.1 of a foot, and in the tiilies 
morcx than three or four minutes. These clif- 
fereiices arose from a slight yicilcling of sorhe 
parts of the lnachi~ic from :t lack of saflicient 
rigidity. This, however, coulcl be iliostl~ 
renieclietl at  s~nall  expense, if thought neces-
sary. by nlaliing some parts of it a little more 
rigid. 

In a comparisoii of the results givcn h j  the 
machine for tliree months, of tlie tides of San 
Diego, Cal., having rery large diurnal com-
ponents, with the times and heights from ob- 
servation, the average of the differences, talien 
~rithotrt regard to signs, was 0.29 of a foot, :inel 
in the times about trn minrltes. But tliese 
cliff~~renccsare clue niortly to n~etciorologici~l 
c:lnses, cli:u~ges in the wiucls :~ncl in the baro- 
mch-ic pressure. \rhicli cans(> fl~~ctnations in 
tlic niean I c ~ c l  of tllc sen, :mi re due, 01111 in 

so large as Coimecticut. I t  has four pron~i- 
nent elevations, esch of which mnrli-s what is 
or has been a centre of activity. The l iol~nla 
Jlountains, with an elevation of about tive 
thousand feet, form the northern end of' tlie 
island : though tliickly covered with well pre- 
served crater-cones, their activity ceased before 
the earliest traclitions of the natives. Afar~na 
lien, the highest peak of the group, with sn 81-
titntle of 13,825 feet, lias also long been es -
tiacl. Tliis lies to tlie south-east of the I<ollala 
;\Iountains, on the eastern coast. S e a r l j  01)- 
posite, on the western coast, is Xauna Hunl:~- 
lai, a little more than 8,000 feet in height. 'L'lie 
last recordcd eruption from this took place in 
the j-ear 1801. 1iTheii visited in the spring of 
1882 by J. 1'. Perryman and J. S. Emerson 
of tlie Hawaiian government survey, steam was 
fot~ntl to be issuing from sereral of tlie fi,,qsures 
on the summit. 

South of the preceding t111.ee elevations is 
:L small lncnsrlle to i~l~perfeclionq of tlie 1 ~ 1 ~ -  JIaun:~ 1,o:l. 011 ~vliose quniinit, 13,610 feet 
chine. 'l'l~ese arc, niost conspicuous ill cases 
whcrc the tide-wa~c. I)ccomec: 1cry flat fi*o~n tliv 
liizl~ or low r ia tc~ ol' any d21j being brought 
w r y  11ear1y tw mean sen-ler el f~.oni the cfYcti.ct 
of large diurnal componeiits. or wiicre tlie 
whole range of the tide is very snlnll ; but i n  
st~cki cases tlir times ol' niasim:~ ancl minilii:~ 
are \cry indefinite, : I I I ~  the c11or ir more 111 

appearance than in reality. 
'I'he ~n:~cliine is now being 11rctI in t l ~ e  prc- 

diction of the tides for the tide-tahlcs of tlie 
year 1883, ancl is i n  all cases first applictl for 
c>:lch st:Ltion to some year for n llicll tlicre are 
observations for c~omparison, and, mitli tlic 
erceptiun of the slight defect referrecl to, is 
g i ~ing entire satisfaction. The cap,lcity of the 
111aclline for tloing voilr is at  least that of thir- 
t\ to t i )~ty  conlpotrrs. if tllese n ere to take into 
accotint evclry tiling II liich the inncliine does. 
111 %(at, littlil Illole tirile is required tli~zn tliat 
wl1ic11 is t:tI~('11 111) in r(~corcIiiig the rc,sulls. 
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'I'II~: TIamaii:~11 Is1:11i(Is are enlircly of rol-
ciuiic origin. Tile v:lrious islnnds appe:ir very 
distinctly to be of different Zges, the volcanic 
:~gencies still being contin~lally a c t i ~  e in the. 
most soath-eastelly one, whilc in those to tlic 
north-west they 11:1\-e been cstinvt for :L lonq 
period of tiulc. 

I l a ~ ~ a i i ,tlie largest island. situated at  the 
extre~nesou th -~~es t  h:ls an arcaof the ~ I . O L I ~ ,  

of about 4,200 square miles, being :lhout tivicc 
f l i ~size of the state of I>clan-arc, and not qrlitch 

:ibove the rca, is the active crater of Alo1i11- 
meoweo. 'l'ile slopes of nlauna Idon arc very 
gentle, and, wlie11 scc~i  fro111 a rlistance, thc 
~rllole rnonnt:iiii np1)ears lilccn :L gentle swell of 
land. 011its castern slope, :lt an elevation of 
abo~tt  -1.000 Svct, is the fh~iior~s actire crater 
of I<ilanea. Tliis is c~omnionl~ as a regarded 
l)ortion of the ~nooatain of J1~1ina  LOR; but it 
is in r(,nlitj a scpnratc mor~ntain, though sita- 
ated so nc:~r tlie otllcr tllat tlir lavas from each 
Ilnre flomccl togrtlicr till the outline of this 
~nountaiii 1i:ls near11 been inergecl in that of 
tile other. As  seen from the upper portions 
of -71an1ia Lon, the i~ldiricluality of I<ilnnc~a is 
clc:u.ly :tly>:~rent. 

Ilnring the lmst lirlnclred years many f1on.s of 
lava 11a~ e tahen place from I)otll these moun-
tains ; :dl bursting fort11 from the sides appros- 
iiil:~tcly near the sunrnit, but none coming from 
tlie c3r:~ter itself. These have been well de- 
scribecl by Rev. Mr. ('oau of IIilo. lIa~>-aii, by 
I\'. T. Brigham of Boston, m~cl others. 

On the ?it11 of Koycmber, 1880, the latest 
ti,,,e fion I , froln~ tile~ ~ ~ ~llortl,-easterll 

side of lI:r~cn:~Lea, a t  an altitucle of about 
10,000 feet. From this point it g~.ndiially 
passed don.11 tile slope of the mountain, :it 
first ton-nrd the nortli-east ; thr.11, iiialiing :L 

sli:~r~)bcntl, i t  flowetl for some tlistance toward 
tile sot~tli-east, and tlwn, o~ice  nlore riak king :I 

sl1ar1) I)cncl, took a course clirc,ctly ton ard IIilo, 
:L sliiall hut l~rctty village on tlie eastern coast. 
The first portio~l of its course Tas ovcr a coua-
try composed entirely of nskccl lava above the 
linlits of vegetation. I t  then enteretl tlle belt 
of forest which skirts tile mountain miti1 s 


