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T O

T HE K I NG
SIRE,.

AS a Sea Officer addreffing Your MajEsTY
on a profeffional fubject, I might juftly be
accufed of fingular ingrafitude did I not avail

| | myfelf

1
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myfelf of this opportunity of reminding the
World, that the Voyage to-explore how far
Navigation was practicable towards the North

Pole, was undertaken at a Period peculiarly
diftinguifhed by Your MajEsTy’s gracious

o Attention to Your Navy.

.
.; AT
.o - e of

In ._ a Time of profound Peace Your

. '.:'..E.:.::MAJESTY) by a liberal Addition to the Half

Pay of the Captains, relieved the Neceflities
of many, and gra_tiﬁed the Ambition of all,
at once demonﬁréting Your MajEsTY’s regard -
to their Welfare, and Remembrance of their

Services.

The Armament which followed in a. few
Months, and Your Majesty’s Review of that
Armament which by the Dxfpatch of its

Equlpment
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Equipment had. prevented a War, afforded
to Your Navy the moft flattering and diftin-
guifhed Mark of Royal Favour, and to. Your
Majefty an additional Proof of ‘that Alacrity
for Your Service which had fo recently re-

ceived both its Reward and Encouragement'

from Your Majesty’s Prote&tion.

Permit me, SirE, to add, that You# ™"
MajEsTY’s gracious Approbation of .my En- -

deavours, and the Permiffion I have been

honoured with, of infcribing  the following

Account of therp, to Your Majesty, are .

ftrong Proofs of that Indulgence with which
Your MajesTy receives every Attempt to

promote Your Service.—An Indulgence which,

at the fame Time that it cannot fail of ani- .
mating the Zeal of others more worthy of

Your

I.‘.'
PO

..I
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Your MajesTy’s Notice, has added to the
moft devoted Attachment the warmeft Gra-
titude of,

SireE,

Your MajeEsTy’s moft dutiful

Subjett and Servanf,

-

CONSTANTINE -JOHN PHIPPS.




INTRODUCTION;

THE idea of a paﬁhge to the Eaft Indies by the
North Pole was fuggefted as early as the year 1527,

by Robert Thorne, merchant, of Briftol, as appears from
two papers preferved by Hackluit; the one addrefled to-
king Henry VIII; the other to Dr. Ley, the king’s am-
baffador to Charles V. In that addrefled to the king he
fays, * Iknow it to be my bounden duty to manifeft this
« fecret to your Grace, which hitherto, I fuppofe, has
« been hid.” This fecret appears to be the honour and
advantage which would be derived from the difcovery of
a paffage by the North Pole. He reprefents in the-
ftrongeft terms the glory which the kings of Spain and
Portugal had obtained by their difcoveries Eaft and Weft,
and exhorts the king to emulate their fame by under-
taking difcoveries towards the North. He ftates in a
very mafterly ftyle' the reputation that muft attend |
the attempt, and the great beneﬁts, thould it be
. B ‘ - crowned



INTRAODUCTION.
crowned with fuccefs, likely to accrue to the fubje&ts of
this country, from their advantageous fituation ; which,
he obferves, feems to make the exploring this, the
only hitherto undifcovered party, the King's peculiar
duty. | L

To remove any objection to the undertaking which
might be drawn from the fuppofed danger, be infifts up-
on “ the great advantages of conftant day-light in feas,
“ that, men fay, without great danger, difficulty, and peril,
. % yea, rather) it is impoffible to pafs; for they beig patt
¢ this little way which they named fo dangerous (which
“ may be two or three leagues before they come to the
% Pole, and as much more after they pafs the Pole), it is
¢ clear' from thenceforth the feas and lands are as tem-
$¢ perate as in thefe parts.” '

In the paper addrefed to Dr, Ley he enters more
minutely into the advantages and pradicability of
the undertaking. Amongft many other arguments to
prove the value of the difcovery, he urges, that by fail-
ing northward and paffing the Pole, the navigation from
England to the Spice Iflands would be fhorter, by more -
than two thoufand leagues, ‘than either from Spain by the
Straits of Magellan, or Portugal by the Cape of Good
Hope ; and to fhew the likelihood of fuccefs in the enter-
prize he fays, it is as probable that the cofmographers
fhould be miftaken in the opinion they entertain of the
' ' - polar



INTRODUCTION.:
polar regions being impaflable from extreme cold, as, it has
been found, they were, in fuppofing the countries under
the Line to be uninhabitable from excsffive heat. With
all the fpirit of a man convinced of ‘the glory to be
gained, and the probability of fuccefs in the undertaking,
be adds,—* God knoweth, that though by it I fhould
¢ have no great interef}, yet I have had, and ftill have, no
¢ little mind of this bufinefs: fo that if I had faculty to
“ my will, it fhould be the firft thing that I would un-
¢ derftand, even to attempt, if owr feas Nortbward be
$ wavigable to tbe Pole or mo.” Notwithftanding the
many good arguments, with which he fupported his pro-
pofition, and the’ offer of his own fervices, it does. not
appear that he prevailed fo far as to procure an attempt to
be-made.

Borne, in his Regiment of the Sea, written about the
year 1577, mentions this as one of the five ways to
Cathay, and dwells chiefly on the mildnefs of climate
*which he imagines muft be found near the Pole, from the
conftant prefence of the fun during the fummer, Thefe

. grguments, however, were-foon after controverted by

Blundeville, in his Treatife on Univerfal Maps,

In 1578, George Beft, a gentleman who had been
with Sir Martin Frobifher in all his vayages for the dif-
covery of the North Weft paflage, wrote a very ingenious
difcourfe, to prove all parts of the world habitable.

B2 No
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+ No voyage, however, ‘appears to have been undertaken
to explore the circumpolar feas, till the year 1607, ‘when
s¢ Henry Hudfon was fet forth, at the charge of certain
% worfhipful merchants of London, to difcover a paflage
5 by the North Pole to Japan and China.” He failed
from Gravefend on the firft of May, in a fhip called the
Hopewell, having with him ten men and a boy. I have
taken great pains to find his original journal, as well as
thofe of fome others of the adventurers who followed him;
but without fuctefs : the only account I have feen is an
imperfe@ abridgement in Purchas, by which it is not pof
fible to lay down his track ; from which, however, I
have drawn the following particulars :—He fell in with
the land to the Weftward in ' latitude 173 on the
twenty-firft of June, which he named Hold-with-Hope.

The twenty-feventh he fell in with Spitfbergen, and
imet with much ice} he got to eighty degrees' twenty-
three - minutes, which was the Northernmeoft latitude
he obferved in. ~ Giving an account of the conclufion
of his difcoveries, he fays, “ On the fixteénth of
“ Auguft I faw land, by reafon of the clearnefs of the
¢ weather, fretching far into eighty-two degrees, and, by
“ the bowing and fhewing of the fky, much farther;

. ¢ which when I firft faw, I hoped to have had a free fea

# between the land and the ice, and meant to have com-
s¢ paffed this land by the North; but now finding it was
 impofhble, by means of the abundance of ice com-
“ paﬂing us about by the North, and joining to the
el , “ land ;




INTRODUC T IO N
¢ land ; and feeing God did blefs us with a wind, we re-’
“ turned, bearing up the helm.” He afterwards adds ¢
«.And this I can affure at this, prefent, that between-
¢ feventy-eight degrees and an half, and eighty-twe de--
‘¢ grees, by this way there is no paffage.”—In confequence -
of this opinion, he was the next year employed on the
North Eaft dlfcovcry. :

+ In March 1600, o}d ﬁyle, “A voyage was fet forth by the.
¢ right- worfhipful Sir Thomas Smith, and the reft of the.
* % Mufcovy Company, to Cherry Ifland, and for a further
“¢ difcovery to be made towards the North Pole, for the like-:
¢ lihood of a trade or 4 paffage that way, in the (hipcalled.
“ the Amity, of burthen feventy . tuns, in which  Jonas:
¢ Poole was mafter, having fourteen men and one boy,”’—
He weighed from Blackwall, March the firft, old ftyle; and
after great feverity of weather, and much difficulty from.
the ice, Lie made the South. part of Spitfbergen on the.
16th of May. He failed along and founded the coaft,.
giving names to feveral places, and making many very
accurate obfervations, On the 26th, being near Fair,
Foreland, he fent his mate on fhore ;—and fpeaking of
the account he gave at.his return, fays, ¢ Moreover, I was’
¢ certified that all the ponds and lakes were unfrozen, they
“ being frefh water; which putteth me in hope of a mildi -
“ fummer here, after o {barp a beginning as I have had;:
¢« and my opinion is fuch, and I aflure myfelf it is fo, that
¢ a paflage may be as foon attained this way by the Pole,
({3 as
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% -as-any unknown way what{oever, by reafon the fun doth
+ % give.a great heat in this climate, and the ice (I mean

« that freezeth here) is mothmg fo huge as I havc feen in
“ feventy-three degrees

Thefe hopes, however, he was foon obliged to relinquith
~ for that year, having twice attempted in vain to get beyond
79° 50" On the 21t of June, he ftood to the Southward,

o get a loading of fifh, and arrived in London the laft of
Auguft. He was employed the following year (1611)in a
fmall bark called the Elizabeth, of 50 tuns. The infiruc-
tions for this voyage, which may be found at length in Pur-
chas, are excellently drawn up: They dire® him, after
having attended the fithery for fome time, toattempt difco-
veries to the North Pole as long as the feafon will permit;
with a difcretionary claufe, to a& in unforefken cafes as fhall
appear to him moft for the advancement of the difcovery,
and intereft of his employers. This however proved an unfor.
tunate voyage: for having ftaid in Crofs Road till the 16th of
June, on account of the bad weather, and great quantity

= of ice, he failed from thence on that day, and fteered

W DbN fourteen leagues, where he found a bank of ice:
he returned to Crofs Road; from whence when he failed,
he found the ice to lie clofe to the land about the lati-
tude of 80°, and that it was impoffible to pafs that way;
and the ftrong tides making it dangerous to deal with the
we, he determined to ftand along it to the Southward, to
try if -he could find the fea more open that way, and fo

2 . get



INTRODUCTION

get to the Weftward, and proceed on his voyage: He
found the ice to lic neare® SW and SWbHS and ran

along it about an hundred and twenty leagues, He had .
20 ground near the ice at' 160, ¥80, or 200 fathoms : per—
ceiving the ice ftill to trend to the fouthward, he detes-

mined to return to Spitsbergen for the ﬁ{hery,, whenehe-
Yot his ﬂup

" In the year 1614, another voyage was undertaken,
which Baffin and Fotherby were employed. With much:
difficulty, and after repeated attempts in vain with the
fhip, they got with their boats to the firm ice, which.
joined to Red-Beach; they walked over the ice to: that
place, in hopes of finding whale-fins, &c. in which they
were difappointed. Fotherby adds, in hisaccount:. ¢ Thus,
» a5 we could not find what we defired to fee,. fo did we:
¢ behold that which we withed had not been there to be:
“ feen; which was great abundance of ice, that lay clofe
¢ to the fhore, and alfo off at fea as far as we could: .
« difcern.”  On the eleventh of Auguft they failed from
Fair-Haven, to try if the ice would let them pafs to the:
Northward, or Northeaftward ; they ficered from Cape:
Barren, or Vogel Sang, NEbE eight leagues, wiliere:
- they met with the ice, which lay EbS and WHN..

The fifteenth of Auguft they faw ice frozen. i in the fea:
of above the thicknefs of an half-crown. :

Fotherby:



8 fNTRODUCTION.

Fotherby was again fitted out the next year in a.pinnace
of twenty tons, called the Richard, with ten men. In
.this voyage he was prevented by the ice from getting
farther than in his laft. He refers to a chart, in which he
-had traced the fhip’s courfeon every traverfe, to thew how
far the ftate of that fea was difcovered between eighty and
feventy-one degrees of latitude, and for twenty-fix degrees
of longitude from Hackluit’s headland. He concludes the

account of his voyage in the following manner:
“ Now, if any demand my opinioh concerning hope

4¢ is true, that I both hoped and much defired to have

. ¢ pafied further than I did, but was hindered with ice;
% wherein although I have not attained my defire, yet
¢¢ forafmuch as it appears not yet to the contrary, but

¢ that there is a fpacious fea betwixt Groinland and king
‘¢ James his new land [Spitsbergen] although much pefter-
.¢.ed with ice; I will not feem to difwade this worfhip-
¢ ful company from the yearly adventuring of 150 or 200

¢ pounds at the moft, till fome further difcovery be made

¢ of the faid feas and lands adjacent.” It appears that

~ the Ruffia company, cither fatisfied with his endeavours
.and defpairing of further fuccefs, or tired of the expence
of the undertaking, never employed any more fhips.on this
difcovery.

h¥

All .

s of a paflage to be found in thofe feas, I anfwer; thatit -
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Al] thefe voyages having been fitted out by private ad-
venturers, for the double purpofe of difcovery and prefent
advantage ; it was natural to fuppofe, that the attention
of the navigators had been diverted from purfuing the
more remote and Jefs profitable objedt of the two, with
all the attention that could have been withed. I am
happy, however, in an opportunity of deing juftice to
the memory of thefe men; which, without having
traced their feps, apd experienced their difficulties, -
it would have been impoffible to have dome. They
appear to have encountered dangers, which at that
period muft have been particularly alarming from their
novelty, with the greateft fortitude and perfeverance ; as
well as o have fhewn a degree of diligence and #kill, not
only in the ardinary and pradtical, but more fcientific
pasts of thejr profeflion, which might have done honour
t0 modera fiamien, with all their advantages of later im-
provements, This, when compared with the accounts
givea of the ftate of na,vigntimi, even within thefe forty
years, by the moft eminent foreign authors, affords the
moft flattering and fatisfa@ory proof of the very early
exifkence of that decided fuperiority in naval affairs, which
has.carri¢d the power of this cwuntry to.the height it.has
npw attained,

_ This great poiat of geography, perhaps the moft -im-
\ portant in its confequences to a commetcial nation and
C maritime
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maritime power, but the only one which had never yet

been the obje& of royal attention, was fuffered to remain

without further inveftigation, from the year 1615 till
1773, when the Earl of Sandwich, in confequence of an

-application which had been made to him by the Royal

Society, laid before his Majefty, about the beginning of
February, a propofal for an expedition to try how far na~
vigation was praicable towards the North Pole ; .which
his Majefty was pleafed to dire& fhould ‘be immediately

‘undertaken, with every encouragement that could coun-

tenance fuch an enterprize, and every affiftance that could
contribute to its fuccefs. '

. As foon as I heard of the defign, I offered myfelf, and
had the honour of being entrufted with the condu& of
this undertaking, The nature of the voyage requiring

particular care in the choice and equipment-of the thips,

the Racehorfe and Carcafs bombs- were fixed upon as the
ftrongeft,. and therefore propereft for the purpofe. The
probability that fuch an expedition could not be carried
on without meeting with much i ice, made fome additional

- ftrengthening 'neceffary : “they were therefore imme-

diately taken inte dock, and fitted in the moft compleat -
manner for the fervice. The complement for the Race-
horfe was fixed at ninety men, and the ordinary eftablifh- -
ment departed from, by appointing an additional number
of "officers, ‘and entering effective men inftead of - the
ufual number of boys. -

3 . I was
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I‘was allowed to recommend the officers ; and was very
happy to find, during the courfe of the voyage, by the
great affiftance I received -on many occafions from their
abilities and experience, that I had not been miftaken in
the chara&ers of thofe upon whom fo much depended in
the performance of this fervice. Two mafters of Green-
landmen were employed as pilots for each fhip. The
Racehorfe was alfo furnithed with the new chain-pumps
made by Mr. Cole according to Captain Bentinck’s im-

provements, which were found to anfwer - perfe&ly well.

We alfo made ufe of Dr. Irving’s apparatus for diftilling:
frefh water from the fea, with the greateft fuccefs. Some’
finall but ufeful alterations were made in the fpecies of
provifions ufually fupplied in the navy; an additional
- quantity of {pirits was allowed for each fhip, to be iffued
at the difcretion of the commanders, when extraordinary
fatigue or feverity of weather might make it expedient.
A quantity of wine was alfo allotted for the ufe of the
fick. Additional clothing, adapted to that rigor of
climate, which from the relations of former. navigators
we were taught to expe&, was ordered to be put on
boaid, to-be given to the feamen when we arrived in the
high latitudes. It was forefeen that one or both of the
fhips ‘might be facrificed in the profecution of this under-
taking ; the boats for.each fhip were therefore calculated,
in number and fize, to be. fit, on any emergency, to

C 3 tranfport

1
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tranfport the whole crew. In fhort, every thing which
could tend to promote tlie fuccefs of the undertaking, or
contribute to the fecurity, health, and convenicnce of the
fhips’ eompani¢s, was granted. L

The Board of Longitude agreed with Ms. Ifiael Lyons
to embark in this voyage, to make aftronomical obferea-
tions. FHis reputation for mathematical knowledge was
too well eftablifhed to receive any addition from the few
opportunities which a voyage in fuch unfavourable

~ climates could affard, The fame Board fupplied him with.

fuch ‘infiraments as they imagined might be ufeful for
meking obfervations and experiments. The Royal So-
diety favoured me with fuch informatioh ds they judged .
tight ferve to dire® my enquiries, whenéver the cifcum-
fances of the voyage thould afford me leifure and opportu-
nity for making obfervations. Befides thefe learned bodies,
I was obliged to many individuals for hints; amongft
wHom it is with pledfure I merition Menficur D’Alembert,
who communicated to me a fhort paper, which, from the
conciferiefs and elegance with which it was drawn up, as
well as from the number of interefting obje&s that it re~
commended to my attention, would have done'honour to
any perfon whofe reputation was not already eftablithed -
upon fo folid a foundation as that learned philofopher’s.
To Mr. Banks I was indebted for very full infiru@ions in
the branch of natural hiftory, as I have finée been for his

affiftance
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afiftauce ih drawiag wp the acoount of the produtions of

., that country ; which I acknowledge with pasticular fatis~

fadtion, as inflances of a very long friendthip which I am
happy in an oppottunity of mentioning. .

As a voyage of this kind would probably afford many
oppertunities of making experiments and eblervations in
matters relative to. navigatian, I took care to provide my-
felf with all the beft ntftruments hitherto in ufe; as well
as others which. had beea imperfedtly, or never, tried.

- The lengwh of the Second Pendulum in fo high a lati~
tude as I was likely 'to reach, appearing to me an experi-
. thent tov.-intevefting te be negledted, I defired Mr. Cum-~
ming to. make:ma fuch an inftrument as he thought would
beft aufwer the purpofe. That modefty and candour which
always attond real merit, induced him to lend me the
identical pendulum with which Mr. Graham had made his
ewpefi'mcnvs, rather :than furnith me with one of his-own
~ confiru®ionr; but the judgment as well as fkill with

which the apparatus joined to it was contrived and exe-
cuted, notwithftanding the fhortnefs of the time, will, I
am fure, do him credit.

The Board of Longitude fent two watch machines for !
keeping the longitude by difference of time; one con~
_ﬁm&ed by Mr, Kendal, on. Mr. Hamifon’s. principles ;

- the
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the other by Mr. Amold. I had alfo a pocket watch
conftru@ed by Mr. Arnold, by which I kept the longi-
tude to a degree of exa@itude much beyond what I could
have expe&ed the watch having varied from its 7ate of
going only 2" 40” in 128 days.

In the Journal which follows, I mean to confine myfelf
to the occurrences of the voyage as they fucceeded in order
of time; which, for the convenience of the generality
of readers, I have reduced from the nautical to the

~ <ivil computation: to this I fhall add, by way of Ap-

pendix, an account of all the experiments and obferva-
tions under their refpe&lve heads, that thofe who in-
tereft themfelves in any particular branch, may find
whatever they want, unmixed with foreign matters;
while thofe who may wifh only to trace the whole pro-
grefs of the voyage, as well as thofe who may be fatif-
fied with the general refults of .the experiments, will
find the account unincumbered with that. detail which
I wifh to fubmit to others, who may chufe to examine
more minutely, and compare the fa@s with the con-~
clufions, -

A voyage of a few months to an uninhabited extre-
mity of the world, the great obje& of which was to af-
certain a very interefting point in geography, cannot be
fippofed to afford much matter for the gratification of

mere
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mere curiofity. ‘The experiments and obfervations may
poffibly from their novelty, and the peculiar circumftances
of the climate in which they were made, afford fome
entertainment to philofophers ; and might perhaps have
been more numerous and fatisfaGory, if the purfuit of
the great obje& of the voyage had not rendered them,.
however interefting in themfelves, but a fecondary con-
fideration.

15
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J O U R N A L

APRIL 19th, 1773, I received my commiffion for
the Racehorfe, with an order to get her fitted
with the greateft difpatch for a voyage of difcovery to-

wards the North Pole, and to proceed to the Nore for

further orders. -

23d. The fhip was hauled out of dock,

‘May 2rft. The fhip being manned and rigged, and

- having got in all the provifions and ftores, except the
Gunner’s, we fell down to Galleons.

22d. We received on board the powder, with eight fix-
pounders, and all the gunner’s flores. Lord Sandwich
"gave us the laft mark of the obliging attention he had
fhewn during the whole progrefs of the equipment, by
coming on board to fatisfy himfelf, before our departure,
that the whole had been compleated to the with of thofe
who were embarked in the expedition. The Eafterly

' - D 2 , - winds

1773
April.

May.
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J O U RN A L. |
winds prevented our going down the river till the 26th,
when I received my inftru&ions for the voyage, dated the
25th; dire®ing me to fall down to the Nore in the
Racehorfe, and thete taking under my command the
Carcafs, to make the beft of my way to the Northward,
and proceed up to the North Pole, or as far towasds it as
poflible, and as nearly upon a meridian as the ice or other’
obftru&ions might admit; and, during the courfe of the
vayage, to make fuch obfervations of every kind as might
be ufeful to navigation, or tend to the promotion of na-
tural knowledge: in cafe ‘of arriving at the Pole, and
even finding free navigation on the oppofite meridian,

" not to proceed any farther ; and at all events to fecure

my return to the Nore before the winter {hould fet in.
There was alfo a claufe authorizing me to proceed, in
unforefeen cafes, according to my own difcretion; and
another claufe dire@ing me to profecute the voyage on
board the Carcafs, in cafe the Racehorfe fthould be loft or
difabled.

27th. I anchored at the Nore, and was joined by
Captain Lutwidge, in the Carcafs, on the goth: her
equipment was to have beenin all refpe@s the fame as that
of the Racehorfe, but when fitted, Captain Lutwidge find-
ing her too deep in the water to proceed to fea with fafety,
obtained leave of the Admiralty to put fix more guns on
thore, to reduce the complement to eighty men, and re-
turn a quantity of provifions proportionable to that re-
' T 4 duéion.
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dudion. 'The officers were recommended by Captain

Lutwidge, and did juftice to his penetration by their
conduct in the courfe of the voyage. During our ftay
here, Mr. Lyons landed with the aftronomical quadrant
at Sheernefs fort, and found the latitude to be 51° 31" 307,
longitude ©o° 30’ Eaft,: The Eafterly winds prevented
our moving this day and the following.

June 2d. Having the wind to the Weftward of North,
at five in the morning I made the fignal to weigh; but
in lefs-than half an hour, the wind fhifting to the Eaft-
ward and blowing frefh, I furled the topfails. The wind
came in the afternoon to NbE ; we weighed, but did not
get far, the tide of flood making againft us.

3d. The wind blowing frefh all day Eafterly, we did

not move.

4th. The wind coming round to the Weftward at fix
in the morning, I weighed immediately, and fent the
boat for Captain Lutwidge, to deliver him his orders:
At 10 A. M. longitude by the watch 56" E. At noon the
~ latitude obferved was 51° 37 36” N. At eight in the
evening we had got as far as Balfey Cliff, between Orford
and Harwich. Little wind at night.

. -gth. Anchored in Hofcley Bay at half paft feven in
the evening, .in five and an half fathom water. Orford:
Caftle NEbN. Angle
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Angle betweén Aldborough Church and Orford} e |

Light Houfe.
Light Houfe and Orford Church, - - 18 16
Orford Church and Catftle, - - 2 20
Caftle and Hofeley Church, - - - 100 59
Hofeley and Balfey Church, - = = 3527

6th. At five in the morning, the wind at SSW,
weighed, and ftood out to fea,” finding:I might lofe two
tides by going through Yarmouth Roads. Examined the
log line, which was marked forty-nine feet; the glafs
was found, by comparing it with the time-keeper, to run
thirty feconds: at noon latitude obferved 52° 16" 547,
longitude by the watch 1° 30" 15” E.
Angle between Southwold and Walderfwick, 10° 39
Walderfwick and Dunwich,” - - - 20 21
Dunwich and Aldborough, - - 46 53.
Southwold N'W # N, fuppofed diftance three leagues
‘We concluded the latitude of Southwold to be 32° 22/,
and longitude 1° 18 15" E. The dip was 73° 22"

. qth. The wind was Nertherly all day, and blew frefh
in the morning. We had ftood far out in the night and

| the day before, to clear the Lemon and Ower.

‘8th. Little wind, moft part of the day, with a very

heavy fwell. Stood in for the land. At half paft ten lon-
gitude by the watch 0° 41" 15” E. At noon the latitude
' was
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was 53° 38 37+ We faw the high land near the Spurn,
in the evening. :

gth. About noon Flamborough Head bore N W b Nt
diftant about fix miles: we were by obfervation in lati~
. tude 54° 4" 54", longitude o©° 27 1 5” E; which makes
Flamborough Head, in latitude 54° o, longitude ©° 1¢f

5” E. In the afternoon we were off Scarborough Al .

moﬂ: calm in the evemng

1oth. Anchored in the morning for the tide in Robin

Hood’s Bay, with little wind at N W: worked up to
Whitby Road next tide, and anchored there- at four in -

the afternoon, in fifteen fathom, with very little wind:

11th. Calm in the morning; compleated our water;

live ftock and vegetables, At nine in the morning
longitude obferved by the watch 1° 55 30" W

Whitby Abbey bore S 3 W. Weighed with the wind |
at S E, and fteered N'E b.N to get fo far into the mid~

channel as to make the wind fair Eafterly or Wefterly,

without being too near either fhore, before we-were clear
of Shetland and the coaft of Norway.

12th. The wind at ‘SE, and the ﬂ:ip well advanced,

I ordered the allowance of liquor to be altered, ferving the
thip’s company one-fourth of their allowance in beer, and
the other three-fourths in brandy; by which means the
beer
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beer was made to laft the whole voyage, and thie water
confiderably faved. One half of this allowance was ferved

- immediately after dinner, and the other half in the even-

ing. It was now light enough all night to read upon
deck.

13th, The weather flill fine, but confiderably lefs
wind than the day before, and in the afternoon more
Northerly. The longitude at ten in the morning was
found by my watch o° 6 W. We took three obfervations
of the moen and fun for the longitude ; the extremes dif-
fered from one another near twa degrees: the mean of
the three gave the longitude 1° 37 E. At noon the la«
titude obferved was 59° 32° 31”. We found a difference
of 36" between the latitude by dead reckoning and obfer-

~ vation, the fhip being fo much more Northerly than the

reckoning. The diftance by this log was too fhort by
forty-three miles, A log marked forty-five feet, accord-
ing to the old method, would have agreed with the ob-
fervation within two miles in the two days’ run.. The cir-
cumftance of fteering upon a meridian, which afforded me

fuch frequent epportunities of dete@ing the errors of the
log, induced me to obferve with care the comparative ac-

curacy of the different methods of dividing the line, re-
commended by mathematicians, or pra@ifed by feamen.
In the afternoon I went on board the Carcafs to compare
the time-keepers by my watch. At fix in the evening
the longitude by my watch o° 4” E. This evening the fun

: fet
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fet at twenty-four minutes paft nine, and bore about
N NW by the compafs. The clouds made a beautiful
.appearance long after to the Northward, from the re-
fle@tion of the fun below the horizon. It was quite light
all night: the Carcafs made the fignal for feeing the land
in the evening,.

14th. Little wind, or calm, all day; but very clear
and fine weather. Made feveral different obfervations for
. the longitude by the fun and moon, and by my watch.
The longitude of the fhip was found by my watch, at
ten in the morning, to be 1° 117 45” W. The longitude
by the lunar obfervations differed near two degrees from
one another. By the mean of them the fhip was in lon-
gitude 2° 57 45" W. Some Shetland boats came on
board with fith. At noon the latitude by obfervation
was 60° 16" 45”. At one in the afternoon the dip was
. obferved to be 73° 30'; and at eight, 75° 18’: the even-
_ ing calm, and very fine ; the appearance of the fky to the
Northward very beautiful. Variation, by the mean of
feveral obfervations, 22° 25" W.

15th. By an obfervation at eight in the morning, the
longitude of the fhip was by the watch o° 39" W : Dip 74°
52. At half paft ten in the morning, the longitude,
from feveral obfervations of the fun and moon, was o°
.17 W; at noon being in latitade 60° 19’ 87, by
obfervation, I took the diftance between the two thips by
E . the
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the Megametcr ; and from that bafe determined the po.
fition of Hangcliff, which had never before been afcer-
tained, though it is a very remarkable point, and fre-
quently made by fhips. According to thefe obfervations
it is in latitude 60° g, and longitude o° 5& 30" W. In
the Appendix I fhall give an account of the manner of
taking furveys by this inftrument, which I believe never,

~ to have been pradifed before. At one, obferved the dip

to be 75°. A thick fog came on in the afternoon,
with a flat calm; we could not fee the Carcafs, but
heard her anfwer the fignals for keeping company.
Variation, from the mean of {feveral obfervations,
25° 1" W.

16th. A very thick fog in the moming; latitude ob-
ferved at moon 60° 29’ 17”: the dip was obferved at
nine in the evening to be 76> 45. In the afternoon, the
weather elear, and the wind fair, fteered NNE: fent
Captain Lutwidge his further ordcrs and places of ren-
&ezvous

17th. Wind falr, and blowing freth at SSW, com-
tinued the courfe NN E: ordered the people a part of
the additional clothing: faw an Engh(h floop, but had
no opportunity of fending letters on board, the fea run~
ning high. At ten in the morning, lengitude by the
watch ©° 19" 45" W: at noon, the latitude obferved
was 62° 59" 27". The thip had out-run the reckoning
| s eleven:
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eleven miles. T tried Bouguer’s log twice this day, and
" found it give more than the common log. Variation
19 22" W,

18th Little wind all day, but fair, from SS W to SE:

" fhill fteering NN E: latitude obferved at noon 65° 18’

177, At three in the afternoon, founded with 300 fa-

~ thom of line, but got no ground. Longitude by the
watch 1° o 30" W.

xgth. Wind tothe NW. Took the meridian obe

fervation at midnight for the firft time: the fun’s lower -

limb 0° 37" '30” above the horizon ; from which the latitude
was found 66° §4” 39" N : at four in the afternoon, lon-
gitude by the watch o° 58" 45" W: at fix the variation
19 1’ W,

_ 20th. Almoft calm all day. The water being per-
fe&ly ﬁnooth I took this opportunity of trying to get
foundings at much greater depths than I believe had ever

been attempted before. I founded with a very -heavy

lead the depth of 780 fathom, without getting ground ;
and by a thermometer invented by lord Charles Cavendith
* for this purpofe, found the temperature of the water at
that depth to be 26° of Fahrenheit’s thermometer; the
temperature of the air being 48° 4,

E 2 . We
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We began this day to make ufe of. Do&or Irving’-
apparatus for diftilling frefh water from the fea: repeated
trials gave us the moft fatisfaGory proof of its utility : the:
water produced from it was perfe@ly free from falt, and
wholefome, being ufed for boiling the fhip’s provifions;
which convenience would alone be a defirable obje& in all.
voyages, independent of the benefit of fo ufeful a refource
in cafe of diftrefs for water. The quantity produced-every
day varied from accidental circumftances, but was gene-:
rally from thirty-four to forty gallons, without any great:
addition of fuel. Twice indeed the quantity produced
was only twenty-three gallons on each diftillation ;. this.
amounts to- more than a quart for each man, which,.
though not a- plentiful allowance, is much more than.
what is neceffary for fubfiftence. In cafes of real neceflity

¥ have no reafon to doubt that a much greater quantity:

miglit be prodiced without an inconvenient. expence of:
fuel.. -

2rft.. A frefh gale at SE all day; fteered N N'E..
At four in the morning we fpoke with.a fnow from the:
feal fithery, bound: to:Hamburg, by which we fent fome:
letters. At fix in the morning the variation, by the mean.
of feveral obfervations, was 23° 18/ W. Longitude by the-
watch at nine was o° 34/ 30" W.. Latitude obferved at:
noon 68° 5.
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22d. Calm moft part of the day; rainy and rather
cold in the evening, At noon obferved the dip to be

77° 52'.

23d. Very foggy all day ; the wind fair ;, altered the
courfe and fteered N E and E N E, to get more into the
mid channel, and to avoid falling in with the Weftern
ice, which, from the increaling eoldnefs of the weather,
we concluded to be near. At feven o’clock in the morn~

ing, being by our reckoning to the Northward of 72°, we
faw a piece of drift wood, and a fmall bird called a Red~

poll. Dip obferved at nine in the evening to be

81° 30'.

24th. Very foggy all the morning; the wind came
.round to .the Northward. The dip obferved at noon:
was 80" 35’. In the afternoon, the air much colder than
we had hitherto felt it; the thermometer at 34°. A fire:
" made in. the-cabin for the firft time, in latitude 73° 40"

25th, Wind Northerly, with a great fwell; fome-
Anow, but in general clear. At eight in the moming,.
‘the longitude obferved by the watch was 7° 15" E, 'Made:
feveral obfervations on the variation, which we found, by
thofe taken at feven in the morning, to be 17° ¢/ W3
by others at three in the afternoon, only 7° 47’ W. T’
eould. not account for this very fudden and extraordinary
. decreafe,,
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decreafe, as there were feveral different obfervations

taken both in the morning and evening, which agreed
perfe@ly well with each other, without any apparent

caufe which could produce an error affe&ing all the ob-

fervations of either fet. At eight in the evening the lon-
gitude by the moon was 12" 57’ 30” E, which differed
2" 35’ from that by the watch, Little wind at night.

26th. Little wind all day; the weather very fine and
moderate. The latitude obferved at noon was 74° 25’

* The thermometer expofed to the fun, which thone very

bright, rofe from 41° to 61° in twenty minutes. By each

 of two lunar obfervations which I took with a fextant of

four inches radius, at half paft one, the longitude was

9 57 30" E; which agreed within thirty-feven minutes

with an obfervation made by the watch at half an hour
after three, when the longitude was 8° 52’ 30” E. Dip

79" 22’

~27th. At midnight the latitude obferved was 74° 26'.
The wind came to the S W, and contihued fo all day,

with a little rain and fnow. The cold did not increafe.
We fteered NbE. At feven in the morning the varia-

tion, by a mean of feveral obfervations, was found to be

- 20° 38’ W. We were in the evening, by all our reckon-

ings, in the latitude of the South part of Spitfbergen,
without any appearance of ice or fight of land, and with
a fair wind. »

28th, ..
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28th. Lefs wind in the morning than the day before,
with rain and fleet: continued fteering to the Northward.
At five in the afternoon picked up a piece of drift wood,
which was fir, and not worm-eaten : founded in 290 fa.

thom; no ground. At fix the longitude by the watch

-was 7° 50’ E: between ten and eleven at night, faw the
land to the Eaftward at ten or twelve leagues diftance.
At midnight, dip 81° 7. ‘

29th. The wind Northerly ; flood clofe i with the
land, The coaft appeared to be neither habitable nor
acceffible ; it was formed by high, barren, black rocks,,
without the feaft marks of vegetation ; in many places bare:
and pointed, in other parts covered with fnow, appear-
ing even above the clouds: the vallies between the high
cliffs were filled with fnow or ice. This profpe&t would
have fuggefted the idea of perpetual winter, had not
the mildnefs of the weather, the {mooth water, bright
funfhine, and conftant day-light, given a chearfulnefs:
and novelty to the whole of this firiking and vomaatick
fcene, =

I had an epportunity of making many obfervations near
the Black Point. . Latitude obferved at noon 77°59" x1”.
The difference of latitude, from the laft obfervatiom
on the 27th at midnight to this day at noon, would'
according to the old method of marking the log have been:

two
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two hundred and thirteen miles; which agrees exadly
with the obfervation, At three in the afternoon, brought
to and founded 110 fathom; foft muddy ground:
hoifted out the boat and tried the ftream ; found it, both
by the common and Bouguer’s log (which agreed exaétly)

“to run half a knot North; Black Point beanng ENE.

At four the longitude by the watch was ¢° 31" E: at
elght the variation, by the mean of nineteen obfervations,
11° 53' W. Icould not account from any apparent caufe
for this great change in the vgriation: the weather was
fine, the water fmooth, ard every precaution we could

' thmk of ufed to make the obfervations accurate. The dip.

was 80° 26", Plying to the Northward.

3oth. At nmildnight the latitude by obfervation was
78° o 50". At four in the morning, by Lord Charles
Cavendifh’s thermometer the temperature of the water at
the depth of 118 fathoms was 31° of Fahrenheit’s ; that
of the air was at the fame time 40°%. At nine in’ the
morning we faw a fhip in the N W, ftanding in for the
land. Having little wind this morning, and that Nor-

_therly, I ftood in for the land, with an intention to have

watered the fhip, and got out immediately, but was pre-
vented by the calm which followed. At noon the lati-
tude obferved was 78° 8'; the dip 79° 30. At two
in the afternoon we founded in 115 fathom; muddy
bottom: at the fame time we fent down Lord Charles
Cavendifh’s thermometer, by which we found the

temperature



J O U-R N)A L, -
temperature of the water at that depth to be 33°; ,' that of
the water at the furface was at the fame time 40°, and in
the air 44° 3. Fahrenheit’s thermometer plunged in water
brought up from the fame depth, flood.at 38°3. This
evening the mafter of a Greenland Ship came on board,
who told me, that he was juft-.come out of the ice which

lay. to the Weftward about fixteen leagues off, and that

three thips had been loft this year, two Englifh, and one
Dutch. The weather fine, and rather warm. At fix in
the evening the longitude by my watch was 9 28’

45" E..

J uly 1ft. Little wind Northerly, or calm, all day : the’

weather very fine, and .fo warm that we fat without a

fire, and with one of the ports open in the cabin. At’

noon the latitude obferved was 78° 13’ 36”; Black Point
bearing S 78° E ; which makes the latitude of that point
nearly the fame as that of the fhip, and agrees very well
with the chart of this coaft in Purchas.

2d. Little wind, and calms, all day 3 the weather very
fine. - At fix in the morning five fail of Greenlandmen i m
fight. At noon the latitude obferved was: 78° 22" 41”.
I took a furvey of the coaft, as far as we could fee: I
took alfo with the megameter the altitudes of feveral of
the mountains: but as there is nothing particularly in-
terefting to navigators in this part of the coaft, I fhall
only mention the height of one mountain, which was

F fifteen
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fifteen hundred and three yards. This may ferve to give
fome idea of the appearance and fcale of the coaft. At
half paft fix the longitude by the watch was 9° 8’ 36" E:
Variation 14° 55’ W.

3d. Latitude at midnight 78° 28’ 46”: Dip 80° 45
The weather fine, and the wind fair all day. Rupning
along by the coaft of Spitfhergen all day: fevers] Green-
landmen in fight. Between nine and ten in the evening
we were abyeaft of the North Fargland, bearing E bS 1 8,
diftance x # mile. Sounded in twenty fathom; socky
ground.

- 4th. Very little wind in the morning. At noon the |

latitude by obferyation was 79° 31'. Magdalena Hoak
bore N 39° E diftant about four miles; which gives the
latitude of that place 79° 34'; the fame as Fotherby aob-
ferved it to be in ¥614. Stood in to a fmall bay to the
Southward of Magdalena and Hamburgher's Bay : anchored
with the ftream anchor, and ferit the boat for water. About
three in the afternocon, when the boat was fent on
fhare, it appeared to be high water, and ebbed about three
feet. This makes high water full and change at half
an hour paft ope, or with a $S W moon; which agrees.

~ exa@ly with Baffin’s obfervation in 16x3. The flood comes

from the Seuthward. Went afhore with the aftmono~
e?, and inftruments, to obferve the variation. A thick
fog came on before we had completed the obfervations.

| The:
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The {kip driving, I weighed and ftood out to fea'under 4n
eafy fail, firing gutis frequeritly to fhew the Carcafls wheré
we were;: and in lefs than two Hours joined her. Soon
after (about four in the morning' of the sth) the Rock-
ingham Greenland Ship ran under our ftern, and the

mafter told me he had Ju&' fpoke with fome fhips from |

which-he learht;- that- the ice was within ten leagues of
Hacluyt’s Head Land; to'the North Weft. In' confes
quence of this intelligerice, I' gave orders fot fteering in
towards-the Head Latid; and if it {hould clear up, to fteer
dire&ly for.it; intendifig- to go North from therce, till
fome- cn'cumﬁance‘ thould’ oblige mi¢ to alter my cotrfe.

gth: At five the officer informed me, that we were

| very ‘near {fome iflands off Dane’s Gat, and that the pilot*

withed to-ftand: faither ont; I ordered the fhip to be
kept Nb'W, and haukéd fatther in, when clear of the
iftands;- At'noon I fleered North, feeing nothing of the
land;- foon affer I was told that they faw the ice:

I' went! upon deck, and peteeived: fomething white upon

the bow; and heard a: noife like the furf upon the-thore;
F hauled -down ‘the: ﬁhddlng’ fails, and hailed the ‘Carcafs
to let them know-that I {hould ftand for it to mdke what
it was, having all hands upon deck réady-to haal up at a
moment’s warning : I defired that they would keep clofe
to us, the fog being fo-thick; and-have every -body up
ready to follow our motions inftantaneoutly, détermining’

. to ftand on under- fuch fail - as - fhould enablc us'to keep

F 2 the
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the fhips under command, and-not rifk parting com-
pany: Soon after two {fmall pieces of ice not above three
feet fquare pafled us, which we fuppofed to have floated
from the fhore. It was not long before we faw fomething
on the bow, part black and part covered with fnow,
which from the appearance ‘we took to be iflands, and
thought that we had not ftood far enough out; I hauled
up immediately to the N N'W and was fooh undeceived,
finding it to be ice which we could not clear upon that
tack; we tacked immediately, but the wind and . fea;
both fetting dire@ly upon it, we neared it very faft, and
were within little more than a cable’s length of the ice,.
whilft in ftays. The wind blowing frefh, the.fhips would
have been in danger on the lee ice, had not the officers
and men been very alert in working the fhip. The ice,
as far as we could then fee, lay nearly EbN and WbS:
At half paft feven in the evening, the thip running en-
tirely to the Southward, and the weather cleanng a little,.
I tacked, and ftood for the ice. When I faw i it, I.bore.
down to make it plain; at ten the ice lay from N'W
to Eaft, and no opening. Very foggy, and little wind,
all day; but not cold. At eleven came on a thick fog.
At half paft midnight, heard . the furge of the ice, and.
hauled the wind to the Eaftward.

- 6th. Clear weather all day, and the wind Eafterly off
the ice. In the morning I.ftood in to make the land.

plain. At fix, was within four miles of the ice, which
bore:
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bore from ENE to WN W : at ten near Vogel Sang :
. at noon, latitude obferved 79° 56' 39" 5 wind Eafterly.
Continued plying to windward between the land and the
ice: was within a quarter of a mile of the ice, which lay
from ENE to NN W, when I tacked at two in the
afternoon; and within half a cable’s length at midnight:
the Carcafs was a great way aftern and to leeward all
day. Being fo near the laft rendezvous, I did not chufe
to bring to for her,. but was very anxious to avail myfelf
of this favourable opportunity, having the wind off the:
ice’ and clear weather, to fee whether there was any
apening to the N E of the Head Land. By all the accounts
from the Greenlandmen :this year, and particularly the laft:
account from the Rockingham, as well as from what we:
had feen ourfelves, the ice appeared to be quite clofe to-
the N W. Wehad feen it from ESE to WN W. It was
probable that the fea, if open any where, would be fo to-
the Eaftward, where the Greenlandmen do not often ven-
tture, for fear of being prevented from returning by the
+ ice joining to Spitibergen. I determined therefore, fhould
the wind continue in the fame quarter next day, to find
whether the ice joined to the land, or was fo detached as:
to afford me an opportunity of pafling to the Eaftward.
In cafe of the ice being faft I could, with the wind Eafterly,.
range clofe along the edge of it to the Weftward. The:
weather exceedingly fine. At fix in the afternoon,, the
longitude by the watch was. 9° 43’ 30" E..

7thy
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oth. At five in. the morming the wind was. Northerly,
and the weather renvarkably clear. Being near the ice

-1 ranged along it.. It.appeared to be clofe all round;

but I was in hopes that fome opening might be

_ found to:get through:to a clear fea to the Nortliward,

ran in amongft the fmall ice, and kept as clofe:as. poflible
to the main body, not to mifs any opening. At noen,
Cloven Cliff W i 8. feven leagues. At one in the after-
noon, being ftill amongft the loofe ice, I fent the boat to
one of thelarge pieces to fill water. At four we fhoaled:
the water very fuddenly. to-fourteen fathom: the outer

part of Cloven Cliff bore: W 3 N.:. Redcliff, S# E.. The..

loofe ice being open to the E N E, we hauled up, and im~.
mediately deepened our water to-twenty-cight fathom ;.
muddy ground, with fhells. At half paft four, the ice
fetting very clofe, we ran between two pieces, and having’
little wind were flopped. The Carcafs being very near,
and' not anfwering her helm well, was almoft on boeard of!
us, After getting clear of her, we ran to the Eattward.
Rinding the pieces increafe in number and fize, and:

‘having got to a partlefs crowded with the drift: ice, ‘I’

brought to, at-fix-in the evening, to fee whether we.could’
difcover the leaft appearance of an opening : but it being’
my own-‘opinion, as well as that of the pilots and ofhcers, -
that we could go no farther, nor-even remain there withw-

out danger of being- befet; I'fent the boat:on' board ithe

Carcafs for her pilots, to hear their opinion; they both
v declared
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declared that it appeared to them impra&icable to proceed
that way, and that it was probable we fhotld foon be:
befet where we were, and detained there. The ice fet fo-
. faft down, that before they got on board the Carcafs we
were faft. Captain Lutwidge hoifted our boat wup, to:
prevent her being flove. 'We were obliged to heave the
fliip through for two hours, with ice anchors, from each:
quarter; nor were we quite out of the ice till midnight.
This is about the place where moft of the old difcoverers.
were flopped. ‘The people in both fhips being much fa-
tigued, and the Carcafs not able to keep up with
us, without carrying ftudding-fails, I thortened fail as {foon:
'as we were quite out, and left orders to ftand to the

“Northward under an cafy fail: I intended, having failed: |

in this attempt, to range along the ice to the N W, in
hopes of an apening that way, the wind being fair, and:
the weather clear; refolving, if I found it all folid, to:
return to the Eaftward, where probably it might by that:

“time be broken up, which, the very mild weather encou- °

raged me to expect.

.- 8th. Little wind in the morning, and-a fwell fetting:
-en the ite, we were obliged to get the boats a-head, to-
tow the fhip clear; which they effe@ed with difficulty.
A breeze {pringing up when we were within two cabless
lengths of the main body of the ice, ftood in for the
land, and tacked at two, to ftand to the N W for the ice;.
but the weather coming thick between five and fix,. I.
ftood!
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ftood in again for the land. It clearing up foon after, I
bore away again N W for the ice. At ten, fpoke with
a Greenland Ship which had juft left the ice all clofe to
the N N'W. Between eleven and twelve the wind came
to the S W, with an heavy fwell, and thick weather.
Double-reefed the topfails, and tacked at twelve, to ftand
in for Hacluyt’s Head Land, not thinking it proper to
run in with the faft ice to leeward in thick weather,
without even the probability of an opening ; and propofing
if that weather continued, to complete the thip’s water,
and be ready with the firft wind, off or along the ice, to
look out for an opening, and run in. To avoid any incon-
venience which from the experience of the preceding day
I perceived might happen, from too many running to one
place on any fudden order, I divided the people into
gangs under the midfhipmen, and ftationed them to the
ice hooks, poles, crabs, and to go over upon the ice
when wanted.”

gth. Having a fair opportunity, and 8 W wind, ftood
to the Weftward ; intending, when the weather was clear, .
to make the ice to the Northward, and run along it.
About twelve, clearer ; faw the faft ice to the Northward,
and the appearance of loofe ice to the N W: ftood di-
recly for it, and got amongft it between two and three;
fteering as much to the Northward as the fituation of the
ice would permit. At fix obferved the dip 81° 52". At
half paft feven, found the ice quite faft to the Weft, being
: : in
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in longitude 2° 2" E, by our reckoning, which was the
fartheft, to the Weftward of Spitlbergen that we got this
voyage. At eight the fog was fo very thick, that we
could neither fee which way to puth for an opening, nor
where the Carcafs was, though very near us. That we
might not rifk parting company with her, I was obliged
to ply to windward under the topfails, tacking every
quarter of an hour to keep in the opening in which we
were, and clear of the ice which furrounded us. At four
in the afternoon we were in 80° 36 |

roth, We loft the Carcafs twice in the night, from the
very thick fog, and ‘were working all night amongft the
ice, making very fhort tacks ; the opening being. fmall,
. and the floating ice very thick about the fhip. The

fituation of the people from the very fatiguing work and -

wet weather, made the moft minute precautions neceflary

for the prefervation of their health: we now found the ad- -

vantage of the fpirits which had been allowed for extraor-
dinary occafions; as well as the additional cloathing
~ furnithed by the Admiralty. Notwithftanding every at-
© tention, feveral of the men were confined with colds, which

affeed them with pains in their bones; but, from the |

careful attendance given them, few continued in the fick
lift above two days at a time. At nine in  the morning,
when it cleared a little, we faw the Carcafs much to the

Southward of us. I took the opportunity of the clear -

G weather
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weather to run to the Weftward, and found the ice qmta

~  folid there; I then ftood through every opening to the

Northward, but there alfo foon got to the edge of the

folid ice. I was forced to haul up to weather a point

which ran out from it. °~ After I had weathered that, the
ice clofing faft upon me, obliged me to fet the forefail,
which, with the frefh wind and fmooth water, gave the
thip fuch way as to force through it with a violent ftroke.
‘At one in the afternoon, immediately on getting out into
the open fea, we found a heavy fwel fetting to the Northe.
ward; though amongft the ice, the minute before, the
water had been as fmooth as a mill pond. The wind blew
ftrong at SSW. The ice, as far as we could fee from
the maft head, lay ENE: we fteered that courfe clofe
‘to it, to look for an opemng to the Northward. I now
began to conceive that the ice was one compa& impene- .
‘trable body, having run along it from Eaft to-Weft above
‘ten degrees. I purpofed however to fland over to the
Eaftward, in order to afcertain whether the body of ice
joined to Spitfbergen. This the quantity of loofe ice had
before rendered impra&icable ; but thinking the Wefterly
winds might probably by this time have packed it all that
way, I flattered myfelf with the hopes of meeting with
‘no obftru@ion till I fhould come to where it joined. the
land; and in cafe of an opening, however fmall, I was

" determined at all events to pufh through it. The weather

‘clearer, and the land in fight.

r1th.



r1th. At half paft four in the morning the longityda
by the lunar obfervation was 9° 42° E. And at the fame
time by my watch g° 2" E. Cloven C{f SSE, diftans
eight milés. This would make the lengitude of Cloven
Cliff ° 38 E; which is within twenty minutes of what

it was determined by the obfervations and furyey taken in

Fair Haven. At noan the latitude. obferved was 80° 4;
Vogel Sang W S W. Little wind and 3 great {well in the
morning. Calm moft part of the day. -

rath. Calm all day, with a greet fwell from the SW,

and the weather remarkably mild. At eight in the

evening longitude by the watch 10° 54" 30" E: Cloven
Chiff SWbhS. The Carcals drove with the current fo

near the main body of the ice, as to be ohhged to anchor; -

ﬂ:c came ta'in twenty‘ﬁx fathom water,

13th. Calm till noon, the fhip driving to the Wéﬁ-
ward with the current, which we obferved to be very irre-

gular, the Carcafs being driven at the fame time to the

Faftward. Noar the main body of the ice, the detached
pieces probably affe@t the currents, and accafon the
great irregularity which we remarked.” We had found
an heavy fwell from the S W thefe two days. At.two in
the afternoon it came-on very {uddenly to blow frefh from
~ that quarter, with foggy weather: we worked inta Vogel
G2 | Sang,

43

* Yuly. -
—




J OURNAL, :
Sang, and anchored with the beft bower in eleven fathom,
foft clay. | |
The place where we anchored is a-good road-ftead;
open from the NE to the N W. The Northeafternmoft

- pomtxstheClovenChﬁ' a bare rock fo called from the

top of it refembling a cloven hoof, which appearance it
has always worn, having been named by fome of the firft
Dutch navigators who frequented thefe feas. This rock
being entirely detached from the other mountains, and
joined to the reft of the ifland by a low narrow ifthmus;
preferves in all fituations the fame form ; and being nearly
perpendicular, it is never difguifed by fnow. Thefe circum-
flances render it one of the moft remarkable points-on the
coaft. The Northwefternmoft land is-an high bluff point, .
called by the Dutch, Vogel Sang. This-found, though open

. to the Northward, is not able to-any inconvenience from

that circumftance, the main body of the ice lying fo near as
to prevent any great fea ; nor are fhips in any danger from
the loofe ice fetting in, as this road communicates with
feveral others formed by differont #lands, between all
which there are fafe paflages. Te all the founds and
harbours formed by this knot of i{lands, the old Englith
navigators had given the general name of Fair Haven; of.
which Fotherby took a plaz in 1614 : that in which the
Racehorfe and Carcafs lay at this time they called the
North Harbour ; the harbour of Smeerenberg, diftantabout
eleven miles, (in which we anchored in Auguft) they named
. y the
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the: South Harbour. Befides thefe, there are feveral
others ; particularly two, called, Cook’s Hole, and the
Norways, in both which feveral Dutch fhips were lying
at this time. Here the fhore being fteep-to, we completed”

our water with great eafe, from the ftreams which fall in-

many places down the fides of. the rocks, and are pro-
. duced by the melting of the faow. I fixed upon a fmall

flat ifland, or rock, about three miles from the fhip, and’

almoft in the center of thofe iflands which form -the
many good roads here, as the propereft place for ere&ing;

a tent, and making obfervations. The foggy weather -
on the 14th prevented us from ufing the inftruments -

that day. I regretted this circumftance much, fearing it

would deprive me of the only probable opportunity of -
making obfervations on fhore in thofe high latitudes, as -
our water: was nearly recruited: however, having little -
wind, with the weather very fair from the 15th to the |

18th in-the morning, I made the beft ufe of that time..

Even in the cleareft weather here, the fky was never-

free from clouds, which prevented our feeing the moon

during the whole of our flay, or even being fure of -
our folar obfervations, Mr. Lyons never having been able-
to get equal altitudes for fettling the rates of going of the

time-keepers, Once indeed we were fortunate enough
to obferve a revolution of the fun, of which I availed-

myfelf to determine the going of the pendulum adjufted -

to vibrate ftconds at London, During the courfe of- this

experiment, a particular and.conftant attention was paid °

to.
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to the flate of the thermometer, which I was furprifed to
find differ {o little abeut moen and midnight ; its greatéfb
height was 58°4, at eleven in the founom, at mldnght

1t was 51°%

" On the 16th, at noon, the weather was remarkably
fme and clear. * The thermometer in the fhade being at
49°, when expofed to the fun rofe in a few minutes ta

- '89°#, and remained fo for fome time, till a {mall breeze

{pringing up, made it fall 10° almoft inftantly. The
weather at this time was rather hot ; fo that I imagine, if
a thermometer was to be graduated according to the fecl-

~ ings of people in thefe latitudes, the point of temperature

would be about the 44th degree of Fahrenheit’s feale:

~ From this ifland I took a furvey, to afcertain the fituation

of all the points and opénings, and the height of the moft
remarkable mountains : the longeft bafe the ifland would
afford was only 618 feet, which I determined by a crofs
bafe, as well as a@ual meafurement, and found the refults
not to differ above three feet. To try how far the accu-
racy of this furvey might be depended upon, I took in a
boat, with a {mall Hadley’s fextant,.the angles between
fevén obje@s, which interfe@ed exa@ly when liid down
upon the plan. I had a farther proof of its accuracy

. dome days after, by taking the bearings of Vogel Sang

and Hacluyt’s Head Land in one, which correfponded:
cxa&ly with their poﬁtmn on my chart.

On
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On the 17th, the weather being very clear, I- went.up
one of the hills, from which I could fee feveral leagues
to the NE: the ice appeared uniform and compa&, as
far as my view extended. During, our flay here, we
found the latitude of the ifland on which the obfervations
were made, to be 79° 50’; longitude 10° 2’ 30" E;
variation 20° 38 W; dip 82° 7':latitude of Cloven.
Clif 79° 53';. longitude 9° 59' 30" E:. Hacluyt’s.
Head Land: 79° 47'; longitude 9° 11’ 30" E. The tide.
rofe abeut four feet, and flowed at half an hour after.
one; full and change. ‘The tide fet irrregularly, from
the number of iflands between which it paffed; but
the flood appeared to come from the Southward.

~18th. The calm weather fince the 14th had given us-
full time to finith the obfervations, and complete our.
water: a breeze fpringing up in the morning, I went.
afhore to get the inftruments on board. Between one and-
two we weighed, with the wind Wefterly, and ftood to-
the Northward. Between eleven and twelve at night,
having, run about eight leagues, we were prevented by

the ice from getting farther. We flood along the edge

of it to the Southward.. At two in the mornmg, being-
embayed by the ice; I tacked, and left orders to ftand to -
the Eaftward along the edge of the ice, as foon as we could..

weather the point;. hoping,, if there. {hould bg ‘nd opening,

L: between
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between the land and the ice, that I fhould at leaft be
able to afcertain where they joined, and perhaps to dif-
.cover from the land, whether there, was any profpe& of a
paffage that way : At that time the ice' was all folid as far
as we could fee, without the leaft appearance of water to
.the Northward

xgth At fix in the mormng we had got to: the Eaft-
.ward among the loofe ice which lay very thick in {hore,

-the main body to the. Northward: and’ Eaffward « the.

Jand near Deer erld not four miles. off, and the« wateri

kﬁ:oaled to twcnty fathoms. Here we found ourfelves:

;,nearly in the fame place where we had twice been flopped,
:the ice Tituated as before, locked with ‘the land, ‘without
.any paﬁ'age either to the Eaftward or Northward : I there-
fore ftood back to the Weftward. At noon the Northern-

.moft part of Vogel Sang bore SWbS, diftant about

feven leagues. The weather being very fine, and the
.wind to the Eaftward, we were enabled to coaft along the
ice to the Weftward, haulmg into all the bays, going
.round every point of ice in fearch of an opening, and
ftanding clofe along by the main body all day, generally
-within a ﬁnp s length

20th. At halfafter three in'the morning the land was out
«of ﬁght, and we tinagined ourfelves in rather more than
mgbty degnees and an half; fomc of the o_penmgs being
ear
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near two leagues deep, had flattered us with hopes of
getting to the Northward ; but thefe openings proved to
be ng more than bays in the main body of the ice.
About ope in the afternoon, we were by our reckoning
in about 86° 34, nearly in the fame place where we
had be¢n on the gth. About three we bore away for
what appedred like an opening to the SW; we found
the ice run far to the Squthward.

21ft. We ftill continued to run along the edge of the
ice, which trended to the Southward. At noon we were
in the latitude of 79° 26, by obfervation, which was
twenty-five miles to the Southward of owr reckoning.
Finding that the dire&ion of the ice led us to the South-

ward, and that the current fet the fame way, I ftood to

- the Northward and Weftward clofe alang the ice, to try

whether the fea was opened to the Northward by the

wind from that quarter. At nioe in the evening we had

o ground with 200 fathom of line. At ten we got inta

a ftream of loofeice. The weather fine, but cool all day,
and fometimes foggy.

22d. At two iu the morning we bore away to the N E,
for the main body of the ice; the weather became foggy
foon afterwards.. At fix we faw the ice; and the weather
being flill foggy, we hauled up to the SSE, to avoid
“being embayed in it. The air very cold,

H 23d.
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-23d. At midnight, tacked for the body of the ice:
Latitudé¢ obferved 80° 13’ 38" Rainy in the moring;
fair in the afternoon: ftill working up to the Northward
and Eaftward, with the wind Eafterly. At fix in the

evening, the Cloven Cliff bearing South about fix leagues;.

founded in .200 fathom, muddy ground; the lead ap-
peared to have funk one third of its length in the mud:
At two in the morning, with little wind, and a fwell from

the South Weft, I ftood to the Northward amongft the

loofe ice: at half paft two the main body of the ice a
cable’s length off, and the loofe ice fo clofe that we wore
fhip, not having room or way enough to tack; ftruck
very hard againﬁ the ice in getting the fhip round, and
got upon one plece, which lifted her i in the water for near
a minute, béfore her welght broke it. The ﬂ'nps had been
fo well ftrengthened, that they received no damage from
thefe ftrokes ; and I could with the more confidence pufh
through the loofe ice, to try for openings. Hacluyt’s

Head Land bore 8§ 50° W diftant about feven leagues.

_ 24th, By this fituation of the ice we were difappointed
of getting dire@ly to the Northward, without any profpe&t
after fo many fruitlefs attempts of being able to fucceed to
the Weftward; nor indeed, could 1 with an Eafterly wind
and heavy fwell attempt it, as the wind from that quarter
would not only pack the loofe ice clofe to the Weftward,
but by fetting the fea on it, make it as improper-to be

: approached
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approached as a rocky lee thore, To the Eaftward on the
contrary it would make fmooth water, and detach all the
loofe ice from the edges; perhaps break a ftream open, and
give us a fair trial to the Northward ; at all events, with an
Eafterly wind we could run out again, if we did not find
it pra@icable to proceed. Finding the ice fo faft to the
Northward and Weftward, it became a defirable obje& to
afcertain how far it was poffible to get to the Eaftward,
and by that means purfue the voyage to the Northward.
Thefe confiderations determined me to ply to the Eaft-

ward, and make another puth to get through where I had

been three times repulfed. In working to the Eaftward,
we kept as near the body of the ice as poflible. At noon
the Cloven Cliff bore SWbS about feven leagues. At fix

we were working to the N E, and at nine we fieered to the

S E, the ice appearing more open that way : we had frefh
gales and cloudy weather. The fhip ftruck very hard in
endeavouring to force through the loofe ice. At midnight
the wind frefhened, and we double reefed the topfails.
It was probably ofing to the frefh gales this day, as well
as. to the fummer being more advanced, that we were
enabled to get farther than in any of our former attempts
this way. We continued coafting the ice, and at two in

the morning the north part of Vogel Sang and Hacluyt’s

Head Land in one bore S 65° W; Cloven Cliff S 52°
W ; the neareft part of the fhore about three leagues off.
When I left the deck, at four in the morning, we were

very near the fpot where the fhips had been faft in the ice
H 2 ' on
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on the 7th in the evening,. but rather farther te the Baft~
ward; we had paffed over the fime fhoal water we had
met with that day, and were naw in twenty fathom,.

rocky ground; fill' amongft loofe i ice, but not {o clofe as
we had hitherto found.it.

2 5th. At feven in. the morning we had deepened. our:
water to fifty-five fathom, and were ftill. amongft the:loefe:
ice. At noon we had deepened. our water to: feventy
fathom; with muddy bottom, at the diftanee of about
three miles from the nearoft land. By two. in the afierv
noon we had. paffed Deer Field, which we had.fo ofter:
before attempted: .without fuccefs; and finding the fear
open to- the N F, had tlie moft flattering profpe& of
getting to-the Northward. Fiom ' this.pat;. all. thre way
to the Eaftward; the coaft wears a.different  face; the
mountains, though high, are neither fo fteep or- fharp-
pointed, nor of fo black a colour as to'the Weftward..
It was probably owing to this remarkable difference in the
appearance of the thore, that the old navigators: gave to
places hereabouts the names of Red Beach, Red Hill, and:
Red Cliff. One of them, fpeakmg of . this part,. has de-
fcribed the whole country. in a few words: “ Here. (fays
¢ he) I faw a more natural earth and clay than any that I
“ have feen in all the country,. but: nothing growing.
“ thereupon more than in other places.” At two in the
afternoon we had little wind, and were.in fight:of Moffcn
Ifland, which is very low.and flat:

The
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The Carcafs being becalmed very near the ifland in the
evemng, Captdin Lutwidge took that opportumty of ob-
taining the following exa& account of its extent, which.
he communicated to me.

“ At 10 P'M, the body of Moffen Ifland bearing
«“ EbS diftant two miles; founded thirteen fathoms's
¢ rocky ground, with light brown mtd, and broken fhells.
« Sent- the- after 6n thore, who found the ifland' to be
“ nearly of a found form, about’ fwd miles in diameter,
« with a-lake or large pond of water in the middle, al}
¢ frozen over, except thirty orforty yards round the edge
« of it, which was water, with loofe pieces of broken i ice,
- ¢ and fo fhallow they walked'through it; and went over
“ upon the frrm folid ice. The ground between the fea
~%and the pond is-from half a cable’s length to a quaiter
“ of a mile broad; and the whole ifland coveréd with
¢« gravel-ahd fmall’ ftones, without the leaft verdute or
¢ vegetation of any kitld. They faw only one piece of
« drift wood-(about thsee fathom long, with‘a rodt onit,,
“and as thick as' the Carcafs's’ mizen' maft) which had
“ beeri throwh'up over the high: part ‘of the lad, and lay
“ ypon the declivity towards the pond. They faw three
“'bears, afid'a-number of wild ducks, geefe, and- other
“ feq fowls, with bisds nefts al-over the-ifland: There.
© ¢ was an infcription over the grave of a Dutchman,* who
“ was buried there in July 1771. It was low waterat eleven.
*'o’clock-when the:boat‘lanided, -and’the tide appeared to-
«flow eight of- nind feet'; at that tnhe-wc found a ‘current

2 “ earrying;
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« carrying the Ship to the N'W from the'iflind, which
¢ before carried us to the SE (at the rate of a mile an
“ hour) towards it. On the Weft fide is a fine white
¢ fandy bottom, from two fathoms, at a fhip’s length

% from the beach, to ‘five fathoms, at half a rmles
-« diftance .off.”

The foundings ell about this ifland, and to the
‘Eaftward, {feem to partake of the nature of the coaft.
To the Weftward the rocks were high, and the fhores
bold and fleep to; here the land fhelved more, and the
foundings were fhoal, from thirty to ten fathom. It ap-
pears extraordinary that none of the old navigators, who
are fo accurate and minute in their defcriptions of the

~ coaft, have taken any notice of this ifland, fo remarkable

anddifferent from every thing they hadfeen on the Weitern
coaft; unlefs we fhould fuppofe that it did not then exift,
and that the ftreams from the -great ocean up the Weft
{fide of Spitfbergen, and through the Waygat’s Straits,
meeting here, have raifed this bank, and occafioned the

~quantity of ice that generally blocks up the coaft here-

abouts.—At four in the afternoon, hoifted out the boat,
and tried the current, which fet NEbE, at the rate of
three quarters of a mile an hour. At midnight, Moffen
Ifland bore from SEbS to SbW, diftant about five

miles.

26th. About two in the morning, Wwe had little
wind, with fog, made the fignals to the Carcafs for

. keeping
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keeping company. At half an hour after three in the
afternoon, we were in longitude 12° 20" 45” E; variation,
by the mean of five azimuths, 12° 47’ W. At nine we
faw land to the Eaftward; ﬁeering to the Northward
with little wind, and. no ice in ﬁght, except what we
had pafled..

27th. Workibg fill to the NE, we met with fome
loofe ice ; however from the opennefs of the fea hitherto,

fince we had paffed Deer Field; I had great hopes of

getting far'to the Northward; but- about noen, .being in
the latitude of eighty and forty-eight, by our reckoning;
~we were ftopped by the main body of the ice, . which we
found'lying in.a line,. nearly Eaft and Weft, quite folid.

Having tacked, I brought to, and founded clofe to

the.edge of the ice, in 79 fathom, muddy bottom.

- The wind being flill Eafterly, I worked up clofe to
the edge of the ice,. coafting it all the way At fix in

the evening:we: were in longltude 14’ 59' 30" E, by:ob.

fervation.. .

28th.. At midnight the latitude obferved was 80° 37",
The main body:of the ice ftill lying in the fame dire&ion,
we continued.working to the Eaftward, and found feveral
openings to the Narthward,. of  two or three miles deep;
‘into every one of which we ran, forcing the fhip,
wherever we could, by a prefs.of fail, amongft the loofe ice

4 . which
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which we found here in much lalger picces than to tb:
Weltward. At fix in the moming the variation, by the
mean of fix azimyths, was 11° 56’ W ; the horizan se-
markably clear. At noen, being clofe to the main bady
of the ice, the latityde hy obfsivation was 8a° 36'c we
founded in 10z fathom, muddy ground. In the after-
noon the wind blew freth at N E, with a thick fog ; the
ice hung much abqut the figging. The loofe ice being
thick and clefe, we found ourfelves fo much engaged in
it, as to be abliged ta run back a confiderable diftance to

* the Weftward and Southward, before we cauld extricate

purlelves : we afterwards had hoth the fea and the weathss
clear, and worked up to the North Eaﬁwqrd At half
paft five the longitude of the (hip was 15° 16/ 35" E. At
feven the Eafternmoft land bore EE N d.lﬁant; about
feven .or eight leagues, appearing like deep bays and
iflands, probably thofe called in the Dutch charts the
Seven Iflands ; they feemed to be furrounded with ice.
I ftood to the Southward, in hopes of getting to the Sauth-

eaftward round the ice, and between it and the land, where

the water appeared more open. -

29th. At midnight the latitude by abfervation was
80° 21'. At four, tacked clofe to the ice, hauled up the
forefail and backed the mizen topfail, having too much
way amongft the loofe ice. At noon, latitude obferved
80° 24’ 56°. An opening, which we fuppofed to be
the
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the entrance of Waygat’s Straits, bore South; the

Northernmoft land NEbE; the neareft' fhore diftant
about four miles. In the afternoon the officer from the

deck came down to tell me, we were very near a fmall
rock even with the water’s edge; on going up, I faw it
within little more than a fhip’s length on the lee bow,
and put the helm down: before the fhip got round, we
were clofe to it, and peretived it to be a very fmall piece
of ice, covered with gravel. = In the evening, feeing the
Northern part of the iflands only over the ice, I was
anxious to get round it, in hopes of finding an opening
under the land. Being near a low flat ifland oppofite the
Waygat’s Straits, not higher; but much larger than Moffert
Ifland, we had an heavy fwell from the Southward, with
little'wind; and from ten to twenty fathom: having got
paft this ifland, approaching to the high land to the
Eaftward, we deepened our water very fuddenly to 119
fathom. Having little wind, and the weather very
clear, twa of the officers went with a boat in purfuit
of fome fea-horfes, and afterwards to the low ifland. At
midnight we found by obfervation the latitude 80° 27’ 3,
and the dip 82° 2’'f. At four in the morning I found, by
Bouguer’s log, that the current fet two fathom to the Eaft-
. ward. At fix in the morning' the officers returned from
the ifland; in their way back they had fired at, and
wounded a fea-horfe, which dived immediately, and
brought up with it a number of others.  They all joined
in an attack upon the boat, wrefted an car from one of the

| I men,
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men, and were with difficulty prevented from flaving
or overfetting her; but a boat ‘from the Carcafs
joining ours, they difperfed. One of that fhip’s
boats had before been attacked in the fame manner
off Moffen Ifland. From Dr. Irving, who went on
this party, I had the followmg account of the low
ifland.

¢ We found feveral large fir trees lymg on the fhore,
 fixteen or eighteen feet above the-level of the fea: fome
% of thefe trees were feventy feet long, and had been torn
““up by the roots; others cut down by the axe, and
 notched for twelve-feet lengths: this timber was no
¢ ways decayed, or the ftrokes of the hatchet in the leaft
“ effaced. There were likewife fome pipe-ftaves, and wood .
¢ fafhioned for ufe. The beach was formed of old timber,
“ fand, and whale-bones.

¢ The ifland 1s about feven mlles long, flat, and
¢ formed chiefly of ftones from eighteen to thirty inches
“ over, many of them hexagons, and commodioufly
¢ placed for walking on: the middle of the ifland is
« covered with mofs, fcurvy grafs, forrel, and a few
¢ ranunculufes then in flower. Two rein-deer were
“ feeding on the mofs ; one we killed, and found it fat,
““and of high. flavour. We faw a light grey-coloured
“ fox; and a creature fomewhat larger than a weafel,
¢¢ with fhort ears, long tail, and fkin fpotted white and
“ black. The ifland abounds with fmall fnipes, fimilar
“ to the jack-fnipe in England. The Ducks were now

3 ¢ hatching
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¢ hatching their gy and many wﬂd geefe feeding by
¢ the water fide.”

When I left the deck at fix in the morning, the weather

was remarkably clear, and quite calm. To the NE,
amongft the iflands, I faw much ice, but alfo much water
between the pieces; which gave me hopes that when a
breeze fprung up, I fhould be able to get to the North-
ward by that way. -

3oth. Little winds, and calm all day; we got fome-
thing to the Northward and Eaftward. At noon we were

by obfervation in latitude 80° 31'. At three in the after-

noon we were in longitude 18° 48’ E, being amongft the
iflands, and in the ice, with no appearance of an opening
for the fhip. Between eleven and twelve at night I fent
the mafter, Mr. Crane, in the four-oared boat, amongft
the ice, to try whether he could get the. boat through,
and find any opening for the fhip which might give us a
profpe& of getting farther ; with dire&ions if he could reach
the fhore to go up one of the mountains, in order to difcover
the ftate of the ice to the Eaftward and Northward. At

five in the morning, the ice being all round us, we got

out our ice-anchors, and moored along-fide a field. The
mafter returned between feven and eight, and with him
Captain Lutwidge, who had joined him on fhore. They
had afcended an high mountain, from whence they com-

manded a profpe& extending to the Eaft and North Eaft
I2 ten
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~ July. ten or twelve leagues, over one continued plain of fmooth
unbroken ice, bounded only by the horizon: they alfo
faw land ftretching to the S E, laid down in the Dutch
Charts as iflands. 'The main body of ice, which we had
traced from Weft to Eaft, they now perceived to join ta
thefe iflands, and from them to what is called the North
Eaft land. In returning, the ice having clofed much
fince they went, they were frequently forced ta haul the
boat over it to other openings. The weather exceedingly
fine and mild, and unufually clear. The fcene was beau-
tiful and pi@urefque; the two fhips becalmed in a large.
bay, with three apparent openings between the iflands
which formed it, but every-where furrounded with ice
as far as we could fee, with fome ftreams of water; not
a breath of air; the water perfedtly fmooth; the ice

- covered with fnow, low, and even, except a few broken
pieces near the edges: the poals of water in the middle
of the picces were frozen over with young ice.

31ft. At nine in the morning, having a light breeze

to the Eaftward, we caft off, ‘and endeavoured to foree
“through the ice. At noon the ice was fa clofe, that being
unable to proceed, we meored again to a field. In the
afternoon we filled our catk with frefh water from the ice,
which we found very pure and foft. The Carcafs moved,
and made faft to the fame field with us. The ice meafured
eight yards ten inches in thicknefs at one end, and feven
yards
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yards eleven inches at the other. At four in the after-
. noon the vanauon was 12° 24/ W : at the fame time the
longitude 19° o' 15" E; by which we found that we had
hardly moved to the Eaftward fince the day before.

Calm moft part of the day ; the weather very fine; theice

clofed faft, and was all round the fhips; no opening to
be feen any where, except an hole of about a mile and a
half, whete the fhips lay faft to the ice with ice-anchors.
We completed the water. The fhip’s company were
playing on the ice all day. The pilots being much farther
than they had ever been, and the feafon advancing, feemed
. alarmed at being befet,

"Au'guﬁ ift. The ice -prefled in faft; there was not
now the fmalleft opening; the two fhips were within lefs
than two lengths: of each other, feparated by ice, and

neither having room to turn. The ice, which had been: -

all flat the day before, and almoft level with the water’s

edge, was now in many places forced higher than the
main yard, by the pieces fqueezing together. Our lati-

. tude_this day at nqon, by the double altitude, was.
80° 37 |

ad, Tthk foggy wet wcather, blowmg freth to the:
. Weftward ; the ice immediately about the fhips rather
loofer than the day before, but yet hourly fetting in fo:

faft upon us, _that there feemed to be no probability of

gettmg the ﬂnps out agam, without a ﬁrong Eaft, or
North:

61
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North Eaft wind. There was not the fmalleft appearance
of open water, except a little towards the Weft point of
the North Eaft land. _The feven iflands and North Eaft
land, with the frozen fea, formed almoft a bafon, leaving
but about four points opening for the ice to drift out,

- in cafe of a change of wind.

3d. The weather very fine, clear, and calm; we per-

ceived that the fhips had been driven far to the Eaft-

ward ; the ice was much clofer than before, and the
paffage by which we had come in from the Weftward
clofed up, no open water being in fight, either in that
or any other quarter. The pilots having exprefled a with
to get if poflible farther out, the fhips companies were
fet to work at five in the morning, to cuta paffage through
the ice, and warp through the fmall openings to the
Weftward. We found the ice very deep, having fawed
fometimes through pieces twelve feet thick. “This labour
was continued the whole day, but without any fuccefs ;
our utmoft efforts not having moved the fhips above three
hundred yards to the Weftward through the ice, at the
fame time that they had been driven (together with the
ice itfelf, to which they were faft) far to the NE and
Eaftward, by the current ; which had alfo forced the loofe
ice from the Weftward, between the iflands, where it
became packed, and as firm as the main body.

4th.
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4th. Quite calm till evening, when we were ﬂattered
with a light air to the Eaftward, which did not laft long,
and had no favourable effe@. The wind was now at
N W, with a very thick fog, the fhip driving to the
Eaftward. - The pilots feemed to apprehend that the ice
extended very far to the Southward and Weftward.

sth. The probability of getting the fhips out appearing
every hour lefs, and the feafon being already far-advanced,
fome fpeedy -refolution became neceflary as to the fteps to
be taken for the prefervation of the people. . As the fitua-
tion of the fhips prevented us from feeing the ftate of the

ice to the Weftward, by which our future proceedings

muft in a great meafure be determined, I fent Mr.
Walden, one of the midfhipmen, with two pilots, to an
ifland about twelve miles off, which I have diftinguifhed

in the charts by the name of Walden’s Ifland, to fee where.~

the open water lay.

6th. Mr. Walden and the pilot's, whé were fent the

day before to examine the ftate of the ice from the ifland,
_returned this morning with an account, that the ice,
though clofe all about us, was open to the Weftward,

round the point by which we came in. They alfo told

- ‘me, that when upon the ifland they had the wind very
frefh to the Eaftward, though where the thips lay it had been
almoft calm all day. This circumftance confiderably leflened

the
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the hopes we had hitherto entertained of the immediate
effe@ of an Eafterly wind in clearing the bay. We had but
one alternative ; either patiently to wait the event of the
weather upon the fhips, in hopes of getting them out,
or to betake ourfelyes to the boats. The fhips had driven
into fhoal water, having but fourteen fathom. Should
they, or the ice to which they were faft, take the ground,
they muft be inevitably loft, and probably overfet.. The
hopes of getting the fhips out was not haftily to be re-
linquifhed, nor obftinately adhered to, till all other
means of retreat were cut off. Having no harbour to
lodge them in, it would be impoflible to winter them
here, with any probability of their being again fervice-
able ; our provifions would be very fhort for fuch an un-
dertaking, were it otherwife feafible ; and fuppofing, what
appeared impoflible, that we could get to the neareft rocks,
and make fome conveniences for wintering, being now in
an unfrequented part, where fhips never even attempt to
come, we {hould have the fame difficulties to encounter the
next year, without the fame refources ; the remains of the
thip’s company, in all probability, not in health; no
provifions ; and the fea not fo open, this year having cer-
tainly been uncommonly clear. Indeed it could not
have been expeé&ted that more than a very fmall part thould
farvive the hardlhips of fuch a winter with every
advantage ; much lefs in our prefent fituation. On the
other handy the undertaking to move fo large a body for -

' ’ fo
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fo conﬁderable a diftance by -boats, was not without
very ferious difficulties. Should we remain much longer
here, the bad weather muft be - expe@ed -to' fet in.
The ftay of the Dutchmen to the Northward is very

doubtful : if the Northern harbours keep clear, they -

ftay till the beginning of September; but when the loofe
ice fets in, they quit them immediately. I thought
it, proper to fend for the officers of both ‘fhips, and
informed them of my intention of preparing the boats
for going away. I immediately hoifted out the boats,
and took every precaution in my power to make them
fecure and comfortable : the fitting would neceffarily take
up fome days. The water fhoaling, and the fhips driving
faft towards the rocks to the NE, I ordered canvafs
bread-bags to be made, in cafe it fhould be neceflary very
fuddenly to betake ourfelves to the boats: I alfo fenta man
with a lead and line to the Northward, and another from
the Carcafs to the Eaftward, to found wherever they found

cracks in the ice, that we might have notice’ before either

. the fhips, or the ice to which they were faft, took the
ground ; as in that cafe, they muft inftantly have been
. crufhed or overfet. The weather bad; moﬁ part of the
day foggy, and rather cold.

7th. In the morning I fet out with the Launch over
the ice ; the hauled much eafier than I could have ex- |

pected; we got her about two miles. I then returned
with the people for their dinner. Finding the ice rather
K more
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mote open near the fhips, I wae encouraged to attempt
moving them. The wind being Eafterly, though but
little of it, we fet the fails, and’ got the {hipé about

a mile.to the Weftward... They moved indeed, * but

very flowly, and -were not now by a- great deal fo
far to the Weftward as whete they were befet.
However, I kept all the fail upon them, to force through
whenever the ice flacked the leaft. The 'peoPIe behaved
very well in hauling the boat; they feemed- reconeiled to
the idea of quitting the fhips, and te have the fulleft:eon-
fidence in their officers, The boats could not with the
greateft diligence be got to the water fide before the four.
teenth ; if the fituation of the fhips did not alter by that
time, I fhould not be juftified in faying longer by them.
In the mean time I refolved to carry on both attempts
together, moving: the boats conftantly, but without emit-

ting any opportunity of getting the ﬁups through

8th. At half paft four, fent two p}lots with three men
to fee the flate of the ice to the Weftward, that T might
judge of the probability of getting the fhips out. At nine
they returned, and reported the ice to-be very heavy and
clofe, conﬁﬁing chiefly of large fields. Between nine and
ten this morning, 1 fet out with the people, and got the
Launch above three miles, The weather being foggy, and
the people having worked hard; I thought it beft to re-
turn on board between fix and feven, The ﬂnps had
in the mean time moved fomething through the ice, and

the
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the ice itfelf had drifted fill more to the Weftward, At
night there was little wind, and a thick fog, fo that I
could not judge 'precifcly of the advantage we had gained;
but I ftill feared that, however flattering, it was not fuch
as to- juftify my giving up the idea of moving the boats,

the feafon advancing fo faft, the prefervation of the fhips:

being fo uncertain, and the fituation of the people fo
critical,

oth, A thick fog in the morning: we moved the {hip
a little through fome very {fmall openings. In the after-

noon, upon its clearing up, we were agreeably fur- .

prized to find the fhips had driven much ‘more than we
could have expe&ed to the Weftward. We worked hard
all day, and got them fomething more to the Weftward
through the ice; but nothing in comparifon to what the
ice itfelf had drifted. We got paft the Launches; I fent
- a number of men for them, and got them on board.
Between three and four in the morning the wind was
Wefterly, and it fnowed faft. The people having beep
much fatigued, we were obliged to defift from working
for a few hours. The progrefs which the thips had made
through the ice was, however, a very favourable event:
the drift of the ice was an advantage that might be as
fuddenly loft, as it had been unexpeedly gained, by a
change in the current: we had experienced the inefficacy
of an Eafterly wind when far in the bay, and under the
 high la.nd but having now got through fo much of the

K 2 ice,
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ice, we began again to conceive hopes that a britk gake

from that ‘quarter would foon eﬂ'e&ually clear us.

1oth. The wind fprmgmgv up to the NNE in the
morning, wé fet all the fail we could upon the thip, and
forced her through a great deal of very heavy ice: fhe
ftruck often very hard, and with one firoke broke the
fhank of the beft bower anchor. About noon we had got
her through all the ice, and out to fea. I ftood to the

- N W to make the ice, and found the main body juft

where we left it. At three in the morning, with a good
breeze Eafterly, we were ftanding to the Weftward, be-
tween the landand theice, both in fight; the weather hazey.

1 1th. Cameto an anchor in the harbour of Smeerenberg,
to' refreth the people after their fatigues. We found
here four of the Dutch fhips, which we had left in the
Norways when we failed from Vogel Sang, and upon

" which I had depended for carrying the people home in
-cafe we had been obliged to quit the fhips. In this Sound

there is good anchorage in thirteen fathom, fandy bottom,
not far from the thore: it is well theltered from all winds.
The ifland clofe to which we lay is ealled Amfterdamn
Ifland, the Wefternmoft point of which is Hacluyt’s
Head Land : here the Dutch ufed formerly to boil their
whale-o1l, and the remains of fome conveniencies ereéed
by them for that purpofe are flill vifible. Once they
attempted to make an eftablifhment, and left fome people

4 : ’ ta
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to winter here, who all perithed. The Dutch fhips fill
refort to this place for the latter {feafon of the whale

fithery.

12th. Got the inftruments on fhore, and the tent
pitched ; but could not make any obfervations this day or
the next, from the badnefs of the weather,.

1 3th Rain, and blowmg hard :. two of the Dutch ﬂnps
failed for Holland.. .

I4.th The weather being. fine and: httle wind,. we.

began our obfervations..

r8th. Completed the obfervations: Calm- all- day.
During our ftay,. I again fet up the pendulum, but was
not {o- fortunate as before, never having been able to-get

an obfervation of a revolution of the fun, or even equal -

altitudes for.the time. 'We had an opportunity of deter-
mining the refraion at midnight,; which anfwered within
a few feconds to the calculation in Dr: Bradley’s table, al-
lowing for the barometer and thermometer. Being within
fight of Cloven Cliff, I took a furvey. of this part of Fair
Haven, to conneé it with the plan of the other part.. Dr.

Irving climbed up a mountain, to take its height with the
barometer, which I determined at the fame time geome-
trically with great care. By repeated obfervations here we
' found the latitude to be 79° 44, which by the furvey
corref] ponded.

Auguft.
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correfponded exaBly with the latitede: of Cloven Cliff,
determined before ; the longitude 9° 50"45" E ; dip 82°
8’3 ; variation 18° 57' W3 which agrees alfo with the
obfervation made on fhore in July. The tide flowed here
half paft one, the fame as in Vogel Bang harbour. |

Oppofite to the place where the inftruments flood, was
one of the moft remarkable Icebergs in this country.

~ Icebergs are large bodies of ice filling the vallies between

the high mountaias  the face towards the fea is nearly per-
pendicular, and of a very lively light gveen colour. That
zeprefented in the engraving,. from a fketch taken by Mr.
D’ Auvergne upon the fpot, was about three hundred feet
high, with a cafcade of water ifluing .out of it.- The
black mountains, white fnow, and beautiful colour of the
ice, make a very romantick and uncommon pi&ure. Large
pieces frequently break off from the lcgbergs, and fall
with great noife into the water: we obfetved one piece
which had floated out into the bay, and grounded in twenty-
four fathom ; it was fifty feet high above the furface of
the water, and of the fame beautiful .colour as the Iceberg.

A particylar defeription of all the plants and animals

\‘will have a place in the Appendix. I fhall here men-

tion fuch general obfervations as my fhort ftay enabled
me to make. The ftone we found was chiefly a kind of
marble, which diffolved eafily in the marine acid. We
perceived no marks of minerals of any kind, ‘nor the leaft
appearance of prefent, or remains of former Volcanoes.

‘Neither did we meet with infe&s, or any fpecies of

reptiles ;
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reptiles ; ‘not even the common carthworm: We faw no Auguft,
fprings or rivers, the water, which we found in gteat
“plenty, being all produced by the meiting of the fnow
from the mountains. During the whole time we were in,
thefe latitudes; there was no thunder or lightning. I muft
alfo add, that I never found what is mentioned by Marten
(Who is generally accurate in his obfervations, and faithful
in his accounts) of the fun at midnight refembling in ap.
pearance the moon ; I faw no difference in clear weather
_between the fun at midnight and any other time, but what
arofe from.a different degree of altitude ; the brightnefs of
the light appearing there, as well as elfewhere, to depend:
‘upen the obliquity of his rays. The fky was in- general
loaded with hard white clouds; fo that I do not re- .
member to have ever-feen the fun.and the horizon both -
free from them even in the cleareft weather. We could
always perceive when we were approaching the ice, long
* before we faw it, by a bright appearance near the horizon,
which the pilots called the /ink of the ice. Hudfon re-
marked, that the fea where he met with ice was blue’; bu¢
the green fea was free from it. I was particulatly atten-
tive to obferve this difference, but could never difcern it.
The Driftwood in thefe feas has given rife to various
opinions and conje@ures, both as to its nature and the
place of its growth. All that which we faw (except the
pipe-ftaves taken notice of by Dodor Irving on the Low
Ifland) was fir, and not werm-eaten. The place of its:

~growth I had no opportunity of afcertaining. ,
The -
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Auguft. The nature of the ice was a principal obje& of at-
"™ tention in this climate. We found always a great fwell
near the edge of it; but whenever we got within
the loofe ice, the water was.conftantly fmooth. The
loofe fields and flaws, as well \as the interior part of the
fixed ice, were flat, and low : with the wind blowing on
the ice, the loofe parts were always, to ufe the phrafe
of the Greenlandmen, packed; the ice at the edges ap-
pearing rough, and piled up ; this roughnefs and height
1 imagine to-proceed from the fmaller pieces being thrown
up by the force of the fea on the folid part. :During the
time that we were faft amongft the Seven Iflands, we had
) frequent-opportunities of obferving the irrefiftible force of
the large bodies of ‘floating ice. We have often fcen a
piece of feveral acres fquare lifted up between two much
larger pieces, and as it were becoming one with them;
-and afterwards this piece fo formed ading in the fame
manner upon a fecond and third ; which would probably
have continued to.be the effe®, till the whole bay had
been fo filled with ice that the different pieces could have
had no motion, had not the ftream taken an unexpe&ed
turn, and fet the ice out of the bay.

19th. Weighed in the morning with the wind at
N NE. Before we got out of the bay it fell calm. . Iob-
ferved for thefe three or four days, about eleven in the
~ ewening, an appearance of dutk.

20th.
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2oth. At midnight, being exadly in the latitude of
Cloven Cliff, Mr. Harvey took an obfervation for the re-
fra@ion;  which we found to agree with the tables. The
wind Southerly all day, blowing freth in the afterneon,
About noon fell in with a fiream of loofe ice, and about

four made the main ice near us,. We ftood to the -

WNW along it at night, and found it in the fame
fituation as when we faw it before; the wind frefhened
and the weather grew thick, fo that we loft fight of it,
and could not venture to ftand nearer, the wind bemg
SSW,

21ft. At two in the: morning we were clofe in with the
body of the Weft ice, and obliged to tack for it; blowing
frefh, with a very heavy fea from the Southward. The
wind abated in the afternoon, but the fwell contmued,
with a thick fog.

22d. The wind fprung up Northerly, with a thick
fog; about noon moderate and clearer; but coming on to
blow frefh again in the evening, with a great fea, and
thick fog, I was forced to haul more to the Eaftward,
left we thould be embayed, or run upon lee ice.

The feafon was fo very far advanced, and fogs as well
as gales of wind fo much to be expe@ed, that nothing
more could now have been done, had any thing beén left
untried. The fummer appears to have been uncommonly

' L favourable
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favourable for our purpofe, and afforded us the fulléft op-
portunity of afcertaining repeatedly the fituation of that
wall of ice, extending for more than twenty degrees
between the latitudes of exghty and eighty-one, without
the {fmalleft appearance of any opening.

- I fhould here conclude the account of the voyage, had .
aot fome obfervations and experiments occurred on the
paffage home. : '

. In fteering to the Southward we foon found the
weather grow more mild, or rather to our feelings warm.
Auguft 24th, we faw Jupiter: the fight of a ftar was
naw become almoft as extraordinary a phenomenon, as the

“fun st thidriight when we firft got within the Ar&ic circle.

The weather was very fine for fome part of the voyage;
on the 4th of September, the water being perfedly
fmooth with a dead calm, I repeated with fuccefs the
attempt I had made to get foundings in the main ocean at
great depths, and ftruck ground in fix hundred and eighty-
three fathoms, with circumfiances (which will be men-
tioned in the Appendix) that convince me I was not mif~
taken in.the depth ; the bottom was a fine foft blue clay.
From the 7th of September, when we were oft Shetland,
till the 24th, when we made Orfordnefs, we had very
hard gales of wind with little intermiffion, which were
conflantly indicated feveral hours before they came on by
the fall of the barometer, and rife of the manometer this
5 * proved
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" proved to me the utility of thofe ipfiruments at fea. * Iny Septembec.
one of thefe gales, the hardeft, I think, Iever was in, and

with the greateft fea, we loft three of our boats, and were

obliged to heave two of our guns overboard, and bear.

away for fome time, though near a lee fhore, to clear the

fhip of water. I cannot omit .this opportunity of re-,

peating, that ¥ had .the greatelt reafon. on this, as well

as every other critical occafion, to be fatisfied with the.

behaviour both of the officers and feamen. In one of
thefo-gales on the zath of September, Dr. Irving tried the
temperature of the fea in that ftate of agitation, and found

it confiderably warmer than that of the atmofphere; This”
obfervation is the more ioterefting, as it agrees with a

paflage in Plotarch’s Natiscal Queftions, not. (I believe}

before taken notice of, or confirmed by experiment,. in

which he remarks, ¢ that the fea becomes warmer

“ by being agitated in waves.”

The frequent and very heavy gales at the latter end of
the year, confirmed me in the opinion, that the time of
our failing from England was the propereft that could
have been chofen. Thefe gales are as common in the
Spring as in the Autumn: there is every reafon to fuppofe
therefore, that at an early feafon we fhould have met
with the fame bad weather in going out as we did on oyr
return. The unavoidable neceffity of carrying'a quantity
of additional ftores and provxﬁons, rendered the fhips fo
deei)! it the water, that in heavy gales the boats, with
many of the ftores, muft probably have been thrown

L 2 overboard ;
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Seprember, overboard ; as we experienced on our way home, though
" the thips were then much lightened by the confumption of

-provifions, and expenditure of ftores. Such accidents in’
the outfet muft have defeated the voyage. At the time we’
failed, added to the fine weather, we had the further ad-
vantage of nearly reaching the latitude of eighty without:
fecing ice, which the Greenlandmen generally fall in with
in the latitude of feventy-three or feventy-four, There was:
alfo.moft probability, if ever mavigation fhould be pra&i-
cable to the Pole, of finding the fea open to the Northward
after the folftice; the fun having then exerted the full
influence of his rays, though there was enough of the
fammer flill remaining for the purpofe of exploring the:
feas to the Northward and Weftward of Spitfbergen.

APPENDIX.
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Eftablithment of Orricers and Men for the Racnnbnsz.

ONE Commander.
Three Lieutenants.

One Mafter.

One Boatfwain.

One Gunner.

One Carpenter.

One Purfer.

One Surgeon.

" One Surgeon’s Mate.

One Cook.

Three Mafter’s Mates,

8ix Midfhipmen.

One Captain’s Clerk.. -

Two Quarter Mafters,

One Quarter Mafter’s Mate:.

Two Boatfwain’s Mates.

One Cox{wain. '

Onec Mafter Sail-maker.

One Sail-maker’s Crew. -

One Gunner’s Mate.

One Yeoman of the Powder

' One Quarter Gunner.

One Armourern,

Room.

Two:
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Two Carpenter’'s Mates.

Two Carpenter’s Crew.
One Steward.

One Corporal. .

Fifty Seamen,

Two Pilots.

In all Ninety-two.

-~

1

Comparative Table of the Latitudes and Longitudes of fome remarkable Places.

By i omws Mone. | g e, [ | ok Vo

Places. Latitude. | Longitude. ILatimdz. Loogitude, [| Latitude. | Longitude, || Laritade.| Longieude.

° / o ’ ° / e 7 ° 7

Queenborough, st 30 . e o e afe o
Sheernefs, - : . . o o]« ¢ oflsv 31 {0 30E
Orfordnefs, - §2 20 s217lrxE . .. ..
Southwold, - . . « o+ o e o |118E
. |Flamborough Head, 54 8 54 8] o 11E {54 9 | o 19E
Whitby, 54 3§ 54 30] o oW . . |1 55W
Hangcliff, e ol o . . « o]+ . .60 9|0 §6W
Black Point, 78 32|13 10E 77 58 78 ol10 soE (%8 13 lio 33E
Hakluyt's HeadLand, § . .| . . .} . . 79 55112 oE l79 47 1 9 11E

TABLE
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Day of thi
Month.

+—

Bearings and Diftances.

June  6JW g N, diftance 3 leagues.

July

77° W, diftance 36 leagues.

3§>° 30’ E, diftance 22 leagues,

92° 10" E, diftance 35 leagues,
lor 5o’ E, diftance 47 leagues.
1),

12V, diftance 41 leagues.

1340" W, diftance 103 leagues, :
147 W, diftance 122 Leagues. Hangeliff, S 59° w,
15° W, diftance 10 or *1 miles,
16° W, diftance g leagues. )
17 34’ W, diftance 50 leagues.

© 18 30" W, diftance ro2 leagues.

19 52’ W, diftance 121 leagues..

" 2014’ W, diftance 138 leagues.

21 44’ W, diftance 157 leagues.
22/ W, diftance 211 leagues.
23/ W, diftance 243 leagues.
24 59' W, diftance 265 leagues.
257 of W, diftance 289 leagucs.
26 ° 38’ W, diftance 296 leagues.
27 ® 19/ W, diftance 314 leagues.
28 ® 6/ W, .diftance 350 leagues.
29 b 24’ W, diftance 360 leagues.
30 NE } E, diftance g miles.

Pﬂ', diftance 18 miles.

61° E, diftance 27 miles.

42° E, diftance 11 leagues.

[k, N 25° E, diftance 4 miles.

nt, S 83° E, diftance § leagues.
65° W, diftance 5 leagues,

1
2
3
4
g k, S 33 E, diftance 17 miles.
7
8

20° W. Vogel Sang Point, S 48-" W, diftance 7 or 8 miles.

§ nt, S 47° E, diftance 55 miles.
10 |ot, S 63° 15’ E, diftance 84 miles.

11 fint, S 48° W, diftance 9 miles.

- 12 [int, S 25° W, diftance G miles.

10 or 11 miles.

TABLE
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D;% o‘:]f;ht. he Cd Bearings and Diftances.
July 13| .
14 {.
15 |
xg . :ang.
17 [+
1573 1o«
19 |. ad of Vogel Sang, S 15° W, diftance 8 leagues.
20 |N S 58 E, diftance 22 leagues. '
21 |S N 63° 18’ E, diftance 21 leagues.
22 [N :5 82° 15’ E, diftance 10 leagues.
23 N :3 4° W, diftance g leagues.
24 [ S 15°W, 7 leagues. :
25 |. moft Land off Cloven Cliff, S 88° W.
26 |. .S 61° W, diftance 40 miles.
27 |N {S 42° W, diftance 23 leagues.
28 |N 1S 58° 46’ W, diftance 26 leagues.
29 IS lﬁ: Land, N 44° E, diftance 10 miles. The middle of the Opening,

30 |
31 |
Auguft 1 |.

he Waygat, S 12° E. .

oft of the Seven Iflands, N 3° E. TableIfland, N 14° E.
oft of the Seven Iflands, N 60° W, diftance 7 miles.

75° W, Table Ifland, N 45° E, diftance 7 miles.

2 |. 4N 80° W, diftance 4 leagues.
3|+ « 50° W, Great Table Ifland, N 23° W,
4 |- 45 78° W, Great Table Ifland, N 19° W,
5 | dfland, N 27° W,
6 |. 61° W, TableIfland, N 39° W,
7 |« «8 61° W, Table Ifland, N 46° W.
8 |. JN 35°W, Black Point, N 62° W.
lc,; " Tnmoft of the Seven Iflands, N 16° W. Black Point, S 32° E, diftance
. P -

'Head Land, S 31° W, diftance 3 miles. The North End of
Ir |. g N 67o E..
12- |, '
13 |..
14 |
i3 [; e
17 . 4
18 . . '
19 |

Thable
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Day of the
Month.

4 ~ Bearings and Diftances.

Augutt 20
21
22
23
24
25
26
27
28
29
30

Sept.

O ON A phWw N -..‘."3

10

Nind, S 34° E, diftance 10 leagues..

S ind, S 74° E, diftance 70 miles.

S and, N 74° 27/ E, diftance 82 miles.

S ind, N 16° 20’ E, diftance 188 miles.
S pnd, N ¢° 34’ E, diftance 232 miles.

S |nd; N 11° 30’ E, diftance 278 miles,
S nd, N 14° 3o’ E, diftance 133 leagues,
S and, N 15°18” E, diftance 1 51.leagues.
S bnd, N 19° 21’ E, diftance 162 leagues.

S and, N 14° 15" E, diftance rg leagues.

nd, N 11° 44’ E, diftance z25 leagues.
S pnd, N 12° 16’ E, diftance:227 leagues.
nd, N 10° 57" E, diftance-237 leagues.
rand, N 10° 14’ E, diftance 280 leagues.

wwn

S pnd, N 10° 38’ E, diftance 321 leagues.
and, N 10° 12’ E, diftance 351 leagues.

and, N ¢° 16’ E,. diftance 403 leagues.
and, N 8° 43" E,. diftance 413 leagues.
and, N 6° 25’ E,. diftance 435 leagues,
and, N 5° 15’ E, diftance 446 leagues.
land, N 6° 3 E,. diftance 459 leagues.
and, N 6° 15" E, diftance 477 leagues.
jand, N 7° 27" E, diftance 486 leagues.
and, N 6° 56 E, diftance 507 leagues.
,and, N 7° 2’ E, diftance 533 league-.
,and, N 7° 4/ E, diftance 537 leagues.
Land, N 7° 6’ E, diftance 543 leagues.
Land, N 7° 5’ E,. diftance 546 leagues.
Land, N 7° E, diftance 550 leagues.
vand, N 7° E, diftance 545 leagues.
and, N 8° E, diftance 552 leagues.
S E, diftance 12 leagues.
N by S, diftance g miles.

tO\rforduefs Lighthoufe N 36° 30"E.,
the thore, 1 mile,

QuououuwunhnuunmoowmWnwunnwmn

S and, N 16° 24’ E, diftance 183 leagues,

S jand, N 12° 5v/ E, diftance 303 leagues.

and, N 10° 39" E,. diftance 394 leagues.

Holfely Church, S 82° W,

-

]
!
|
|
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OBSERVAT!ONS on dlﬁ'ercnt MeTHops of meafunng a
St1p’s WAY.

T H E degree of accuracy with which the dxﬂance run

by a fhip can be meafured, is a thing of great im-
portance, ‘but unfortunately not eafily to be afcertained,
from the great variety of circumftances which may ‘oc-
cafion errors in the reckoning, and " which, though not
depending upon the meafure of the thip’s way, may in

voyages not neirly upon a meridian be confounded with -
thofe that do. The circumftances of the prefent voyage -
gave me the faireft ‘opportunity of trying this experiment,’

the wcathcr being fine, and the courfe very nearly upon
" d mieridian; fo that.an error of one point could not make
moré than. thé difference of one mile in fifty in the

diftance. When the difference of latitude is the fame as’

the diftance, it gives frequent opportunities of comparing
the reckoning with the obfervation, and whatever ejror is
found muft be-attributed to the imperfe@ions in the
‘manner of meafuring the diftance. Moft of the writers on

this fubjec have attributed the errors to a faulty divifion

of the log-line.

" Before Norwood meafured a degree, the length of a

minute had been erroncoufly fuppofed 5000 feet; in
' P confequence
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confequence of which, the log line, from the firft ufe of that
inftrument about the year 1570, was invariably marked
forty-two feet-to thirty feconds. - "Norwaeod, when he

publifhed his Seaman’s Pragice; flated the true meafure to-

be fifty-one feet to thirty feconds ; but, as the fthip would
really run more than is given by the lag, and it xsnght,tq
have the reckonmg ahead of the ﬂn,p, he rqcommengkd
marking' the log line fifty feet to thirty feconds. It does
not appear at what time an alteration eitheri in the markmg
the log, or the length of the glafs; taok place n confequence
of thefé obfex:vamona Sir Iohas Moore in his Nawgauon
which was publx(hed in the reign of Charles I, mentions,
that the feamen, havmg found the.old. ng not to anfwer,
had fhortened the glafs. to twenty-ﬁve fcconds,‘ whxch was

equal to a ling mazked ﬁfty feet with a glafs of thirty

feconds; hut he rather recommends roﬁonng the half »
minute glafs and makmg the corredtion qn the line
Since. that tune the. feamen, whel;her from. ﬁndmg the
allowance of ang foot in fifty not a fufficient compenfa,-
tion for the accidental errors te which the log is fubje®,
or from a preference of a meafure mearly equal to the,
flatute mile, have ufed a_ line of forty-five feet to thirty
feconds, or a glafs of tWenty-eight feconds to forty-twe
feet. ) :

All the writers I have met with, wha have treated of
the log, except Wilfon, have complained of the feamen

not ha,vmg adhered to Norwood’s meafure. Norwood
himfelf,
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himfelf, however, feems to have been aware of the
necellity ofi fubmitting to thé teft of: experiment the ad-
vantages of a.dew méafuremdnt devived faom thicory, ..In

. . the preface' to his Svamsn’s: Prahice he fays, * Becanfe I

“.am perfuaded we have at this day a3 many excellent navi-
€. gators in thiskingdom, and as great¥oyages performed,
¢ ax-from any other place in. the worldy I thould be glad
~¥¢ to hear of the experimental refolution.of this'ptoblens by
¢ fome of them, though it were but mmning eight or ten
¢ deprecs:near the meridian 3 forfa I doubt not but what
¢ 1 hawe heve writcen theseof, - would receive further.con-

“ firmation and better entertainment than happily it wall

* now, bemg fo much d:&'cren; from the common
“ opmm :
Hai the' ma's' in the diftance arifen only . frorh 2
fault in marking the line, nothing would have been
more eafy than to have removed that. difficulty, by

comparing catefully the differont meafures with the ob~

fervations, and adhering to that which had been found to
correfpond beft with them,  But the diftance meafured by
the log being .réndered aneertain by muny. accidental
circumftances, it becomes difficult) or rather impoffible, to
~ find any length of line which will fhew invariably the
diftarice run by thefhip, or even to afcertain with precifion
that meafure which will at all tinres come neareft the
wuth,  Some of thefe circumftances are: =

P2 1. Thc_

89
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‘1. The effe@s of currents, . .3

-n:/Fie yawing of the thip gomgvmhthewmdaft,
ar upon.the: quaster,’ when :fhe is:feldony ficered within 2
pointeachAwdy ::this I nieatiotr.as an.errar in-the diftance;
and mot !in: the xourfe ; fince; though thé (hip by being
yawed equally each way may make. the .intendéd courfe
godd upon the whele,. -yet:the diftance mill-be fhortencd
av.theverfed fine of the’ angle between the hne mténded -
and that feered arpon:..~ .~

. gv: By :thedhip beng; driven on by tbe fwcll, ar the !og
during:the nmexof lwmng bemg thrown p nearer the
thip. .

" 4 By the log commg bam or bemg drawn after the
fhip,:by:the frition--ef the recl and the lightnefs of the
log. Norwoped mentions thefe two laft, and fays, ¢ For
« thefe caufes, 1t is like, there may fometimes be allowed
¢ three ar: four fathomsmore than is veered out; but this,
¢ (as a thing mutable and uncerfain} being fometimes
¢ more, fometimes lefs, cannot be brouglit to: any certain
“:rule,” but fuch:dllowance. may-be made as a man in his
“ experience and difcretion finds fit.”

5. By the log being only a mean- taken every hour,
m&confcqmn:ly liable to error from the variations in the
foree of the wind during theinservals, for which an arbi-
trary corre&ion .is made by the officer of the watch ; and
though men of fkill and experience came near the truth,
yet this allowance :muft, from its pature, be inaccu-"
rate. S : '

' Thefe
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Thefe circumflances did not efcape M. Bouguer's at-
tention, and his ingenuity foggefted to him an improve-
ment of the common log, which would corre& the errors
likely to arife fronx the moft materal of thefe’ circum-
ftances : a defcriptiotrof this improvement he: publithed at
large in the Memoirs of the Academy of Sciences for.the
year 1747 ; it has fince been abridged in the edition of his
Navigation by De la Caille. It appears extraordinary that
this log fhould never have been made ufe of by-others ;—~-
the great reputation of the anthor, as well as the very: good
reafons he offers in favour. of his:improvement, were fuf-

ficient inducements to me to try the expenment Tl
In the log'which I made ufe of, - ~ .
' 12 inches.

* 'The length of the cone was- ~ ~—
The diameter of the bafe —_ 5.
The: weight of ‘thecone — 25.0undes.

‘The diagonal length of the'diver — 14 inches. -

The:length of each fide e T

The weight of the diver . 26 % ounces.

The length of line from the.diver to the ocone,. 50 ftet,
the log lme 5T feet to a knot.

Whether M Bouguer s log will (as he ex'pe&ed) corre&
the errors arifing from currents in the common log, I had
no opportunity of dlfcovetmg in this. voyage |

The fecond error, wlnch no log wxll corre&, cannot

be attended with any bad effe&, as it muft make the
reckoning,
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- Yeckoning, in ‘whatcver degrée'.it takes plaoe, ahead of

t:he ﬂnp

Bq bhfervmg M. Bouguers mles in-comparing it with

:the common log, which for that purpofe muft be reck-
‘oned‘at fifty-one feet, it will, T think, very fully corre@

the third and fourth, which are the maft material errors;
as the:agitation of the fea from winds does not exceed the

. depth to which the diver is let down, and the weight of

the whole machine prevents the friion of the reet from

*haviog an effe in any degree equal to that whlch it has

oy the common log,,

"The fifth arifes from the mperﬁ:&non it has in ¢ommon
thh the log generally ufed.

At firft, on the paffage out, I contehted myfelf with
heaving Bouguer’s log occafionally, te cbferve what pre-

- cputions were neceflary to be taken to- prevent errors, as

well as to. find whether its variations from the common
log ‘were on the fame fide as the meridian-obfervation
required. I found that it was neceflary to take care that
the -diver-fhould be of fuch a weight as to let only the
top of the cone fwim; but not heavy enough to fink it

* as in that cafe it would be liable to an error in excefs, by

meafuring the depth that the diver would fink in addition
to the fhip’s way. It was neceffary to put a weight of
lead to the bottom of the diver, ‘to fink it down to its

palce
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place before the flray line. was out. The line between the
diver and the cone fhould_not be more than fifty.feet,
that being as great a depth as it will fink to' whilft the
ftray line is rumning off the reel when the ﬂnp b much
way through the water.

. On the paflage out, the longeft period of my trying this
log between twa obfervations, was from the twenty-fifth
to the thirtieth ; in which time the fhip had run. four
* degrees, and the seckoning by Bouguer’s log was eighteen
miles aftem of the fhip: but as it .appears that the fhip
on the twenty-fixth, with. the wind Nosthetly, and
making barely an Eaft courfe, was found by the obs
fervation to be twenty miles to the Northward of her
reckoning, that diflance muft be attributed to a ¢usrent ;
therefore if that current had not taken place, Bouguer’s log
would have been, inflead of eighteen miles aﬁem, two
- miles -ahead of the fhip.

On the paflage home it was tried. from the lthudp of

eighty degrees eleven minutes ta fixty-cight degrees eleven
minutes ; in which diftance, though the fhip was much
yawed from the. fea being. frequently upon the quarter,
this log was only thirty-one miles ahead of the fhip,
which might be owing entirely to that circumftance with-~
out any other caufe.

The: ftate of the common log on the. paﬂage oﬁt, when,

the weather was remarkably fine and water in general

fmooth, was, from the latitude. of fixty. degtees thirty-
feven minutes to feventy-eight degrees eight minutes, with:

7 | - the
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the line marked fifty-one feet to thirty feconds, one degree
fifty-eight minutes aftern of the thip, with the line marked
forty-five feet to thirty feconds, four miles ahead of the

~ thip. . On the paffage home, the log at fifty-one feet to

thirty feconds, thxrty—ﬁve miles aftern of the fhip; at

forty-five’ to thirty feconds, one degrec feven minutes

ahead of the fhip. As far therefore as the experience of
this voyage extends, it appears that the errors of the log
marked forty-five feet are always on the fafe fide, and that
thofe of the longer marked line are always fhort of the
run; but that Bouguer's is much more accurate than

. either. -

It is not to be expe@ed that the obfervations of a fingle
voyage can be fufficient to determine the merit of any in-
firument, particularly one of fo much confcquence as the
log. I thought it right, however, to give an account of
the trial I made of the different methods, and of fuch
remarks as occurred to me. .

In the following table the courfe is put down, in the
firft column, for all the diftances and latitudes ; after the
diftance and latitude, according to each marking of the

- log, there is a column for the difference between that la-

titnde, and the latitude obferved. I thought it beft to
continue the reckonings without corre@ions, as if there
had been no obfervation, in order to thew the difference
upon the whole run, as well as from one obfervation
to another.

T ABL.E.
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|Diﬁereuce of the||Bouguer’s Log, increafed by

. Diftance by the||  of the Difference of the
! Common and]| Diftance by the Common
Day Bouguer'sLog,| and Bouguer's Log. Latitude
p cach marked i S by
Feet. Latitede | Differencebetween| Obfervation.
Diftance.| by | e Latitude by
Account, Obfervation,
. —
o e . .. . e . 6o 29
. . . ° . . . ) . . o . 62 59
L] L] L[] L) L4 . L) L) L] L ] L[] 65 18
.. A M D B IS
e e o » . ¢ s e o o 74. 5
1 34 | 74 5§ o 20 74 25§
74 661 75 7 e
5 127§ 77 12 ‘e e . . . . -
o 27 | 77 36| o 23 77 59
2 2131 77 50| o 1 78 8
1 RPN (A St MR I
1 41379 24%) . . . .
9 144%(77 6 . . e e
4 79 |75 49 o9 |l 75 58
4 5t 175 3 ° 12 75 15
8 132 (73 1%f. . . . « o e
3 " 463172 24 | o 5 || 72 29
3 45372 2 . . . . .
10 79%(70 43 . . o o .
3 | s¥|70 1 o 16 70 17
N 3 ] 6.‘:“ 68 34- . . . -e o .
Sept 3 34168 32 | . . . .| ... .
l 8 53%|67 40 o 31 68 11
- N 65 59
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I alfo tred two perpetual logs; one invetted by Mk,
Ruflel], the other by Foxon, both conftrutted uposn ‘this

‘principle, that a 8piral, in proceeding its own dength inthe
. direGtion .of its axis through a refifting medium, makes

.one revolution round the axis j if thexefore the revalutions
-of the fpiral are regiltered, the aumber.of times it has gone
its owa length through the water will be known. .In both
-thefe the motion of the {piral in the water is communicated
o the clock-work within. board, by means of a {fmallline,
felftchod at .one-end xo the piral, which taws it after the
¥hip, ‘amd at. the «other to a fpindle which fets the clock-
work in motion. That invented by Mr. Rullell has a
half {piral of two.threads, made of copper, and a {mail
&l with clock-wetk, to regifter the number. of :tums of
the fpiral. Foxon’s has a whole fpiral of wood with gue
thread, and a larger piece of clock-work, with three dials,
two of them to mark the diftance, and the other divided
into knots and fathoms, to fhew the rate by the half
minute glafs, for the convenience of comparing it with

the log.

This log, like. all others, is liable to t‘he firft error, as

well as to the fecond.  The third it partakes of in a very

fmall degree, only affe@ing the reckoning by that quan-
tity which the fpiral is thrown towards the thip ; whereas
in the log the fame circumftance affe@s the whole rate
.for the hour.. The fourth it is entirely free from, as well
as the fifth. It will have the advantage of every other in

R fmooth
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fmooth water and moderate weather; when it is neceflary-
to ftand on one courfe for any. particular diftance, efpe-

~ cially in the night, or a fog, as it meafures exadly the

diftance run.” It will alfo. be very ufeful in finding the
trim of a thip when alone; as well as in ﬁxrveymg a coaft

- in a fingle thip, or in meafuring_ diftances in a boat be-

tween headlands or thoals, when a bafe is-not- otherwife to
be obtained ;. both which it will'do with the greateft ae-.
curacy in finooth water, with a large wind, and no tide
or current. But notwithftanding thefe advantages, which
will make it very ufeful and worth having, I doubt much-

whether it might ever be fubflituted entirely in the room
of the common log. Machines eafily repaired or replaced:‘-
have advantages at fea, which fhould not hghtly be given.
up for others more fpecxouu

OBSERVATIONS
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OsservaTions on the Ufe of the MEGAMETER in Marine

Surveying,.

TH E greateft difficulty in marine furveying is that
of obtaining an accurate bafe, from the extremities
of which the angles may be taken with precifion, for

afcertaining the bearings and diftance of headlands and:

thoals, when either want of time or other circumftances
make it impracicable to land and meafure a bafe. The
ufual way is, to eftimate the diftance by the log, and to
take the angles by the compafs. This method is liable to
many errors, and affords no means of corre&ing or dif-
covering them. The Megameter, conftru®ed upon the
principles of the obje&-glafs micrometer, defcribed by
M. de Charniere and applied by him to find the longi-
tude at fea, I thought might be ufefully applied to
marine furveying. That which I ufed was made by
Ram{den, with fome improvements. The advantages I
imagined might be derived from this inftrument were,
a more corre& and expeditious manner of determining the
pofition of coafts, and the diftance of thoals or the fhip
from headlands. ‘This inftrument bemg divided to ten
feconds, an angle may be taken by it with great ac-
curacy to five feconds. The helght of a fhip’s maft-head
above the water being known, it is eafy to find with this
mﬁrument, by a fingle obfervation, the diftance between

R 2 two
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two fhips, and confequently to determine a bafe. The
angles being taken with an. Hadley’s quadrant from each
of the ﬂups, to the obje@s whofe fituations are defigned
to be afcertained, the diftance may be found ; and, con-
fequem:ly, their relative fituations. If there is a mega~
meter in each fhip, the altitudes taken from both thips
at -ong inftant, and the. angles of the different. parts

~ of the coaft intended to be furveyed obfeived with an

Hadley s.quadrant at the fame time, will give the fitua-
tion with more accuracy and- -expedition than any. method
of furveying from fhips hitherto. pradifed; - with the

. farther advantage of the certain means of dete®ing any

error in the obfervation, fo as to judge whether it ¥ of
fufficient importance to be attended to. The only pre-
cautions neceflary are ; to make the obfervations at the-
fame inftant, to prevent their being affected by any altera~
tion in the relative pofition: of the fhips, as a very fmall

~ one there would occafion a confiderable error. in the
diftance; and to be careful in chufing objeds fufficiently
- -defined and remarkable. This method of furveying has the’

further advantage of giving the fcale of a coaft ; Seamen,

- though they. judge very accurately of their diftance from

places; upon coafts well known. to them, are very. often
miftaken when they fall in with-land they have never feen
before ; of which we had, at firft, fome inftances in this
voyage, the height. of the mountains, before we knew the
fcale of the coaft, making us: always think ourfelves nearer’

the land than we really wete. - Where the coaft is at all .
2 . high,
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high, the mepameter affords a very accurate and expeds--
tious method of determining the height of all the points,
whes. their diftances ase found ; and thence, the heights:
being known, of afcertaining immediately by a fingle ob-

fervation the fituation of the thip, or the latitude 6f any:-
p'oint by. the bearings at the time of a- meridian abferva-.
tion: the: dge&ion and rate of eurrents or :tides may.

allo be found in this manner with great accuracy. I
made f{everal obfervations during this voyage with the:
megametar, fome': of which. k thall give as'examples;.

they were fufficient te-prove to me the groat accuracy that.-
may be attained with this. inflrument after: fome. pradtice. .

The utility of fuch a, method of obtainiag; a furvey. on an.
énemy’s or undefcribed coaft, as well as that of being able:
to prove the truth of charts by a. fingle obfervatxon, iss
obvious.. : -

June the fifteenth, the thip being. in latitude:6o° 1y,
longitude ©° 39' w,. Hangcliﬁ' bore § 63° 00’ W3,
variation, 23° W.

The altitude of the Carcafy’s maft, by the mem:ter,
" was 35 43”5 height of the maft, 102,75 feet ;. hence:

_the diftance between the Racchorfe. and: Carcafs ‘was.

9861 feet: angle between the. Carcafs and Hangcliﬂ?,
85° 48"; between the Racehorfe and Hangehff, 87° od';.
From whence the difference of latitude was found. 10’ §3;
difference of longitude 17’ W.~ Therefore,. the latitude.
of Hangcliff is 60° 9'; longitude ¢° 56' W. '

| July
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-July the fecond, to try how far the megameter could be
depended upon, I obferved the altitude of the Carcafs’s
maft 2° 23’ 48"; the angle between the main-yard

. and . main-topfail yard, o° 44 26"; hence the dif-
~tance between the main-yard and main-topfail yard

came out — 31,750 feet.
By meafirement it was found =~ — 34,125 feet.

Difference 2,375 feet.

“The diftance between the two fhips, deduced from the
altitude of the maft, was  — 2457 feet,
By the angle of the main and main-topfail yard,
the diftance between them being 34,125 feet, 2640 feet.

Difference 183 feet.

Which is not more than the fhips might have changed”
their pofition in the time of reading off and fetting down
the fisft obfervation before taking the fecond.

An error of ten feconds in the obfervation of the angle
fubtended by the .maft at this diftance, would make -an
error of two feet and three quarters in.the diftance. At
the diftance of a nautical mile it would produce an error
of fixteen feet. At other diftances-the error decreafes as
the fquares of the diftances decreafe ;_ and at other heights
it decreafes as the heights, decreafe.

“Wheneves
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Whenever the diftance of the obje&, whofe angle is
tdken by the megameter, does not exceced that of the
vifible horizon, the very fmall portion of the earth’s

- furface intercepted between the objec and obferver, may

be confidered as a plane, to which the obje is perpendi-
cular, and the'diftance may be concluded by refolving the
right-angled triangle, formed by the upright obje&, and

lines drawn from the obferver’s ftation to the top and -

bottom of it.

But in greater diftances, the bottom of the obje& being -
concealed from the fight of ‘the obferver, it becomes ne- -
ceflary to have recourfe to a different calculation. -

The only cafes which can occur in pra&ice are two; -

the one when the height is given to find the diftance ;
the other when, the diftance being known, the height of
the obje& is to be deduced from the obfervation: both

which are eafily folved by the following pra&ical rules.”

To find the Diftance.

To the apparent altitude of the obje& above the fen-

~ fible horizon, add the complement of the dip!anfwering

to the height of the obferver’s eye above the fea; the

fum is the angle BAE (fig. 1:); and fay: As the femi-

diameter of the earth increafed by the height of the obje&,
is to the femidiameter increafed by the height of the

I eyes -
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«eye; fo is the fine of B A E, to another fine, which gthat
of the angle B; the difference between 280°, and ‘the
{um of -thetwo angles B.A'E andB, 'is the value, ia de-
grees and mirutes, of the'arc GC of the earth’s {urfaes

_dntercepted between the eye and obje&. Multip]y the

number.of minutes and decimal parts of 12 minute in 'this
azc by th¢ value.of one mimutein milps, fathoms, -or-fich
meafure as' may be moft convenieat, and you will have the
diftance in the like meafure. .

E X A MPL.E

. The height of Snow Peak being 1503 yards its appa-
‘vent altitude above the horizon of - the fea was obferved

o be — — -— 1° 47 - 6"
"The ‘*height of . the.eye being 16 feet, :
the complement of the dipis .- - - 82° 56’ 11"

The fum is EAB 91° 43’ 17"

"To the femidiameter of ‘the
earth in yards 6966382 - - - - - 6966382

- Add the height Add the height
of the obje® 1503  of theeye st
Semidiam.+theight ~~  Semidinm.+height

of theobje® 6667885 oftheeye ~ 69663874

. ) _ As
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As 6967885 Co. Ar. 3,1568990
To 6966387 # 6,8430076
Sois Sine EAB 9o° 43’ 17" 9,9998040

To fine B 87 54 30  r9,9997106

, . 179 37 47
Subtratted from 180 o o

o 22 13 the diftance. _
Therefore the diftance is 22,22 minutes, or nautical miles.
This multiplied by -~ 2040  the number of yards in
one minute,
The produ& 45328,8 is the diftance in yards.

Fo find the Height.

To the apparent altitude of the obje& above the fen-
~ fible horizon, add the complement of the dip anfwering
to the height of the obferver’s eye above the fea, the fum
is the angle BA E ; to this add the horizontal diftance of
the eye and obje& in degrees and minutes, and fubtra&

the fum from 180° the remainder is the angle B: then -

fay, as the fine of B is to the fine of BAE, fo is the
femidiameter of the earth increafed by the height of the
eye to a fourth number; from which fubtradting the
femidiameter of the earth, the remainder is the height of

the objedt. , .
S EXAMPLE.

7/
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E X AMTPL E

July the fecond, the apparent altitude
~ of Snow Peak was obferved to be, at the
diftance of 37507 yards or 18’ 30", - 2°. 12’ 20
The height of the eye being 5 § yards, '
the complement of thedipis - - 89 56 1I

4

Hence the angle BAE g2 8 31
Horizontal diftance 18 30

92 27 I
Subtra@&ed from 180

| . Angle B 87 32 59
Semidiameter of the earth 6966382
Height of the eye 5%

Semidiameter + height of the eye 6966387#
As fine B 87° 32" 59" Co. Ar. 0,0003972

To fine BAE g2 8 31 ' 9,9996965
So is femidiameter + height

of the eye= 6966387 ; yards 6,8430076
To 6967388 x6,84.31013.

Semidiameter 6966382
Height 1506 in yards.

DEMO N-
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DEMONSTRATION.

Let G FC (plate I. fig. 1.) reprefent the furface of the
 earth, E its center, B C the height of a hill or other obje&
rifing perpendicular from C; A is the place of the obferver’s
eye, whofe height above the level of the feais A G. Draw

AH perpendicular to AE, and AF touching the circle -

GFC in F. Then HAF is the dip, EAF its com-
plement, D AB is the apparent altitude of the obje&
above the fenfible horizon; to this add E A D, the fum
is EAB. In the triangle EAB, the fide EA is the
{fum of the femidiameter E G and G A the height of the
obferver’s eye ; E B the fum of the femidiameter E C and
C B the height of the obje&; the angle AEB is mea-
fured by GG the horizontal diftance between the ob-
ferver and obje®. Now in the firft cafe there are given
in the triangle E A B, the fides E A, EB, and the angle
B AE, to find the angle AEB; and in the fecond there
. are given the angles BAE, AE B and the fide E A, to
find the fide E B and confequently B C. The trigonome-
trical folutions of thefe cafes are the above pra&ical rules.

S 2 ~ OBSERVATIONS
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OsservaTioNs on the VaRrRIATION,

’ I VH E Variation of the compafs, always an interefting

obje& to navigators and ‘philofophers, became pecu-
liarly fo in this voyage from the near approach, to the
Pole. Many of the theories that had been propofed on

~ this fubje®, were to be brought to the teft of obferva-

tions made in high latitudes, by which alone their
fallacy or utility could be difcovered. They of courfe
engaged  much of my attention, and gave me the fulleft
opportunity of experiencing, with regret, the many im-
perfections of what is called the Azimuth compafs. This
inftrument, though fufficiently accurate to enable us to
obferve the variations fo as to fteer the fhip without any
material error, with the precaution of always ufing the
fame compafs by which they are taken, is far from being
of fuch a conftruétion as to give the variation with that
degree of precifion, which thould attend experiments on
which a theory is to be founded, or by which it is to be
tried. The obfervations taken in this voyage will fully
evmce this, by their great variations from one another in
very fhort intervals of time ; nor is this difagreement of
fucceflive obfervations peculiar to the higher latitudes,
and to be imputed to a near approach to the Pole, as I
found it to take place even upon the Englith coaft. ‘
As to the obfervations themfelves, they were taken

with the greateft care, and the moft {crupulous attention
to
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- to remove every circumftanice which might be fuppofed to
create an accidental error; the obfervations being taken
fometimes by different people with the fame compafs, in
the fame and different places; fometimes with different

compafles, changing the places and the obfervers re- |

peatedly, to try whether there was any. error to be im-
puted to local attradion, or the different mode of obfer-
vation by different perfons. I have fince my return tried
the compaffes by a meridian as well as by taking azimuths,
and find them to agree with one another, though the fame:
compafs fometimes differs from itfelf a degree in fucceﬁ'xvt
obfervations.

That every perfon may (as far as is poffible without:
having been prefent at the time) be enabled to judge of
- "the degree of accuracy to be expe@ed in fuch obfervations,.
as well as the degree of attention paid to thofe niade by
us, I have fet down every circumftance that ¥ thought
material, giving every part of each obfervation, with each:
feparate refult, and the mean of every fet, with the
weather at the time. Whenever I mention its blowing:
frefh, it was only comparatively with refpe& to the reft

of the voyage, no obfervation having been made in any"

weather which might not generally fpeaking be called:
fine. .

Having faid fo much of the inaccuracy of the inf?

ment, I muft add, that I think fome general and rat
curious inferences may fafely be drawn from thefe
S3 - ‘obfervations..

10g
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obfervations. One is, that the variation near the latitude of
eighty, if it alters at all with time, does not alter in any
degree as it does in thefe latitudes: the variation having

been found by Poole in 1610 to be 22° 30' W in lati-

tude 78° 37'; 18° 16’ W inCrofs Road in latitude 79° 1 5’
N; and 17° 00’ within the foreland in latitude 78° 24’
By Baffin in 1613, in Horne Sound, latitude 76° 55", the
variation from the meridian was 12° 14’ W; but by
his compafs 17°: his compafs ¢ was touched 5% Eafterly,”
that being the variation in London at that time: in
Green Harbour, latitude 77° 40/, he obferved the varia-
tion 13° 11’ W.' Fotherby in 1614, made the variation
in Magdalena Bay, latitude 79° 34’ N, 25° 00’ W;
and in latitude 79° 8/, two points. Neither Poole nor
Fotherby mention whether their variations are reckoned
from the mendian, or whether. their compafles, like
Baffin’s, were fitted to the variation at that time in London.
If Fotherby’s were taken with a compafs in which a cor-
re&ion was made for the variation at London, his obfer-
vation agrees exally with thofe made by me in Vogel
Sang and Smeerenberg; and thofe of Poole and Baffin
differ fo little from mine, that the difference need not be

regarded. But the variation in Lpndon now differs from

what it was at that time above twenty-fix degrees.
The other inference is, that in going to the Eaft-

ward in the latitude of eighty, the Wefterly varia-

tion decreafes very confiderably from a difference in the
longitude.

5 _ Table




I

1 of the ‘ Remarks. -
ervations.

6 55 The Weather very fine, and the

Water fmooth.
6 22
The Weather very fine, and the
i 53 o Water {mooth.
12 58
|
k3 31

9 22 Some Sea.

9 11 Frefh Breezes, and fome fwell.
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23 18 |Frefh Breezes, not much Sea.
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Account of the OsservaTions made with the Marrne
DirriNe NEEDLE, conftru@ted for the Board of Longi-
tude by Mr. Nairne, from whom I recelved the following
defcnpuon of the inftrument,

“ THE figure (plate 9.) is a reprefentation’ of the
¢ _inftrument, hanging by an univerfal joint on a
“ triangular ftand. It is adjufted fo as to hang in a plane
“ perpendicular to the horizon, by means of a plumb line,
“ which is to be fufpended on a pin above the divided
¢ circle, and the dovetail work, which alters the poﬁtioﬁ;
“ of the inftrument, by turning the button A. The two
“ 90° on the divided circle, are adjufted fo as to be per-
¢ pendicular to the horizon, by the fame plumb lime and:
“ the adjufting fcrew B: and at the loweft 9o°, when
¢ it is adjufted, the pointer C is fixed. The length of the-
¢ magnetic needle is twelve inches, and its axis (the ends.
« of which were of gold alloyed with copper) reffed on
¢ fridion wheels of four inches diameter, each end on two.
¢ frition wheels ; which wheels were balanced with great
¢ care, ‘The ends of the axes of the fridtion wheels were
¢ likewife of gold é]loyed with copper, and moved in {mall
“ holes made in bell metal; and oppofite the ends of the
¢ gxes of the needle and the friion wheels, were flat
“ agates finely polithed. The magnetic needle vibrated
| S8 - ¢ within:
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« within a circle of bell metal, divided from the lower go°
« each way, as far as fixty-five degrees, into degrees and

- < half-degrees: the other divifions were two degreesand a

¢ half; the needle being very nearly balanced before it was
“ made magnetical: but by means of the crofs D, fixed
“ on the axis of the needle (on the arms of which were cut
“ very fine {crews, to receive the {mall buttons dd, that
“ might be fcrewed nearer or farther from the axis) the
<¢ needle could be adjufted both ways to a great nicety,
<¢ after it was made magnetical, by changing the fides of
“ the needle, and reverfing the Poles. As this needle at
“ fea could feldom remain at reft;- to remedy in a great

. %¢ meafure this inconvenience, the divided circle is made

¢ moveable by turning the button E; fo that when it is
“ ufed at fea, the divided circle is moved till fome prin-
¢ cipal divifion is the mean of the vibrations: then that

-« number of degrees and half-degrees diftant from the

“ pointer, fubtracted from ninety, gives the dip, if the
« needle is properly balanced : but left it thould be fome-
« what out of balance, the moft certain way is, firft, to
«¢ take the dip with the face of thedivided circle to the Eaft,

¢ and afterwards to the Weft, and then changing the ends
«.of the needle by reverfing the Poles, and taking the dip

¢ as before, with the divided circle fronting the Eaft and

« Weft: and the mean of thofe four dips will ‘be the mott
“ accurate, In each cafe, when the dip is taken, the in-
<¢ ftrument muft be fo placed that the needle vibrates in

¢ the magnetic meridian.”
2 The
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~ The obfervations on the dip of the needle, during this
voyage, were made with great care: firft the dip was ob-
ferved with the divided arch to the Eaft, the inftrument
being placed as near as poffible in the magnetic meridian ;
it was then turned, and the obfervation made with
‘the divided arch to the Weft: the poles being changed,
the obfervation was repeated in the fame manner. The
aQual obfervations are exprefled in the fecond, third,
fourth, and fifth columns; and the mean refult in the
fixth. - It appears by. thefe obfervations that the dip in-
creafes in going North.

There is no reafon at prefent to fuppofe that the dip is
liable to any variation in the fame place at different periods
of time, it having been obferved in London by Norman,
who firft difcovered it in 1592, to be 71° 50'; and by
Mr. Nairne, in 1772, about 72°° The difference
between thefe obfervations, taken at fuch diftant
periods, is fmaller than that found between feveral of

Mr. Nairne’s obfervations compared with each other; -

‘and therefore we have no reafon to conclude that the dip
has altered fince Norman’s time: the care with which his
inftrument was conftru@ed, and his obfervations made,
leaves no room to doubs of their accuracy.

T '  TABLE
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TABLE of the OBsErvaTioNs made with the Marine

DIPPING-NEEDLE.

|Wett. | Eaft. |Weft,| Eaft. | Mean Place of Obfervation.
Dip.
- o 7 o ¢ o 7 o 7 a 7 ’
une 2 P. M. 73 o|73 15[73 20|74 30(73 31 Latntude 51 3§ near the
J 2 P.M. |74 30 ;g 0|73 20 ;3 30|73 35 } Buoy of the Upper dedle
5 P. M. |70 20|73 o073 15|72 15{72 12 | Off Harwich,
611)’. RA'I 72 0|75 o|72 o|74 30|73 22 | In Southwold Bay.
14 r. M. {72 30173 30|74 ©|74 ©|73 30
3P.M. 75 1575 30/74 © ;6 30|75 18 ‘}OE Shetland. |
15,0 A. M. 174 30174 30/75 ©|75 30|74 §2 it
P. M. |74 30|75 30|75 ‘ol75 “ol7s o Latitude 6o 18
16 P. M. |77 0|76 30|76 30[77 0|76 45
22 Noon (78 0|77 30|78 o|78 o|77 52 | Latitude 70 45
23,9 P. M. |81 30{80 0|83 o081 30|81 30 | Latitude 72 40
24 Noon |82 30|79 30|81 30|79 o|80 35 | Latitude 73 22
P. M. |77 30|77 3081 o|82 0|79 30 | Latitude %3 36
26,2P. M. 177 3080 0|82 o|78 of79 22 | Latitude 74 30
28 Mid. {83 30{80 o|82 o|79 o|81 7 | Latitude 77 48
29,2 P. M. [79 15|81 0|78 30[83 0|80 26 | Latitude 78 2
30 Noon (76 45(79 30|82 30|79 45|79 30 | Latitude 478 8
July 2, Mid. |80 30|82 30[80 30|79 30[80 45 | Latitude ZS 24
9,6 P. M. {82 45/81 4583 o8 of81 g2 | Latitude 8o 12
' 81 45/81 15|82 0|82 30|81 524 }On Shore.
82 45/81 15/82 s50/81 10|82 44|fLatitude 79 s50.
29 Md. |83 15|83 o080 40(81 1582 24| Latitude 8o 27
Auguft- 14 |83 o83 o[81 15|81 20/82 83 At Smccrenben;%l.o Latitude
. 79° 44’ on fhore..
31 P.M. [79 30|77 45{80 ol|79 o|79 4 | Latitude 69° 2’

AccounTt
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AccounT of the INsTRUMENTS made ufe of for keeping the
METEOROLOGICAL JOURNAL.

- TH E Marine Barometer was made by Mr. Nairne,’

from whom I received the following defcription:

¢ The bore of the upper part of the glafs tube of this ba-

¢ rometer, is about three-tenths of an inch in diameter, and

“ four inches long. To this is joined a glafs tube, with a

“ bore about one-twentieth of an inch in diameter. The
“ two glafs tubes being joined together, form the tube of
¢ this barometer ; and Being filled with mercury, and in-
“¢ verted into a ciftern of the fame, the mercury falls down
~ ¢ in the tube till it is counterbalanced by the atmofphere.

“ In a common barometer, the motion of the mercury up
¢« and down in the tube is fo great at fea, that it is not
« poflible tomeafureits peq?end.icular hcight; confequently,
“ cannot fhew any alteration in the weight of the atmo-

« fphere : but in this marine barometer, that defe& is reme-

. ¢ died. The inftrument is fixed in gimmals, and kept in a
« perpendicular poﬁtxon by a weight faftened to the bottom
“of it. -

T 2 “ The
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“ The perpendicular rifing or falling of the mercury is
¢ meafured by divifions, on a plate divided into inches and

“ tenths, and by a Vernier divifion into hundredths of an
¢ inch, which is fixed to the fide of the tube.”

The HycroMETER I was favoured with by M. De Luc;
and the following account is a literal tranilation of that
which he gave me in French.

Tue part of M. De Luc's Hygrometer which is affeted
by the impteflions of the moifture of the air, isa hoow
¢ylinder of ivory, two inches eight lines long, and inter-
nally two lines and a half in diameter. It is open only
at one ¢nd ; and the thicknefs of its fides, for the length
of two inches fix lines from the bottom, is but three-
fixteenths of a line, * It is this thin part which does the
office of an hygrometer; the remaining part of the
dylinder, towards its orifice, muft be kept a little thicker,
being deftined for joining it to a tube of glafs, thirteen or
fourteen inches long. This jun&ion is effected by means:
of a pieee of brafs, and the whole is cemented together
with gum lac,

~ M. De Luc’s reafon for chufing ivory as the hygro-
meter, is, that this matter appeared to him more proper
than any other for receiving the impreffions of the moifture
of the ‘air, without {uffering thezeby any eflential change.

3 ' The
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The cylinder made of it becomes more capacious, in pro-
portion as it grows moifter. This is the fundamental .prin-
ciple of the inftrument: M. De Luc has fince found,
that upon letting this cylinder lie fome time in water of
an uniform temperature, it {wells to a certain point, after
which it dilates no further, This circumftance furnithed
him with a maximum of humidity ; and, confequently, with
. .one point of comparifon in the fcale of the hygrometer;
and this point he has fixed at the temperature of melting
ice. For meafuring the differences in the capacity of
this wvory cylinder, and thereby difcovering its different

degrees of moifture, M. De Luc makes ufe of quickfilver,

with which he fills the cylinder, and a part of the com-
- municating glafs tube. 'The more capacious this cylinder
is, or, which is the fame, the moifter it is, the lower does
the mercury ftand in the glafs tube; and wice ver/d. Now
M. De Luc has found, that the loweft point to which it
can fink, is that where it ftands when the ivory cylinder is
foaked in melting ice : he therefore names this point zera;
in the {cale of his hygrometer ; and confequently, the de-

grees of this fcale are degrees-of drynefs, counted from: -

below upwards, as the quickfilver rifes in the glafs tube..

To.give thefe degrees a determinate length, and thus.
render the hygrometers capable of being compared with.
each other, M. De Luc employs in conftru&ing them:
fuch glafs tubes as have been previoufly prepared, by being
made iato thermometers, and filled with mercury, fo as

to
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to afcertain upon them the points of melting ice and
boiling water, and to take exadly the diftance between
thofe points by any fcale at pleafure. That done, the
bulb of this preparatory thermometer muft be broken, -and
the quickfilver it contains-exa&ly weighed. It is by
knowing the weight of this, together with the diftance
between the fixed points of the thermometer, that the
fcale of the hygrometer is determined.  For inftance, let
the weight of the quickfilver be one ounce, and the
diftance between the two abovementioned points, one
thoufand parts of a certain fcale: then fuppofe that the
quickfilver in the hygrometer, to which this tube is to
be applied, weighs only half an ounce; this will give a
fundamental line, confifting of five hundred parts of the
fame fcale. The fundamental line, thus found, is applied
to the {cale of the hygrometer, beginning at =zers, and
meafuring it off about four times over, that the whole -
variation of the inftrument may be comprehended. Each
of thofe fpaces being afterwards divided into forty equal
parts, gives fuch degrees as M. De Luc has found moft
convenient, In general terms, the length of the funda-
mental line of the hygrometer, muft be to the interval be-
tween the two fixed points of the preparatory thermo-
meter, as the weight of the quickfilver in the hygrometer,
is to the weight of the quickfilver in that thermometer.

This proportion between the fcale of the hygrometer
and that of the preparatory thermometer, furnifhes an
~ eafy




APPENDIX
" eafy method of corre@ing in this inftrument the effe@s of
heat upon the merciry it contains.

It will eafily be conceived, from the conftru&ion of the
fcale of this hygrometer, that if its cylinder of ivory was
fuddenly changed into glafs, the inftrument would become
a true thermometer, in which the interval between the

- points, anfwering to melting iceand boiling water, would

. be divided into forty parts. If, therefore, a thermometer,
with a fcale fimilarly divided into forty parts between the
fixed points, be placed near the hygrometer, it will thew
immediately the corre&ion to be made on that inftrument
for its variation as a thermometer ; with fome reftriGions,

“however ; of which M. De Luc has given an account in

the paper he fent to the Royal Society on the {fubje& of this
hygrometer.

That part of the frame of the infirument on which the
fcale i§ marked, is moveable; fo that, before obferving

" the points at which the mercury ftands, it may be pufhed.

upwards or downwards, according as the thermometer has
rifen or fallen with refpe& to the point of melting ice: and
thus the indications of the hygrometer can at once be

freed from the errors which would arife from the difference

in the volume of the quickfilver, on account of the:
different degrees of heat.

Defcription.
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. Defcription of the Manometer, conftru@ed by Mr. |

Ramf{den.

Tue Manometer ufed in this voyage was compofed of
a tube of a fmall bore, with a ball at the end; the baro-
meter being at 29,7, a fmall quantity of quickfilver was
‘put into the tube to take off the communication between
the external air, and that confined in the ball and the part
of the tube below this quickfilver. A fcale is placed on
the fide of the tube, ‘'which marks the deggees of dilata-
tion arifing from the increafe of heat in this ftate of the
weight of the air, and has the fame graduation as that of
Fahrenheit’s thermometer, the point of freezing being
marked 32. In this ftate therefore it will fhew the
degrees of heat in the fame manner as.a thermometer.
But if the air becomes lighter, the bubble inclofed in the
ball, being lefs comprefled, will dilate itfelf, and take up a
fpace as much larger, as the compreffing force is lefs ;
therefore the changes arifing from the increafe of heat will
be proportionably larger; and the inftrument will thew
the differences in the denfity of the air, arifing from the
changes in its weight and heat. Mr. Ram{den found, that

a heat, equal to that of boiling water, increafed thie mag--

nitude of the air from what it was at the freezing
point .55 of the whole. From this it follows, that the
ball and.the part of the tube below the beginning of the

fcale .
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feale is of a magmmde equal to almoft 414 degrees of
the fcale.

If we have the height of both the manometer and ther-
mometer, the height of the barometer may be thence de-
duced by this rule; as the height of the manometer in.
ereafed by 414, is to the height of the thermometer in-
erealed by 414 ; fo is 29,7, to the height of the barometer.

This inftrument, though far fiom complete, having
been conftru&ed in a hurty for the purpofe of a firft expe-
riment, and liable to fome inaccuracies in the obfervations
from not having the thermometer with which it was com-

pared attached to it, feldom differed from the marine

barometer - of an inch. Should it be improved to that
degree of accuracy of which it feems capable, it will be of
~ great ufc in determining refra&ions for aftronomicat obfer-
vations, .as well as indicating an approaching gale of wind
at fea.. ~

U | Meteorological
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[ Meteorological Jeurnal.
D#yof | Time. |Fabren- .| Baro- |Hy- [Ma- | Lat- | Longi- | Winds and Weather. | Remarks, &.
the heis | meter. |gro- [no- | tude. | tede. : )
Month. Thermo- ‘|me- |me-
meter, . ter. |ter.
° In.dec.] © | © | © 7} ° ¢
6 A. M- "8* Fo o o o ol s ofe o o} e o @ NNW my m.
Noon. " 584 29,99 77 |« ofe o of + o < [NW,
June 4M4P. M. | ' 58% BShot IR IDY DR IO N1 4 doudv.
P"'M: h fﬁ N 1T 39,95 81 ofe ol & o o NNW’ y.
Midﬂlgh& 58' 4¢ o ] e ofe of o o o EbyN.
N 6~A..M. . ﬁ - Sl [} Y e o o s @ o N byW do‘ﬂ’.
s  |Noon. 594 20,93} 75| - |- . o « {NE, ’ }hazy
6P. M. |54 3990 79k « |- |+ « « [INEbyE, :
- 6 A. M. - 84 - ¢: o} o i o ofe o o] & o ﬁ gswv, &il’. . '
6 Noon. - 1 29,90 79%| - | §7:17} 1 30 s 1 hage
6P.M. | 56 29,931 73 |- Jo . . . swuys,},w?'
7* - |Noom: $¢ | 2988 1-73-| . .| 53 59] 2 39 [N byR, hazy,
Noon. | -8 3004 75 | . .| 5336/ 0 6 |NNE .-
8”‘ 6 P Ml ’ 53 ;oiq '5‘ . D) s . . . [ . SSE, } My.
-Neonv~=f- ¢8 — +-s00¢t-90 | . .| 54 2| 0 1r |[SBE, -
9 ler.M. 26. {3999 70| . 1 i Sby;[-‘.,} bazy.
10t [Noon. | s4f | 3005} 68 | . .| 54 27| 0 31 WINNE, clendy.
11%  |Noon. 58 2990 70 | . . o 31 SE, cloudy.
12%*  |Noon. (78 2993} 62 J 56 28/ 1 o [SE. bazy.
. 6NA.M0 sl* '.O\'_c~c .6 of o o o “of @ . é E, h -
13t oon. 30.07 skl o . 4] @ 10 & i clear weather,
3 6P¢M¢ gz* . . . .’*o . .‘59.’. '0 . - , P‘
14  |Noom 6o - 30,161 62 .| 6o 211 0 40°W|N, clear weather.
15 [Noon. ’ 1113 29,961 64 .| 60 19| 0 48 [NE, foggy.
6 A. M. | 49 e v ofo ofe oo 5|. o . |SSW, hazy.
th ’
16*  INoon. 55 | 39,54f 64 | . .| 60 37] o 31 ISW, foggy.
Noon. 2 - 126,641 63 | . 63 olo 2 SSW
17" |Midnight. _fg it Dl BN IRt A } cloudy.
6AM | 485 ... 4. .. ) . . . .|[SSE- cloudy.
o [Noom | 52 Fagga|6z | 53|65 20 017~ |y
6 ?c Mo so . ‘ o e s] o sle o o] o LI } SE. ﬁ,ggy.
Midnight.| 48 | . . .. . . -
19™  [Noon. 49 29,73} 31| 5at] 66 14] 6 37 " [SE;-cloudy.
Meteorological
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Dayof | Tinie. |Fahreas: }ﬁu—lﬂ’- Ma: | Lati- { Longz- | Winds and Wewner. siemarks, &o. .
i e heit’s . {gro- {no~ } tude. } - tude. - : f

Month, Thermo- me- | me- .
o meter. ter. | ter.

° In.dec.] © | © [[© 7| ° 7 .

4 A. M, 43. o o oo o e ofs o o« « o |N, fair weather.
June 20t Noon, 43§ 29,00 | 63 | 47 | 67 5} o 46 E |Caim, _clowdy, ..
Midnlght. . 4‘,* e« o o]l of @ efe o ) 0o o o SSW' falr- P e ¢

Noon, '50 29,85 1.65.| 47 [ 68 4| 0 32 SSE, freth, cloudy

"t. MM 4(* * ~e ef e *vl°s ¥le o “wl e .0 - () - o aed

) Them;:neoer in the

. .- . L. e air being 43°, in the]

A. Mo 43 * o ole-s] v wlorcre wl e s & Wy- Y fm gw’of lhﬁl

32  |Noon. 4.:1 20,80 | 66 | 44 | 70 45| © 32 |WSW, } clowdy. . few'it was 31°,
37

Midnigh!. a e o] o o & afe o olve o e & R XS . At6AOM Thermo-
: . -, | meser expofed to ¢
B -+~ .- —4 Sunjs e 12°%

. {Noon. 40 20,77 | 61 72 22| @ 45 |S8W,
3';‘ 6 P. M., 38 @ e el w .‘4' I T ’
idnigllt. . 37 cfe—e ot e ol v efs - of e o o SEbyEr

AM | igd e ]
Noon. | {40 --130,03.4 63 | 38 { 79.23{.3

6 A. M. 38 - 0-0-ofe o] ¢ ofe -0 '_.' . SE, ‘} . --‘-..-

z‘d‘ 6P.M. ‘37 m‘s lte: of o »fe o o
M.‘“igb‘- ﬁ.‘. e oot o of o ot o o

’ A. M‘ 4‘ . ;: - ~" o] o *j0 ' L] Ld . . NNE’ - . - -
JA. M. ‘35 o o afe o ofe o o} e o o NEbyN.}hazy"
2 & 4 A- uc 36 “ o- oo efe ol o of o ‘. . y - ‘lm L
S 6 A. M. ‘36 ¢ o o L] Y CHR T B « |IN byE, \ y :
Noon. | i36 " [30ii3'| 67| 34 | 74. 5|9 44 xL Rt il §
8 P- Ll- ) 37‘ ® o ofe-ol e op ‘v of e o o NE, M.«- -

Noon. 408 30,33 83} 394 74 2 11 46 NE N,&u‘wenhcr I
36“ sP?Mu :4! o eicif e o] o ofs 0 ‘s" ?' '

Noon. ‘40 3900 87 | 41%| 75 a1 3 |WSW,d )rﬂfnqw ‘

.
--
.

b
.
)

2™ 6P M. 19 coenile e vleee o oo [WEW el ,
Midnight.| 39- e o oo e ol e -ulae b o [SSW,raln... -4
) oy 3 A & %
6A. Mc "38 . . " . of * e LI . L . ssW“ "aip‘o‘ ‘ 5\ ! '
28%  |Noon, .39 20,65 | . ~fe-- o 79 36{-8 .{z S, .and igig... .. | | :
Midnight.| :38%F [« e o} I . doudyl s |] !
H v i
----- v $ IR O PO N "¢ | At Midnight Thermo.
Noon. 139 EEGES ISR N IS 78 1{°9 48 : Nva han. iR & er
th oon. k . ' - mewertekpofed-to tl
29  |Midnightf '37§ |- . . ‘.l‘. . L ! S R NNQ, tmr ; : ‘Suaadk.':fe 1;?,“‘
' CRE BN TR SRR MO SPNE
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Mesteorological Journal.. 1
Day oF | Fime. [Fabrea- | Baro [Hy- |Ma- | Laa- | Loog- | Windsaod Weather. | Ramarks, fcc.
] the heit’s meter. |gro- {no- | tude. § tude.
.| Month. | Thermo- me- Ime-
meter. ter. |ter. ‘ ‘
- o . In. dcc. Q Qe o /7| e ’
- T The rife of the Hy-
Noon. 42 29559 {106 | . .| 78 8[10 g8 E {Calm and cloudy. was ooca-
jnm 30"’ Midnight . {Vﬂ'iahk winds M byﬂﬁfebd
g o 42 o o] @+ ol ¢ ofe o o] oo o @ 4 ﬁro u‘M -m “;1
. bm.,
N ' o1 | 30 | 78 s8lse 53 |WSW, hasy weather, |At Noon
aon. 44 39,63 | 8 4 L }) ; .
July 1% |8 P. M. [{- U PO .4.'.”.. o o ‘. « |calm and fair. ter exp )
, ‘Mdmght 49 e o ofe of e oo o e o o |N,fine weather, fun rofe 10° in 10,
e N i - : At 6 P. M, Theyrmome
44 [Noon. 43% 29,71 | 79 | 501 78 82 10 1§ SSW, fair weather. cer o
Midnight.| 45 voeo o oe-od e ofo o o] o.. {Calm and cloudy.  the Sq‘un ro&dfe 0 76°.
Noon. 4 . "o e ef e o] & ’8 36‘“’5' ‘s,wy'
3* [Midnighe. 432 s AU [SE, cloudy.
Noon. g 94 |+ o . " 79-311. 9.7  |Calm and fair.
4(h L6 P‘ Mo :gé .z?og . o o} o ole . . . s. . Fcahn and CW. N {
. Midﬂisb‘- 4‘ o0 o o o o ofe o of o' o @ VMMW‘
Noon. t 2 . o . y :;— SW; foggy.
5™ Midnighe. | ;ﬁ . .9’.94. . .- 79. ”. 9 .7 . lS, ciouogy
(N aon. 80| . Jo-dd 7 8 7?—188,&11.
& 6P M. i?} sl DA I AR I L SR cloudy
8 P. M. 38&\: o o} o s ofe o . o o . & co ,.
. R ) Thermameter  placed
P o5 IR ol I O B | L coke to 3 picce of
Midnight.| 308 o ool o . oe o . .. lN by E, cloudy. ,;;%37%“:%99‘?
AM |40 [vo .o o] NWE . [Near che ice.
ge |Noon. 30f 83 o | o o o o o WS, cloudy. .
P.M. 37 P N T T y toggy.
Midnight.] 39 - o oo ofe o o] e o . [SW, cloudy,
|- .
At 3 P. M. Thermo-
TAM. fo o ]88 | o). oo o of o o . -ISW, cloudy. meteroxpofod&;::
: oon. 49 2083 |« . .80 7 wind blowin
9* r. M, 39 e be ofe of oo oo S| S, choudy | ice, Bl 5
. . I Y PR M by W, thick-fog." frova £2% © 39°.
. idnight.f 38 | - tNFear the ice.
m 39} 2 ,86‘- . . .f 80 22/ 22t2 |SSW, thick fog. Amang the ice.
.o.b' M. A 38% ) 90 of o . o . o o0 SDW: Cloudyfg g
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‘Meteorological Journal.
Day of | Time. |Fahren- | Baro- |[Hy- |Ma- | Lati- | Longi- | Winds and Weath:r. Remarks, &c.
the helt’s meter. [gro- {no- | tude. tude.
Month, Thermo- me- |me-
meter. ter. |ter.
[ In. dec.] © .T o 7 °o v .
_ At 10 A, M.‘Thermo-
s : . meter expafed to the,
el A | B ] Wi | S s ok 26
July 11 SNoon, 3z 29,66 [« | . .f 80 4] . . . |Calm and fair. A ttZr }g{’%gf"::fm;
Midnight.| 44 « ol e o+ ofs o« <+ « o |Lightairs and fair, 37°, thea rafe aénin
. about 8°,
Noon. 45 2958 . J. "l . ] ¢ . . |ENE, cloudy. Light winds.
1% BP.M | 4 RESAR I I DA I Calm, cloudy.
Midnight.| 44 e o o e e o« o)« o . {Calmand fair.
- Noon,. 46 20,63 [« o0 e o« e Caén‘:v and ‘cloudy.
3 by S, fquall
8 P. Mn 42 DY o of o o] o o] @ o« e { anc{clo:ldy. y
. Thermometer fed
Nocn. 6 e du e o . o . |ENE, fogey. €Xpo;
t ool 3 0ggy
.l4 L\hdnlght. 38 . o o o s} @ o]o o ol o o . ENE, Cloudy. S ;O@;l.le Sun .mre to
Noon. . .. T- « « «/ « « . |NNE, .
1% IMidoight) 36 - | .olo oo Ll W, } fair.
' ‘ ’ Thermometer expofed
Noon. . . po
h P 49 . of » o . . of o « . o ., 1
16 Midnight,| 48 SRS I ER Y I } Light aire and clear t8°9 o:! :c Sun rofe to
17 a?::i'ght. 1? D I DAY I I }‘Light airs and clear.
Noon. .. A BN . .o "
13 [amgne] SV [ N IS Y I } NW by W, cloudy.|  rmong the loofe ice.
) Thermometer expofed
Noon. 2060 | « . Jo o . o . |SE, foggy.
th oon: 42 % to the Su fe
19 Midnight] 39 e o o e ofe do o of . o o|E cloﬁ}{ o 85°. n 30" ro
: Near the ice.
' The rifing of the Hy-
Noon, 29,70 | . . 1l 80 30 26 E |NE, ] rometef was occa-
291b Midnight. _‘3’,;‘} . 9.7 J110 .3 7’. . .3 . ? . \E, fow and fleet.| £ o4 by a fire
lighted in the ca-
bin.
4-A. M. | 33 N . . .« |E, hazy and fnow.
AM | 358 0. . 348 . . . i‘v‘%‘j bazy. . :
oop. 4 29,7 31347927142 '
2 fopom. | 3 |POTE) TN AT N, doudy. }
ioP.M.| 328 . . . . W o e o o ISW, ha;y. Clofe to theice, '
Midnight.! 324 29,97 | 73 1. J. .« 4. . o |SWhbyS, cloudy. R
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Day of | Time. [Fabreo- | Baro- [Hy- |Ma- | Lat- | Longi- | Winds and Weather, | Remarks, &c,

the -heit’s meter, [gro- |no- | tude. tude.
Month. Thermo- me- |me- i .
‘meter. . {ter. [ter.. T
° In. dec.| ©° A o slo ¢ -
! 6 A- M. 34 « e o] o . 30% e o o] « o o ' SW s, Cloudy: Th

July 229 Noon. 35 2,76 | .+ o[ 33|80 1/ 632 SW, | o . mmﬁm
6 .P - .M- 3 ¢ e of o o] € o]le o o] o o o s . &u o 32‘,*
Mldnlghtc 35 « o o] o o] ¢ ele o o] o o o E by » huy. *

4 A. M. 37 e o o] o o 36 e« « o o« .|E by N, hazy. .

258" Noon. 36 29,74 | 48 | 40 [ 80 24/ 959 E|] p o0 Hygrometer placed in
6P. M. | 363 |. . .. . 39 T : Bi

Midnight.| 374 o o o] 44|

L o o of o . .

:-~.-.... Cbudy-

Noon.. 20,41 Ile o oo o. . ]E )
#* Ividuighe). 3 [ B N .'ENE,} cloudy. | Near the floating ioe.

Noon. 4 29,64 41 s « . . JINWBHYN hazy.
agh . |4 P.M. 33 . ? 9. 4t ]e « 4. o <N, doudy.’
Midnight.!| 30§ |« . .| 39%|. . ¢ .. . . [|Lightairsand foggy.

| Noon. 1 29,90 324] 80-17{13 23 '|NNW, foggy.
26 Midnight., gg .9’. . ?9. 41 |+ . e e SSE,cloudgyg.y

4 An Mo : 39 . o o] o o ) 40.} 0. « o} o 't ' . E, c‘oud)’.
© e Noon. 38 30,17 | o . . o 80 48|14 42 ENE, hazy.
Po Mo 39 . o o]l & o 33 » o o o « o E)
Midnight.| .”, . f30,30°] .- . . . ¢ <. .« . |EDbyN,.cloudy. )

4 A. M 6 de o]l o o 36% e o of o . e Haly. -
3 . « o+ . |Foggy. 6 A. M. Thermome-

8A.M. | 37 N B L D )
.gn  |Noon. 37 30,35 | 62| 33 | 80 36[15 30  |EbyN, foggy. ter expofed to the
. PoM. [ 358 |- ¢ o+ o 263l¢ « . ¢« | - Sun 15 rofe 9°§.
P.M. |- 36 N I B 7 2 EE Y RS .} SE, hazy. Among the ice.
Midnighr. 40 e o o . of o afle o of . P ’ .

. " |Noon, H Y 30,43 | . . 80 2518 18 ESE; clear.
29“ . Midn;ght.r :z . ’.3. 33. . S. « -« o |SSE, fair.

waons |Noon. [ 48 30,43 | 863 27 | 80 31/ . . . |NEbyN, clear.
3 Ifidnight| ag |o s 7 ) Calm and fair.

Noon, [' 48 30,43 | 92 | 40. |+ « .| . . . [Lightairs atE, fair,

st ”
3 Midnight.|' 48 3045 |« o o 4. ¢ o . . . |Caimand fair.

Auuf goiNoan. [ 48 30,45 36%| 80 37| . . . |Lightairs atE, bazy.
‘“n“.“."Midnighx. . - . | 3043 .". . e W . . . |NNW, foggy.

a  |Noon, 44 303 |« oo ofe o o]e o . |NW .
2 Midnighi.] 45 f3033 ). J .« ofo + o]0 o & NN\’V, fogey-

' N.on, 47 0,1 6| 38 -1 Light airs and fair
d « o o} . .
3 6P.M ., .?o.xz .9 . 3 i N } & weather,

Meteorological
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Meteorological Journal.

"Dayof | Time, Fahren- Baro- Hy— Ma-{ Lati- | Longi- | Winds and Weather. Rax;arks, &c,
the heis | meter. {gro- |no- | tude, | tude. . » . .
Month, Thermo- me- |me- | ;
meter, ter. ter. «
" e . |Ia dec] © o |lo s o ¢~ =
Aug\lﬁ 4“‘ Nooﬂ. 46 e o . 88 30 o' o of o o ) ENE, fow. .1 ,:
74  |Midnight.| 38 N T O O o o o |W, foggy, :
. 8 A. M. 32 * o o] o] o & o o ¢ o o T - !
8. 8P-M- 36} e o o ® ol o o . « o . } cahnandfom.
4 A. M. ' . e s sl . o] ¢ o o SE, F .
gt |Noon. ;i 3002 |47 Jo ofc o . . . Yaria%%?;nd foggy.
Midl‘ligbt- 32 e o o] . B . o] o o . NE, Clo!ldy. .
Noon. 3 29,87 {53 | 271 « .. o« . |NNEcloudyandfnow.
]o‘h 8 P. M. 33 e o ol e ole o o of ¢+ e o ENE, loud
Midnight.| 33 coe e e e o . o o NE, f S0U
v B | B[P 0B || ENE by weathen
12t |Noon. 36 29,60 | 46 | 31 NE, fnow.
Noon. 37 29,68 | 46 | 33 NE, cloudy, fnow
,J'h ‘8 P. Ma 35 . ’o of o of o mdﬂect- _.
Noon. 40 29,68 | 47 | 35 Calm, and fair.
’+‘h 8 P. Mo ) 45 0 ’o of o o] o o N, hﬂ’zy.
At Smeeren-
. Noon. 29,35 | 43 | 34 : NE, hazy. '
™ 3P M. ';2 o . o oo ' zg"’g;kumde Variable and cloudy. '
itude
Noon. 8 29,97 | 41 ~Songltuc ENE, hazy.
16 8 A. M. 37 o » 7- ?4 . 9° sd 45 ‘E. E' CIOUJ)'¢Y
17»  |Noon. 40 29,80 | 54 | 35 NE, hazy,
18 |Noon. 46 29,78 | 45 3'7 NE, clear.
Noon. 3 29,70 | 35 | 35 NNW, rain.
19%  |Midnight.| 39 [« . o D ESE, cloudy.
s |Noon. 40 29,50 | 35 | 35 | 80 12] 7 40 E [SW, cloudy.
LR P56 VA - DA I G Rt I SSW, rain.
+A. M. 8 o o of 34 o o] e . ) .
8 A. M., go o o o 38 o ol . . } SE, hazy aud rain,
.zt [Noon. 40 29,06 | 29 | 34 | 80 5] 254 [SEbyS,
3 P. M. 36 s o o] o o 3 5 el o o o Sh. } fow.
Midnight. 36 e of o o e o e o SE' N
X2 Meteorological
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Meteorological Journal. -

Day of | Time. |Fahren- | Baro- |Hy- {Ma- | Lag- | Longi- | Winds and Weather. Remarks, &c.

the heit’s meter. |gro- |no- | tide. | tude:
Month. Thermo- me- |me-
meter. : ter. |ter, | i
-] In. dec. (-] o o 2 1o r
’ Aug. ”,,N'gqn: 37 e o ol e o+ ¢ 79 24|r 56 E INE, hazy.

Mldnlghto 36} o o o]l o o]l o ele 0 o | 4 e o NNE, rain.

1AM | 328 . PRI NNE, ruin and fleet.,
Noon. 37 29,98 | 30 | 31 | 77 10 % :
288 LPM. | 35k e e|s |3l }WbyN,cloudy.

Midnight.| 35 I R U M

4 A. M. 35 o o o . of 318 . .

« + |SW, cloudy.
Noon. 42 29,79 | 31 | 33 | 75 59

Calm and cloudy.

o
-
L)

+ A. M. 36{ e e e o ] e el o o/ o o o E
25 [Noon. 42 |2079 | 31| 40k| 75 12| 4 51 |byE, | clovdy:
Midnight.] 37 oo «ole of 354l . . . . [SE, rain and fleet.

Noon. 42 20,71 | 26 | 42 | 73 19| 1 46  [SE by S, rainy,
36‘h 6 P. M. 45 20,71 25 4T |, o o] o o . S hazy.

Midnigh‘- 43 29,78 25% o ole o o]l o o o s Cloudy.
4+ A. M. 43 S N L2 1

. . . SWbyS
a7%  |Noon. 45 20,79 | 23 | 43 | 72 40 }bazy.
Midnight.| 46 R S P R SSW

o.
e
-

$AM. | 45Y L. oL ] 42k .
,  |Noon. 46 29,93 | 25 | 42 | 72 19
a8t |4 P. M. 45 N PR IS 1 O
) 8 P. NI. 4[% o o ol o o] o ele o .
Midnight,| 42 S B R PR

. |SSW, foggy.
Wby S, tgog and rain.

.. }NW, haiy.

« e e e
-,
Q
-
<

29  [Noon. 40} 30000 | 28 | 35 | 71 9| 1 28 |SW, fair,

3°(h 8 A, M. 44 e e o e 35& . . .
Noon, 53 30,28 | 33 | 39 | 70 29

+A. M 44 o o o) o o] 335 . . - « (WhbysS,
8 P. M. 48 O R B }

c 0° *
-
-
=
(=g
<
(/2]

4 A M. 44 S EE IR PO ,
31% 3 AL M, | 48 PO U I 7 3 R .. }‘VNW’do“dY'

Noon. 55 30,63 ] 39 [ 38 | 69 3 Variable and fair.

o .
o)
o«

Sept. 1% 1:%‘3"1;4. s 303 | 54 gg b9 oo 2 ?A’TNW,} cloudy.

Noon. 57 30,09 | 32| 49 | 68 14 E, cloudy.
¥ |6 P. M. 52 A 44: 39 . « . . . |ESE, bazy,
8P. M.t saf |- . .l 403 393l . .. . . [ESE, foggy.

o
w
®©

1 Meteorological

[ S —
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4
Meteorological Journal.
Day of | Time. |Fahren- | Baro- [Hy- [Ma- | Lati- | Longi- | Winds and Weather, | Remarks, &c.
the heits | meter. |gro- [no- | tude. | tude.
Month. Thermo- me- |me-
meter. ter, |[ter. g
o In. dec. [ o o 7/ o r ESE’ f
) 4 An Mo 51* o o 4 35 39% e o o] ¢ o o ogg”'
+ A M. §a% o o o 238 40 |- « .| . . .« |ESE, } hazy
Sept. 3¢ |Noon. 65 30,06 | 344| 59 | 65 57| o 8 E |SE, | .
3'P. M. 56 . . 32%| 484. . .| . . . [SSK, cloudy. i
Midnight.| 3 e o o/ 30| 48i]. + .- . . |ESE, clear.
8 A .M. | 62 e o 29 {gt]|e + . « o |ESE, clear
4", |Noon. 58 30,00 37 | 5t | 64 58] o 12 W|Calm and cloudy.
4A. M. | 56 N I ‘gxf « « | « « '« [SE, cloudy.
8 A, M. 58 o e of e o] G Je o o] e e . sEé‘élcﬂl'o
5*  |Noon. 57 29,81 | 30 | g2 | 63 58| o 54 by Ex,'afll:udy and
Midnight.| 56 « « o 44 {5t | « o - . o |SEbyE, cloudy.
2A. M. | 554 Y I TON [ 1 S PR EESE } SE .
. 4A M | 63 |- - Jfasfs2f - . o by E, cloudy.
6% |Noon. 59 29,13| 39 | 6o | 62 27] 1 12 : ,
8.P. M. 56 LR RS B 7 3 CHERE Y IR B E by s’ hazy.
l\lidnigbt. 5.6; e e o ‘o 5 8 * o e .
8 A.M. 8 o o o o o 6[ o s of o o -
™ [Noon. 'gx. 29,02| 36 | 64 | 60 1| 2 35 } SE, hazy. u
- |4 AL M. 54 - o 335 65 . . .+ [SW, fmall rain.
g+ |I8A.M. | 54 oo o 33 [ 634, . . + + |Squally and rain,
Noon. 56 28,71 36 | 66 | 59 35| T 9 [SW by S, hazy, Frefh gales,
g [Noon. 56 28,70| 41 | 65| 59 9| © 37  |WSW, hazy. Freth gales.”
The weather was fo
bad, and the thip h
1ot . . . . " formuch motion, th
. . . . . . . .- . . . . . . . ° . . . » . the arometer could ‘
: not be obferved this}’
day. -
1% [Noon. 58 29,20 41 | 59 | 57 25| 1 32 E [SW, hazy. Frefh gales.,
12'*  |Noon. 57 25.30| 39 | 61 | 56 57 1 §5 NW, fqually. .
At1 A. M. avery har¢
13  |Noon. 56 29,70| 30 | 53 | 56 4| 1 3t [SSW, rain, gale of wind.
Squally weather.
*l9A.M. | . o o 1 2079] s e e o f e o .
4% [Noon. 52 29:39 30 | 55 | 55 40l . . } NW, dito, } Hard gales.
‘ -
. Meteorological.
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: Meteorological Journal.

Day of | Time. Fahren- | Baro- Hy- Ma- | Lati- | Longi- ) Winds and Weather, | Remarks, &c.
heit’s meter. [gro- [no- | tude. | tude,
me-

Month, Thermo- me- ) ,
temeed e cemem| IDEtEr, | ___jter, jrer, | — -
In. dec.}] © oo rto ¢
1% INoon. | 57 29,59'| 32 | 53 | 54 33] o 29 E |WSW, rain. Very hard gales,
Noon. 57 20,90 40 | 53 | 5313} 0 1 W, cloudy, Moderate.
l6‘h 9 P. Mo . e 39,70 o o e e . e« o) @ o o Rai
. - IO.P: M.-, ¢« o o 29160_“. . :.. ',4.. R -‘} n. } Squally.
1% |{Noon. 55 29,801 37 | 54 | 55 1] 0o 7 WNW, bazy and rain.
18 [Noon. 57 20,77 | 44 |+ | 52 53| 0 11 W|W by S, clondy.’
19“; Noon.l 61 30,08 | 50 | . |52 42| 0 29 |W by S, cloudy.
» |Noon, 61 3000 48 | . | 52 31| 016 |SW by W,hazy. ~ |Freih gales.
’°' .. |Midpightd . . . | 29:90) .« |« oo . . . . |WhyS, clou.dy. Modege.
10 A.M.| 61 o o ol 44| . o e o .« [SW by, cloudy. Freth -gales,
21*  |Noon. 63 29,88 44| . o 52 17/ 0 § |SWbyS, ;nbdera’;e g
1oP.M.l. . .| 2023) . o« ofe o of. . .S, hazy. Frefh gales.
. ' SW by S, hard gales|c
224 Noon. 60 39,23 45| - .| 52 28] 1 35 { an{i'fqu:l;y.g‘ Squally.
6P.M. |. . «|2043{. . Jo « o « o |WNW, rain. Strong gales,
Noon. 18 2991| 50| . .| 52 2| 0 49 - |W, cloudy.
3 lenm | . | aagel 2ol L TR s by W, dico. } Moderac.

24%  [Noon. . | 57.. __129:50] 45 |. .| 52 16{ 2 33 SsW,cloud)j.

. I8AM. |. o 19,62 B e A e LA :
2 Noon. i 20,66) 44 | « of o« o« o o [|SWby W, 5 cloudy.
. . nP.Mj. . . 39:80 P T P WS\»\;, ’ Y

; MISCELLANEOUS
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MISCELLANEOUS OBSERVATIONS.

OsservaTioNs for determining .the reffadion in high
latitudes.

JUNE the thirtieth, at .midnjght, the diftance of the
two oppofite horizons, taken by me with Ramfden’s

fextant, was 179° 54'; the height of the eye being
fixteen feet above.the level of the fea.

Auguft the fifteenth, .at midnight, by the aftro-
nomical Quadrant, - the altitude of the fun’s
upper limb  4° 16’ 55° lower limb 3* 46’ o”

Error of the Quadrant — 32~ - — 32
4 16 23 - - 3 45 28
Semidiameter — 15 .51 - - + 15 5%

‘App. Alt. Sun’s

center - - 4 O 32 - - 4 1 Ig
Co. Declin. - 75 56 13 - =~ 75 56 13
App.Lat. - 79 56 45 - -~ 79757 32
True Lat. - 79 44 3 - = 79 44 3

Refra&tion - - I2 42 - - I3 29

| By Dr. Bradley’s tables 11 18 - - 12 27
Allowing forthetherm. 11 53 - - 3 2

Barometer, 29,6  Thermometer, 37°

5 Auguft

k39
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Auguft the twentieth, at midnight,

altltude by Mr Harvey, 2° 25"

Dip —3

X
the {un’s mendian

oo’

49

- 2 21
' Semxdlameter + 1 g

II

~—

Altitude of the Sun’s center 2 37
Co. Declin, 77 31

. F

. 52

3'
26

App. Latitude 80 8

" Refr. by the tables 16

29
44

‘True Latitude 79 51

45

¥ o . Hakluyts Headoland SBE
. "Cloven Cliff - - - EBS18§
.t ° " Variation - - - - 19° 30'S.

‘It may -not be improper to-mention here that Bafhin, in
9614, made an obfervation of the refra&ion when the fun
wis 'l the horizon, in latitude 78° 46/, which alfo agrees
exadly’ with Dr. Bradley’s tables. It may therefore be
prefumed that the refradtions in the hlgher Iantudes follow

‘the fame law as m thefe

‘Specific
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Specific Gravity of Ice, tried by Dr. Irving,

A piece of the moft denfe ice he could find, being im-~
merfed in fnow water, thermometer thirty-four degrees,—
fourteen fifteenth parts funk under the furface of the
water.

In brandy juft proof, it barely floated: in re&ified
fpirits of wine it fell to the bottom at once, and diffolved
1mmed1ately.

September the fourth, attwo in the afternoon, we founded
with all the lines, above eight hundred fathom. Some
- time before the laft line was out, we perceived a flack,
and that it did not run off near fo quick as before. When
we got the lines in again, the firft coil came in very eafily,

and twenty fathom of the next, after which it took a

great ftrain to move the lead; a mark was put on at the

place where the weight was perccived, and the line
meafured, by which the depth was found to be fix hun-~

dred and eighty-three fathoms. The lead weighed above
one hundred and fifty pounds, and had funk, as appeared
by the line, near ten feet into the ground, which was

a very fine blue foft clay. A bottle fitted properly by
\ Y ‘ Dr.

141
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Dr. Iving:(none of thofe fent out having given fatisfadtion):

- was' let down, - faftened: to. the line; about. two fathom:
from the leadi* A thermometéer plunged into the. water
from the bottom flood at forty degrees :—in:water from:
the furface at fifty-five. degrees ;—-in the. fhade, the heat.
of the air was fixty-fix degrees,.

Expenments to.find the Temperature- of the Water at dlffcrcnt Depths,j:
made with Lord Charles Caveadith's Thesrmometer. . . ‘
T)ay ot the Depth n bathomsl I'emperature ot |Correction tor Tempemmre of| Hear of the
Month. to which it was| the Water. as| Comprefion] the Sea at thé Air.
funk. fhewn: by the. andunequal greatelt - Depth '
. Infirument. Expanfionof| to which-it was} .
Spirits. funk, correted
for Compreflion
and Expanﬁon
e : L] g 'S B L
June - 20| 780 15 | o1 | 26 . 483
3oAM - 118 30 1 | 31 | 4of
B.M.} 115 33 0. 33 | 44
Auguﬁ 31 673. 22 .10 32 . 59%

1t appears from the Experiment of July 1ft, in which the
Inftrument was compared with Fahrenheit’s Thermometer at
different Heats, that the Experiment cannot be- depended on
to 'lefs than two or three Degrees, as-the Refults drawn from
the different Comparifons would differ by about five Degrees.

/

Experiments
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e

’Expenments to determine the- ’i‘emperatme of the Water at. dxﬁ'emm: Dcpths of the
Sea, and Quantity of Salt it contains; made with the Bottle fitted by Dr. Irving.
A Meafure, containing 29- Ounces 59 Grains of pure Snow-water, was ufed as 2
Standard ; Thermometer 59 > Barometer 30406. :
{Day of the |Weight of| Depth injThermometer |Thermometer [Thermometer| Weight s Latimd;, &c.
Month, the  |Fathoms. at the in Water| in the Air. | of the
Water, Surface. from the ) Salt,
Bottom.
1773 |0s. Gnm. * ° ° . Gm.
{June 1 |29 404 59 393 51 31 Nore .~ |
' o 2 : oo |L5¢ 8 Off Flam-
93 ‘ 50 " borough Head.
E 1 1008 3},2 ok 49 55 »
‘ 29 440/Surface| g0 50 o Tors
1a{[32 442 y » PO }60 OFf Shetland,
26 |29 462 : ~ 36 496 | 74 At Sea.
July 3 |29 454| | 40 | 44 -| 500} 78
19 |29 369} _, 1 | 44 476 | 8o Near the Ice. |-
{Aug. 4 |30 15] .60 36 | 39 32 510 | 80 30 Under the Ice.
! 3t iz 320 6%0 AN 32; | 220 ‘ AtSe :
12 3051493 || 55 | A0 4 192 | 75 - Atdea.
Sept. 4 { 12 365 216 N
7 56 1 57 | 50 6o ' 6o 14

~ Sea water taken up at the back of Yarmouth Sands, was

in the following ratio to diftilled. water:
. oz. dwts. grs.
Sea.water .- -~ - 21 .16 1347

Diftilled water 21 4 16 }Thermometer, 53%
~ which is, as ro192: 10477,7; or, as T 1,02803.
The quantity of dry falt produced from the above water,
was 13 dwts. 1§ grs. ; it appears, therefore, that fea~water
‘contains more air than diftilled water. v
Y e The
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The refults of the experiments made with Lord Charles
Cavendifh’s thermometer, and thofe with the bottle fitted
by Dr. Irving, differ materially as to the temperature of
the fea at great depths; I fhall give an account, there~-
fore, of the precautions ufed by Dr. Irving to prevent the
temperature from being altered, as well as of the allowance
made by Mr. Cavendith far compreflion, as they commu-
nicated them to me..

"The following is the account of the precautions taken:
By Dr Irving to prevent:the temperature: of the. water:
being changed in bringing up from. the bottom:.

“ The bottle had a coating of wool, three:inches: thick,.
« which was wrapped up in an oiled fkin, and let:into a
¢ leather purfe, and the whole inclofed in a well-pitched.
“ canvafs-bag, firmly tied to the mouth of the. bottle, fo.
¢ that not a drop. of water could penetrate to its furface,
“ A bit of lead fhaped like a cone, with its bafe downwards:
“ and a cord fixed to its fmall end, was put into the bottle;
¢ and a piece of valve leather,. with half a dozen flips of

- ¢ thin bladder, were ftrung on the cord, which, when

« pulled, effectually corked the bottle in the-infide.”™

A F

The
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The following'is Mr. Cavendnfh 's account of rhe cor-
re@ions to be -made for Lord Charles Cavendifh's. ther-

mometer.

% The Thermomster ufed in thefe experiments is fully -

% defcribed in the Philofophical Tranfacions, Vol. L. Page
“ 308; fo that I imagine it is unneceffary to mention it
“ here. But fince the publication of that volume, the late:
% Mr. Canton difcavered, that fpirits of wine and other

¢ fluidsare compreffible ; which muft make the thermometer-

“ appear to have been colder than it really was, and renders
“ a corre@ion neceflary. on that accouat. There is another

“ {maller corre@ion: neceffary, owing to the expanfion of
“ fpirits of wine by any given number of degrees of’

¢ Fahrenheit’s thermometer being greater in' the higher

¢ degrees than the lower.. As the method of computing

«.thefe two corre&ions is not explained in that paper, it.

K may be proper juft to mention the rule which was made:

“-ufe of mdomgm

«“ In adjufting the degree: an the {cale-of this thermo--

“ meter, the tube was intirely full of Mercury, or ‘the-

«Mercury ftaod at no degrees on the{cale, when itsreal heat
“ was 6 5° of Fahrenheit. Let the bulk of the Mercury con-
¢ tained'at that time in the cylinder be called M, and that-
« of the fpirits, S; let the expanfion of fpirits of wine by

. & 3° of Fahrenhext, about the heat of. 6 5°, be toits whele:

¢ bulk.

345
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¢ bulk at that heat, as s to 1; and let its expanfion by one
¢¢ degree at any other heat, as 65°~—x, be to its bulk at 6 5°;
¢ ag sx 1 —d x to 1; let the.cxpanfion of Mercury by one
¢¢ degree of heat be to its bulk at 657 asmto 1; and let
« 23Mm he called G let the compreffion of fpirits of
¢ wine by the ‘preflure of 100 fathom of fea-water,
"¢ when the heat of -the fpirits is nearly the fame as
¢ that of the fea at the depth to which the thermo-
% meter was let down, be to its bulk at 65° as Cto 1;
¢ the compreflion of the Mercury is fo {mall that it may

¢“be negle@ed; let the thermometer be let down N

¢¢ hundred fathom, and when brought upand put into water
4 of 65°~F degrees of heat let the Mercury in the tube
-¢¢ ftand at E degrees; confequently the heat, as fhewn by
- the thermometer, is 65°—F~E: and let the real heat of
¢ the fea at the depth to which it was'funk be'6 5 —x degrees;

) C‘N Ea’xh-{-t-{-x CNdxr 4+«
V“ ——m— —-— Buswten
then65 x=65"—F E+75 =G T 2:sG* o

-¢¢. In this thermometer S=11 60 M~97 ; the expanfion of
-¢¢ the fpirits ufed in making it by 1° at the heat of 65°, waas

-¢¢ found to be % of their bulk at that heat; that is s =

66 ‘7!86’ m= "soo, therefore G=1,013. From M. DeLuc’s
66 expenments it appears, that the expanfion of fpmts ef
-¢¢ wine by 1° at any degree of heat, as 65°=—ux, 1s to its
4 expanfion by 1° at 65°, nearly as-1 w- - to 13 there
-¢¢ fore, d -,,.._ ‘The compreflibility. of the fpirits ufed fer

~¢¢ this thermometer at the heat- of 587, ‘was foundto be

“*-Modifications dc I’Atmofpherey vol, L. page2 g2,
¥ exally
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“ exaltly the fame as Mr. Canton determines it to be at that
¢ heat 5 and therefore its compreflibility at all other degrees
‘e of heat is fuppofed to be the fame as he makes it. Ac-.
-¢ cording to his-experiments *, the compreffion of fpirits of -
“ wine by the preflure.of 29% inches of Mercury at the -
¢ heat of 32° #d ¢ff, nearly the heat of the fea in thefe ex- -
‘““periments, is 5¢% millionth parts of its bulk at that heat ; .

¢ therefore % =1,9and 65 —x =65 —F—E +N x.

Ex E+F+x_LN X 1,9 X F+x.’3 <o
638 ' 638,

[ ] I’g_

OBsEnvuxous ‘madé. by Dri. Irving of the heat of the fea .
agxtated by a gale of wind, and that of the atmofphere...

September the- twelfth, the thermometer: phinged:
into: a. ‘Wwave. of ‘the.. fea, rofe .to 62°; tbe heat of . the.
atmofphere 50%

" This .experiment - was frequently. repeated -during the -
gale, and it gave nearly the fame difference. . At ‘night, .
when the weather - became moderate, the -heat :of - water -
'30 fathoms below the furface was 55° 5 the . furface and .
the atmofphere were 54°.

" “September the twenty-fecond.’ "The fea-water:-was 66°; :
the atmofphere, . 59°+ the wind.at SW, a freth gale..
o Phnlofophml Tnnfa&lom, Vol. LIV, page 261,

OBSERVATIONS -
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©OsservaTions for determining the height of a Mountain
in Latitude 79° 44'; by the Barometer, and Geome-
trical Meafurement.

Obfervations taken by the Barometer, by Dr. Irving.

AU GUST the cighteenth, the day remarkably
clear : :
At 6" in the morning, the barometer by the fea 4.

fidefloodat - - <« - = 30,040
The thermometer 50°

: ‘On the fummit -of the mountain, about an hour

and three quarters later than the firft obfer-
vation below, - - - - 28,266

“Thermometer 42°
About an hour later at the fame place - - 28,258

Thermometer 42°

By the fea fide, where the firft obfervation was

made, and about three hours later - - 30,032
Thermometer 44° ’ '

Height of the mountain calculated by M. De Luc from

the firft obfervation - - - 1585 feet
From the fecond obfervation - - 1592

. Mean - - - - - 15881 feet

SRS

ok Means
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Means ufed to afcertain the Height of the Mountain
Geometrically.

A point was fixed upon, in the moft convenient place

the ground would admit of between the fummit of the

mountain (a well-defined obje@) and the fea fide ; from
hence, in a right line from the mountain, a ftaff was placed
at the fea fide, by a Theodolite made by Ramfden, with
two telefcopes and double Vernier divifions. The inftru-
ment was carefully adjufted ; firft, by levelling the ftand
with a circular level, and afterwards the whole inftrument
by the crofs levels. From hence (A) at right angles to
the ftation at the fea fide (C) and the top of the mountain
(E), a bafe was meafured each way to (B) and (D) of
eight lines of feventeen fathom each ; in all, five hundred
and forty-four yards. The divifions of both the Verniers
were carefully examined, both at fetting off the ftation by
the fea fide, and thofe at the extremities of each bafe,
the fixed telefcope being kept directed to the fummit of
the mountain, and the moveable one dire®ed at right
angles each way, both divifions of the Vernier coinciding
exa@ly. Station ftaves were fixed perpendicular by the
vertical hair of the telefcope, The altitude of the mountain

was then taken with the vertical arch, as a means of de- °

teing any error in the obfervation, and was found to be
Z 8° 50.
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8° go', The diftance not enabling me to take “the de-
preflion of any particular part of the flaff by the fea fide
under the land on the other fide accurately, I fent a man

to ftand clofe before it, and took the depreffion nearly to

his eye, which was foundto be 1° 54. The inftrument
was then removed to the fation on the right (B). The
inftrument being adjufted with the fame. precautions as
before, and the fixed telefcope pointing to the center
ftation (A); the angle to the mountain was 84° 58', the
angle to the ftation by the water fide (C) 294° 44". The
inftrument was then removed to the ftation by the fea fide
(C), the fame precautions ufed in adjufting, and the fixed
telefcope pointing to the center (A) in one with the
mountain, the angle to the ftaff on the right (B) was
24° 44'. Intending to make the triangle B C D ifofceles,
and imagining there might be fome little error from the
unevennefs of the ground, I fet off on the theodolite an
angle equal to the laft, having a perfon ready with a
ftaff on the bafe line to fix it where that angle thould
interfe& on looking through the telefcope; I found it cut

exa@ly at the flaff D 335° 16/, and from thence concluded

the meafure of the bafe to be exa&. ¥ then took the alti-
tude of the mountain by the vertical arch 7° 44’. I then
removed the inftrument to the ftation (D) to take the third
angle ; but from the badnefs of the ground, I eould not
place the inftrument exacly over the {pot’ where the ftaff
ftood ; from hence I took the third angle of the triangle;
the fixed telefcope pointing to (A) and the fame precau-

7 tions
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tions of adjuftment being obferved, the angle to C came
out 65° 15'; lefs by one minute than it thould have been.

I then took from the fame place the angle to the moun- .

tain (E) 275° 1'; more by one minute than the corre-
fponding angle at the oppofite flation (B): but the errors
corre&ing each other, the whole angle CD E=1350° 14'=
the whole angle CBE,

By the triangle ABC, AC comes out 1771,4 feet:

By the triangle ABE, A E comes out 9265,0 feet:

Therefore the diftance CE is -  171036,4 feet.
Angle of the mountain’s elevation feen from G 7° 44':
Height of the mountain above o} - 1498,8 feet:
4+ height of C aboye the water’s edge 5:
Height of the mountain above the water’s edge 1503,8 feet.

I prefer this obfervation to the others, becaufe the three

angles of the triangle ABC came out exaély 180 degrees
by the obfervation. The diftance A C found by the com-
putation, differed only four feet from that by the meafure;
but, the ground being uneven, I did not depend upon the

meafure, but took it merely as a check upon the operation, -

to dete& an error, in cafe of any great difference.
The diftance found by the fimilar triangles
BCE and CDE comes out. - 11037 feet;
The angle of the mountain’s elevation feen .
from A was . - - 8° 50';
Hence the height of the mountain above

A was found - - - 1430,8 feet:

Depreflion of C feen from A was  1° 54';
Z 2 Hence
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Hence the height of A'above Cis - 58,7 feet;
Height of the mountain above C 1498,5 feet:
-+ height of C above water’s edge - 53
Height of mountain above the level of the fea 1503,5 feet;
which differs from that found by the fingle angle three
tenths of a foot. |

I cannot account for the great difference between the
geometrical meafure and the barometrical one according
to M. De Luc’s calculation, which amounts to 84,7 feet.
I have no reafon to doubt the accuracy of Dr. Irving’s ob-
fervations, which were taken with great care. As to the
geometrical meafure, the agreement of fo many triangles,
each of which muft have detected even the fmalleft error,
is the moft fatisfa&tory proof of its corre@nefs. Since my
return, I have tried both the theodolite and barometer,
to difcover w'hether there was any fault in either, and find -
them upon trial, as I had always done before, very
accurate.

OBSERVATIONS
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APPENDIX

Osservarions for determining the Acceleration of the
| PenpuLum,

Defcription of the Pendulum with which the Obfervations
were made, by Mr. Cumming.

“ THE apparatus with which the following experi-
«“ ments were made, was prepared for the voyage
“ with all the care which the fhortnefs of the time
“ would admit, and particular attention was paid to its
“ fimplicity, The pendulum was that which the late Mr.
¢ George Graham had conftru@ed, to afcertain the exat
“ diftance between the center of meotion and center of
“ ofcillation of a pendulum to vibrate feconds at London.

¢ The ball is a fphere of folid brafs, whofe diameter is

¢ three inches and ninety two hundredth parts of an inch; .

« and whofe weight is nine pounds and one quarter.

¢ The rod is a sound fteel wire, one tenth of an inch
¢ thick, and is fo firmly fcrewed into the ball, that it
“ cannot be unfcrewed by band, nor the length of the
¢« pendulum altered without the application: of proper
¢ inftruments for that purpofe, there being no adjufting

¢ fcrew as in clock-pendulumé-
' ¢ The

153



54 |

APPENDTIX ‘
¢¢ The axis of the pendulum is of hard-tempered fieel, -
“¢ nearly two inches long, and moves on angular or knife-
¢ pivots, whofe edges are formed with great care, {0 as to
« lic exa@ly in the fame right line ; the pivots are formed
¢¢ nearly to an angle of thirty-eight degrees from the edge
¢ to the back ; the fharpnefs of the edges is taken off, -
“ and they are carefully rounded, fo that the lower parts
“ of both (on which the pendulum moves) form parts of
“ one continued cylinder, whofe diameter is rather lefs
“ than the two hundredth part of an inch. |

- ¢ Thofe pivots move in angular notches made in two
¢ pieces of hardened fteel, each a quarter of an inch thick ;
“ the notches are formed to an angle of one hundred
“and twenty degrees, with their bottoms fomewhat
“ rounding, and formed fo that the whole length of the
“ pivot has an equal bearing in them ; the ends or extremi-

“ ties of the pivots are floped from the edges on which
¢ they move, towards the backs, or upper fide; and

" ¢ two plates of hardened fteel are fcrewed againft the

¢ angular notches in which the pivots move, fo as to
¢ confine them always to the fame place in the notches,
“ and prevent fuch irregularities as might otherwife happen
% if the thoulders of the pivots fhould chance to touch.
~ ¢ Towards one end of ‘the axis is pierced an oblong
“ fquare hole, from the upper to-the under fide; into
“ which the upper end of the pendulum rod (having its
' | ¢ fides
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¢ fides fomewhat flattened) is fitted, without fthake, but
“ in fuch manner that it moves freely therein from back
“ to front, round a fteel pin which paffes horizontally
¢ through it and the axis, that both the pivots may
“ have an equal bearing, and the pendulum may hang

. ¢ truely perpendicular, without any tendency to bend its -

“ rod, and by that means alter its time of vibration, even
¢ though the axis be not accurately adjufted to a level
“¢ pofition s The error which might arife from accidental
“ frition on the above fuppofition, of an inaccurate

« levelling of the axis, is obviated by means of the ftecl

« plates againft which the very central point of the lowefk
‘% pivot muft in fuch cafe a&.

¢« To the other end of the axis, is fcrewed a pair of
« pallets, conftructed nearly on Mr. Graham’s principle
“ of the dead-beat, but differing from it in having a
¢ degree of recoil which tends to render the longer vibra-
“ tions of the pendulum as quick as the fhorter: but
¢ this precaution is the lefs neceflary, becaufe the weight
¢ which keeps the machine in motion is fo adjufted, as
“ to make the angle of conftant vibrations as nearly as
« poffible the fame with the angle of fcapement ; that is,
¢t to make the vibrations the fhorteft, that will -admit
“ of the wheel to efcape the pallets: by this means,

¢ if the oil applied fhould become glutinous, fo as to

~ ¢ diminifh the a&ion of the wheel on the pendulum, or
“ if any other circumftance fhould happen to fhorten the
(43 arc
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« are of vibration of the pendulum, the weight which
« keeps it in motion muft be increafed, till it is found juft
« fufficient to keep the machine going; by which means
“¢ there is a certainty that the pendulum vibrates fimilar

- ¢ arcs in each experiment, even if the obferver thould not

¢ attend to that circumftance.

« The {wing-wheel is made of tempefed fteel, and the
« points of its teeth are left much thicker than they

“¢¢ pfually are in clocks, in order to avoid accidents; it

¢ has thirty teeth, and carries with it a divided circle
¢ which fhews feconds.

o« On the axis of the ﬁving-wheel there is a pinion, on °
¢ which another wheel a&s : and in the axis of this laft,

« there is a fmall pulley, in the groove of which is applied

¢« the line which keeps th¢ machine going, by means of
“ a weight and counter-weight, in the manner defcribed
% by Huygens in the eighth and cighteenth pages of his
“ Horologium ofcillatorium : this method is the fimpleft
 of any for keeping the wheels in motion while the
« weight is winding up, and is peculiarly advantageous
“in fuch machines as this, which require frequent
“ winding : the weight applied to this machine was fix
“ ounces Troy, which with a defcent of thirty-two inches
“ kept it going for three hours, with a vibration of three
“ degrees.

5 . _ ¢« The -
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“ The whole is contained in a -firong brafs frame,
“ fcrewed on the top of a three-legged wooden ftand,
«¢ three feet four inches high : the front legs extend three
¢ feet eight inches in the dire@ion of the vibration, and
¢¢ the back leg extends three feet four inches from each of
¢ the front legs, at which diftance the three legs are
“ fo conne@ed at bottom, by horizontal rods, that
“ they cannot poffibly alter their relative pofition; by
“ thefe means the point of fufpenfion of the pendulum
“js rendered much more immovable than could be
“ done in any portable clock having a cafe of the ufual
¢¢ dimenfions, without great trouble, and an apparatus ill
- ¢ foited for experiments of this nature.

« In the middle of the horizontal bar that conne@s the

«¢ front legs is fixed a piece of filvered-glafs, by means of
¢ which the whole machine is readily adjufted to its
“ proper pofition: the lower part of the pendulum-
¢ ball hangs dire@ly over this mirror,-on which is drawn
¢ a line from back to front; and when the image of a
¢¢ {mall pin, which is fcrewed into the lower part of the
- ¢ pendulum, is feen bifeéted by this line viewed direly in
“ front, the pofition of the machine is properly adjufted.

« On the back leg of the ftand, immediately behind the

« pendulum, is a hook to hang a thermometer on, for

¢ making frequent obfervations of the temperature of the
“ air, In order to prepare for an experiment, the pendulum
A a . “is
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¢ js made to vibrate till 60 on the fecond-circle comes to
¢ the index, and is then to be held at the extremity of
¢ its vibration by a trigger; on prefling which with the

¢ finger, the pendulum is dlfengaged in an inftant : hence
« the vibrations muft be of equal extent in n every experi<
“ ment.

“ The wooden ftand which fupports the pendulum is
¢ fo confiru@ed, that it forms an oblong fquare box, in

¢ which the pendulum, with every part of its apparatus,

“ is with great facility and expedition packed ; fo fecurely
% that no part can receive damage; and the whole is fo

. ¢ portable, that it may with eafe be carried on a man’s

¢ fhoulder to any acceffible place.

“ This pendulum immediately before the voyage was
¢¢ compared with a’ well-regulated eight-day clock, and in
« twelve hours its beat did not differ fenfibly from that of
¢ the clock’; Fahrenheit’s thermometer being then at 60°.”

July the fixteenth the Pendulum and the Equatorial In-
ﬁrument were landed on a fmall rocky ifland in lautude

| '79 50' N'; and the pendulum being carefully fet up in

a {mall tent ere@ted for that purpofe, and its pofition truly
adjufted, a thermometer was fufpended on the hook

~ behind the pendulum-rod; and the pendulum being re~

2 ~ peatedly -
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peatedly put in motion, it was found to ftop, till a mufket
bullet and a half was added to the weight, which was
found fufficient to keep it in motion; when it was thus
found to continue its vibration, it was locked by the

‘trigger at 60". The equatorial inftrument was fet up
on a bafis of folid rock, and being in this cafe to be ufed

only as a tranfit inftrument, no attempt was made to adjuft

" it either to the latitude or meridian of the place; but the
azimuth and equatorial circles being truely levelled, the
telefcope was dire@ed towards the fun, and fo elevated
that it fhould pafs as near as poflible through the middle
~ of the field. The inftrument being thus prepared, the
Weft limb of the fun was obferved to touch the Eaft fide
of the vertical wire in the telefcope at 5* 19’ 28" in the

afternoon, by the watch ; and at the fame inftant the pen-

dulum was unlocked, and kept vibrating till after the fun
had completed its revolution, and its Weft limb was
again feen to touch the fame fide of the vertical wire.

From the vertical pofition of the wire and the
time of the day, the fun’s motion had a degree of
obliquity with refpe& to the wire, which muft occafion
its diameter to take a longer time in paffing than if it
croffed the wire at right angles: this pofition of the
wire, together with the change of the fun’s declina-
- tion, prolong the time of the fun’s coming again to the
wire; fo that there was an interval of twenty-four hours,
forty-nine feconds and a half, from the time that the fun’s
limb touched the wire on the fixteenth day of July, to
| Aaz the
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the time of it§ return to the fame wire on the feventeenth

day ™.
_ During the time of this revolution of the fun, am account
was kept of the thermometer, and feveral comparifons made
of the rate of the going of the pendulum with my fecond-
watch: in making which, I always-took the time by
the -watch, when the pendulum fhewed 60": thefe
comparifons were chiefly intended to prevent a miftake of
a whole minute in eftimating the acceleration of the pen-
dulum, which only fhewed feconds, having no index fot
‘ minutes

L Z
% July the fixteenth P. M. at 5* 19’ 28" by the watch: the angle
S between- the vertical and circle of declination was 10° 49: the P
fun’s altitude 20°; its declination 21° 8’: the change in the fun’s

" declination in 24 was 310’ 11”: hence the time of the fun’s

coming to the fame vertical hiir of a teleftope, will be retarded
44,1 for (by Cotes, ZEflimatio Errorum, Theor. 35.)

- S

As fine Z P or cofine latitude, — -—_— Comp. Ar, 0;75322
Is to tang. S. 10° 49'; - — — —_— 9,28117
So is the change in declin. 10’ 11 fine, — — 7547161
To 11’ 1” the change in the hor. angle fine, —_— ;;;‘_o;.
Which turned into time, gives — — . 44,8
The change in the equation of time is B ——e 554
Therefore the interval between the two tranfits is —_— 24® 0’ 49,5
Tt was obferved — — — 24 (2) 4§
The difftrence is the gain of the pendulum -— — (1) 15

To
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minutes : and as a candid inveftigation of a matter that
had fo much engaged the attention of the beft philofo-
phers and mathematictans was the only object of my wifh,
1 judged it beft, in the firft place, to give the obferva-
tions juft as they were made, regularly numbered, that
they may be readily referred to from the following tables,
in which the order of the original obfervations is varied,
according to the. periods of time between each pair of ob-
~ fervations. By thus giving the foundations on which the

conclufions depend, all perfohs, who chufe it, may trace

and examine every ftep.towards: the conclufion, and by
that means be enabled to dete&@ any error that may have
crept into the operation; or draw fuch further conclu-
fions as their ingenuity may fuggeﬁ and the matenals
here given may warrant..

To find the time of the fun’s diameter paﬁing a vertical hm'. (Cotcs, Eftim.
Error. Theor. 21.)

Cofine declination —_ —_ Comp. Ar. 0,030
rodu&t of R . 14 503024
As the produ {Coﬁne S. —_ - Cemp. Ar. 0,00778
ks to the produé& of Radus and Cof, Alsitude; —_— e 19,97298.
. 8o is the fun’s diameter in time 13§,6, - — 2,13226
To the time fought -— o139, r=24 1 - 2,14326.
Ik wasobferved | e 2’ 21”,0

Difierence 17,9

Adthough the obfervation of the fun’s diameter paffing the wire has no immediate
commefion with our.conclufien ; yet the agreement between the calculated and the:
obferved time of its paffing, ferves to fhow that the proper allowanse was made for
thc obliquity of the dice@ion it which & paffed the wire..

Day
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|Day ef the

Time by the

N° Time by thel Thermo-| Remarks. }.
Month. Watch. | Pendulum, | meter,
h 7/ 17” ”
e | swas| 6o | s { |Baon
: 2| 6 30 o0 - 49% ~
3 00 00 . . 50
4 00 00 - 3 49
5| 8 30 00 . e 49
6| 9gooo0}] . . 45
1 7] 93000} . , 45
81000001 . . 45
D | IT 00 00 . e 45
10 | 11 30 0O . . 481
11 | 12 o0 0O . e 48%
- 12123000 | . . 46
13 | 12 39 14 "60 51
Tl]th A.M.[ 14| 1.00 00 . . s0f -
15 255 9 6o 49
16 ] § oo oo . 45
171 6 oo oo . 44
18] 7 oo oo . . 494
19| 8 oo oo . . 47
20| 9 oo o0 .« 494%
121 a1 2 23 60 58%:
| 227 12 o0 20 6o 56
P. M.| 23] 1 oo oo . 54
o 1 24 2 30 oo . o 52%
2§ | 3 30 00 . . 56
26| 4 oo oo . . 55%
27 | 4 46 10} 6o 52%
Tranfit  of]
28 | [5 19 24] 4% { the Sun’s
Wett limb.}. -
Tranfit off.
29| . . & 25 the Sun’s{
Eaft limb.
30| 5249 6o 5t *

It
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It has already been faid that the watch was ufed only to:

prevent an error of whole minutes, in eftimating the time
gained by the pendulum in twenty-four hours; the exa&

period of twenty-four hours being determined by the revo- -

lution of the fun.

In order to obtain the acceleration of the pendulum,.

the original obfervations are transferred from the. foregoing

table, to that which follows, for the convenience of ar-.
ranging them according to the length of the intervals,.
beginning with thofe of the fhorteft duration: fo that the
conclufion from each period becomes a check upon thofe:

that follow.

In this table zbe firf} column refers to the original obfer-

vations, from which a conclufion is here to be drawn;:
thus, in the firft line, we find 27— 30, by which is meant

that a conclufion is to be drawn in this line from obfer-

vations 27 and 30, that is, from the acceleration of the-
pendulum from four hours, forty-fix minutes, ten feconds-
-and a half; to five hours, twenty-four minutes nine feconds.

in the afternoen, July 17.

The _fecond column exprefles the interval of time. by the-
watch, between each pair of obfervations referred to.in:

the firft.

'The third column fhews how much- the. pendulum
gained on the watch, in each period exprefled in the
fecond. ' '

Tke fourth column thews the mean height of the Ther-
mometer for each period.

The
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The fifth column exprefles the difference between this

mean height, and 60°, the height of the thermometer at

London when the pendulum was adjufted.
The fixth column thews the contracion of the pendulum
rod by the degree of cold exprefled in. the fifth column,

-according te Mr. Smeaton’s experi'ments,' -publithed in

N° 79 of the Philofophical Tranfa&ions for the year

E754-

The feventh column fhews how much this contra@ion
would make the pendulum gain during each périod of the
fecond column.

- The esghtb column fhews how much the pendulum
would have gained on the watch in each period, if the
thermometer had, remained at 60°, and therefore no con-

'tra&mn of the pendulum-rod had taken place.

* The ninth column thews how much the watch ought to
have loft in each penod allowmg it to have loft uniformly
at the rate of four feconds in twenty-four hours, as was
obferved by the tranfit.

The tenth column fhews how much the pendulum would
have gained on the watch, in each period ; allowing for

its lofing at the rate of four feconds in twenty-four hours,
-and fuppofing the thermometer to have remained conftantly

at 60°.

The eleventh column {hews how much the pendulam
would gain per hour according to the rate of acceleration
given in the tenth column for each period.

TABLE
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:,
|
i
|tude 7§° 50’ N.
: 10 11
Obﬁ‘ﬂ by the|Time gained by the| Ratio of Acce-
re accord-| Pendulum on the| leration per
'its Rate] Mean Time, al-| Hour.
E, as de-| lowing for the -
«d by the] Thermometer,
and Rate of the
. Watch’s lofing.
7 "
27—10 l,gtf 2,12
211§ 2,02 2,93
13—37 4,35 1,92
2278 8,37 1,75
22—90 9,66 1,79
21—95 11,18 1,95
21—o03 12,54 1,97
1—21 11,73 1,60
15134 43,61 5:37
1§—51 46,51 512
I—60 16,07 1,67
13472 48,02 4,62
11388 50,81 447
530 54192 3,96
1541 56,21 3,88
13—68 39571 3,70
13—78 61,00 3,64
I—94 59576 3,37
1—11 2,56 3:34
1—go 71,02 3,02
Io1 72,27 3,00

It.
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It appears by the original obfervations that the pendu-
lum began its vibrations at 60", the inftant in which the
firft limb of the fun’ was obferved to touch the fide of the

vertical ‘wire -in the telefcope of ‘the Equatorial, that

is, at five hours, nineteen minutes, twenty-eight feconds
. in the afternoon by the watch,.on the 16th of July; and
by every comparifon -of thé¢ pendulum with the watch,
that the pendulum was conftantly gaining on the watch,
and in a period -of twenty-four hours, four minutes,
forty-one feconds, had gained on the watch feventy-
nine feconds; and when the revolution of the fun was
completed; it appeared, that the watch had loft four
feconds in the exa& period of twenty-four hours; there-
fore, if four feconds loft by the watch, be fubtra&ed from
feventy-nine, the time gained by the pendulum on :the
" watch, it will leave feventy-five feconds for the time
gained by the pendulum on the mean, or true time, no

deducion being here made for the contra&non of thc pen— '

dulum-rod by the cold.

The odd ﬁfteen feconds are determmed by obfervmg,
that the pendulum thewed four feconds and a half exa&ly
when the fun had again returned to the vertical wire; fo

that this period is determined wholly by the fun, and.

totally independent of the watch; but as the watch is
. found by the fame obfervation to have loft only four
feconds, recourfe is had to the intermediate comparifons

~ of it with the pendulum, which clearly fhow that the - |

Cec pendulum
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pendulum had gained one whole sinute, together with the
fifteen feconds determined by the pendulum and the reve-
lution of the fun: and although it appeats by the
eleventh column of the foregoing table that the watch did
not lofe uniformly at the rate of four feconds in twenty-
four hours, yet its mean rate leaves as little doubt with
regatd te the whole minute gained by the pendulum, as if
s gomg had been perfedtly uniform during the whele
time. ' For, if from the fum of all the periods in the
fecond column, and of all the accelerations in the tenth, a
mean rate be taken, it makes the acceleratian of the pen.
dulum on the watch to be 80",7¢ in twenty-four hours,
whieh differs from the acceleration ebferved by the revo-
htion of the funonly 57,783 and from the rate of going
of ‘the wisitch, determined by the revolution of the fun,
énly i%,79: hence thére can be no poflible roem to
fappofe an error of a whole minute. .

Although the period of twenty-four houts, and the
rate of going of the watch for that time, are very accu-
rately determined by the revolution of the fun; it may
not be improper here to take netice, that from a mean of
fix altitudes of the fun, taken By a very good aftrono-
mical quadrant of eighteen inches radius, the watch was.
eomputed to have loft 5", in twenty-four hours, which:

* differs from the rate given by the revolution of the fun

only ¥”:; this may ferve to fhew how far the mean of
a great number of obfervations by the fame: ebferver and:
’ 3 inftrument
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inftrument may be relied on, when there Is no othet
obfervation to check or corroborate,

It may alfo be proper hete to mention, that the time
by the watch was not obferved at the inftant that the fun
had returned to the vertical wire, and at which the pen-
dulum was obferved to thow 4% feconds, my attention
being wholly engaged in obferving the pendulum. The
watch was found to have loft 77" § by the pendulum, i
twenty-three hours, twenty-fix minutes, forty-two feconds
and a half. An allowance according to this rate for
34" 47 (the fupplement of the laft obfervation by the
watch to the time of the fun’s paffage when the pendulum
fhewed 4"%) amounts to 1".

From whence it follows, that the Weft limb of the fun
touched the Eaft fide of the vertical hair at five hours,
twenty minutes, thirteen feconds and a half, by the
watch; which had therefore loft four feconds in twénty-
four hours,

As the comparifon of the watch and the pendulum in-
this one inftance is not from a@ual obfervation, a tbe in-~
flant, but fuppofes that the watch had kept for thirty-
four minutes to the fame rate of lofing at which it had
becn obferved to lofe for mearly twenty-four hours
immediately preceding; the time by the watch zbus
Md is inferted in the table of obfervations within

Cc 2 : hooks
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hooks to diftinguifh it, that every perfon may have an;
opportunity of judging how far it ought to be admitted.
Upon the whole it appears, that by the revolution of
the fun, corre@ted for the oblique dire&ion in which-it
pafled the vertical wire in the telefcope, the change of
declination and the equation from the time of its Weft limb
touching the wire on the 16th, to the time of its touching
the fame wire on the 17th of July, that the pendulum
gained feventy-fivefeconds in twenty-four hours. But as the
mean height of the thermometer for the time of this ex-
periment was 9°# lower than 60°, the height at which it
was at London when the pendulum was compared with -
the clock; the pendulum ought on this account,
according to Mr Smeaton’s experiments, to have been
contra&ed ..3%- of an inch, and to have gained on that
account 2,72 ; fo that the acceleration of the pendulum
arifing only from the difference between the latitude of
London and 79° 50" N, is 72”,28. '

The pendulum was continued in motion, and the com-
parifons between it and the watch made as before, with
intention to take a fecond revolution of the fun: but at
eleven o’clock next morning, the wind being fair, and
the weather cloudy fo as to afford no profpe& of feeing the: -
fun in the afternoon, the inftruments were taken on board
and the fhips. failed 1mmed1atelg

Augaft
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b

Auguﬁ tﬁe fourteenth, we landed the : Pendulurh,
‘Equatorial Inftrument, and aftronomical Quadrant on

Smeerenberg Point, latitude 79° 44' N; and fet up

the pendulum in every refpe& as formerly defcribed.
The equatorial and quadrant were alfo fet up, and pre-
‘pared for obfervation.

"I"he pendulum was fet a going when it was exadly

6h o o’ P. M. by my watch, from which time it was fre-
quently compared with the watch, till sh 50’ A. M. the
15th; when the pendulum ftopped. It was again fet
a going with the additiohal weight which had formerly
been ufed, when the watch was exa&ly 6! oo’ 00", and

continued going from that time till after. five in the
morning of the 18th, in which time the thermometer was.

obferved, and the watch and pendulum compared, as in the
following table : .many ahitudes of the fun were taken.
with the quadrant, on the 15th A. M. but without any
. further opportunity till the 18th A. M. when they were
repeated to afcertain the rate of the watch’s lofing..

Day

171



178 APPENDIK

Day of the | N° |Time by the{Time by the Thermo- 1 Remarks.
Month. Watch. | Penflulum. 1 méter. | . :
N AR "o o

A“I;g.‘ ;v‘}th’} t | 6 0o oo 6o 44
2 (72953 6o | 43

12 13 30% 6o 40

15th, A.M.| 4 | 5§ 00 09 6o 36  {The Pendulum
T s fswe | e | g feosbenin
P.M.|6 |2 o09 225 6o gg |Weight,

7 1859 49 6o | 37
16th, A.M.| 8 |2 oo oo 36;
9 {3 00 o0 . 37

10 | 4 oo oo . 36

11 . § co oo | . 37
12 | 6 00 o0 . 36%
1370000 | < . 37
1480000 | : . | 37
15tgoooo | . 37

16 |10 00 00 | . 37

17 |11 00 oo Y 37

Noon 18 |12 00 oo . 37

| P.M. |19| 1 00 00 . 37
, 20 | 2 or 391 6o \ 37
1 121 )3 o1 342 6o | 37

Day
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fDay of the] N° [Time by the[Time by the] Thermo-| ~ Remarks, —
‘Morth. | | Watch. | Pendulum. | theter.
| e o~ R —
22 l7 13 16 6o 38
23 f 9 oo od . 38
24;\10 oo oo | . 374
.. |28 |11 o0 57 6o 37
Midnight,| 26 |12 co oo . 38
Aug:ﬁth’}b 27 | 1 o0 00 } . 38
" | 28| 20000 | . 38 |
29 | 3 00 00 . 38
| 30 r 4 00 00 . 37%
. 31| § 00 o0 [ . 37+
¢ | 32 ' 6 a0 oo . 38
33170000 | - 37=
) 34 | 8 oo oo . 371+
| Noon | 359 oo oo . 37k
- P.M. | 36 |10 00 oo . 38:
37 |11 00 oo . 37
38 |12 00 o0 . 39%
39 | 1 oo oo . 40
5: 40 | 2 o2 58 6o 41
41 | 4 23 45; 6o 4 |
42 |10 o0 19: | 6o 39 |
Between five and fix in the morning of the eighteenth, it blew hard,

and the Pendulum {toppe

The-
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. The following table is conftru@ed in_every refpe the .
. fame as that defcribed . pége 163, and diﬂ'cr;c,f;:fxqm"
it only ir having an addstional column, in whieh is given-
. the rate of acceleration of the Pendu]um in twenty-four ,
~ hours, accordmg to the time by the ‘watch; correted by !
' a mean of fixteen altitudes of thp fun taken on the 15th,
~and a mean of thirty-nine altltudes on the 18th of Augutft,
' from which the watch appears to have loft, during the in-"

terval of the three days, at the rate of 23,7 per day. The
rate of acceleration of the pendulum in twenty-four hours
being thus determined, agreeable to ‘the acceleration ob-
ferved in each of the laft eight periods, being thofe of the
longeft duration; and thefe obfervations being already
corre@ed for the thermometer ; a mean is taken from the

!

whole as the true rate of acceleration of the pendulum on

mean time in twenty-four hours.

TABLE
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|
3, in L#itude 79° 44’ N,
~ I0 I1 12
 the] Time gained by]Ratio of Acce-[Ratio of acceleration of]
cord-| the Pendulum ou] leration per] the Peadulum on the]
Rate} the Mean Time,] Hour. Mean TimeinTwenty-
Jsde.| allowing for the Four Hours.
ythel Thermometer
ﬁthe and rate of the
Watch’s lofing.
; ” ”
| 37 375
47 - 3419
9,65 4,11
19,12 3941
21,95 | 3,52
27,20 3,34
37:44 3,41 ”
41,04 | 2,73 ,
69,04 3,00 e« 72,07
67,91 2,95 < . 7979]
72,8g 3,05 o s 73924
71,7 2,99 ¢ . 7L
76,66 3,08 + . 73,98
78,08 3,07 . . 73,86
14.6,8! 3,06 . . 73’5
200,63 313 o« o 75923
Mean 73,06
Which gi e Accele-{
. rafi!;ng:);'?hcth;enduhm -
on true Time from the

change of Latitude.

From
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From the rcfult of this table, the time gamed by the
-pendulum in twenty-four hours of mean time, after de-
du@ing the acceleration on account of the contra&ion of
its rod by the cold, is feventy-three feconds, and fix hun-
dredths of a fecond; which is one fecond, and two hun-
dredths of a fecond more than by the refult of the obfer-

vations of the 16th and 17th of July.  But although the .

rate of going of the watch from the 15th to the 18th
days of Auguft, was afcertained by a mean of fifty-five al-

titudes of the fun, I am inclined to give the preference .

to the obfervations of July, where the exa& petiod of
twenty-four hours was determined by a revolution of the
fun, obferved with a telefcope whofe magnifying power
.was fixty. And notwithftanding that the height of the
thermometer during the time of obfervation in Auguft
was remarkably aniform, and that the watch was found by
“the comparifons with the pendulum to_have loft during
the whole time as uniformly as could feafonably be ex-
peced; yet a fmall irregularity in its rate of going near
the beginning or end of the obfervation, mnght occafion
the difference of this refult from the former,

As the time corre&ted by'the mean of fix altitudes of
the fun taken on the 16th and 17th July, differed
only one fecond and a half from that obferved by the

E e revolution
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revolution of the fun, there is reafon to believe that the
period of three days,. determined by a ‘mean of fifty-five

altitudes, taken on the r5th and 18th of Auguft; might
be relied on to one fecond at moft: and that, although
the conclufion from the obfervations of Auguft are not fo
decifive, on account of its depending in fome fmall degree
on the regularity of the watch,, it ftrongly corroborates the
conclufion from the obfervations in July, as it proves that
the acceleration of the pendulum proceeded from an uni- -
form caufe, which produced equal effe@s in each cafe.
This is yet further proved, by eomparing the pen-
dulum when it returned to London with the fame clock
with which it had been compared before the voyage, the
thermometer. being at this time alfo at 60°, and the addi-.

- tional weight of a mufket bullet and a half being applied

to the. weight which. kept it going;. the. pendulum and
the clock were found to agree fo well, that no fenfible:
difference could be diftinguithed in their beats for the:

- {pace of twelve hours..

From all which circumftances it may fairly be con- -
cluded, that a pendulum whieh vibrates feconds at
London, will gain from feventy-twoto- feventy-three -
feconds in twenty-four hours, in latitude 79° 50';

allowing the temperature of the air to be the fame at

both places.

4 : Thefe
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Thefe obfervations give a figure of the earth nearer to
Sir Ifaac Newton’s computation than any others which
bave hitherto been made.

According to Sir Ifaac Newton the Pen-

dulum gains in latitude 79° 50/, 66",9;

In which cafe the equatorial diameter _
would be to the polar as =~ . 230to229:
According to Mr. Bradley’s computation,

from Mr. Campbell’s obfervations, 76,6 ;

Equatorial diameter to the polaras .~  201to0200:
‘According to Maupertuis, - - 86,5;
Equatorial diameter to the polaras -  178to179:
72,28 '
735063

Equatorial diameter to the polar as - {2.'1 2,9 to 2119
|210,7t0 209,7:

AEcording to my obfervations, - {

The mean of which is very nearly as - 212 to 211.

Ee 2 REFERENCE

79
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‘REFERENCE 7t0o PLATE XL

Fig. 1. Is a general view of the apparatus when fitted up;

the pendulum bemg locked by the tngger, and
* ready for an experiment:

Fig. 2. The upper part of fig. 1, on a larggr, fcale, in
order to {hew the feveral parts more diftin&ly.

Fig. 3. Reprefents the whole frame and apparatus when
packed for carriage.

Fig. 4. Is the cap which covers the ‘wheels and pallets,
detached from fig. 3.

A. Fig. 1. The pendulum-baﬂ.

B. B. The pendulum-rod. o

C. C. Fig. 2. The axis of the pendulum.

D. - An oblong hole in the axis, into which the
end of the pendulum-rod is fitted, and
fecured by means of the fieel pind.. -

E. E. -  The upper part of the wooden frame; to
which the three legs are ftrongly fixed by
hinges and table-joints, and on thch 1s
fcrewed

"F.F.F.F, A ftrong brafs frame which Tupports the

pendulum and wheels.
G.G.
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G. G. Fig. 1. A flat board that forms one of the fides of

H.

I. -
K‘o '
L.L.L.

the box, fig. 3, and has two fmall mortifes
near its ends, which receive the points of the

fore-legs of the ftand; two fmall fteel rods,

which are jointed near the lower end of the -

back-leg hook into the ends of this board,
fo as to preferve the relative pofition of the
three legs unalterable : and near the middle
of it is fitted

A piece of filvered glafs, with a diamond
line on it from back to front, for adjufting
the poﬁuon of the ftand: and

The trigger for locking the pendulum.

A: wooden wedge which 1s occafionally put
under either end of the board G. G: to adjuft

* the fland to its proper pofition ; and when;
packed, 1s. put m its place, as reprefented n

the figure,

‘Pieces of wood fcrewed to the legs, having

cavities in them which embrace the pen-
dulum-ball when the legs of the ftand are

brought together in order to be packed, as.

n fig. 3.
A flat piece of wood, under the ends of which:

are confined the fteel rods that conne& the
back leg of the ftands to the board G. G.

when the ftand is packed.

*N. A turn~

18t
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" A twn-button, under which the line which
carries the weights is put when packed for

carnage
A pin on which the wexghts are put when
packed.

The pulley.and ratchet by means of which the

nmachine is kept going whilft it is winding up.

The weight that keeps the pendulum in
motion. ,

* . 'The counter-weight.

The index which fhows the feconds on a
divided circle fixed on the axis of the {wing-

" wheel. -
" ‘The thermometer fufpended on a hook im-
* mediately behind the pendulum wire.

Two leather ftraps that fecure the whole
when paeked, as in fig. 3.

NATURAL
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APPENDI X

NATURAL HISTORY..

TH OUGH the fhortnefs of my ftay at Spitfbergen,

‘and. the multiplicity of occupations,. in which I
was neceflarily employed, during the greateft part of that
time, rendered it impoffible for me to make many ob-
fervations on its natural produ&ions; yet as there are
among thofe few fome which have not before been made
public, I am in. hopes that this.article will not be found
wholly unprofitable. The following catalogue, imperfe&
as it is, may ferve to. give a general idea of the fparing
producions: of. that.inhofpitable climate.. '

As modérn. naturaliffs have.formed the technical terms
of their fcience out of the Latin, it becomes neceflary
to make fome ufe of that language, in order to rendeér
the defcriptions. of fuch. things as are new,. intelligible to-
thofe for whofe ufe they are intended:.I fhall always,.
however, annex Englith names. to.the. {cientifick ones,,

when fuch are-to be found..

M AMMALIA.
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M AMMATULTI A

-~

“TricHECHUS Rofmarus, Linn, Syff. Nat. 49. 1.
Ar&ick Walrus.  Penn. Syn. Quadr.

p- 335-
This animal, which is called by the Ruflians Morfe,

from thence by our feamen corruptly Sea Horfe, and in

the Gulph of St. Lawrence Sea Cow, is found every where
about the coaft of Spitlbergen, and generally where-ever
there is ice, though at a diftance from the land. Itisa
gregarious animal, not inclined to attack, .but dangerous
if attacked, as the whole herd j join their forces to revenge
any injury received by an individual,

Puoca Vitulina. Linn. Syft. Nat. 56. 3.
Common Seal. ‘Penn. Syn. Quadr. p. 33q.

Found on the coaft of Spit{bergen.

Canis Lagopus. Linn. Syft. Nat. 95. 63. .

‘ Ar&ick Fox. Penn. Syn. Quadr. p. 155.
Found on the main land of Spitfbergen and ilands ad-
jacent, though not in any abundance. It differs from
our Fox, befides its colour, -in having its ears much more
rounded. It fmells very little. We ate of the flefh of
one, and found it good meat. '

5 ~ Ursus
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Ussus Maritimus. Linn. Syff. Nat. 70. 1.

Polar Bear. Penn.Syn. Quadr. p. 192.T. 20.F. 1.
Found in great numbers on the main land of Spitfbergen;
as alfo on the iflands and ice fields adjacent. We killed
feveral with our mufquets, and the feamen ate of their
fleth, though exceeding coarfe. . This animal is much
larger than the black bear; the dimenfions of one were
as follows:

Feet. Inches.
Length from the fnout to the tail, - 7 I
Length from the foout to the fhoulder-bone, 2 3
Height at the {houlder, - - - 4 3
Circumference near the forelegs, - - 7 o
Circumference of the neck clofe to the ear, 2 I
Breadth of the fore paw, - ' o 7

Weight of the carcafs without head [km
or entrails, - - - 6101b.

Crrvus Tarandus. Linn. Syf. Vat. 93. 4.
Rein Deer. Penn. Syn. Quadr. p. 46. T. 8.
F. 1.
Found every where on Spitfbergen.
We ate the fleth of one which we killed, and found
it excellent venifon.

Bavaena Myflicetus. Linn. SyB. Nat. 105. 1.
Common Whale. Pemnn. Brit. Zool. p. 85.

Ff ' This
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This fpecies, which is fought after by the fithermen in
preference to all other whales, is found generally near
the ice. We faw but few of them durnag our fay.

Bavaena Phyfalus. Linn. S}ﬂ Na. 106. 2.
Fin Fith. Pemn. Brit. Zool. p. 4¥.

Found in the acean near Spitfbergen.

A \4 E 8. -

ANas mollg'ﬁma. Linn. Syff. Nat. 198. 15.
Eider Duck. Penn. Brit. Zool. p. 454.
Found on the coaft of Spitfbergen. &

Avca aréfica. Linn. Syff. Nat. 311. 4. ,
The Puffin. Penn. Brit. Zool. p. 405.

Found on the coaft of Spitfbergen.

Avrca Alle. Linn. Syft. Nat. 211, 5.
Found on the coaft of Spitfbergen in great abundance.

ProcELLARIA glacialis. Linn. Syfi. Nat. 213. 3.
The Fulmar. Penn. Brit. Zool. p. 431.
Found on the coaft of Spitfbergen. .

CoLyMmsus G)ylle. Lisnn. Syft. Nat. 220, 1.
Found on the coaft of Spitfbergen.

5 CoLyMBUS
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* Corvmsus Troile. Linn. Syf. Nat. 220. 2.
Found on the coaft of Spitfbergen.

CovrymsuUs glasialis, Linn. Sy, Nat, 221. 5.
The great Northern Diver. Penn. Brit.
Zool. p. 413. S
Found on the coaft of Spitfbergen. -

Larus Riffa. Linn. Syft. Nat. 224. 1.
Found on the coaft of Spitfbergen.

Lanus. Parafiticus. Linn. Syff. Nat. 226. 10.
' - The. Ar&@ick Gull. Penn. Brit. Zool. p. 420.

Found on the coaft of Spitfbergen.

Larus Ebiirnexs, niveus, immaculatus, pedibus
plumbeo-cinereis. ’
Found on the coaft of Spitfbergen.

This beautiful bird is not defcribed by Linnzus, nor, I
believe, by any other author; it is nearly related indeed
to the Rathfher, defcribed by Marten it his voyage to
Spitfbergen, (See page 77 of the Englifh tranflation) but,
unlefs that author is much miftaken in his defcription,
differs effentially fromy it.' Its “plce in the Syfema
Nature feems to be néxt after the Larus navius, where
the fpecifick difference given above, which will diftingui(h

Ff2 ' it

‘.187
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it from all the fpecies dcfcnbed by Lmnaeus, may be
mferted .

-

DEscrRIPTION.

Tota avis (quoad pennas) nivea, immaculata.
Roftrum plumbeum,

Orbite oculorum crocee,

Pedes cinereo~plumbei. Ungues nign,
Digitus Pofficus articulatus, unguiculatus.
Ale cauda longiores.

Cauda mqualis, pedibus longior.

- Longitudo totius avis, ab apice roftri ad

finem caudz, . Uncias 16
Longitudo inter apices alarum expanfarum, -~ - 37

.Sn.zwA’Hirando Linn. . Syf. Naz. 227, 2.
- The greater Tern. Penn. Brit. Zool. p. 428.
Found oa._the coaft of Spitibergen.

EMBERIZA nivalis. Linn. .Sfyﬁ 41Vat 368; X.
The greater Brambling.  Penn. Bris.
" Zool. 321. »

. Found not only on the land of Spitthergen, but alﬁ)

upon the ice’adjacent to it, in large flocks: what its food

can be is difficult to determme ; to all appearance it is a

granivorous

Roftri, . . - - - = 2

-
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granivorous bird, and the only one of that kind found in
thefe climates, but how that one can procure food in
a country which produces fo few vegetables, is not eafy
to guefs.

A MP HTIBTI A

Cycrorterus Liparis. Linn, Syf. Nas, 414. 3.

Sea Snail. Penn. Brit. Zool. I1L. p. 105..
" Two only of thefe were taken in a trawl near Seven Ifland

Bay.
P 1 S C E S

Gabus carbonarius. Linn. Syff. Nat. 438. q.
The Coal Filh. Penn. Brit. Zool 11L. p: 152:

‘Though we trawled' feveral times on the North-fide of
Spitfbergen, and the feamen frequently tried their hooks
and lines, yet nothing was-taken except a few individuals -

of this and the foregoing fpecies. |

. . cabad oo PV o1
I N 8 E €, T  A.

CANcn Sqml/a I.mm ;S,'yj} Nat. 10 51 66
The Prawn. Merr. Pm. 192,

Found

LI I T . b o, ?
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Found in the ftomach of a- fcal caught near the coaft of
prt{bergen. : o !

CANCER Boreas, macrourus, thorace carinato aculeato,
manibus levibus, pollice fubulato incurvo.
Tab. XII. Fig. 1.

This fingular fpecies of Crab, which has not before

. been defcribed, was found with the former in the ftomach

of a Seal; its place'in the Syflema Nature feems -to be
next ‘after Curcer Norwegicus.

DESCRIPTION.

ﬁorax ovatus, tricarinatus: Carine laterales tuber-
culofae, antice {pina’ acuta terminate; Carina dorfalis

fpinis tribus vel quatuar validis armata; antice produ&a

in roftrum porre&um, acutum, breve, Thorace quintuplo
brevius ; prater {pinas carinarum, angulj 1aterales thoracis
antice in {pinas terminantur,

Antenne duz, thorace fere triplo” breviores, bifidee:’

Ramulus fuperior crafliufculus, ﬁliformis, obtufus 3
Inferior gracilis, fubulatus.
Palpi duo, duplicati; Ramus fuperior follatus, feu

_explan,atus in Jaminam ovalem, obtufam, longitudine

antennarum, intus et antice villis ciliatam ; Ramus interior
antenniformis, fubulatus, multiarticulatus, antennis triplo
longior.

Paraflatides
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Paraflatides decem, anteriores parvi; poftremi magni,
pediformes articulo ultimo explanato in laminam ovali-
oblongam. '

Pedes decem, duo primores cheliferi, carpis incraffatis,

reliqui fimplices; pares fecundi et tertii filiformes, graciles’;
quarti et quinti craffiufculi.

- Cawuda thorace longior, fexarticulata ; articulis quinque
anterioribus carinatis, carinis fpina antrorfum vergente

armatis ; articulus fextus fupra bicarinatus, muticus, ter- -

. minatus _fo/fo/is quinque, articulis caud= longioribus ; in-
termedio lanceolato, acuto, porreto, craflo, fupra pla-
niufculo, quadricatinato carinis interioribus obfoletis,
fubtus concavo ; lateralibus ovali-oblongis, obtufis.

Neuflers decem (nulli fub articulo ultimo) duplicatis
Foliolis lanceolatis, ciliatis.

04/. Specimina magnitudine variant, alia tnunc:aha,,
alia feptem uncias longa. g

CANCER Am'pu'lla, macrourus, articularis, corpore ovali,
pedibus quatuordecim fimplicibus, laminis
femorum poftici paris ovato-fubroturdis.

Tab. XII. Fig. 3. :

This fingular animal was alfo taker out of the ftomach

of the fame feal in which the two former were found.

Its place in the Syﬂema Nature is next to Cancer
Pulex.

DescripTIONS
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DescrIPTION.

InfeGum ex ovali-oblongum, glabrum, pun&ulatum,
articulis quatuordecim compofitum, quorum primus
capitis eft, feptem thoracem mentiuntur, et fex caudam
tegunt.

Capitis clypeus antice inter antennas in procefflum
conicum, acutum defcendit.

Antenne quatuor, fubulate, articulate, fimplices, cor-
pore decuplo breviores.

Pedes quatuordecxm, fimplices, unguiculati; ﬂmora
poftremi paris poftice acuta, lamina dimidiato-fubrotunda,
integra, magna, quatuor lineas longa.

‘Cauda foliata, foholo unico .brevi bifido: Lacinie lan-
ceolate, acutz.

Neufleri duodecim, duplicati, fubulati, plhs longls
ciliati, pofteriores retrorfum porre&i.

0}/ Specimina magnitudine variant, uncialia et biun-
cialia erant.

CANCER nugax, macrourus, articularis, pedibus quatuor-
decim fimplicibus, laminis femorum fex pofteriorum dila~

“tatis fubtotundo-cordatis.’

Tab. XII. Fig. 2.

This animal, which has not before been defcribed,
fthould be inferted in the Syflemma Nature near Cancer
Pulex 3 it was taken in the trawl near Moffen Ifland.

4 DEscrIPTION,
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DEescriPTION.

-

Infe&um oblongufn, compréﬁ'ufn, dorfo rotundatum,,

glabrum, fefquiunciale, articulis quatuerdecim compo-
fitum, quorum primus capitis éft, fsptem -thoracem men-
tiuntur, et fex caudam efficiunt..

Cajum Clypeus finu obtufo antlce pro antenms emar-
ginatus.

Antennz quatuor, fubulatae, muItlarucu]atae 3 fuperiores

corpore fextuplo breviores, bifide: articulo bafeos com-

muni, magno; Ramulus interior exteriori duplo brevior.
Inferiores fimplices, fuperioribus duplo longiores.
Pedes quatuordecim, fimplices, unguiculati, unguibus
parum incurvis. Femora fex pofteriora poftice au@a.
Laminafoliacea, fubrotundo-cordata, dimidiata, margine
integra, magna, (tres lineas longa.)
Cauda apice foliata. Fo/io/is duobus, oblongis, obtufis,

parvis.
WNeufleri duodecim, duplicati, lineari-lanceolati, pofte-

_ riores retrorfum porre&i, ut facile pro appendicibus caudz
fumantur.

Cancer Pulex. Linn. Syft. Nat. p. 1055. 81.
Taken up in the trawl along with the former.

G g ~ VERMES.
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VERMES

-

\

SiFUNCULUS Lendxx, corpore nudo cylmdraceo, apertura
{ubtermmah. Tab. XIIL Fig. 1.

Found adhering, by its {mall fnout, to the infide of
the iateftines of-an Eider Duck. . Mé. Hunter, who at
my requeft'difleGed it, informed mg that he had feen the
fame fpecies of animal adhering to the inteftines of
whales. -

RO RS BN , e
| Dsscnxrudn. -

Corpw croceum, fubcyhndraceum, tres lineas longum,
craffitie pennz pafferine, utraque extremitate parum at-
tenuatum, apice terminatum in Rofiram anguftum corpore
quintuplo brevius, quo tunicis internis inteftinorum fefe
affigit ;: prope.alteram extxemxtatc;}n dpertura fimplex,

ro lubitu extenfibilis.
A. A picce of the mteﬁu}e, w;gh she ammals adhermg
thereto.
B. One of the animals magn{,ﬁed
C. Thc fame cut open. .. . '

_" ‘1 T

Ascipia gelatmo/b. Lzr;fi.'S/f Nat. 1087. 2.
G o) Taken

- P
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Taken up in the trawl, on the North fide of

Spitfbergen.

. - .
L ' 1 ]

Ascipia ré/iica. Linn. Syf. Nat. 1087. 5. :
Taken up likewife ‘i “the ; tra'wl, o sthe. th ﬁde
of Spitfbergen. I P TEUS L

Toad. Df‘tf)j

LERNEA branchidlis. L:m:. .@:ﬂ. Aéat. 1.0 5 AP
Found in the gills of the Sgam‘aﬂmenuonédfbefpm. vm
RN I LN 97 sl
Cvr1o Aelicina nuda corpore fpirali. { i we
Marien's Spitfbergen Englifb, p. 141, t. Q.

fig. e. Smait flime fith:
Found in mnumerable quantmes throughout the

N ', . ,..v ‘\ ~‘ . N “e \‘
Ar&xckfeas. o e
GreaIng 9 &A"f.; ¢! JJ XL.{ $L: L9 Ji}u 2T

"DE'SCRE?“?:!ON. S "', T

u:~; D LY Ll s

ITITIRS
U

Corpus magnitadine 'pifi, mepii'am ad inflar: hplicis

involutum, . A £ 136 0.
Ale ovatz, “obtulee "e‘x'panfz, coq'aore ﬁﬁqﬁ%&. A
RIS H‘{j .

Cvr10 limacina nuda, corpore obconxw 2 Mo oii

The Sea May Fly. "Marten's’ gpz “/bxergen
Englg(b, p., 162 Tab.‘P f 5. .

)*'Q A} 210\
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APPENDIX.

This little-animal i found where the laft is, in equal
abundance, peopling as it were this almoft- uninkabited
ocean. Marten fays that they are. the chief food of the
whale-bone whale §: and our fifhetrhen, who call them by
“the name of whale food, . are of the fame opxmo& .

MEDUSA capzl/ata Linn. Syf. Nat 1097 6
. Sea Blubbet. - "% - -

'Ihhen up on &epé[ﬁgc home, nbbut the latltudc 65°

ASTERIAS pappajiz Linn. Syﬁx :Nat, 1098. 2. |

" Taken up on the North ﬁde of prtibergen

© ASTERIAS riberss L::m Syﬂ Nat. 1099.. 3.
Sea Star.

Alfo taken -up m the trawl . on the North fide of
Spitfbergen.

Asterias Opkiura. Linn, Syf, Nat. 1100: 1.
We likewife took thls -up in the trawl, on the Nortb
fide of Spitfbergen. S

Aster1as peétinata. Limm: Spff. Nat. 1101; 14.
_‘This, as well as all thf: reft of this génus, was taken up
in the trawl on the North fide of Spitfbergen.

CHITON




A?Pﬁﬂﬂlx...

Cm'ron ruhr Lmﬂ .S)jt' Nat 1107 7
Coat of Mail Shell. -

Taken in the trawi oh! tbe North ﬁde of Spltﬁ:ergen.

Leras Trztmna&ulum L:rm S_');/} Nat 1168 12,
Acorn Shell, "

- Was plcked up on the beach of Smecrenberg harbour 3
but as it is much worn .and broken, it is impoffible to be:

certain, whether it is a native of thofe feas, or has been:

brought there by accldent

. Mvya truncata. Lmn S}ﬁ Nat III2. 26
Likewife found on the beach in Smeerenberg harbour.

MyTiLUs rugofus. Linn. %»/t' Nat. 1 1:56. 249..
Was found with the former on the beachat Smeerenberg;

Buccinum  carinatum, - tefta- oblongo-comca tranf-.
verfim ftriata ; anfra&ibus fupmoribud nthue dbtufeque
~ muleangulis; inferioribus umcarmatxs

Tab. XHI. Fig. 2.

Found on the beach at Smeerenberg harbour, . .

N. B." The fhell has. beep ,rever[ed by a zmﬁake of the

engraver.

TurBo

kg7
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> { “ &
Tureo belmma, teﬁa nmbxhcata convexa obtufa an-
fra@ibus quatuor levibus, "

Taken up in the trawl, oa the North fide of
prt(bergen. ‘

R £

SERPULA /pzrorh.r. Syﬁ Nat. 1265 794..

" Found i in plenty flicking to the ﬁones and dead fhells in
Smeerenbcrg harbour. ‘ : :

: :';ﬁail;ﬁx.k;'t;iéuét’fé. Linn, Syft. Nat. 1265. 795.
-..Found v with ;h_e laﬁ-adhering to dead fhells.

EER RV

' SaperLal frujlul Jfa, tefta folitaria libera ﬁmphc1
curvata: fragmentls conchaceis fabuloﬁfque

Taken up m the tfawl on the North ﬁde of
prt{bergen.. ' ler

o ) o

DEscaxr'rth.
Vagma fpxthamea vel longxor, craffitie pennae anferine,
undique te®a fragmentis conchacess fxpe magnitudine

unguis, et fabulis magnitudine feminum cannabis,

Mm..nrou po ymorjzba. Linn. Syft. Nat. 1285. 53. .
Vanetas rubra.. B

Found thrown up on the beach at Smeerenberg harbour.

[ ]

CELLEPORA
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~ CELLEPORA pmmco/c'z. Linn. Syft. Nat. 1286. 56
Found on the beach at Smecrenberg

?

SynoiCUM thi‘gefif;‘ ' Tab.XIII Fig. 3.

.
L i

Taken up in the trawl, on the North fide of Sﬁlt&e;génd

This animal is quite new to the Natural Hiftorians, and
fo different from the Zaophytes which Bave been hitherto
defcribed, that it may’ be confidered as a diﬁmﬁ genjus,{
- whofe chara@ers are the following:*" SRt

Animalia nonnulla, ex aplce ﬁnguh ﬁxrpls fe{é ape—
rientia,

Stzrpe: plures, iacficdtae, 'cafnSfo;ﬁuﬁbfé, L béﬁ“'cém-
muni ere@e, cylindracez, apice regulanter pro amma-
libus pertufe. |

It fhould be inferted next to the Alcyomum, thh

which it in fome partlculars agrees, but dlﬂ'ers from it
materially in having the openings for the animals only at

the top, and the animals themfelves not exferted like-

polypes (Hydra) which is the cafe in the Alcyonium.
- D_,l;sc»nn'r.l..o&.l - | . ,h

<&

Stirpes pIures, radicate, carnofo-ﬂupo(w, dngtnformes,
cylindrace, fuperne paulo craﬁiores, obtufe,” magni-
tudine digiti infantis, fubere&w, apxce onﬁcus nonnullis
perforatae, inferne “dilatatz “feu explanatae in baﬁn c@m-
munem lapidibus adhzrentem.

Qrificia

£59
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Orificia Tex ad novem, ordine circulari plerumque dif-
pofita; fub fingulo orificio cavitas longltudmalls, forfitan
fingulo animali propria, in qua

1m° Faux angufta, brevis. .
290 Inteflinum inftar ftomachi dilatatum, oblongo—

ovatum, infesne foraminibus duobus pertufum ; inter illa
foramma aliud defcendit inteffinum, valde anguftum,
ﬁhforme, arcum brevem formans.

Cavitas, quz per totam ftirpem longitudinaliter pro fin-
gulo animali deorfum tendit, fuperne ab inteftinis vix dif-
tin@a, infra illa autem cylindrum exhibet granulis parvxs
(forfitan ovulis) repletam.

A. Shcws the animals adhering to a ftone.

B. One of the animals feparate, .a little magnified.
C. The fame cut open lengthways.

D. The fame cut open acrofs.

Frustra pilsfa. Linn. Syff. Nat. 1301. 3.
Found adhering to ftones in Smeerenberg harbour.

FLUSTRA membranacea. Linn, Syff. Nat. 1301. 5.
Found with the laft mentioned fpecies.

P L A NT A

Acrostis algida panicula mutica contra@a, calycibus

breviflimis inzqualibus. ,
‘2 | This
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APPENDTIX
. 'This fmall grafs, which has not before been known to
botanifts, may be inferted among the fpecies of Agrofiis
next to the minima.

DESCRIPTION.

Gramen in cafpitibus nafcens.
Radix fibrofa, perennis.
Folia plurima radicalia,” pauciflima caulma, glabra,

latiufcula, longitudine culmi, patula, bafi dilatata in

vaginas laxas.

Culms adfcendentes, glabri, fchumncxa]es

Panicula lineari-oblonga, contra&a, ftri@a, multiflora.

Calycis Glume membranacez, albide, glabre, mutice,
inzquales: exterior minutiflima, ovata, obtufa; inzerior
oblonga, acuta, corolla quintuplo brevior.

Corolie Glume -oblonge, acutz, carinate, mutice,
glabra, femilineares: exterior paulo longior. -

Stamina tria.

Stigmata duo.

Semen unicum, oblongum, uttmque acuminatum, a

corolla liberum.

- T1LLEA aquaticd. Linn, Spec. Plant. 186. 2.

Juncus campefiris. Linn. Spec.” Plant. 468. 17.

Hh BAXIFRAGA

20}
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SaxiFkaca oppofitifolia. -Lz‘hé. Spec. Plans. 575. 18,

 Saxirraca cérmua. Linn. Spec. Plant. 577, 26,
SaxiFraGa rivularis. Linn. Spec. Plant. 577. 28.
SAXIFRAG‘A m/}itv‘f;z. Linn. Spec. Plant. 578. 34
CEkAs;rxnrM alpinum. Linn. Spec. Plant. 628, 8.

Ranuncurus fulpburess, calycibus hirfutis, caule fub-
bifloro, petalis rotundatis, integerrimis, foliis infesioribus
fublobatis, fupsemis multipartitss.

Ranunculus quastus. Marr. Spitz. Engl. p. §8.

“T.T.F. d. .

0%/. Primo intuite Ranunculo glaciali fimillimus, differt
autem, quod- Petala rotundata, integerrima, intenfe lutea,
fulgida; et Folic minus fubdivifa; fuperiora fiffa, laci-
niis oblongo-lanceolatis integerrimis; snferiora caukina
lata, plana, leviter triloba vel quadriloba.

- This new plant fhould be inferted next to Ranunculus
glacialis. '

CocuLeariA Danica. Linn. Spec. Plant. go3. 3.
Cocurearia Groenlandica. Linn. Spec. Plant. 904 4.
SaLix berbécea. Linn. Spec; Plant. 1445. 16.

PoLyTRICHUM commune. Linn. Spec. Plant. 1573. 1.

Bryum
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Brvum Hypmoides. Linn. Spec Plant. 1584. ar.

Beﬁdes thefé, there were two other kmds of Bryum,
the fpecies of which could not be determined, for want of
the fru&ification ; ‘the one refembled Bryum trichoides
lzte virens, &c. Dill. Mufe. 391, t. 50, f. 61; and the
other Bryum hypnoides pendulum, Dill. Muf. 394,
t. 50, F, 64, C, .

HyeNuMm aduncum. Linn. Spec. Plant. 1592. 23,

JuncerMANNIA julacea. Linn. Spec. Plant. 1601. 20.

Another fpecies of Jungermanma was alfo found, but
without fru&ification; it is not much unlike Lichenaftrum
ramofius foliis trifidis. Dill. Mufc. 489, t. 70, f, 15.

LicueN ericetorum. Linn. Spec. Plant. 1608. 12.
LICHEN Iflandicus. Linn. Spec. Plam‘. 1611. 29.
LICHEN nfvalis. ALimz.' Spec. Plant. 1612'. 30,
LicHEN caninus. Lirm' Spec. Plant. 1616. 48.
LicHEN po jrrluzo: Lmn Spec Plant. 1618 57.
| LICHEN pyxzdatu: Lmn Spec. Pl'am 1619 6o.

LicHEN cornutus. Linn, Spec. Plant, 1620, 64.

Hh 2 LiCHEN
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LicuEN rangiferinus. Linn. Spec. Plant. 1620, 66.
" LicHEN glqﬁﬁrﬁ:_. " Lmn. Mam‘. 13 ; :
L;cr;zn pafchalis. Linn. Spec. Plant. 1621. 69.

vacnix.n chalybeiformsis. Linn. Spec, Plant. 1623, 77«

L
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MBRPRENDILX

Account of Do&or Iavme s Method of obtalmng freﬂn,
Water from the Sea by Diftillation.

A S.the method of rendermg falt water freth, by

diftillation, introduced by Do&or Irvmg ‘into ‘the
Royal Navy in the year 1770, and pradifed in this voyage,.
is an obje® of the higheit importance to all navigators,.
and has not hitherto been generally known, I have added:
the following very full account of its principles, apparatus,,
and advantages, with which- I was favoured by Do&or
Irving himfelf.

® Previous to an account of this-methed of: rendering:
¢fea water frefh by diftillation, it may not be improper:
¢ to give a fhort detail of the experiments which have
“ been formerly. made by others on this-fubje& ; . pointing
“ out at the fame time the feveral difadvantages attending
¢ their proceffes, and the general caufes which obftru@ed:
¢¢ the defired fuccefs.

% Without entering into an-account of. the earlier expe-
“ riments, it will be fufficient to take a view of fuch as
“ have been profccuted with moft attention, for the
“ laft forty years. '

¢« The ‘
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¢ The firft of thefe was the procefs of Mr. Appleby,
¢¢ publifhed by order of the Lords of tlie Admiralty, in the.
¢ Gazette of June 22d, 1734. By the account of that
¢ procefs it appears, that Mr. Appleby mixed with the
s¢ fea water to be diftilled, a confiderable quantity of the

¢ Lapis Infernalis and calcined bones. The highly un-

¢ palatable tafte of the water, however, exclufive of the
# extreme difficulty, if not impoffibility, of reducing the
¢« procefs into pra&ice, prevented the further profecunon

.¢¢ ‘of this method

% Another procefs for procuring frefh water at fea,

-% was afterwards publithed by Do&or Butler.  Inftead of
-¢¢ the Lapis Infernalis and calcined bones, he propofed the
¢¢ ufe of foap leys; but though the ingredients were fome-
#¢ what ‘varied, the water was liable to the fame objeions
- a5 in the preceding experiment.” Do@or Stephen

¢ Hales ufed powdered chalk ; and introduced wentila-
“ tion, by blowing thowers. of air up through the diftil-
# ling water, by means of a double pair of bellows. It

_ “ was found by this method, that the quantity of frefh
“¢ water obtained in a given time, was fomewhat greater

< than what had been procured by the procefs of Mr.
#¢ Appleby. This invention, however, was fubje& to
¢ feveral difadvantages. The air box which lay on the
% bottom -of the flill, as well as the chalk, much ob-
¢ ftru@ed the aflion of the fire upon the water, at the
“ fame time that the boiling heat of the latter was

“ diminifthed
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« dimini(hed by the ventilation: fo that more than double
« the ufizal quantity of fuel was neceffary to produce the
“¢ fame effe@. Befides this method by no means improved
¢ the tafte of the water.

¢ The next who attempted any improvement was the

¢¢ learned Do&or Lind, of Portfmouth, He diftilled fea"

“ water without the addition of any ingredients; but as

¢ the experiment he made was performed in a veffel con- -
¢ taining only two quarts, with a glafs receiver, in his-
¢ ftudy, nothing conclufive can be drawn from it for:

“ the ufe of fhipping. Indéed experiments of the like

“ kind had been made by the chemifts in their Jabora~-

“ tories, for-at leaft a century before.

“Tn the year 1765; Mr. Hoffman introduced a Still of a
¢ new ‘conftru@ion, with a fecres ingredient ; but the large -
“fpace which - this machine occupied, being feven feet-

“five inches by five feet eight inches, and, with its ap-

“paratus, fix feet féven inches high, made it extremely-

¢ inconvenient: at the fame time that, on account of its
¢ fhallow form,.the ufe.of it was impracticable during
% any confiderable motion of the fhip. The water ob+
“ tained, likewife, poflefled all the difadvantages common
¢ to the preceding methods.

5 About
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< .About the fame time experiments were made with a
< fiill of the common confiru&ion, and Mr. Dove’s in-
¢ gredient. 'This method was attended with no advan-
“ tage over any that had been formerly. ufed ; the diftilled
“ water was maft unpalatable; and the enormous fize of
« tbe, apparatus, which occupied a fpace of thirteen feet
“ foven inches by fix feet one inch, and fix feet five inches
“ in height, rendered it impradicable on board {hips.
“ An experimept was immediately afterwards made with
¢ the famefill w1thqut any ingredient ; the refult, how-
“ ever, .was aniformly a meft unpalatable tafte of the
“yatcr. . e
“ About thxs penod, alfo, M. Poxﬂ'onmcr of Paris intro-
“« duced into the French marine a flill, three feet fix
4 mches lcng, twa feet wide, and eighteen inches deep.
¢ A portion of the chimney pafled through ‘the upper
< part of the full, much in the fame manner as that of

. Mr. Hoffman : - thefe gentlcmen fuppofed that by this

¢ means they fhould fave fuel The mouth. of M.
¢¢ Pqgiffonnjer’s ftill was thirteen inches. wide, on which he
« placed a tin plate, pierced like.a cullender, with thirty-
¢ feven holes of fix lines diameter each; to thefe were
¢ fixed tin pipes, of the fame bore and feven inches long,
“ terminating within the ftill-head. The intention of
“ this contrivance is to prevent any. of the water in the
« ftill from paffing over into the. worm, while the fhip
“ is in conﬁderable motion,

4 ¢« In
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© ¢ In évery éther Pelle@ <M. Péiffonnier - employs

“ a flill-head, werm-pipe; and worm-tub, Wwith allb its -
“ufual apparatus;-and "he dire@ts fix ounces "of fof/

 alcali to be mixed with the fea ‘water at cach diftidla-

“‘tion, to prevent the acid of the Magneffa’ T8¢ from

“ rifing with the vapour, When falt begins to form on the
© ¢« bottom of the fill It is ptobable ‘that in M.

« Poiffonnier’s ftill, which was even more thallow ih ‘its
¢¢ form than Mr. Hoffman’s, fome of the ‘water might be’
“ thrown up toward the worm ; in which cafe the prerced

¢ plate with pipes might be of fome fervice inbreaking thie
« dire@ion of the water. But by Do&or Irving's tube

209

“ this inconvenience is entircly prevented, as experience 5 -

“ fully ‘evinces, viz. in a voyage to Falkland’s Iflands,
“ where it has been ufed in diftillation every day; in
« feveral voyages to the Eaft Indies; and i in this voyage, as
“ is mentioned.jn:the joumal

¢ M. Poiffonnier, in corre&ing this error in the
« conftru&ion of his ftill, has introduced another of the
“ moft cap!tal nature in diftillation. - For by means of
“ the pipe-cullender, ‘thi¢ aposr ‘WAll' meet with the
« greateft refiftance to: its’afcent, ‘which ‘will vetard the
« progrefs of dxﬁiﬂaﬁon’*iﬁ”‘a’ very hxgh degrec, and
“ mcreafe the Empyre"dmd =l

“ From all vhe' experiments abovementioned, it
-¢¢ js evident, that ‘no méthod had hitherto been
“ invented of making fea.water frefh, which was

| Ii “ not
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¢ not" attended with fuch' inconveniences as rendered
“ the feveral procefles of fcarce any utility. The defe@s
¢ of the various methods above enumerated, may be re-
“ duced to the following heads: :

“ 1, The {mall quantity of water. produced by the
“ ordinary methods of diftillation' with a ftill-head, and
“ worm, could never be adequate to the purpofes of
“ fhipping, though the apparatus thould be kept in con-

¢ flapt-ufe; and at the fame-time, this mode of diftilla-
¢ tion required a quantity of fuel, which would occupy

« greater fpace than mlght be fufficient for the flowage
« of water. .

““ 2. A flill-burnt taﬁe, which always accompanies this
¢ method of diftillation, and renders the water extremely
¢ unpalatable, exciting heat and thirft; if drank when
¢ recently diftilled.

“ 3. A total ignorance with refpe& to the proper time
« of ftopping the diftillation, whereby falt was permitted
* to form on the bottom of the boiler; which burning,
¢ and corroding the copper, decompofed the felenitic and
“ magpefia falts, caufing their acids to alcend with the

. ¢ vapour, and a& on the ftill-head -and- worm. pipe, im- -
o pregnatxng the water. with mietallic falts of the moﬁ per-

¢ nicious quality.
« 4. The {pace occupied by the. ftill, ﬁlll-head and
% worm-tub, renders the ufe of them in moft cafes totally
« impra&icable on board fhips. Add to this, their wearing
« cut fo faft on account of the caufes -above mentioned,
‘ the
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X the great expence of the appatatus, with the hazard of
« the ftill-head being blown oft, and the inconveniences
“ thence arifing.

“ 5. The ufe of ingredients¢ which though omitted in
“ fome experiments in fmall;' were  neverthelefs- erro-
¢ neoufly confidered as eflential to the making fea-water
¢ fweet and palatable by diftillation. :

¢« 6. The inconvenience of a cumberfome ‘apparatus,
¢ calculated only to be eventually ufeful in unexpe@ed
¢ diftrefs for water, but conftantly occupying-a-great deal
“ of room in a fhip, too neceffary for the ordmary pur-
¢ pofes to be fparcd for that obje&.

« Having fpecified the principal defeas of the feveral
¢ methods hitherto' propofed for making fea water frefh,
“ it will be proper before ftating the advantages of Poéor
“ Irving’s method, to confider briefly the principles of
“ diftillation in general, and the chemical analyfis' of
¢ fea water,

. % Water, in an exhaufted receiver, rifesin vapour more
“ copioufly at 180° of Fahrenheit’s thermometer,. than in
¢ the open air at 212°, which may be confidered as its
“ boiling point.
¢ It therefore follows, that any compreflion. upon the
“ boiling fluid checks the vapour in rifing, and confe-
“ quently dimini(hes the quantity of water obtained. This
“ is clearly examplified in the fteam-engine, where the
Ii2 - % confumption
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«.gonfumption of water-in the bofler is very inconfider--
¢ able, in’ compdrifon to what would happen if the
‘¢ :compreflion arifing from' the throat-pipe and valve of
«.that ‘machine was taken off, and' the preflure of the
« atmofphere only admitted. - But by the reftraint of that
¢ yalve, the vapour becomes hotter, and increafes in.
“garity and elafticity § qualities effential to the purpofes
“ of the engine, although the reverfe of thofe which
¢ ought to take place in common diftillation. For the
¢ columis of vapour (hould be removed from the boiling

< fluid as faft: as they afcend, without fuffering any other

“ refiftadee than that of the atmeofphere, which, in the
<. btdinary buﬁncfs of dlﬁlllatxon, cannot be preventcd

‘¢ The impropriety of the common procefs of diftillation,
“ mﬂ appear evident by comparing it wrth the abovc |
- prxdmples ami fa&s w ’

4. Irr.the -common method of diﬁxﬂan(m, the whole
“‘cdlumn of vapour from a-fill ‘6f whatever fize, - after
« afeenditig to the &ill-head; muft nat bhly find'its paflage.
“ through a pipe of fcarce an inch dnd'half ‘diameter ; but
“ defcend contrary to its’ fpecific gravity through air

wootich s ffteén 'times its wbxght’ ' fpital convolutions:
“ 3 coutfe:fo &xtremely'itl adapted to the - progrefs ‘of an
“ elaftic vapour, that frequently the ftill-head is blown off
“ imh’ wicredible: violence, owing to the imcreafed heat:

3 “ and!
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“ and elafticity of the vapoyur cenfined by this conftrudion.
« In the mean time, the external -furfuce of the pipe
“ communicates heat, to the water in conta@ with i,
“ which, inftead of being entirgly carried off, mixgs with

e

¢ the furrounding fluid,- and heats the whole, rendezing

“ it unfit for condenfing the vapour within;. eféecially :
- ¢ when it is confidered that the fubftance of the pxpe is at .

¢ leaft a quarter of an mch thick.

" ¢« From what has bcen [aid,_ it.is-i)lain, | that the qﬁané
“ tity of diftilled water will bg leflened in proportion:to
“ the refitance made to.the aftent. of the vapour, While

“ the difficulty of copdenfatinniwill be greatly.augmented,

¢ in confequence of the increafed heat and elafticity of
¢ the vapour. But. thefc .difadvantages, however:great,
“ refpeting the mode .of. diftjllatien; give rife te angther

« evil of a ftill more 1mportant nature;,  as. affe®ing the.

« diftilled Buid with a noxious burns tafle or empyreumas

¢ occafioned by the vapour, highly heated, paffing over

% fo much. furface of metal, viz. the ftill-head, crane-neck,
“ and apipe of f1x or feven feetin 1cng¢h, befom l& fgachc&
¢ the water in.the worm tab.. | AR s

N
b i

“« Havmg dnfcuife& the fubje.& bf dzﬁ;llé;xéx;, #:g come.

“ now. to. treat. of the chemical. agalyﬁs of.fea watey.

y

' l e _. . Y “SWW%W»
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© ¢ Sea-water contains chiefly-a peutral falt, compofed of
« foffil alcali and marine acid. It likewife contains a falt
¢ which has:magnefia for its bafis,..and the fame acid.
¢¢ Thefe two falts.are blended together in our common
¢ falt in England, which is prepared by quick boiling
“ down fea water. But when the procefs is carried on by
¢ the fun, or a flow heat, they may be colle@ed fepa-
¢ rately ; that which has the foffil alcali for its bafis
« cryftallizing firft ; and this is of a vaftly fuperior quality
« for preferving meat, and for the other culinary pur-
¢ pofes. The mother liquor now remaining, being
“ evaporated, affords-a vitriolic magnefia falt, which in
¢ England is- manufa&ured in large quantmcs, under the
“ name of Epfom falt. .

. ¢ Befides thefe falts, which are.objedts of trade, fea-
¢ water. contains a felenitic falt, a little true Glauber’s falt,
«¢ often a little nitre, and always a quantity of gypfeous
« earth fufpended by means of fixed air.

¢ The fpeciﬁc gravity of fea-water to that of pure dif-
“ ulled water, is at the Nore as 1000 to 1024,6; in the
“ North fea as 1000 to 1028,02.

« _T he‘qu_antity. of falt obtained by boiling fea-water in
« different latitudes, from 51° 30’ to 80°%43. N. L. is in-
“ ferted in a table in the former part of this Appendix.

¢¢ Sea-water,
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« Sea-water, whenboiled down to a ftrong brine; admits
¢ with difficulty the-feparation of freth water from it; the
“ diftillation becoming flower ‘as the ftrength of the brine
¢ increafes, fo fhat a greater quantity of fuel is confumed
“ in procuring a {maller portion of water, and this like-

‘¢ wife of a bad quality. From this effential circumftance.

“ arifes the neceflity of letting out the brine by the cock
« of the boiler, when the diftillation is advanced to a
“ certain degree; and of adding more fea-water to con-
“ tinde the procefs if: required.

¢ The defe@s of the feveral fchemes formerly propofed for
“ rendering fea-water frefh. being pointed out, the general
« principles of diftillation explained, and the .component
“ parts of fea-water analytically examined; the advan-
¢ tages of the method invented by Do&or Irving remain
“ to be ftated, which may. be reduced to-the following:"

* 1. The abolifhing all flills, fill heads, worm pipes,
"¢ and their tubs, which occupy fo much fpace as to
¢¢ render them totally incompatible with the neceffary
“ bufinefs of the thip; and ufing in the room of thefe,
% the fhip’é kettle or boiler, to the top whereof may oc-
¢ cafionaliy be applied a fimple tube, which can be ‘eafily

‘““made on board a' veflel at fea, of iron plate, ftove

«“ funnel, or tin ﬂ:eet, fo that no fituation can pxevent a
« (hip from being completely fupphed w1th the means oF
« diftilling {ea-water.. :

¢ 5, In
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« 2, In confé«juence of the principles of diftiltation

« being fully afcertained, the coatrivance of the fimplelt
'« means of obtaining the greateft quantity of diftilled

“ water, By making the tube fufficiently large, to receive
“ the whole column of vapour; and placing it nearly in a
« horizontal dire@ion to prevent any eompreflion of the
% fluid, which takes place fo much with the common
€ worm.

« ¢, The adopting the fimpleft and moft eﬁcacxous

. % means of condenfing vapour; for mething more is re-

« quiréd in the diftillation but keeping the furface of the

~ 4 tube always wet ; which is done by having fome fea-

¢ water at hand, and a perfon to dip a mop or fwab into
s this water, and pafs it along the upper furface of the
“ tube. By this operation the vapour contained in the
¢ tube will be entirely condenfed with the greateft rapi-

< dity imaginable ; for by the application of the wet mop”

4 thin fheets of water are uniformly fpread, and mechani-
« cally prefled upon the f{urface of the hot tube; which
s¢ being converted into vapour, make way for a fucceffion

¢ of frefh fheets; and thus both by the evaporationand
“ clofe conta& of the cold water conftantly repeated, the '

¢¢ heat is carried off more effe@ually than by any othcr
¢¢ methed yet known.

% 4. Fhe carrying on the diftillation without any addi--

¢ tion, a corre® chemical analyfis of fea water having

¢¢ evinced the futility of mixing ingredients with it, eitlier

4 to prevent an acid from rifing with the vapour, or to
¢ deftroy
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¢ deftroy- any bituminous oil fuppofed .to exift in fea -

© ““water, and to contamimate the diftilled water, giving it
. that fiery unpalatable tafte mfeparable from the former
¢ procefles.  ©

-4 5, The afcertaining the proper quantity of fea. mater
“ that ought to be diftilled, wheteby the frefh water is
« prevented from contra@ing a noxious impregnation of
« metallic falts, and the veflel from being corroded and
“ otherwife damaged By the falts caking on the bottom

“ of it.

'« 6, The producing a quantity of fweet and wholefome
“ water, perfectly agreeable to the'tafte, and {ufhicient
¢ for all the purpefes of fhipping. -

- ¢ 7. The- taking advantage of the d'rcﬂing the fhip’s -
¢ provifions, fo as to diftil a very confiderable’ quantity

« of watet from :the¢ vapour which would othcrmfe be
“Joft, -without any addition ef fuel fo y

“ To fum up the ments of this method m a few
“ words :

« The ufe of a fimple tube; of the moft eafly con.
¢ ftru&ion, applicable to any fhip’s kettle. The reje@ing

«¢ all ingredients, Afcertaining the proportion of wates to

« be diftilled, with every advantage of quality,- faving of
¢ fuel, and prefervation of. boilers. The obtaining freth
“ water, wholefome, palatable, and in fufficient quantities.

Kk Taking ¢
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« Taking advantage of the vapour which afcends in the
« kettle while the fhips provifions are boiling.

L]

¢ All thefe advantages are abtained by the abovemen-
« tioned fimple addition to the common fhip’s kettles.
¢¢ But Do&or Irving propofes to introduce two further
¢ improvements.

« The firft is a hearth, or ftove, fo conftru@ed, that the
& fire which is kept up the whole day for the common
¢ bufinefs of the fhip, ferves likewife for diftillation; -
¢ whereby a fufficient quantity of water for all the cecono-
¢ mical purpofes of the {hip may be obtained, with a very
$¢ inconfiderable addition ta the expence of fuel,

¢ The other improvement is that of fubftituting, even
“1in the largeft thips, caft-iron boilers, of a new con~
$¢ ftru&ion, in the place of coppers.”

Directions for DisTiLLiNg SEa-WaTER.

“¢ As foon as fea-water is put into the boiler, the tube
¢ is to be fitted either inta the top or lid, round which,
“if neceflary, a bit of wet linen may be applied, to
“ make it fit clofe to the mouth of the veflel ; there will

: - « be
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“ be no occafion for luting, as the tube a8s like a funnel
" % in carrying off the vapour.

“ When the water begins to boil, the vapour thould
“ be allowed to pafs freely for a minute, which will
¢ effeGtually clean the tube and upper part of the boiler,
“ The tube is afterwards to be kept conftantly wet, by
“ paffing a mop or fwab, dipped in fea-water, along its
“ upper furface. The wafte water running from the mop,
* may be carried off by means of a board, made like a
¢ fpout, and placed beneath the tube.

< The diftillation may be continued till three fourths of |

¢ the water be drawn off, and no further. This may be
¢¢ afcertained cither by a gauge-rod put into the boiler,
* or by meafuring the water diftilled. The brine is then
“ to be let out.

¢¢ Water may be diftilled in the fame manner while the
< provifions are boiling.

¢ When the tube is made on there, the beft fubftance
< for the purpofe is thin copper well tinned, thi.s being
** more durable in long veyages than tin plates.’ -

« Inftead of mopping, the tube, if required, may have
* a cafe made alfo of copper,. fo much larger inidiameter
 as to admit a thin fheet of water to circulate between

Kk a “ them
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“ them, by means of a fpiral copper thread, with a pipe
“ of an inch diameter at each end of. the -cafe; the
“lower for receiving cold water, and the upper for

« caa:rymg it off when heated.

i

- When only a.very fmall. portlon of room can be

.« comiemently allowed for diftillation, the machine

¢ (N° 2. in the Plate), which is only twenty-feven inches

- ¢ long, may be fubftituted, as was done in this voyage.

¢ The principal intention of this machine, however, is to
¢ diftil rum and other liquors; for which purpofe it has
% been employed with extraordinary fuccefs, in preventing
 an empyreuma, or fiery tafte.”

Explanation of Plate XIV.

“ Figure 1, reprefents in perfpe&ive a fe&ion of the
“ two boilers taken out of the frame. In the back
“ part at D, E, are feen openings for the cocks. On
“ the top is a diftilling tube A, B, C, five inches dia-
“ meter at A, and decreafing in fize to three inches at C;
“ the length from B to-Cis five feet. Near C is a ring
“ to prevent the .water which is applied to the furface’
“ from mixing with the diftilled water. In the infide of
¢ the tube, below B, is a fmall lip or ledging, to hinder
« the diftilled water from returning into the boiler by the
“ rolhng of the ﬂnp

¢ In
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“In figure 2, A,B,C, D, reprefent a vertical fe@ion

“ of a copper box, twenty-feven inches long, feven inches
¢ wide, and eleven in height, tinned on the infide. In -
‘ the bottom F, is an aperture about fix inches in diameter,..

“ having a ring to fit on the ftill or boiler. The dotted
¢ lines which run nearly horizontal, are veflels of thin
“ copper, tinned on the outfide, two feet long, feven
¢ inches wide, and three-quarters of an inch deep. At
“ G is a funnel to receive cold water, which is conveyed
¢ into the veflels by communicating pipes, contrived in.
“ fuch a manner as to form a complete and quick circu-.
«¢ Jation of the water through their whole extent. When
 the water is become hot by the a&ion of the fteam, it
# is difcharged by the horizontal pipe at A. E is a pipe
“ from which the diftilled water or fpirits run, and is bent
“in fuch a form, that the liquor, running from it, a&s
“ as a valve, and hinders any fteam from efcaping that
“ way. On the top of the box, at H, is a fafety-valve,
« which prevents any danger from a great accumulation
« of vapour, not condenfed for want of a proper. fupply
“ of cold water.” -

Accounr
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AccouNnT of ‘the AsTroNomicaL OssErvaTions and
Time-Keersrs, by Mr. Lyons.

“ TH E obfervations for finding the time at fea, were
taken with a brafs Hadley’s Sextant of eighteen

* inches radius, made by Dollond; and fometimes by
¢¢ Captain Phipps, with a' fmaller of four inches radius,

¢ made by Ram{den, which commonly agreed with the
¢ other within a minute. = The error of the fextant
¢ was generally found by obferving the diameter of the
¢ Sun; which if the fame as double the femidiameter
¢ fet down in. the Nautical Almanac, fhewed that the
¢ inftrament was perfe&ly adjufted; if it differed, the
¢ difference was the error of the fextant, It was necef-
66 fary to know this error of adjuftment very exa@ly,
<< and therefore I generally repeated the obfervation of
¢ the Sun’s diameter feveral times, and from the mean
« of the refult found the error of the fextant. This error
< will equally affe@ all the obfervations taken near
¢ the fame time, and therefore cannot be difcovered
% from the comparifon of feveral obfervations. Under
<¢ the equator, an error of one minute in altitude, near
¢ the prime vertical, will only produce an error of

* 4¢ four feconds in the apparent time; but in the latitude

of
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4 of eighty degrees it will caufe an error of twenty-three
“ feconds.” As wé genenally took feveral fucceffive ob-
¢ fervations, any error in the obfervation itfelf will be
«¢ generally-independent of the reft; and as I have calcu-
«latéd each feparately, tlie conclufions will fhew which:
“-are erroneous, by their differing much from the mean:
“ of all, which.cannot but be very near the truth,

' «In’ calculating thefe obfervations, T found by the-
“-logboard how much we had altered - our latitude fince-
« the laRt obfervation; and fometimes, when we had.
“an obfervation' the noon following the- obfervatloxi
« for the time, the latitude of the fhip at the time
« the altxtudes were taken was inferred from it. As moft
«“ of ‘our altitudes were obferved when the fun was near
« the prime vertical, a fmall error in the latitude will
“ not produce any confiderable change in the time;.

- ¢¢ indeed, if it is exaétly in the prime vemml it wxll not:

« make any change at all

“ To find the-Longitudé from thefe obfervations: to
¢« the apparent time found by calculation, apply the
“ equatlon of time accordmg to its fign, which will
¢ give the mean time; the difference between which and
¢ that marked by the watch, will fhew how much it is
4¢ too flow or too faft for mean time.

“ Captain
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< Captain - ?hxpps s pockq:t watch, mgde, ‘by, - Ms.
<. Arnold, when compared with the regulator at Green-
< wich, -May 26th, wag twenty-four feconds too flow ;
“¢ it was there found to lofe twelve feconds and a quarter
“c g, day on mean tie. From this it is eafy to find
¢ what ume it.is at Gr@enwxch at any moment {hewn by

_“ the. watch

\

-4« The watch was compa\rcd every day abou,t neon
%¢ with the two time-keepers made -by Meff. Arngld and
< Kendal; and from this companfon, and their rates of

" % going previoufly fettled at Grecnwmh togqthqr with

< knowing how much they dxﬁ'cred from. mean time at
& Greenwich before we fet out, was calculqted. the table
¢« which fhews what the mean time is at; Greenwich
4 according to each tlmc-keeper, when the watch is at

= twelvg hours

% By the he]p' of this table, we may eafily find the

< longitude of the fhip, as deduced from the going
€¢ of -each time-keeper. Having found how much the

¥ watch is too faft -or too flow for mean time at the

- «fhip, we know what the mean time.is at the fhip

<¢ when the watch is at twelve hours; and by the table
¢ we, can find what is the mean time at Greenwigh at
< the fame time, fuppofing each time-keeper had kept-

-%¢ the fame rate of going as it had before our departure:

4 the
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« the difference of thefe mean times will give the longi-

- % tude of the fhip.

“ For example, June 1gth, in the afternoon, the
 watch was 1’ 24" too flow for mean time at the place
¢ where we obferved ; therefore, when the watch fhews

¢ twelve hours, the mean time at this place was 122 1 24", .

“ At this time I find by the table, that according to
¢« Kendal’s time-keeper, the mean time at Greenwich was
“ 12h 2’ 7”: from this fubtra®ing 12% 1’ 24", the mean
“ time at the fthip, theremainder, o' 43" is the difference
“ of meridians; which, converted into parts of a degree,
“ gives 0° 10’ 45" for the longitude of the fhip according
¢ to Kendal, which is to the Weftward, becaufe the mean
¢¢ time at the fhip is lefs than that at Greenwich.

¢ When we were on fhore, the obfervations were
¢ made with an Aftronomical Quadrant, divided by Mr.
¢ Ramf{den, of eighteen inches radius, which was
¢ placed on a folid rock of marble; the error of the line
¢ of collimation was found by inverting the quadrant,
¢¢ which was adjufted by a f{pirit level.” The weather did
“ not permit us to take correfponding altitudes of the
“ Sun, fo that we determined the apparent time by com-
¢ putation from altitudes of the Sun’s limb; having before
¢ fettled the latitude of the place of obfervation, from
“ meridian altitudes of the Sun’s limbs taken with

¢ the fame inftrument.
L1 % The
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¢¢ The Latitudes of the thip were determined moft com-
¢ monly by the meridian altitude of the Sun’s lower limb
“ ina few inftances, by that of his upper limb, when the
¢ Jower was not fo diftin@®, or was hid by clouds. The ‘
“ height of the eye above the level of the fea, in all thefe

¢ obfervations, was fixteen feet. When we could not get

¢ a meridian obfervation, we made ufe of the method

_ ¢ defcribed in the Nautical Almanac for 1771, from two

¢¢ altitudes taken about noon,and at a little diftance from it.

« It fometimes happens that we can only take fome
“ altitudes very near the timeé of noon. If we have
¢ obferved any altitudes of the Sun near the prime vertical,
“ we may thence determine how much the watch is too
“ faft or. too flow for apparent time; and confequently,
* how much the time when the altitudes were taken, is
¢ diftant from noon; it therefore remains to find how
¢ much thefe altitudes are different from the meridian
“altitude. This may eafily be found by the following
« Rule: ' ’

« To the logarithm of the rifing, taken out of the
¢ tables in the Nautical Almanac for 1771, add the com-
¢ plement arithmetical of the logarithmic cofine of the
« {fuppofed meridian altitude; from the fum (the index
“ being increafed by five) fubtrad& the logarithm ratio
¢ (found by the rules in the abovementioned Ephemeris)
% the remainder is the logarithmic fine of the change in
¢ altitude.

“EXAMPLE.
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«“E X AMPULE I

¢ June the twenty-firft, the altitude of the Sun’s center
“ was obferved to be 46° 6'at 16’4 5 " after apparent noon ;
“ the latitude by account was 67° 17'; theSun’s declination
“ being then 23° 28’ N, the fuppofed meridian altitude
(66 46° 11’
s-

¢ Suppofed Latitude 67° 17 Co. Ar. Cof. 0,41322.  Rifing 16/ 45”7 . .  2,42643
“ Sun’s declination 23 28 Co. Ar. Cof. 0,03749.  Suppofed Mer, Alt, Ar, Co. Cof. 0,15967

7,58610

¢ Log. Ratio o,4507r - - . 0145071

¢ The change in Altitude is 4-0° & -~ «  Sine 513539
s¢ Obferved Altitude 46 6 .

¢ Meridian Altitude 46 11
¢ Declination’ 23 28

¢ Altitude of the Equator 22 43
. ¢ Latitude 67 57 N

¢¢ As the altitudes for determining how much the watch
¢ differs from apparent time were taken near the prime
¢ vertical, a great error in the fuppofed latitude will make
¢ a very infenfible change in the apparent time; nor will
“ it create any great difference in the variation of altitude
‘¢ near noon in a given time, as will appear by the following
¢ computation:

Ll2 “ Suppofe
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« Suppofe the latitude by account was 68° 17/, adegree .
¢ greater than before.

5;

« Suppofed Latitude 68° 17* Cof. Co. Ar.. 0,43178 Rifing 16/ 45* - - 2,42643
¢ Declination 23 a8 0,03749 Suppofed Mer. Alt. 45. 11. Cof.Co.Ar. 0,15191
7:57834

“ Log. Ratio e,46927 . - - 0,46927

« The change in the Sun’s Alitude is o° 4 ag® = - Sine 7510907

¢ Obferved Altitude 46 6

¢ Meridian Altitude 46 10 25
¢ Declination 23 28

“ Alutnde of the Equator 22 42 2§

¢ Latitude 67 17 35 which only differs thirty-five feconds
& from the true latitude we found before.

“E X AMUPULE IIL.

¢ June the twentieth, the altitude of the Sun’s center
¢ was obferved ob 28’ 38" after mldmgbt, to be 1° 13/, the
¢ latitude by account bemg 67° 4.0 N,

. . . . 50
¢ Suppofed Latitude 67° 40* Cof. Ce. Ar. 0,42022  Rifing 28" 38" - 2,89380
% Declination 23 38 ~—————0,03749 Suppofed Mer, Alt, 1° §’ Cof. Co.Ar.0,00q01
. ‘ 7:89381
¢ Log. Ratio 0,45771 - . - 0,45771

¢ Change in the Altitude —¢° ¢ - -

- Sine 7,43610
¢ Obferved Altitude 1 13

S——

¢ Meridian Altitude 1 4
. ¢ Co-Declination 66 32

¢ Latitude 67 36 N
¢ There
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“ There were two time-keepers fent out for trial by the
“ Board of Longitude ; one made by Mr. Kendal after Mr.
« Harrifon’s prmc1ples ; ‘the other, by Mr. Arnold : this
“ laft was fufpended in gimmals, but Mr. Kendal's was
“ laid between two cifhions which quite filled up the box.
¢ They were both kept in boxes fcrewed down to the
“ fhelves of the cabin, and had each three locks; the key
“ of one of which was kept by the captain, of another by
¢ the firft lieutenant, and of the third by myfelf; they
‘¢ were wound up each day foon after noon, and compared
“ with each other and with Captain Phipps’s watch. They
“ ftopped twice in the voyage, owing to their being run
“ down; they were fet a-going again, and as they had been
¢ daily compared together, it was eafy to know how
“ long each had ftopped, from the others that were ftill
“ going; this time is allowed forin the table of the mean:
“ time at Greenwich by each time-keeper..

« When we were on fhore at the ifland where we ob-

« ferved July 15th, we found how much the watch was too-
¢¢ {low for mean time. When we returned from the ice to:

¢« Smeerenberg, and again compared the watch with the

¢t mean time, allowing the fmall difference of longitude:

« between the ifland and:Smeerenberg,, we found that it:

¢ went very nearly at the {ame rate, as it did when tried:
« at Greenwich: {o that its rate of going was nearly the-
¢ fame in our run from England to the ifland, from thence
¢ to the ice and back again. to Smeerenberg, and in our-

3 { v oyage
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¢« yoyage from thence to England, as we found on our
¢ return, - By this means we were induced to give the
« preference to the watch, and to conclude that the
“ longitude found by it was not very different from the
‘¢ truth.

*¢ The principles on which this watch is conftrudted, as-
¢ Tam informed by the maker, Mr. Arnold, are thefe: the:
¢ balance is unconne&ed with the wheel-work, except at
¢ the time it receives the impulfe to make it continue its
¢¢ motion, which is only while it vibrates 10° out of 380°
¢ which is the whole vibration; and during this fmall:

¢ interval it has little or no fri&ion, but what is on the

« pivots, which work in ruby holes on diamonds : it has
“ but one pallet, which is a plane furface formed out of
“ a ruby, and has no oil on it.

¢ Watches of this conftru&ion go whilft they are wound
“ up ; they keep the fame rate of going in every pofition,
¢ and are not affe@ted by the different forces of the {pring : -
“ the compenfation for heat and cold is abfolutcly ad--
¢ _;uﬂable.

¢ Time-keepers of this fize are more convenient than
“¢ larger, on feveral accounts; they are equally portable
“ with a pocket watch, and by being kept nearly in the
¢ {fame degree of heat, fuffer very little or no change from

“ the viciflitudes of the weather.
. ¢ This
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¢ This watch was exceedingly ufeful to us in our. obfer~
¢ vations on land, as the other time-keepers could not
“ fafely be moved: and indeed, in the prefent voyage,
‘¢ where they were on trial, it was contrary to the intent
¢ for which they were put on board, and might have been
“ attended with accidents by which the rate of their going
“ might have been greatly affected. ~

« The longitudes by Mr. Arnold’s larger time-keeper

¢ are very different from thofe by the watch in our voyage -

“ back from Spitfbergen to England ; owing, probably, to
“ the balance-fpring being rufted, as we found when it
“ was opened at the Royal Obfervatory at Greenmch
« ' on our return.

¢ 'The longitudes found by the Moon are deduced from
« diftances of the Moon from the Sun’s limbs, or from
¢ Stars, taken with the fextant; whilft the altitudes of
¢ the Moon and Sun, or Star, were taken by two other
“ obfervers.

“ In one inftance (June 26th) the obfervations were all
¢« made by Captain Phipps with the fmall fextant fuc-
¢ ceffively ; and the altitudes of the Moon and Sun at the
¢ very inftant the diftances were obferved, are deduced
¢ from the changes in thefe altitudes during the interval
< of obfervation. |

& T have
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« T have calculated the longitude from each fet of
«¢ obfervations feparately, to fhew how near they agree
« with each other, and what degree of precifion one
“ may expe& in fimilar cafes.

« Obfervations of the diftances of the Moon and Sun, or
*¢ Stars, may be ufeful to inform us if the time-keepers
“¢ haye fuffered any confiderable change in their rate of
* going. For if the longitudeé deduced from the moon
« differs above two degrees from that found by the
“¢ watches, it is reafonable to imagine, that this difference
<t is owing to fome fault in the watch, as the longitude
¢ found by lunar obfervations can hardly vary this
¢¢ quantity from the truth: but if the difference is much
s¢ lefs, as about half a degree, it is more probable that the
“ watch is right, fince a fmall error in the diftance will
% produce this difference.

¢ The diftances of the Maon_from Juplter were ob-

“ ferved, becaufe Jupiter is a very bright object; and the
& obfervations are eafier and lefs fallacious, particularly
“ that of the altitude, than thofe of a fixed ftar, whofe
< light is much fainter, This method, however, requires
# a different form of calculatlon, from that of the obferved
« diftance of the Moon from a fixed ftar, whofe diftances i
4 are computed for every three hours, in the Nautical
¢ Almanac. The principal difficulty in the calculation
*¢ is to find the Moon’s longitude from the obfervation of
¢ the .
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“ the diftance. This I have endeavoured to facilitate by
“ the following problem, which may be applied to any
¢¢ zodiacal ftar, and will be of ufe when the ftar fet down
¢ in the Ephemeris cannot be obferved.

«“P R O B L E M

¢ Having given the diftance of two obje&s near the
« ecliptic, - with their latitudes, to find their difference of
“ longitude.

“S OLUTTIO N.

¢ Find an arc A, whofe logarithmic fine is the fum of
¢ the logarithms of the fines of the two latitudes and the
¢ logarithmic tangent of half the diftance, rejeéting twenty
¢ from the index of the fum.

¢¢ Find an arc B, whofe logarithmic fine is the fum of
« the logarithmic verfed fine of the difference of latitude,
¢ and the logarithmic cotangent of the diftance, reje@ing
¢ ten from the index of the fum.

¢ Then A added to the obferved diftance, and B fub-
« tra@ed from the fum, leaves the difference of longitude,

“ If one of the latitudes is South, and the other North,
¢ the fum of the two arcs A and B fubtra&ed from the
¢ diftance, leaves the difference of longitude.

M m « EXAMPLE,
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«“E X A M P L E

“ Auguft the thirty-firft,- the obferved diftance of the.
¢ Moon’s center from Jupiter, cleared of refra&ion and
¢ parallax, was 32° 35’ 52", the: Moon’s latitude being
“1° 47' N, and that of Jupiter 1° 36" S.

¢ Latitude B 1° 49" Sive 8,4930 Difference of Latitude, 3° 23’ Vers. Sin. 72,2413
«Lat, % - 1 35 Sine8,4459.

| « Half diftance 16 18 Tang.g,466a Diftance 33 36 Cotang. 10,1941
i “ Arc A. o §2” - - Sine 76,4049 ArcB.gf 25 - -~ - Sirerp43ss
i The fam of thefe Ares — 1 17 Subiralled from , »
i "« the diffance - 32° 35 §2

P ‘“leaves 32. .2 5 35 thedifference of Langitude between the Maon and Jupiter.

o Knowmg the longitude of }upxter from the Ephe-
* meris, and the difference between it and that of the
“ Moon, we may infer the Iongxtpde of the Moon by’
« obfervation: and from the longitudes fet down for
« noon and midnight of each day in the Nautical
% Almanac, ‘find the apparent time at Greenwich when’
“ the Moon had that longitude, which comparcd' with
¢ the apparent time at the Shlp, will give the dxﬁ'erenc&
“ of meridians: ~

A Table
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A Table thewing what the Mean Time s at Greenwich, by each]
Time-keeper, when the Pocket Watch made by Arnold 1s at 12h, .

Day of { Arnold. | Kendal |. Watch, . . Da{ of | Amold. | Kendal. | Wartch,
the : . the . 4 - .
Month. _ Month. | 1 o
A s w|lw ¢ uln ¢+ o» . hrnh'inbl'”‘
June 2{rz o 38|11 59 56[12 1 49 . July 27{10.50 34{¢2z .5 27{12 13 3§
332 & 1f12 o 14412 2 2 . .. 28)1t 49 s9i12 § 48}tz 13 1y
4|12 116{12 0 25[12 2 15 . 29)11 49 31412 6 §2]12 13 29
s{rz 1 36{12 o0 45|12 2 27 L 3011 48 §7812 6°40f12 13 42
6(12 1 5oj12 O 58|12 2 39 . T 3111 48 gl1z "6 §2]12 13 g4
‘912 2 "6l12 1 10f12 241 | Aug. “1|11 47 24|12 7 Tof12 14 6
8l12- 2 8|1z 1 10[12 3 ot 2ful 46 3|2 7 12{12 14 1¢]
g9{12 1 gojz2 o §3|12 3 1 = 3{11.45 sof12. 7 32f12 14 31
10f12 2 3frz 1 5|12 3 28 - 4111 84 39 1.3‘73§ 12 14 43
11|12 2 11{12 1 28|12 3 40° : 5|11 43 43(12 7 38132 14 ¢
12|12 2 16{12 1 g4f12 3 §3 " 6[1r 42 36[12 7 31{1s 1§ ‘
13{13 8 4f{13 1 aBji13 4 § - a2jir g8 e e ol v
14{12 2 10|12 1 38|13 417 13jte 66 321« o o} .. .
15l12 2 16§12 1 48]12 4 29 14|18 55 2612 § 21112 16 43
16]12 1 59|tz 1 3§ 12 4 42 1501t 54 3{12 § 38{12 16 ¢8
17|12 2 6f12 1 48|12 4 54 16|t 52 46 {12 § 53|12 17 1
18{12 2 |12 1 g1f12 § 6 17|11 st 27{12 6 10)12 17 23
19{12 2 14j12 2 7/12 ¢ 18 ~18l1r go 8{12 6 33|12 17 35
20{12 2 2|12 2 3|12 § 31 19{11 48 4112 6 38|12 17 47
21{12 5 g7{12 2 §5(r3 5 43 2011 47 713 6 g52}12 18 o
22(12 1 43|12 2 3{12 § 5§ ] 21{11 45 23[12 6 58|12 18 ;52
23|12 1 13f1z2 1 30}12 6 8 22|11 43 34{02 6.47}e2 13 24
24|12 3 2|12 1 39[12 B 20 23|11 4v 5112 6 55112 18 36
25({12 0 24|12 1 17|12 6 32 24f1t 39 g1{12 6 58132 18 49
26{11 59 52|12 0 59|12 G 44 25111 37 s6]12 6 56|12 19 1
37111 59 44[12 1 412 6 ¢7 26|11 35 56112 6 53112 19 13
28|11 59 26{12 1 2{12 7 9 27(11 34 7(12 7 15012 19 25
eg9l11 59 11{12 1 3|12 7 21 28111 32 17{12 7 32{12 19 38
Joj11 §8 g5l12 © 59|12 7 34 29|11 30 17112 7 32]12 19 gO
July afxu 58 45{x2 3 7|83 7 40 go{ts 28 gl1z 7 43|12z 20 2
2|11 §8 29|12 1 10|12 7 §8 . 3t|1r 26 14112 7 57112 20 15
3l1v 58 20/12 1 21|12 8 10 Sept. 1|11 24 itz 8 13}12 20 27
4f11 58 14[12 1 31{12 8 23 2[tt 21 4612 8 13[12 20 39
s5lrr §8 212 1 39|12 8 35 3{11 19 43|12 8 38|12 20 §1
0|11 57 sof12 1 47|12 8 47 41117 29li2 8 53[12 21 "4
11 57 42{12 1 59|12 8 59 S[iT 1459112 9 4f12 2116
511572611 2 10{12 g 12 6|11 12 2212 @ 22{12 21 28
a|tr §7 20]12 2 25|12 9 24 715t 9 28112 9 22{12 21 40
1011 §6 59|12 2 33|12 ¢ 36 9l1t 3 530112 9 4af12 22
1121 56 47|12 2 45{12 ¢ 49 . 1110 §7 16412 9 46112 22 30
12§11 §6 26{12 2 45{12 10 1 : 13/10 50 4512 10 16)12 22 g4
¥3ftr 56 13/12 2 §8{t2 10 13 14|10 35 of12 10 31|13 23 6
I4|11 §§5 33{12 .2 44]12 10 2§ 15410 42 31112 10 47|12 23 19}
15 ¢ ¢« o |~ o o |12 10 38 16110 39 36|12 11 4|1z 23 31
1611 56 20/12 2 34|12 10 50 17|10 35 5912 1t 31|12 23 43
17{11 55 s§lE2 2 g2f112 11 2 1810 31 §53{12 11 47{12 23 56}
18 11 54 §6{12 3 18f12 11 14 19|10 27 11 {12 11 §2{ 2 24
19(1T §4 21|12 3 22]12 11 27 20]10 23 o012 12 1§/12 24 20f
- 2011 §4 1|12 3 3212 11 39 2110 18 38112 12 40|12 23 32
. 2111 §3 39|12 3 §9{12 11 51X 23({10 8 5412 13 39|12 24 §7
‘22|11 53 15012 4 18{12 12 4 24|10 4 1312 14 10]12 25 g
23|11 52 gol12 4 38|12 12 16 zz 958 52|12 t4 37}12 25 21
24011 52 1512 4 47|12 12 28 26| 9 53 54[12 14 59|12 25 34f!
251151481252111240 27] 9 48 812 15 35|12 25 46
" 26|11 §1 10j22 § 16|13 12 §3
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1 - Obfervations for finding the Longitude by the Time-keepers.

PP

May 30, P. M. off Sheernefs.

Time by | Alt. of the | Alt.of the] Apparent | Mean | Watch
the | Sun’s lower| Sun’s. | Time, Time, too
Watch. | Limgb. Center. ’ flow.

v
- ——

b 7 ” o -/ ” (-] 4 /8 B 4 ”w b ’ 4 r u

5. 48 46] 17 46 o |17 55 ©f §53 47| 5 50 §7| 2 11 |Meanofthe | Eq. Time 2'—g0”
~. |ssvrala7aq © {17 23 of'5 57 35| 554 35( 323 | twolslt, )
. §53 120 16 57 oli7 6 olig 5910l 55620|73 8 315

A 7 ’ A s ) R T A
JAt n"by'tho_Watch;;mTimeattheShiy, IZ 315 o o + 12 3184 o o o012 3 1§
At Greenwich, by the Watch, 12 1 13 by Arnold, 12 . 0 27 by Kendal, 11 §9 49
. . . [ ——— N
Difference of Meridians, . © 2z 2: . . ©0:248 + o 326
e .1L°ngim.0t the Ship, . o® 30" 30"E a® 42" 0" o° 51 30
U N June 4, A. M. -
Timeby Alt. of the |Alt.of the| Apparent | Mean | Watch
- the Sun’s lower{ Sun’s Time, | Tine. |.too
~Watch. |. Limb. Center. |- | flow. .
bt w|l o a4 W o + .1 }Alhlll—h;' nwl o+ u .
9 44 15| 51 4730 |51 56 30| 9 52 44] 950 37| 6 22 | + o |Eq Time  2'—p"
947301 52 8 052170009 55 32 953 351 § 55 Mean 6 9
- 19 50 ol 52 27 30 153 36 301 g 58 16] 9 56 ¢ 9
) ) 4 ) : horon Lo A ¢ 1
At 325 by the Watch, mean Timeatthe Ship, 12 6 9. . . : 12 6 9. . . .12 6 o
At Greenwich, by the Watch, 12 2 15 by Arnold, 52 1 16 byKeadal, 12 o 25
Ditference of Meridians o 3 54 o . °
Longitude of the Ship,’ o° 58 305’ E 1° 13’ t;ffs 1° zg":"‘T

June 6, A. M,

"Fime by | Alr. of the | Alt. of thej Apparent Mean | Watch
the Sun’s lower| Sun’s ‘I'ime, Time. too
Watch. | Limb. Center. flow.

hot |l o 1+ 1 e ¢t wmin t nln ¢t w|l r om

Eq. Time. 1'—48"

949 15| 52 25 © |57 33501 9 §9 43| 9 57 55| 8 40 ’
9 5t 10 52 38 45 |52 46 3510 1 41| 9 59 §3| 8 43 |Mean 8" 51*
9 52 451 52 51 30 {§3 O 20{t0 3 43}10 "1 551 g 10
h N h L Iy ¢ n”
At 12 by the Watch, mean Time attheShip, 12 8 1. . . .12 8¢gr. . . .12 851
At Greenwich, by the Watch, 12 2 39 by Amold, 12 1 50 byKendal, 13 o g5
Difference of Meridians, "o 612 o 7 3 o 7 ¢6)
Longitude of the Ship, 1°330” E 1° 45 157 »° 59/ 0"

Obfervations
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Obﬂ:rvatnons for ﬁndmg, the Longntude by thc Tunc-kec#crs.

]unc& A. M.

Y -—-_ir
Time by Alt.ofthe Alt.ofthe A tf Mn Watd\! RPN | FCRCTI
the Sun’slower] Sun’s ) “Tile, |- too | ¢ T e i
Watch. | Limb. Center. = flow. | e ; IRV l
A ¢+ | o + mlo ¢t nmln F nln v wlr o . H :
J928 of 4848 o [48 56 45[ 9 35 111 9 33 49| § 45 ! Meap 5" 'JEq 'run& 1/m26"
10 54 0|57 10 © |57 19 olrr 1 19i10 5 54 5541 B 49 col plemag!
: B v w’ ! h“.,);.' |‘5 ,,,r
At 12" by the Watch, mean Time at the Ship u 5§49 « o .12 . ..
At Greenwich, by the Watch, S g y Amold, s i 43 by Kede l, :: f }‘2{
——— etben | LI VY SE——— 1
ifference of Meridians, - o 24¢ _! o 4 3/
ngitude of the Ship,, e® 4/ 15" E o™ 55’ .}"'-. 1979’ 45°F
e 4. JA‘A‘) [ 'a
i , } June 8, P M. - - - )
Time by ; Alt. of the | Alt.nfthe | Apparent | Mean } Wartch {
the Sun’s lower| Sun’s me.. | Time, t00 > :
Watch. | Limb. . Center. flow. ’
. . . 8
N ¢ N o / nlo ¢ 'n .-l.u.n:.anu } '
5§42 ©| 19 53 o 120 0 of 5 48 12| 5 4b 561 4 56 ., |Eq Timg 1'—i6”
5 44 35| 19 32 o |19 38 50' § 50 38| § 49 22| 4 47 {Meang" 521"} - .
546 50] 19 12 o (19 18 sol' § 52 56| 5 5t 40( 4 50 Pooe o
[ S N » ¢ ul
At 120 by the Watch, mean Timng.at theShip, 12- 4 51. ~ . .12, e o o0l
At Greenwich, by the Watch, ’ 12. 3 4 byArnold, 12. : 58 by. endnl, ;: t {;
: —F
Difference of Meridians o 147 o 2 X
Longitude of the Ship, o 16’ 45" E o° 40 4}'3 P

June 11, A. M,

. OO ssl lsllk': \

Time by | Alt. of the | Alt.of the| Apparent} Mean ) Watch . : 4
the Sun’s lower{ Sun’s Time.. | Tune. too. r !
Watch. | Limb. Center. | faft. ‘
h 2 12 |- 0 4 " . o ‘ " h " u h / " 7 i;q! 'l‘ime; o ’...s l” 3
9 4354441 0 [44 49 40/ 9. 2 17/ 9 025 4 9.} Mean ' “ F
9 6 10| 4455 O |46 34019 3. 119 2101 4 O|p op
9 750/ 45 9 © 451740/ 9. 445/ 9 354 346 |}
1012 491 §2 36 o |52 44 s0l10 § 19(to 4 28] 8 21 .
At 12* by the Watch, mean Time at the Ship, 11 55 58 . e o055 88 o« . o . opr g g8l
At Greenwich, by the Watch, 32 3 40 by Arnuld, 12" 2 11 ByKendal, ,2‘55' st
e Sansnan o JUNL TN T seeeem— |
HDiﬂ'ercnce of Meridians, - o o 613 Yo 30[
{Longitude of the Ship, 1° 54 3o" W 1° 335157 - C 10 227 g,

Qbfervatious.
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1 o June 13, A. M. .
[ Time by | Alt.of the {Alt. of the| Apparent] Mean {Arnold
: Arnold. | Sun’s lower] Sun’s Tune.” | Time, too
s Limb. Center. flow.
h 14 ” ) [+ 4 ” ) o ’ 2” h 4 7 h 4 " { ”

fi0 16.4; 49 39

0 |49 go 10]10 20 37/70 20 11} 3 54 Lat. §9° 24’
1o 20 15} 49 55 © |50 6 10l10 24 8|10 23 42| 3 25 } Mean |Eq. Time o—26"
Jio 25 35| 50 18 o 150 29 10l10 29 27(10 29 1i 3 2b 3 26”7 : :
¥ ) s on b oo » 1 o
JAt 10" by Arnold, mean Time at the Ship, 10 326. . . .10 326. . . 10 326
‘At Greenwich, by the Watch, 10 350 by Arnoid, 19 1 49 byKendal,10 1 13
‘|Dificrenee of Meridians, o 0,1 TS o z1
{Longitude of the Ship, 6 o” 24 15’E ©° 33’ 15" El
o June 13, P.M.
] Time by | Alt. of the |Alt.of the| Apparent| - Mean Amold
] Arnold. | Sun’s lower| Sun’s Time. Time. too
‘ Limb. Ceater. ' flow.
I w s n o ¢+ wlo ¢+ w|b s w|lw o n|ora .
{5 36 22| 22 10 30|22 18 of § 41 6] 5 40 44| 4 22 | % Lat, §59° 46
1538 55] 21 §2 oj21 59 30| § 43 18] .5 42 56] 4 1 |*x  Eq. Time o—22
5 39 57| 21 44 30[21 54 10| § 44 20| § 43 §8] 4 1 |>% Mean of :
§ 4r 17| 21 35 of21 42 30| § 46 25| 5 46 3] 4 46 the five
S 43 3] 21 20 o|21 27 30] 5§ 48 8] § 47 46| 4 43 | markeds
545.9] 21 6 30|21 13 50| 5 49 43| § 49 21| 4 12 48
~5,‘7"4D{20463°=os6°ssz755!4545 *
" 20 47 ol20 54 20} § §2 531 5 52°31) 4 §1 U3k
.{' . A u | AN N & n
At 6% by Arnold, mean Time at the Ship, 6 4 8. . . .6 4 8. , ., .6 4 8
1At Greenwich, by the Watch, 6 3 52 by Arnold, 6 1 49 byKendal,6 1 14
Difference of Meridians, ‘0 o 16 . o0 219 o 2 54
]Longitude of the Ship, o ¢ o E o° 34’ 45" 0° 43’ 30"
k June 14, A. M. —
] Time by | Alt. of the | Alt,of the) Apparent | Mean |Arnold
Arnold. | Sun’slower| Sun’s ime. | Time, 00
Limb. Center. faft.
h 7 ” o ’, ” o ’ ” h 7 ” h ¢ 4 14
9 44 32| 4557 0 [46 8 ol 9 43 56| 9 43 43| 0 49 Lat. 6c° 17’
9 48 41} 46 21 0 [46 32 o] 9 48 20| 9 48 7| o 34 |Mean o’ 48”|Eq. Time  o'—13"
9 52 531 46 41 o 146 52 o] 9 52 4] 9 51 s1[ 1 2
h r -0 h r 1Y r
At 10® by Arnold, mean Time at the Ship, 95912« « « + 98Q 12« + o+ o+ Q 59 12
At Greenwich, b; the Watch, -10 3 §9 by Arnold, 10 1 g2 byKendal, 10 1 20
Difference of Meridiang, o 447 o 240 o 2 §&
Longitude of the Ship, 1°13 45" W 0® 40 o o° 32/ 0"

Obfervations
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Obfervations for finding the Longitude by the Time-keepers.

June 15, A. M.

"Time by | Alt. of the | Alt. of thejApparent | Mean |Arnold
Arnaold. | Sunslower| Sun’s | Time. | Time. | too
Limb. L! Center. flow,

e

l”olll,olllhlilhl” ”

] ’
8 26 48] 38 3 o |38 13 40| 8 28 16{ 8 28 13| 1 3% Lat, 6e° 17
8 28 5 38 11 30 |38 22 10| 8 29 40| 8 29 37/ 1 33 |Mean 1’ 33”| Eq. Time o—3"
8:983820038304083053 8 30 50l 1 42
R/ n 7 [
A.tsbbyAmold, mean Time at the Ship, 8 133. . ..8 1 3g. < o +8 133
At Greenwich, by the Watch, 8 4 9 byAmold,8 1 56 by Kendab, 8 1 28
Difference of Meridians,, o 236 o o 23 ) ;
Longitude of the Ship, s o® 390" W o5 45" W - o*i1 ’é !
June 17, A. M..
'‘Time by | Alt. of the [Alt.of the A%Parent Mean [Arnold |
Arnold. | Sun’s lower| Sun’s. ime. Time. | too
3 Limb. Center. 1 flow.
b ¢4 2#) o ¢ w# {o ¢ |l n ¢ nln ¢t st w
9 33 111 43 41 © (43 §2 O 9 3§ 39| § 35 53| 2 42 Lar. 62° 43 30"
9 34 58| 43 51 0 (44 2 of 9 38 36/ 939 of 4 2 , |Pecl. 23 25 20
9 36 45 44 2 0 |44 13 o 9 39 36/ 9 40 of 3 15 |Mcan 3 51" Eq. Time o+124
'9 37 40{ 44 6 30 (44 17 30 9@3*94!55[4!5 .
'9434443°°4441 o1 9 45 131 9 45 370 3 33
- . ¥ ¢ m A e 7 r”
At 10* by Aenold, meanTimeatthe Ship, 10 33r. . . .10 33t. . . .10 3 31
At Greenwich, by the Watch, 10- 4 50 byArnold, 10 2 2 byKendal,10 1 44
Differenee of Meridinns, o 119 r 29 o I 47
Longnude of the Ship, o® 19’ 45 w o° zz 1I7E o 26/ 45" E
9 Jure 18, P. M.
iTime by | Ale. of the | Alt. of the | Apparent | Mean | Warch
the Sun’s lower}  Sun’s Time. | Time, t00
- Watch. | Limb. Center. flow.
h., ¢ /o ° 7 o ¢ o h ¢ wu| W ¢+t | ¢t n . .
332 41) 35 58 30 |36 910 333 51333431 4 Lar. 65° 25" o}
334 24| 35 50 0|36 o040} 331 35 335 15| 051 |Meant’ 4" [Decl 23 36 10 |
337 381 35 29 o [3539.401 3 38 15 3.38 55 117 Eq. Time ~ o440
b o+ 1 7 . A o’ s
At 120 by the Warch, mean Timeat the Ship, 12° 1 4. . . .12 1 4. . . .12 1 ¢
At Greenwich, by the Watch, 12 § 6DbyAmold,5z 2 5 byKendal, 12 1
Difference. of Meridians, o 4 2 o1 1 o oy
Longitude of the Ship, 1°0" 30" W o® 15 15" 0° 11’ 45

<
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—meI T T S e mes L S—emmemesee: e—dhee
. Obfervations for finding:the: Longituzleby;thq "Time-keepers.
x
1 June g P E\g: -t
Time by | Alt. of the |Alt. of the[Apparcnt | Mean JWatch [ -
1 ¢ Sun’s lower| Suff’s Tiune, | Time. | too [
W%‘ Limb. Center. . i flow. | = -
h o-.;..p.";'«.;:n*lwJu"—r....... i .
35§38 3333 o[334330 353813 5545i0 7 [% . (la 66°2y" o
35 33 %o o |33 30 30| 3 57 ‘9] 37§87 3] 1 24 ﬁ"'* Dccl.. 23 27 10
35 % 3372 o |33°22 30| 3 48 33] 3 §9 27[ 119 £q. Time o+54
4 z&ﬁ_gz_ao'd 32.40 30[ 4 § 851476 49 x’zx'Melnofal]
4 8] 32 25 o |32 35 30].4" 4704 741|133 - but the two
4 f57/3216 o 30| 4 8 20| 479 14f 1 17 | marked %
4 §30 3231230 5223 of 4 8 g7F4 9 gr| ver | 2 ag
6 34| 20 44 30 |20 54 - oL 6 §19] 6. 6 144 1 40 Lat, 66° 3¢ o
.6537‘2941 o0 |20 g0 .30 6 § 54| 6 6 .49 t 22 g Decl. 23 27 o
6 % 9429 g, oz 18 20]. 6 1x 35| 6 12.200 3 11 | %° £q, Time o+35s
Y ) A S )

'Atrz’bynheWatch mean'l‘xmeattthhlp, 12 -1 24 . . . 412 124. o .« .12 1 24

1859 22l 37 53 ol38 140l 9 ougyl 9 232l 2 5017 ] |Eq. Time .~ i41g

At Greanwich, by the Watch, - " 12 5 19 by Arnold, 12 2 14 byKendal, 12 12 7
3 —_— -—
{Difference of "Meridtans, - ] B - N | 5,; TTTTTTT" o 0" %o o 043
JTLongitudc of the Ship, ° 584" W, . 0°1a 30" - o° 10 45"
L : Cooad o
Time by | Al of the Watch §- .ue.
thé Sun’s lower 'l‘unc. Tnnc. * tdo ' . :
Watch,. I,m;b. v os fe flowl N
b 1] A "o © .' ” L ,,, 'llr”| "f"'- T '
8 sa 33} 37 14 o |37 24 49 3'5=‘$ 53 56l 3 23 ], 0. . |Lat 67°35" o

8 54 o] 37 30 30 |37 4%, 19} 8 56" 12 857=a 327 | s;s" Ded. . 23 27 5§

h III h LA 4 h ¢ N

4
At 12%b the\ﬁateh,mmnTxmeattheShlp 12 336 o + «12.328.+ . « .12 32
At GmKW1ch, by the Watch}' o 32 5, 1 3 By Amold, 1z 17g7 by Kendal, 12 2 §

s ¢ 1"
Difference of Meridians, T . o 218 [ TF o 1 28 o 1 20
Longitudc': of .thc Ship, o o3¢ 300 W o®22’0” E o° 30’ o” E
Obfervations
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Obfervations for finding the Longitude by the Time-keepers.

’

Juse 25, A. M.
Time by | Alt, of the AL of the A%paran Mean |Amold
Armold. | Sun’s lower| Sun’s 1ne. Time. 00
Limb. [ Cenmrer..|_. _ | flow.
h ¢ o ’ 4 (] 4 ” | Y ” t ’ ”nire ” ~A J
7 88 27[ 323t 0 |32 41 30| 8 34 25| B 36 32/38 ¢ Lat. 73°57 o
8 0 40| 32 36 15 |32 46 45| 8 35 56| 8 38 3}37 23 Ded, 33 3¢ 2§
8 2 8] 32 42 30 |32°63 of 8.3y 41| 8 39 48|36 50 MF“ Eq. Time 34y
8 343 32 46 15 |32 56 45| 8 39 28] 8 41 35137 43 | 37730"
8 458 325030 (33 1 of 840 o] 842 7137 9
8 542] 3264 0133 430 841 ol 843 737 2§
o | )
At 8" by Amold.mcan'l‘imead:cShnp. 83736. . . .8 736. . o o+ 8
AtGrecuwxch, by the Watch, 8§ 8 36byAmold, 8 2 38 by 8 g2
Difference of Meridians, 029 0 o3 § 0-34 1
Longitude of the Ship, 7°15'0E 8°47 o". 8"3;",5”
June 26, P. M.
Timeby Al of the JAlt.of the| App Mesn ) Warch
Sun’s lower] Sun’s ime. | Time. too
Watch. Limb. Center. . flow,
h ¢ 7 o ’ ” (] ’ " h ¢ »m h ¢ L8 ”
3 31 30 29 17 ° 29 27 15] 4 &0 23 u: 49]4t 13 Lat, 74°2¢ o]
3 34 59 g 29 13 15| 4 14 10 6 3441 35 Ded. w3 21 g0
3 3§ 3! 2853029 45 4- 314'7454“4 Eq. Time 3424
33 55:85;03‘515 s3] 4 19 16]42 21 Mean
338 4] 2849 o §9 1§ 4. a7 §2] 4 20 16|42 2 42’ 1¢”
3 39 10| 28 44 30 38“45 419 6] ¢ 21 30143 20
N ¢ Y ¢ w ’ g,
‘Atn"bytheWatch.mun'l’mutthbxp. IZ 43 84 . o o o 12 42 o . 13.43 14
At Greenwich, by the Watch, 12 6 44 by Arnold, 1t g9 ;a byKendal, 12 ogqh-:
ifference of Meridians, ; 0 43 23 0 4t 1§
Longitude of the Ship, 8°;z. 3"E 10 35’ 37 10% 18 467

.
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ﬂ Obfervations for. finding the Longitude iy, the Time:keepers.
‘ [ a Juoe 28, P. M. o '
:Txmeby Alt. of the |Alt; of the parent Mem Wagch/| - : 2
: the Sun’s lower} Sun’s l‘xme. Ting, | _too. ‘
.Watch. | Limb. Center. | | . W
*noe ul o ¢+ Th o"lll—l;.r ” ‘h'lll.\l ” ;
.5 56 50| 20 45 ©0:[20 54 30| G 33 21| 6 36 5|gg g . Lat. 02 o
; ;B 10{ 20 42, o [20 51 30| 6 34 18] 6°37 2|38 22 [ Mean |Decl. Z; '136 10°
15 89 2l 20.49 o L2049 301 6 33 551.6 37 39138 37 | S 38 3¢” |Eq. Time ~ 2444
b o . h 7 o . h ¢ »n
JAt u"bythe Watch, 1‘1;1 ean ‘Tine attchlup, 123829 % v ..12382§. « . .12 38 39
AtGreenwxch, bythe achy, - > 12 7.9 13 §9 2 12 1 2
—d '-i——_.-—p
ifference of Meridians, 0 31 20 0 39. i )
Longitude of the Shnp, - 7°50 0" E . 9% 45" 45 g° 21l 4f/
. T o June 2g, P M. ‘ ) = )
Timé by,%Ak. of the JAlt.of the| Apparent | Meag - | Warch
| ‘the San’s lower| Sun’s ime. fl‘xme_:'_. too
‘Warch, | Limb. ~ | Center. c- . Mlow,
k ¢+ #7100 2 ” |'o ¢ ” h s h o 4 R .
i3 41 37| 37 29 o |27 39 10 4 22 41 4 25 41|43 . Lat. '78° 1 40”
-3 43 25| 27 20 © |27 30 1O § '4 28 1144 36 A Dect. 23 13 1%
13 46 30| 27 11 o (27 21 10} 4714 31 47]45.17 | Mean | Eq, Time 3+0
13 47 44| 27 o |27 15 10] 30 281 4 33 28145 44 | 45 25"
13485 .2 ?"'f'z 10 Io 4 32 36|.4.35.36{46 43 | .
13502 57 o'ls7 7!0 4'33.29] 4 30 29/146" g.1. ,
Y s w LIV o
t 13" by the Watch, méan Time at the Ship, 12 45 25 . . « 134 . . 12 45 2§

|At Greenwich, by the thh, .

45 25 .
12 7 21 by Amold, 11 §9 11 by Kendal, 12

S g —

13
Dnﬂ'erence of Meridians,. 8 . . o 4 H
Longntude of the $h|p, g . §°.3"',°" ﬁ ¢ n® 3‘;’6 30” ;?6?3:3/ :
. June 30, P. M. |
Fime by | Ak, of the |Alit,of thel Apsmn' t] Mexti § Warch
by Sun’s lower| +Sun's me: 1* Tindes |  too’
Watch  Limb. Center, . flow,
v |l o v w6 ¢+ vl n-r vl W 2 tle wt
éshs'zozr © |20 36 25| 6 4o i 64; 14]44 31 Lat, 78° 7 157
o 20 20 © |%6 29 25| 6 42 21 45 34[45 30 } Mean | Decl. 23 9 20
8 1 371 20 16 30 140 24 53] 6 43 5216 47 "§l45 28 | [ 45 2g” |Bq. Time = g413
6 278] 20 14 15 {30 23 4o} 6 44 171 6473045 2
, h . ) IS | PP
lz‘bytbeWatch mﬂnTnmutheShlp, 124529, . . .12 45290« . . . 3245 2
m%mmch bytthmh, 12 7 34 by Aroold, 11 8 g5 by Kendal, 12 553
ifference of  Meridians, 0 37 55 0 46 o c
Fmgigu@of.lbeShiy, 9° 38 45 E 11° 38’3?’ n°74'§o;'
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Obfervanons for ﬁlvdlng the Longltude by the T{me-kecpcrs.

. July 2, P M.
| Time b’-' ‘Alt. of the | Alt. of the &ﬁpuent Mean | Warch
| the Sun’s lower| Sun's ‘[ime, | Time. | o
Watch. | Limb. Center. | flow.
b ¢t wj o ¢ n lo ¢ )l b2 ’lh‘lll.l Il.‘ : -
546 4| 2055 o [25 4 30/ 6 28 gof 6 32 34446 30 | . pe. [ Lat 78° 25 50"
§ 47 44| 20 52 ollar 1 30/'6 29 §9] 6 33 34{4¢ 50, oy 58 |Deck 23 5 5o
5 49 59| 20 47 o020 §6 30| 6 31 41| 6 35 1645 17 | ¥ 57 IEq. Time ' ;ip3g
§ 52 57| 20 41 o'l20 50 30| 6 33 47| 6 37 22{44 25 ) .
5 §3 55| 3037 o .}20 46 30| 6 35 &1} .6 38 46{44 53 {of the four| N
554 49] 20 35 .0:020 44 30| 6 35 47) 6 39 3244 33 |laftgyi3y | - - .. . -
5 560 33 20 30 30 20 40 "ol 6 37 20l 6 40 55l44 20
h ! u:y,,.‘ .,,.,':,,‘
At 12" by the Watch, mean Timeatthe Ship, 12 44 32 . . .12 44 32. . '. .12
At Greenwich, by the Warch, 13 7 58 by Arnold, 11 ¢8 29- by , 12 4‘: ?z
. ) 3 '
Difference of Meridjans, . : o 36 zﬁ 0346 3 . Tt 0432
Longitude of the Ship, o 9°8 30 LAty e g0 5o

Te

©. Julys, P. M. . T o -

K'Y ;' 7 IR H 'I""l )R 318
g VY :*.Z 4 ,'1 N

.} Time by | Alt. of the JAlt. of the|Apparent | Mean |Watch r ) '
the ‘Sun’slower] Sun’s ime, -| Time. | too - ,
Warch. | Limb. Center, ) 1 | flow, R
A ol o ¢ uwlo ¢ 1 t,:/.'d.-htnrn : o AR |
63212/ 1926 o lig 340/ 715 591 7 201608 4| O lLat T g5y o
636 0| 19 18 o |18 55 40| 7'19 19} 7 23 36(47 36 |~ Mean Decl. T2 gs"zd
6 38 351 19 13 o [18 50 40| 7 21 24| 7 25 4x{27 6 | Eq- Time 4+17
639331 19 9 011846 40l 7.23 4| 747 a1]e7 58 SO R S
'1 6 40 571 19 ssolsuw 7 34 20 7:8374740 - :
. h s ” h o ”y
At 12P by the Watch, mun'l“mcattheShp, xz 47 4T ¢ o o o 12 47 41 . e 12 i
(A Greeanch by d:eWatch, ' 8 %7 by Arnold, 11 67 50 %)'_'AK 12 43 :7
Difference of Meridians, ) 38 54 i 049 §5f 0 45 § i
Longtude.of the Ship, T, 9°43 39"E 12227 4" 7. 1 a8 o).
. Julyu,AM. T T e
| Time by | -Alt. of the'|Al. of the| Apparent’] Meaii JAmold | -, A
‘| Arnold, | Sun’slower| Sun’s ime. Tlmc. | 1 too | R 1P . i
Limb. Center, s | flows |00 g R L
he u|l o +v uw lo ¢ lLTrﬁ wl w ¢ ) r-n ?T a‘.‘.“ "s'oo-‘d d;;
332220 . . . |17 39 20| 4 19 49] 4 2474552 24 Mean el 0 ah “7 20 '
338480 . . . .17 54 30 42631 4312,75:39 s Eq.'l‘ '”«4#-56 :
) ,: ',"I !

At 3* by Amold, mean Time at the thp, 38230, . . JF 4T NFAEY
,At(:reenmch bytheWatch, 316 23 hyAmold, 3 321 by,K dal, 3.0 9. 19
Difference of Meridians, 036 8 0 49 10 SR ""b’ 312

-

Longitule of the Ship, TS d' E : 12° 17" 30" 10° 48/ 0|’
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— -Obfe:vatmna for_ finding _thg Longltp_____ y_the Tlmc-kcepcrs.

— e ———— .i - e - hd
! | cend sl el :
: i, Jﬂy 12,'P. M..J uil’ Lo
o .-..........._..--'.. o ‘ Corm&ndnforErrorofScxtam, -— 30!'
Time by’ ‘mr £ the Ak..mueA' rent | Medn wazch‘ '
"he" ) Sis oyt - Se's | Tite. ! | Tidme. | w0 |
Whech, 1mb; Jl Ccnter.‘i‘,’; Co .z o ﬂow
hor OIIjOIIIi;l’ hl!\rv??h' f“ - -
26 25| 16 16 g 10/'8 1% Y'€ % 8| ¢35 43 F - Lat, 8o® 4 o
‘; 27 é 16 § o 116" 7 10/ 816 8F'8'21"17/53 19 Mean | Decl. ‘21 §3 10
s 58 B4]-16 2 1596 6 29] 8 16 g0]: & 21 39/52°55 | 53’ 387 |Eq.Time 549
1y dg 38|-atyral X 46? 3 ‘lJFO’i()"-‘ *8'-;4 12l 54 24
T f} 17 1 TR TR A h ot @ | SR
At u"bytheWatch,Wﬁmnthebep‘u! 4938 . « . .125338. . . .22533
At-Gresnwich,-by-the-Wachy - - - — - — ——- aw--&-by-&ndd,-u 56 -a5 by Kendal, 12 2 4
. IO e avased B ——
Difference of Meridians, .. 04337 ... 0¢713 Q §0 §3
Longitude of the Ship, VPN [ 2 AT . Ag° ¥ 15" 12° 43 157

R . .
. . i P e, ' I
e 3 s

| "On Shore ¢ on an filand near Voge! Sang, Lautudc 79° 50’

e~ s e ———

T l. 1l | 1 P Can&&nkﬁ&moﬁthAMmmw +7”
. e ©OF dustd e 41 ' ; . .
NI o] e £ ‘ « gk ] . hadi '. N N .
Day of | Time by | Als df'the [Ak, othc K IEq. -Mean Warch | Meaps. | -
the the Sun’s lower]: Sun’s . {‘P:re Time: | Time..| to-| - iCo. Dedl.
Month, | Watch. | Limb. Center. flow.
__'t ) h "I._:II g Iv .” o‘”:' l, h 2 Il r w{n s owle w . v o ¢
Myn? [ 3730 53| 35 43 50 |25 35 29 4.16 31| 5+29| 4 22 O[5t 7 8 33
, B.M.| 33257| 25 17 o |25 30 39} 4 13 33 4 23 52150 §5 L4 o
. . 1334 22| 25 13 20 1526594195: 4 25 21/50 59 .-
| A. M]3 9350 lé 39 47 |15 5: 3.54 59| §+31| 4+ © 30{50 40 68 37 3
W6 P.M. | ¢ g5 15 5§ 12 g t 641 1 5+3g b 4673651 11 i 8 43
r - 55901842101;9624435 gso olst offs" 5
17 ki) 45 1) 46 40 |19 39 17 ) sF ‘32 I 12 54
18A M. izi '13 8 20 |3zo’gsgz; +$-a‘;a§3,§o,; 68 55
h ’ (/4 | Y ” h 4 ';
'gug;t;,g,g;mw Wk, mesi Tite 1 5 00T g 6. . g o

Difference of Meridians,
'Longumde of the lﬂand

1t 10 go byA.mold, 11 §§ 20 b)Kemlal, 12 2 34

At Grecnmcb, ’by'tbe Watdl, R

e

§ 40
n" 55’ o

o 48 26|
12° ¢ 307

G)fcrvati'ons. ‘
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Obfcrvatlons for ﬁndmg the Longn;ude by the T1me-kcepers. f
0 IN OB PSR RS S TRRT 1 TS ST ST RS
jul) 26, P. M.
‘Time by | Al of the |Alr. of the|Apparent | Mean | Watch - Tt
the Sun's lower{ Sun's Time.11 Tuwe.. § tuo flow.
Warch. | Limb. Centgr. | . .
h ¢ » o 7 & | o I_II h__l- {l‘ _h‘__l__u"“h”.l‘-!_/— o . B
329 25| 22 46 o {22 §5 40| 4 35 43| 4 31 43} 1 2 18 Lat, 80’20’ o”
331 13 22 42 0 |32 §1 40| 4 37 23| 4 33 35| 1 'z 1 ‘A‘:‘;’;‘m' Dcd.qo
333 35| 22 36 0 |22 45 40| 429 §3/'4 35 s5fit 2 20/0 "7 IV  Eq Time iv+z
335 34| 22 3330 |22 43 10 4 31 4):4 37 Ofiy 1 32° L Ot C
3 36 50| 22 31 o [22 40 30| ¢ 31 59].4.38 ]2 1 u]: A . :
33847012229 © 213849 qs_zsn 4385l 06, | L . :, -
A T B L ' 14
At :z*‘bythc“ atch, mean'l‘imeanheShnp, P 2160 v <« oo % Ta0. o o ol »3 36
At Greenwich, by the Watch, .-+ .82 3z ¢} by Amoldy 11 g1 10. by&en,ial,'n 5 16
Difference of Mecridians, 0 49 23 s 11 6 o g7 q"
Longitude of the Ship, C 1Ay B kP A 0 ~.xw’ U’d."
- Aedd PIE G C U S S N 3 SPRTTEYY: | FTSITINELS I
Im',f,‘?. M. ) el .
Time by | Alt. of the )Alt. of the] Apparesit . Mean | Watch )
the Sun’s lower| Sun’s’ Txme. Time. tooﬂow.
Wartch. | Limb, F Center. - I 1T 77 - T
| 2 I YIRS Y KO 8 & SR B SRIRES S
§ 51 16] 16 15 0 116 13 44f 65B:3i| 5 14 33| ¢ 13 16 Lat. 80°23 o
§ 53 22/ 16 10 30 [16 19 15| 7 0 24) 7 6 135 113 3 Co.Decl.705545-
5§55 26] 16 § 45 116 13 30| 7T 835 712739 T M3 ,;,‘“‘!iq:‘l'imc Oif-x .
§ 58 351 15 58 0 36 6 451°7 5 401 711 4t 1y
6 o6l 1553 o 16 1 45071 7'47 7:-348-:59'53. ! B
) : b u A od ai . ; ).'xnl/”
At 12" by the Wacch, me'm'r'me'lt;h(: Ship,” "1'13 3. 7. IR R R !
At Greenwich, byxhe Waech, |1 . ;12 13 5 by Amol:i n 50 34 l)) Kendalqu 5,27
Difference of Meridians, . < % {1 59 8 '_': PCrad 29,3 sg s 73
Longitude of the Ship, ;‘ ’ ' 14. 59" ~o ’; . zc°37 52"”‘” LL f ,# 5“;'0'1
T '4-:,"5'._: R IB LN
! Y ]“’)’33’? M . i LTS :3; 3 l
" = SRR EERVE SN TR A a2 T A
Time by | Alt. of the [Alt. of th rcr\t VﬂtCh P ¢ R
the ~ | Sun’s lower| Sun's A’;’qame ioo X es [l PR
Watch. | Limb, Centers :
h ¢ #|l o ¢+ w t/o 2T 2 3N VRIS 75 SRV 7 ) ‘hq‘l ‘o TRV ?x‘ 39 38'1.0”'
5§22 34/ 17 10 o {17 18 50| 6.3 ¢6].6 36 46 1 14 12 Muua 2 bE Decl.yx g il
5 28 58 16 54 30 17 3 20l 637 3416 us-& 114 360 by 24 E:}‘ Time 640’
.- h ¢ o FERPR TLT : (L TORANEI I B
At 12" by the Wuch. mnTnmc.itdgeShm, 114 24 © e JeteB T AP R
At Greeawich, by theWatcb, 12 13 17 by Kend.d 1z 5 48 H
1
Difference of Meridians, ) 1 8 36
| Longitude of the Ship, 1 5° 16' 4.5’_' E ‘17° ¢’ o

-
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' Obfervations for finding the Longituderby- the Time keepers.:
. ; : ) ,
RNy ces ey A !
RS PRI B July 30, P, M. JA '
i ) e o = 8 -
Time by | Ale. of the JAl. of the A}K:xvtnt‘e Mo o Wateh “ '
the Sun’s lower| -Sun’s ime, |f Time! |° too - 1 |
.Watch, | Limb. Center. ‘ _ flow. i
h s nf ove IIOI(Iht'I/ LONARNS I A
14 40] 2119 o f21 26 30| 4 37 24| 4 43 20| 1 28 4o -| Lat, 80° 33
gzzbzogqo 218 30| 4 45 1] 4 50 §7| ¥ 2851 Co. Decl. 71 38 50
3 26 34! Zo 48 45 |20:38.15| 4 49 21] 4 §5 17} 1 28 43 " Mean Eq. Time 5+56
3 29011]°20 41 30 {20 §U' O 4 §2 21] 4 §8 129 © 1 28 547 ;
3 30,54| 20 37 39-/20°47 0| 4 54 1| 4 59 §7} 1 29 3 ,
3 32 45, 20 33 30 [20-43 Of 4 55 33} § 1 29| 128 44}
33443'“’38°3°373° 45759 5 885t 12912
) : " h I ’ L)
| ' At 12 by the\Vatch mean Time at the Sh§p, 13864 . . o . 12854
[ _ At Greewich, by the Warch, - . r3 13 42. by Kendal, 12 6 40
.. C. —_—
' Diflerence of Meridians, . 11§ ¥ay - 1 22 14
] Longitude of the Ship, . 18°48' o’ E 20° 33/ 30" .
] s . . - . . .
E * z <
! B Jixly 31, BM. o
l - N . 3 i
Ttme by | Alt. of the [Alt.of the Appo\'ent Mean | Waxch |° |
‘the Sun’s lower| Sun's - [ Tume. .| Time. f too .
Watch. | Limb. Center. . -] flow. |-
h ¢ oll/olflhflll(lllthglr.'
3533 1926 o 19735 10| 5 18 7| §2¢ 't} 130 31 Lat. 80° 37" o
3 55 46 19 21 30 119 30 401 § 19 55| § 25 49| 3% “3|" Co. Dedl. 71 52 10
358 30] 19 17 o [19 26 10] § 21 45| § 27 391 ¥ 20 ? : Eq. Time g§+5¢4
4 O 2| 19 12 30 19 2T 40| § 23 29| §'29 23| r: 29° 21| " ‘
4 o506l 19 8 o |19 17 10| § 25 28| § 31 22f1 3032 ‘
4 1570 19 7 o {19 16 10| 5 26 zgr 5 32 23{-1 30‘36 " Mean
4 3¢0| 19 6 30 {19 15 40f § 26 56| § 32 50 1 30" O x“ 29/ 557
4 41919 3 O |19 12 10] § 27 31 § 33 25| ¥ 29 -6
4 5301 1859 o9 8ot s 29 9f 535 3| 129 27| -
4+ 635] 1856 o g 51033013 536171:94:‘
4 7206|1852 o (19 1 10f ¢ 32 1]-5 37 55 1'30 29} °
4 8 14] 18 50 30 (18 39 40| § 3: 39] 5 38 33¢ 130" 19
4 9 23 184991358105315'539”9 ng.}b' .
! b v LA
At 12" by the Watch, mean Tnne at the Shvp, t 2935 .« « 129358
At Greenwichi, by the Wntch SR L N 1 ‘by‘l(endal, 12 6 §2
Difference of Menduns, S B a6 g . ‘123 3
Longitude of the Ship, R 'f'g’&*ly‘i-l Lo 20° 45 45"
. S, PRI R X .
. Obfervations
. i } S
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¢
Obfervations for-finding the Liongitude by the Thime-keepers,
' At Smeerenberg, Lat. 79° 44’
By the Aftronomical Quadrant, €orreftion for Error of Quadrant— 32
Dayofthe | Time by [ Alt. ef the ) Alt. of the } Apparent || Mean | Wawh | -Eq. | Co. Decl.
Month, the Sun'slower| Sun's ime, Time. |..too | Time. -
Watch. | Limb. Center. ' flow. e
. h ¢ ” o ’ 4 Q 4 ” N ¢ 4 | Y4 14 a4 B4 " 0 4 ” .
Auguft 14 | 538 30| 12 24 o f13.35 of 6 30 2x| 6 34 31| §6 1| 4410f75 50 30}
P. M. 5§47 37| 12 o o fra1r o} 639 31| 643 48|-66 4. .. -7}
6 15| 1124 0 11 3440} 6.53 24 € 57 34 '56.4 s B B
6 2 39| 1121 o [11.3: 40} 6.54 59:[ 6 39 9| §6 30| - <}75 50 30} !
6 2l 1115 o fiv 25 404 656 54) .72 1 4] 56 :2 1 .00 i
6 8] 1112 o f11 22 40{ 658 4| 7 32 w4 ¢6- 6 ve !
6534 11 g o fri 1940} 659 15] 7 3 25| §6. 1 (R 3
6 839 11 6 0111640/ 7 © of 7 4 9/ 5539 4+ 9 !
6 945} 11 3 O j11 134007 131 7 549|558 !
611 3/ 11 o ofjrt1040}7 2427 bgi|lsea3l" ] : .
6 1544 1048 0 10 68 30} 7 J23| 713 56 48 75 51 of |
616 41| 10 4§ © {10 §5 30} 7 41| 7 12 50| 56 .| E P
61751] 1043 © {1052 307 9354 714 3| §6 12|’ : |
6 19 10 10320 10 49 20| 7 11 8| 7 15 17| §6 7 .
6 20 22| 10 36 © |10 46 z0f 7 12 20{ 7 16 29| §6 7
15, A-M. | 45657 13 6 0 J13 17 20] § 48 53| § 52 50| 55 53| 3+57|75 §9 20
45920{ 1312 O [1323 201 551 9 5556 55 36
§ 226 1321 o |13 32 30] § 54 32| 5 58 29| 56 3
§ 3345|3324 0113352016 59 43| § §9 4% §6 51} - -
§ 440) 1327 o |13 38 20]| 5 56 551 6 o052} 55 6} -.75593&-
§ 7 611333 01344201559 56 3 2| 5546 .
§ ¥19| 1336 01347 20f 6 o012) 6 4 9| 55 50
§ 912] 1339 O /134030)6 124] 6 § 21f 556 g}- -
§1023] 1342 0 |13 533016 33116 628 56 ¢
§ 11 34| 1345 0135630] 6 34116 738 56 4
51243| 3348 O 11359301 6 449| 6 840 56 3
§1349| 13851 O l14 23(6 53560 6 953 56.4 ] .
52042| 14 9 O [142040| 612 43 610 41] 5559 7559 404 -
5 22 §6| 1415 © |14 26 40| 6 14 59| 6 18 561 56 © T
§24 2| 31418 O |14 29 40| 616 620 2| 56 o
-§ 27 25| 14 27 © |14 38 40{ 6 19 28| 6 23 25| 56 of -
18, A M. | 457 8| 1215 O 1226 of § 50 5t} § 54 19| 57 11| 342876 56 50
§ o31| 1324 O |1335 of §54 13| 557 4% §7 10 -
-5 1 46| 1227 013238 of 55521} 55849| 57 3
§ 261) 1230 O liz41 o §54629| ¢59 57|57 ©
§ 357{ 1333 © |1344 ©f 56735)6 1 34576 i
§ 611] 1239 O r2gs010) § 5954/ 6 319 57 8
§ 7 20| 1242 0 12 5310f{ 6 1 2| 6 430 57 10
§ 11 52| 12 54 O |13 510623;6935711 76 57 o
‘§13 6| 1287 0|13 8130/ 6 6 42| 6 1010| 57 4
§1515| 13 3 o l133420( 6 9 of 61228 5713
516 32{ 13 6 © |1337.20| 610 8] 613 36| 57 4 N
§1739) 13 9 © |x3 2020[ 6 11 315] 6 13 43} 57 4
5§19 %0 13150131610 6 13 29 616 57| 57 7|
5 20 55| 1318 o |13 29 20| 6 14 37| 6 18 §| 57 10" : A
§22 4| 1321 © |13 32 20f 6 15 48] 6 19 16| §7 12| ~ 76 57 10|
§ 24 24| 31327 O |13 38 20| 618 3| 6 21 31| 57 7
535 35] 3330 O |13 41200 639 11} 6 22 39| 57 4
§ 27 43| 1336 0 |13 47 30| 6 21 29| 6 24 §7| 57 14
538 g5/ 1339 o 11350 30| 62236] 626 4|57 9

Obfervations
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Qbfervatious for finding the Longitude by the Time-keepers,

of the | Time by | Alt. of the |Alt. of the A];g'lreut " Mean Watch | Eq. | Co. Decl.
nth. the Sun’s lower| Sun’s ime. Time. t00 Time.
Watch. | Limb. Center, flow.
h s | 0o ¢ v Yo ¢t e x ¢t | K rt & )|t »n ¢ 1w o ¢ n
Auguft'S .5 3758 14 3 0 1414 40| 6 38 441 6 35 11 | 57 13| 342776 57 20
A. M. 541 23] 1412 0 11423 40| 6 35 44 6 39 11| 57 48
§4228 1315 0 [1426 40/ 6 36 19} 6 39 46| 57 18
§$ 4339 1418 0 (1429 40| 6 37 27| 6 30 54| §7 15 76 ¢7 30l
54549) 1424 0 11435401 639 1| 64228 §6 39
5§47 4| 1427 O |14 38 40| 6 40 49| 6 44 16| 57 12
§48 13/ 1430 O |14 41 ¢0] 642 1 645 28| 57 15
549 21| 14 33 0 |14 44 40) 6 43 9] 6 46 56| 57 15 . 176 57 40,
§ 5939, 15 © o 15 11 50 653271 65654 5715] =
0§31 15 3 O [15 14 50| 6 53 371 658 4| 57 11
6 158 15 6 o f1517 501 655 45! 659 12| 57 14
6 3 8 15 9 o lig2050| 65653] 7 o0z2] 5712
6 417/ 1512 o hig2350 668 317 130/ 5713 :
6 izq 1585 0 |15 26 g0l 659 12| 7 2 39| 57 10 76 57 5o
6 636 1518 o 17395017 023]7 35135715
6 7 42| 1521 o |153280[7 133 7&0 §7 18
! 6 11 19| 15 30 o [i54180|7 § 1] 7 28| 57 9 |
61332|1 1536 o 1547 50(7 7 19] 7 1046 57 14
6 14 49| 1539 o [1551 o7 8331 712 of 57 11
616 1| 1542 o |1586¢ 0|7 943 7132 57 9
18, PM. | 51049| 1218 0 (1229 ol 6 421{ 6 7 42| 56 53| 3421 77 6 5o
§ 1255 1212 o |1223 0|6 635]6 956 57 1
§14 6/ 12 9 ol1220 0/ 6 748]| 6 11 4| 56 ¢8
512: 12 6 o |ra17 ol 6 Bgr} 612 12| 5638
§1616 12 3 oli214 o[ 6 958| 61319 57 3
§1723) 13 0o o frzz11 of 611 g| 61426| 57 4
S 1840/ 11 57 o f12 8 o0 6 1213]| 615 34| 36 54
§ 19 35] 12154 o |t2a § of 6 13 ;1 6:641 57 7
§ 20 48] 11 51 o |12 1 50| 631427} 61748 57 o
s 21 §1] 11 48 o lrr g8 g0l 6 15 401 6 19 11 5710
. L Aug. 14,P. M| IL Aug. 15, A. M. | 111 Aug.18,A.M.|IV. Aug. 18,P. M.
pabydeabion | sy ¢ e o dgru’ g s
At Greeawich, by thc(\'atch, 12 16 45 12 16 4; 12 17 3§ 12 17 3%
Difference of Meridians, .29 17 o 39 x, 03 ° 39 26
Longitude of Smecrenberg, ° 49" 15" g° 48' 48" 9° 54’ o” { 51’ 30"
Mean of the ﬁrﬁ, fecond, and fourth, 9° 49’ 40”; of all 9° 50’ 45"
N 7,
ek ikl SRET SRR G B P
At Greenwich, by Kendal, 12 § 21 12 -§ 21 12 6 3t 1z 6 33
Difference of Meridians, o 50 41 o g0 39 0 §o 40 o 5o 28
Longitude of Smeerenberg,  12° 40" 15”7 . 12° 39' 45" 12° 40’ o” 12° 37 o

Mean 12° 39’ 15" E.

14

From comparmg the 1ft with the 3d, the Watch lofes in a Day, 19,7
4'1\ e o o o « o o L&,s

2d . . KL S ¥4

R &Y }

—

Meanofallfour, « « o ¢ ¢ ¢ ¢ v ¢ o o o o o 18,9

Obfervations
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Obfervations for fihding the Longitude by the Time-kéepers.

1
!

.
'

Augutt 31, P. M.

-

At Greenwich, by the Watch,
Difference of Meridians,

Time by | Alt. of the | Alt, of the&ﬁpga‘n;'t‘ . Mean ) Watch
the Sun’s lower| Sun’s |} :'Fime. | Time. too
Watch. | Limb. Cgptcr. flow. .
hnt wlo ¢t wlo ¢ wulnw ot vl w 0wl on -
6 154 435 o 43610 63543 6 35 31{33 37 Lar, 68946 o
6 431] 423 0| 42350 638 1| 6374933 18 Co. Dect. 81 37 10
6 620 410 0] 410 30 640 331 6 40 21/34 1 Mean {Eq. Time O==12
6 740 4 2 o| 4 2101 643 7|6 4t 55/34 15| 33 517
610 1] 361 o 350 50| 644 16/ 6 44 4[34 3 . :
| 6 11331 344 ol 343 30l 645 39! 6 45-27133 54
. h ¢ n h 7 »n
At 12°by the Wawch, mean Time atthe Ship, 12 3392, . . . 12 1
At Greenwich, by the Watch, 12 2¢ 1§ byKendal, 12 3; fy
Difference of Meridians,. ‘ o 13 36 . © 2§ 54
Longitude of the Ship, ~ 3?24 d"E - 6° 28’ 30" .
Sept. 3, . M. i -
Time by | Alt.of the |Alk.of the Apparent; Mean ) Watch .
the Sun’s lower| Sun’s Time. ‘Time. too "
Watch, | Limb. Center. flow. '

A w2 n o;//;/an’uh'l”lnv . .
5§14 0] 750 o |.7 55 30| §.46 3¢| §-45 25|31 a5 - Lat, 65° 31’ o
516 30] 730 0 |-7 3510 548 52| 5 47 46|31 16 Co. Decl. 82 41 29

1517 71 724307 39 3] 5,49 34| 548 28{31 21 {Eq. Time 1— 6
51820 720 o735 of550 & 548 59{30 39 Mean
s 18 55| 7 16 30 | 7 3t 30} 5 50 49 34|30 29 | 30" 41"

§1945 713 ©| 718 ofs.505 49 49/30 9
§20560f 7 430 |7 9 20| 5216 5§51 10|30 20
a2t 50l 658 o7 250l 5243 5503702947
. . . ——-. A & W .. X h s
At 12! by the Watch, mean Time at the Ship, i2 30 41 . . . . 12 30 41

iz 20 g1 by Kendal, 12 8 38

o §0°

¢ i . 9 o 22 3

Longitude of the Ship, - 2°27 30" E §° 30" 45"
Sept. 6, A. M.
"Time by | Alt. of the | Alr, ofthe | Apvarent} Mecan | Watch
the Sun’slower| Sun’s lime. | Time. 102

Watch. | Limb. Cecoter. flow.

h ’ " o 14 n o 4 " 'y 1-7 h 14 n rn - Lat 62° 50' o/;

8 56 25| 26 50 o |27 o 10| g 22 g7 9 20 59124 3% Mean  {Co. Decl. 83 41 30

8 58 27| 26 §8 o |27 8 10| 9 24 36| 9 22 33{24 11 24’ 22" |Eq. Time 1—58
) h rn h 7 n
At 12" by the Watch, mean Time at the Ship, 12 24 22.. . . . 12 24 22
At Greeawich, by the Warch, 12 21 28 by Kendal, 12 g9 22
Difference of Meridians, » o 2z 54 oI5 o
Longitude of the Ship, o® 43’ 30" E 3% 45 0"

Oo Obfervations
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r,’;io A PPP E:ND WX &
Obfervanons for ﬁndmg the Long;tude hy bhe Tuneokcepers.
— s — -=- = -Sept.6, PP M- -0 e - -
Time by | Al. of the | Al. of the ,A?artm Mean | Warch
_ the __| Sun’slower] Sun’s Time. | Time, too
Watch. | Limb. , | Center. -flow,
v+t wfo vt e t |l nw 4t M| w1 ovlr o n
4 44 14) 1035 ©0 |10 42 10] 5 15 17| § 13 14{29 Lat, 61°57 o
‘4 45 54 10 26 o [10 33. of § 16 35| § 14 33 28 38 Co. Decl. 83 49 o
4 4& 10,13 .0 |10 20 of § 18 27 5 16 2418 gg Mcean |Eq. Time 2—3
4 43,591, 16° 3 o [1010 50| 5 19 45| § 1 43 28 43 | 28 49"
450 o] 956 o0 lso{szngt 9/28 59 .
45z36 9390 9 45 40l § 23 20 53:17:841 3
A s h ot on
' At 125 by the Watch, mnTxmeudaeSh: 122849 . . . . 12 28 4
| At Greenwich, by the Wach, P 1% 31 28 by Kenda, 15 o 29
A Dnﬂ'crmcc of Mcndum, o 19 27
~ Longitade 6f the Skip, - - 1° 50’ x;”ﬁ 4°81 45"
- Septe14, P. M.
Time ‘Alt. of the  Alt.of they A int}  Mean -} Watch
theby Sun's lower F Sun's '{: ' TFime.’ too
Watch. [ Limb. Center: flow, }- -
= e -— PR e o
| Y4 u o I n o [ ” h 2 .0 Fh l ll' 9 1{ , ‘r ;
284 41| 32739 o |22 48 50| 3 30 55| 326 8 31 27 - La. §5°32 o
2 §5 40| 2236 o |22 45 50| 3 31 21| 3 26 34 30 54 Co.Decl. 86 50 o
2 50 34| 2229 o | 2238 50| 3 32 17| 3 27 30 30 56 Mean’ | Eq. Time 447
2 §7 41| 2318 o | 2227 50| 3 3348|3329 1,31 20 31’ 12"
2 §8 g2| 22 10 o |22 19 §0| 3 34 32| 3 30 31 13
3 '224] 2133 olz22 5z 50 338 3ti°3 33 20
. ° 'h e n h r n
: 'Mr‘z‘bythc“’md\ mean 'I‘x at tbeSh?p, 2301, . . . 12 3112
At Grceﬂmch by xhc Watch / 2 23 &by I(endal 12 10 31 N
e S R
Difference of Meridi iang, j o 8 6 O 20 1
_ Longitude of the Ship, ot z° v 30" 5§° 10" 15"
R L “Sept. 25, A. M in HofelyBay
Time Alt, of the A-lr.ioﬂhe‘ ‘A‘p ntnt Mean { Warch
‘| the 7 7| Sun’slower{ “Sun’¢ ‘|- ‘Finle. | Time. oo ! '
| Warch: | Limb. Center. flow. - '
SRR A R A A2 A Lat. 5226’ o
9 22 47 3o §4 o |31 4 40| .9 58 47| 9 $0.17}38130 Mean . [N. Pol. dift.g1 1 10
924171 31 § o |31 15 40(10 o049l 9 52 19({28 2 | 2816 Eq Time 8—30
h . N /AR
e Atn’llﬂytheWath mean Tin eanhesf;:p i ", 12 48 16
.At Greehmch {the 1V alch,lT S ’ ixg,}% 2? l;yj(endnl, 12 14 37
,Dnﬁ‘cmn&EFMgrxduanu, . o .' 255 .. ° 13 39
, ”Longu c of theﬂbnp, N i 43 45" . 3% 24 4"

- T -
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Obfervatms for rﬁndmg thc Longatud:c by‘ ih& Mbon

Y -

J“DO 13, A'M' : AR « S ) -)t-: l.» .4 : .‘-‘('* i
i 1 L s N 1 LAy
Time by |Alt of the | Alt. of the Diftance ofd{e 'n'uerﬁance TP parent | Apparent [Diff. of] |Long‘itude
Arnold. | Sun’s lower Moon:‘ [Sunand Moofis|" " of the me at ’IPme *at [ Meri; [qf the Ship.
Limb.  |lower Limb.|nearett lebs. . Centers, ‘Greenwach the Ship, dxans. v
b+ #| o &t wu]l oo 4 'o'.valzlj'.g't'ip Nt ow|e n-’,or.:n
1016 17| 49 39 o | 2117 © 7?3716' 74 30 8300 22 17 'y 22 20 37| 3°20'| 650 oE
10 20 17| 49 55 O | 20 §4 © 7‘0 ‘7}393591"23:747 zzz4.8gn ‘1 3815
1025 35 5018 o/ 2020 ol 74 37° 74 30 22 1 zz 18 23 |22 29 2700’ {46 )
: ) “"‘ 4345
..,7‘-:;,» G A2
June 14, A. M. e A T T
: Cont&non for Etror of the Sextant, —_q 46"
Time by jAlt. of the JAlt, of the |Diftance of the| True Diftance Apparcnt Apparcnt Diff, of] Longitude
Arnold. | Sun’s lower] Moon’s |SunandMoon’s|"  of the Time at Time at | Meri- |of the Shnp.
' Limb. lower Limb. |neareft Limbs. |  Centers.  |Greenwich. |{the Ship, | dians,
ta v n]l o ¢+ w o tr o 1. N o ¢ A E A A A o ¢ n
1944 32] 4557 o| 3042 o | 63 47 30 63 45 45 | 21 52 12 21 43 56| B 16 | 2 4 OW
9 48 41/ 40 21 0] 3026 o | -63 43 © 63 41 54 22 043 (21 48 20|12 22 |3 § 30
95253 4641 ol 3010 ol 634130 |- 6339 3 | 22 65921 52 4l1a 55134345
‘ Mean 2 57 45W
June 15, A M.
Time by} Alr. of the | Alt. of the |Diftance of the] ‘True Diftance | Apparent | Apparen |iff. of] Longitude
‘| Arnold. | ‘Sun’s lowe:] Moon’s |Sunand Moon's of the Timea: | Timew | Me:- jof the S-.np
" | Limb. | aver Limb. |neareft Limbs. Ceaters. Grcenwich. | the Ship.| diuns.
L 4 m| o 1 I E A o + n o ¢+ n 517..1:,'// o ¢+ I
10 30 36| 49 50 o | 3420 o | 5235 0 | 5337 41 22 32 32232 1.0 9o 2 15E
10 327 4| 49 54 O | 34 30 O | (52 34 4§ 52 37 23 | 22 34 56 [22 33 4¢]| 1 16 | 0 19 30W
fto 3433 50 3 o| 3410 o] 5232 o 533426 | 22 39 17 |22 30 J3 8047 o
Jro 36 23 50 9 o134+ 4 of 232 0 52 3¢ 18 | 22 39 35 J22 37 5|1 360|023 o
110 39 ¢3f 50 18 o | 33 51 of 52 31 15 §2 3320 | 22 41 44 (32 41 3cfo 13 |0 3 30
- {10 41 34| 50 28 o | 3340 © 52 31 © §2 32 51 22 42 47 122 42 1({0 37 ‘0 9 1§
~ o Mesn o0 17 oV
June 25, P. M.
ETnne by |Alt. of the | Al of the |Diitance of the, T'rue Diilance Apparent | Apparent \Diff. of | Longitude
the Sun’s lower] Moon's {Sunand Moon’s|  of the Time at | I'imeat | Meri- lof the Ship.
Watch. | Limb. ° [lower Limnb.[neareft Limbs. {| Centers. | Greenwich. [the Skip. | dian-.
ot wu|l o t nm o ¢ w o' 1 o I —b—lu'l'uzui»uo/n
749 2/ 1254 o] 1140 0o} 65468 o 66 21 g5 7 30 23 1'8 22 131510 |12 57 30E
1 Obfervations




APPENDIKX

282
' Obfervattons far finding the Longitude by the Moon. -
Jue 26, P. M.

Tiine by Alt. of the Sun's|Alt. of the Moon’s[Diftance of thejTrue Dif-] Apparent |Apparent [Diff. of | Longitude

the i unand Moon’s| tance off Timeat | Timeat | Meri- jof the Ship.

Watch. | lower Fenter tower Fcntcr. nearett Limbs, | the Cen-| Greenwich: [the Ship. | dians.

Limb. Limb. ters.

A > | o 1| o 218 ¢ ] 0o M} o ¢t N e 7 n h s o |nw ¢ |t WHlo ¢ n

|z4zj.;sL36‘8... 12 51} 75 39 30 |75 41 30] r25 1 141539304957363

ax a8 x4 35 ¢8. . . r

12948 . .. . .tz g0 O :
r sz § 36 1. . .13 6 7543 o 754513 132 5| 2115539509 57 30,
134 3 « <[« « sf12 §8 30 ¢
136 ¢l 354

July 11, A. M. .

Arnold too flaw for Apparent Time 47° 357, Correttion for Error of the Sextant, 4 4/ 24”
Time by | Alt. of the Sun’s | Alr. of the | Diftance of the)True Dif-| Apparent | Apparent|Diff. of | Longitude-
{ Arnold. —- -Moon’s  [Sunand Moon’s{ tance of ime at | Time at| Meri- |of the Ship.

Jower | Center. {lower Limb. [neareft Limbs. | the Cen- [ Greenwich. | the Ship.| diass.
Limb. ters, )

hvf ” o A K] 4 I/. .0 14 ” o ’ ” (-] ’ 4 b ’ 14 h ’ "y ” -] 4 ”

3 28 15) (72010013 6 o 9545 o |96 3 35|15 33 47 |6 15 5045 3 (10 45 45

3 30 12| 17 2§

332 22 17 39.20, 13 9 O 9540 ©O (95 59 30| 15 41 §8 [i6 19 §7137 59| 9 29 45

334 7117 34 .

3 38 48 17 5430/ 1313 o| 9536 o (95 55 8] 15 51 3 {16 26 2335 20] 8 S0 o -

3 40 240 17 50 . : :

Mean 9 42 oE
Sept. 1, P. M. Moon’s Diftance ebferved from Aldebaran,

Time by| Com llted Al of the | Diftance of the | True Dif- | Apparent |Apparent |Diff. of{ Longitude

the .| Al or Al-| Moon’s |Moon from Aldeba-[tance of the| Timeat | Tiwe a: | Meri- ot the thp.

Watch. | debaran. |lower Limb. rdn. Centers. | Greenwich.| the Ship.| dians.

h ¢ o)l o 2 o t wle u o 1t o v 2 uwln 2 ulr #wlo 1 ~n

11 45 151 17 49 o |17 3 o |76 57nenreﬁL1mb 77 59| 13 56 7 |12 22 44{46 37 | 6 59 15 E

12 7 43|.20 45 0| 17 10 o [77 1% fartheft Limb| 76 48 §3 | 12 19 29 {1z 45 12|26 43 | 6 25 30

12 22 44| 22 oli17 6 o 76 44 neareft Limb| 76 44 15 | 12 27 33 |13 o0 13132 40 { 8 10 o

Sept. 3, P. M. Moon’s Diftance obfefved from Aldebaran.

‘Time by Computed' Alt. of the |Ditance of the| TrueDift. of the] Apparent Apparent | Diff. of ; Longitude
] the " [Alt.of Al-| Moon’s [Moon’sW.limb| Moon’sCent.| Tiumeat | Timeat | Meri- |of the Ship.
-] Watch. | debaran. [lower Limb. |from Aldeb. | irom Aldeb. awich. | the Ship.| dians.

hznlo/,u o ¢t n o/u]'ornlifu 51//,-,,[0, o

1120 35017 47 012447 ol 3939 o | 3957 § 11Y 3043 |11 55 47|25 4|6 16 oF
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L

~—jrence| Apparent |Apparent | Ditference | Longitude
Time Lm Tl:me at T?mc at | of Meri- olgthe

w:*‘frimde Green- | the Ship. | dians. | Ship.
——46“ 1
h'/”hlllhln r M jo »~ n |

8 cr'3 29| 8 33 221 9 35371 52 15 |13 3 454

53;1;39 8 48 10} .9 37 31| 49.21 [12 20 15|
9 .

'3 40| 9 25 7|10 6 49} 41 42 |10 25 30
9 3%1 g5 9 40 17{10 25 58| 45 41 |1t 35 15| Mean 11°.13"E..
9 529 46|10 31 29|11 12 29{ 41 o |10 15 O
1o 33;3 49|11 30 34)12 17 22 46 48 |11 42 o
11 43 1,0

!3£8 17013 29 4014 9.4xl 40 1 |10 O 1§

[ Y——

cmt—

——rence| Apparent | Apparent | Difference (Longitude
Tim(Lon-| Time at ';‘?:e at | of Meri-| of the
the at| Green- | theShip.{ dians. | Ship.

Wathight.| wich.

——{ (! h ¢ n|o ’ ” ’ " o 7 n

B ‘8 16{12 15 39[12 36 49| 21 10 | 5 17 30

:; {}3 2|12 24 40|12 §3 431 29 3| 7 15 45

ot
zll

.

——ongitude: of |Apparent |Apparent )Difierence
Tlﬂ{:cc ncor-| Timeat | Timeat | of Me-

trected by Pa-| the Ship.| Green- ridians
Waallax, wich.

mei8 O ¢ /4 B ¢ M| b 0|V W
® b 136059 |10 6 5[{10 8 43| 2 38 W (Latitude of Jupiter, 1° 37’8
9 % 13 2 33 |10 20 3210 31 14|10 42  |Longitude, o* 7% 4’
94 14 938 |10 36 16-10 45 4] 8 48 Warch oo flow fory  ,
19 P 14 84 29 11 1 19 10 §4 24| 6 55 E | Apparent Time, [35 12
10 b 14 20 56 1216 6,41 7 13| 8 §3

Q
12 -

pde| Diftance of
e

|
the Moon : | ! X
be- and the No- ‘ ! ,
nagefimal.

s 2
4 843
17| 416 55
423 34 ‘




