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XV. On the Errors in Longitude as determined by Chronometers
at Sea, arising from the aclion of the won in the ships upon
the Chronometers. By GreorGe FisHER, KEsq. Communicated
by Joun Barrow, Esq. F. R. S.

Read June 8, 1820.

T determination of the longitude at sea by timekeepers,
is so exceedingly easy from the simplicity of the observations
and calculations employed, and from the general practica-
bility of the method, as to render chronometers, in the pre-
sent improved state of navigation, almost indispensable articles
in the equipment of ships for foreign service ; and I shall feel
happy if the following observations may, in any way, con-
tribute to the more accurate determination of the longitude
by this method.

The sudden alteration in the rates of chronometers when
taken on board of ships, has been frequently observed by
intelligent seamen ; and is generally ascribed to the motion
of the vessels. Before, however, I attempt to account for
this alteration, I shall first prove that it actually takes place ;
and, in order to do this, shall relate the circumstances con-
nected with the chronometers on board the Dorothea and
Trent, commanded by Captain Bucuan, which occurred du=
ring the late voyage to the North Pole.

Soon after the arrival of the ships on the coast of Spitz-
bergen, the chronometers on board the Dorothed (five in
number ) were found to be rapidly gaining on their former
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M. FisHER on the errors in longitude, &c. 197

rates as determined in London previous to the ship’s sailing ;
in consequence of which the land appeared considerably to
the westward of its true position as determined by lunar ob-
servation, and they were found to be still gaining daily, which
appeared not only from each subsequent set of lunars, but also
by comparing the longitude of different points of land deter-
mined by the chronometers, with the longitude of the same
points ascertained in the same way some time afterwards.

For instance ; the longitude of a remarkable point of land
on the north-west coast of Spitzbergen, called Cloven CIiff,
was found by a mean of the observations taken with the
chronometers on June 21,.1818, to be 10° g5’ 2% E; but the
longitude of the same point of land on July g1, was 10°15'
87" E, making a difference of no less than about 20’ of longi-
tude in five weeks; that is, estimating the longitude with
the same rates and errors as determined in London before
their departure; from this, therefore, it appears, they had
been gaining on their former rates, or had been increasing
their gaining rates, and diminishing their losing ones.

An opportunity soon afterwards occurred of observing the
effect produced upon the chronometers by removing them on
shore. On the gth of August, the chronometers, nine in
number, were landed on an island, where a temporary ob-
servatory had been erected for the purpose, and the latitude
of which had been accurately determined with a repeating
circle made by TrougHTON, when it was found that the
acceleration immediately ceased ; for the longitude of the
place by chronometers, August 12, was 9° 42’ 36" E, but on
the 27th, it was 10° 1’ 0" E, making a difference of 18’ 24 of
longitude in fifteen days, using the former rates.

Since, therefore, the chronometers were geiting easterly
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198 M. FISHER on the errors in longitude

by their removal on shore, the acceleration must have ceased ;
which will appear upon consideration. |

‘A similar circumstance was observed by Lieut. FRANKLIN
to take place with the chronometers on board the Trent,
which were four in number; and he observes, ¢ It may be
¢ worthy of remark, that the chronometers taken out by the
¢« Hon. Captain Puipps, showed too great westerly longitude,
“ and consequently gained on these seas. The fact of so
 many chronometers altering their rates the same way, is
« curious, but I am not aware that any cause can be as«
“ signed.”

The effect produced upon one or two of the chrono-
meters by their removal to land, was very remarkable; a
chronometer made by Bairp was (by observations taken on
shore near where the ships lay at anchor, by Lieutenants
FrANKLIN and Beecuey, with false horizon, and eight inch
reﬂecting’ circles of TrouGHTON, from August 8, A.M. to
12, P.M.) losing g,"”4 daily when on board; but upon its
removal on shore to the observatory, its rate per transit, from
August 16, to 26, was observed by myself to be 18,"2 losing.
Upon again removing it on board, it was found by obser-
vation, as before, to be losing 6,5 daily; from which it ap-
pears the chronometer lost no less than about thirteen or
fourteen seconds daily by its removal on shore.

Another chronometer in the Trent, made by PENNiNGTON,
had been gaining rapidly on board ;. when taken on shore, it
acquired immediately a losing rate of 1,”8, nearly the same
as it had in London before the vessels sailed.

A chronometer of my own, by ArnoLp, was affected like-
wise nearly as much, losing about " daily by its removal on
shore.
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In the other chronometers the alteration was less sudden,
but was ultimately not less considerable; and they were
several days on shore before they acquired a steady rate, as
will appear by the following table of their rates, during the
interval of the respective dates.

Table of Rates of Chronometers immediately when landed,
August gth, 1818.

No. 1. Earnshaw.| 2. Arnold. - 44 Barraud. 5. Arnold. Clock.
August ¢ ” w W : ”
+12,0 ——0,2 +38,1 =335
" +10,2° o, +7,9 ~34,2
sz + 7,98 —1,85 40,8 -—30,2 +7'<'>,6o .
1 + 6,2 —5s1 +7;i : 40,9 +69,03
N + 563 -5z | 428 | —377 |+ 602
' :: + 402 | 614 +3 | —abs | 69,29

The rates from August 12 to 26, were determined by the
sun’s transit, and those from August gth (the day on which
the chronometers were landed ) to the 12th, by a comparison
with the clock, supposing its mean rate 4-69,"5, as no obser-
vation occurred during this interval; and by this table it
appears, that the chronometers when landed were rapidly
diminishing their gaining rates, and increasing their losing
ones. In the others the effect was almost immediate.

The clock and chronometers were likewise landed upon
a smallisland in Fair Haven, on the north coast of Spitzbergen,
on the goth June ; and, as the same circumstances occurred,
it will be needless to detail them.

The following table is intended to show the difference
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between the rates on board the ships and what they would
have been had they been on shore.

Chronometers. Error, Greenwich time, Difference, Interval, Me::l Sl:.:’tes “gf,a's‘h%i‘éfs
. . "o A days. /" "
No. 1. Earnshaw. April 11, 4+ 7.40.1 +18.52.1 136 + 8.0 + 3.8
‘ Aug. 25, + 26.32.2
. o
2. Arnold. April 11, —0.42 v 7" "
—3.33 136 m—I.§ — 5.2
Aug. 25, —4.15
/7 n
3. Arnold. May 7, —1.44 " w “ %
1.52 56 ~—2.0 ~ 0.5
July 2, a=3.36
. ¢ "
4 Barraud. Apl‘ll I,=0. 1 V) w7 "
' + 5.56.5 146 +25. | 1.2
Aug. 25,4 5.55.5
5. Arnold. Apl‘ﬂ 15, o= é'3/3/ /" /" "
., | —28.10 132 —12.8 —22.4
Aug. 25, — 28,48 '
k. [
6. Earnshaw. April 11, 4 1.13 ' w W "
~.10.8 136 —0.5 -—0.93
Aug. 25, 4 0. 2.2
. . 4 /"
7. Pennington, | April 11, 4 0. 53 ‘0 “ W
- +13.3.5 136 + 5.5 — 0,63
Aug. 25, + 13.57
8, Arnold. April 13, —é.zq, o “ P
+16.17.5 | 134 +7.3 —2.5
Aug. 25, —15.53.5
9. Baird. April 135, + c:.zg/.lx /o " i
+ 4474 132 + 2.2 == 5.5

Aug. 25, + 5.12.5
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‘The errors of the chronometers in April, were those ob-
tained in London before the ships sailed ; those on the esth
August were determined at the Observatory on Dane’s Island,
Spitzbergen, the longitude of which was determined by a
great many observations of the distances of the sun and
moon for several days with TrRoucHTON’s eight inch sextants
and reflecting circles. The rates in the column entitled
¢« Mean Rates at Sea,” are deduced by dividing the difference
of the errors by the interval.

The rates in the column entitled ¢ Mean Rates on Shore,”
or more properly what they would have had, are means be-
tween the rates of chronometers on shore before leaving
England, and those obtained at Spitzbergen ; and although a
mean between the rates of chronometers obtained at different
times, may not accurately be the mean rate they would have
had during the interval of those times, from the continued
variation to which they are subject; yet, upon comparing
the two last columns together, of the rates thus deduced, it
will be perceived, that in all the chronometers their gaining
rates had either been increased, or their losing ones dimi-
nished on ship-board, or in other words, they had all been
accelerated.

Nor is this acceleration peculiar to high latitudes ; it was
observed very soon after the chronometers were put on board
in the River, particularly in Nos. g and 8, which, upon ar-
riving at Shetland, were found to have gained instead of
losing rates, which they had in London.

This acceleration was very soon perceptible in the chro-
nometers taken out by the Hon. Captain Puirps, made by
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Kenpar and Arvorp. Mr. Lyowns, who accompanied him,
landed at Sheerness Fort, and found the longitude by them
to be go ‘0" E, which is about 13’ W of the true longitude, as
determined in the Trigonometrical Survey.

The same occurrence took place last summer (181g). The
longitude of a place in one of the Orkney Islands, as deter-
mined by three chronometers made by ArRNoLD, two of them
belonging to myself, the other to Lieut. E. Home, R. N. who
accompanied me, was 6’ 40" W, of the longitude determined
by the difference of R of stars E and W of > .

Again, in the trial of Mr. HarrisoN’s timekeeper, in 1764,
the longitude of Barbadoes by the watch was 10’ 45" more to
the westward than that determined by astronomical observa-
tions made by the persons sent out for that purpose.

Soon after this trial, the commissioners of longitude agreed
with Mr. KenpaL, one of the watchmakers appointed by
them to receive Mr. HARRISON’s discoveries, to make another
watch on the same construction, which went considerably
better than Mr. Harrison’s. Mr. KEnDAL’s watch was sent
out with Captain Cooxk in his second voyage towards the South
Pole and round the world, in the years 1772-3-4 and 5,
‘¢ when the only fault found in the watch was, that its rate of
“ going was continually accelerated.” /

It now remains, therefore, to determine what this accele-
ration arises from. That it does not arise from the motion
of the vessels, is evident in the case of the nine chronometers
on board the Dorothea and Trent ; since the acceleration was
observed when the ships were firmly beset with ice; also in
the case of the alteration in the rates of the chronometers upon
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landing, and taking them on board again at Dane’s Island,
the ships were riding at anchor close in shore without any
perceptible motion.

An account was also kept on board and on shore, of the
state of the temperature and barometer, every two hours,
both night and day; and upon comparing them together,
there does not appear to be the least correspondence between
the change of rates and the temperature at the time.

It appears therefore to me, that this acceleration arose
entirely from the magnetic action exerted by the iron in the
ship on the inner rim of the balance, which is made of steel.

- That the iron in the ships becomes magnetic, is plain, from
the polarity which exists in it ; the whole forming altogether
one large magnet, having its south pole on deck nearly amid-
ships, and its north pole below. This is seen from the con-
stant deviation of the north end of the compasses placed on
deck towards the centre of the ship, as appears from recent
observations, which I have mentioned elsewhere.

Nor is it surprising that the force exerted by the Shlp s
iron (thus become magnetical) on the balance of the chro-
nometers, should be sufficient to cause a very sensible altera-
tion in the rate of going, when we consider how easily, in
other cases, the presence of any thing magnetical is detected
by the alteration of the rate of a chronometer ; and when we
consider the great influence exerted by this iron upon the
binnacle compasses at very .considerable distances, and in
situations where the utmost precaution is used to remove
every piece of iron from them, by using copper-bolts, fas-
tenings, &c.

It remains only to determine, how far this alteration in the
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rates of the chronometers, can be reconciled with that ob-
served in chronometers when under the influence of magnets
placed in different positions with respect to their balances.

To determine this, two watches were used, with steel ba-
lances and horizontal escapements, one by EArnsuaw, the
other by Arvan and CAiTeNEss; also two chronometers
made by ArnoLp. To each of these watches were applied, at
a distance of two inches from the balance, magnets of twelve
inches in length, in four different positions, and in the planes
of the balances.

The following Table will show the rates of the watches
in twenty-four hours, deduced by comparing them with an
excellent clock with GrRanam’s dead beat escapement, and
regulated by transit.

‘ No. 1. No. 2. No. 8. No. 4.

¢ {1 A7) 1N

N | 4915 | +5.0 3 | N | 4034 | o

S +48.12 +21.0 S +2.18 +o0.44

1 |4 LA/ /N

N + 8.0 +18.0 6 N +1.28 —1.43
S +48.0 + 8.0 S +5.27 —~—0.36

i n ! " s i L4

N +47.10 | 417. 8 N +5.22 1.3

S 472.0) + 844 9 | S —o.14 | 4o.41

4 ’7 a7
N + 4014 + 432 [, | N +2.47 +1.12
S + S —IL 2 +1.24

The first column in this table shows the pole of the mag-
net applied to the watch; the second and third, the rate or
effect produced on each watch; the fourth column shows
the figure on the face of the watch opposite to which the
magnet was applied. o
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The watch, No. 1, gained with both poles, and in every
position of the magnet but one. No. 2, gained with both
poles in every position. Wos. g and 4 gained in every po~
sition but two ; and the quantities lost in the positions were
far exceeded by the accelerations caused by the opposite
poles, excepting one case in that of No. 4.
~ The magnets were likewise placed -in different posi-
tions out of the planes of the balances; the results were
very similar to those above, but differing in quantity, ac-
cording to the distance of the magnets from the planes of the
balances. :

Upon placing the magnets very near to the rim of the
balances, a very rapid acceleration took place with both poles,
and in every position of the magnets, particularly in the
watches Nos, 1 and 2. Upon too near an approach of the
magnets, the watch No. 1, and chronometer No. g, were
rendered useless; the former, when the magnets were
taken away, gaining no less than about 1% hour, and the
chronometer losing about 50" in g4, hours; and in again
repeating the experiments in the plane of the balances, the
rates of the chronometers (without the magnets) were so
variable, that it was necessary to determine their rates before
and after each application of the magnets; the following,
however, is a Table of the results upon the chronometers
Nos. g and 4.

MDCCCXX, Lo
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No. 3. No. 4.
¥ n 1 174
N | +o. 27} 40435 3
S + 1.24 40.46
' FARN] a
N —5.32 —1.40 6
S +6.15 —1.37
. 3 it ] o
N +5.19 4118
S —~1.53 | fLliz 9
1] 1 rn
N +1.59 +rany o,
S +2. 7.3 1 4129
i
s " l ’ 5
N } +4o.31 + 1.4
S +2. 8 +0.43 3
. ion YA
N | ~s5.9 —1.24 6
S +4.25.7 | ~—0.59
4 n it
N | +5.25 +0.55 9
S —1.53 40.42
L ’
N +z‘3§ +1.5" 'z
S ~—2.2% +1.6 ‘

Each of these results in this Table, is the difference of the
rates when the magnets were applied, and a mean of the
rates of the chronometers before and after the application of
the magnets. The rate of the chronometer No. g, is very
different from that given in the former Table ; that of No. 4
is nearly the same, and does not appear to have been affected,
as No. g was, by the close approach of the magnet.

‘Upon the whole, however, it appears that chronometers
will be generally accelerated (particularly if their balances
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have not received polarity by the too near approach of any
thing magnetical ) on ship-board. It appears probable, like-
wise, that the force of the balance springs is affected in the
same way ; since it is well known that chronometers having'
gold balance springs, although more difficult to adjust, yet
keep better rates at sea than the others.
However this may be, these observations show the neces-
sity of not trusting to the rates of chronometers ascertained
“during the time they are on shore; and if the rates are ascer-
tained on board, the chronometers should always be kept in
the same place, and also in the same position with respect to
the ship; for I have but little doubt that, upon an accurate
trial, a chronometer will be found to change its rate, more or
less, according as these circumstances are attended to. If these
precautions are not taken, land will appear to be considerably
to the westward of its true position ; this is particularly ex-
emplified in the observations of the Hon. Captain Pripps;
from which, nearly the whole line of coast on the west side
of East Greenland has been placed nearly 1} ° too much to
the westward, by reason of the acceleration of his chrono-
meters ; the same circumstance would have occurred with
the chronometers in both of the ships Dorothea and Trent,
in the late voyage, had not the longitude been otherwise de-
termined. It is therefore highly requisite that attention should
be paid to a circumstance so much connected with the im-
provement of geography as well as the safety of the seaman.
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- As an Appendix to these observations, I beg leave to add
the following Table of Rates, furnished by Mr. CoLEMAN,
to which I have prefixed his letter as an introduction.

157, Leadenhall-Street,

sth June, 1820,
- SIR,

In compliance with the wish of our common friend Lieutenant
Everarp Home, I have much pleasure in sending you a table
of rates of chronometers. My profession as Teacher of
Navigation, conjointly with Mr. Norig, which connects me
so intimately with the Officers of the Honourable East India
Company, employed on board the ships trading to India, .
has enabled me to present you with this table upon an en-
larged scale. While engaged in the same service eighteen
years, this subject occupied my attention, and it affords me
much satisfaction that you are bringing the subject before
the Royal Society. My remarks correspond very much with
those, I understand, you are now bringing forward.

I am, Sir,
Your obedient servant,

- GEorGE CoLEMAN,



TABLE 1.

Mr. Decharme

B No. of
ur- | Copper Days v
Date. |  Persons’ Names. Ships’ Names. ﬂ;,e,n Iron Chronometers, b Rates given,
Tons. | fastened. v‘v;;
1802 | Capt. Dunsford | H. C. S. Ceres 1200 | Iron | Arnold 1 3.4 gaining
& Margetts 8 5.0 gaining
1803 Margetts 8 2.5 losing
Earnshaw 1 6.2 losing
1804 | Capt. Dunsford { H. C. S. Ceres 1200 } Iron | Arnold 1 4.5 gaining
& Margetts 8 5.0 gaining
1805 Earnshaw 1 6.4 losing
{ 1806 Capt. Dunsford | H. C. S. Ceres 1200} Iron | Arnold 1 2.5 gaining
& Arnold 1 4.6 losing
1807 Margetts 8 5.0 gaining
Earnshaw 1 1.4 losing -
1808 | Capt. Dodds H. C. S. Walmer Castle { 1260} Iron | Barraud 1 7.3 gaining
& Brockbank 8 4.0 losing
1809 Arnold 1 3.6 gaining
1810 | Capt. Mayne H. C. S. Batavia 7501 Iron | Earnshaw 1 6.7 losing
& Arnold. 1 3% gaining
1811 | Mr. Coleman Brockbank 2 11.8 losing
These Chronometers were on shore at Calcutta upwards of tha
1812 | Capt. Mayne H. C. S. Batavia 750 | Iron | Earnshaw 1 10.5 gaining 1
, Arnold 1 6.7 gaining
Mr. Coleman Brockbank 2 15.4 losing 1
Capt. Blanchard | H. C. S. James Sibbald | 700 | Iron
1813 The Book containing the various changes of these
& | Capt. Money
1814 | Mr. Coleman

N. B. The above Chronometers were all under
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To face p. 208.

Rates found. Difference of REMARKS.

" "

5.0 gaining 1.6 gained

5.2 gaining 0.2 gained These Chronometers went remarkably steady during the voyage, with
2.0 losing 0.5 gained the rates found.

7.5 losing 1.3 lost

6.0 gaining 1.5 gained These Chrenometers gained on board the same as on the preceding
5.2 gaining 0.2 gained voyage.

8.0 losing 1.6 lost This also lost in similar proportion

3.8 gaining 1.3 gained | The same Chronometer as above, same alteration.

4.0 losing 0.6 gained :

5.3 gaining 0.3 gained | This Chronometer went five years at 5” on shore, and 5.3 on board.
1.5 gaining 2.9 gained | The same Chronometer as above, altered after cleaning.

6.0 gaining 1.3 lost

2.8 losing 1.2 gained

4.0 gaining 0.4 gained

3.2 losing 3.5 gained | This Chronometer went very irregular during the voyage.

5.4 gaining 1.7 gained

13.8 losing 2.0 lost

rds of three months, and then had the following rates given and found.
18.0and 23" gaining | . ++s ssss++ | NO reliance on this Chronometer at any time.
2.4 gaining 1.7 gained
18.6 losing 3.2 lost This Chronometer gradually lost during the whole voyage.

 of these Chronometers is in Captain Blanchard’s possession, whose arrival in England is daily expected.

11 under my entire charge ; I therefore can vouch for the accuracy of the above statements.

G. CoLEMAN,
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No. of
Bur- Copper Days
Date, Persons’ Names, Ships’ Names. '?: n I:gn Chronometers. to 4 Rates given.
Tons. | fastened. “::3.
1819 | Capt. Tennent H. C. S. Apollo 700 | Iron | Barraud 1 3.0 losing
& Barraud 8 3.5 gaining
1820 Brockbank & Co. | 2 9.5 gaining 12.
1%‘18 Capt. S, Lee H. C. S. Moffatt 720 Iron | Brockbank 1 4.5 losing
1819 Barraud 2 2.4 gaining
{1819 | Capt. Stewart. F. T. Sappho 360 | Copper | Barraud 8 6.8 losing
& Hatton 8 2.4 gaining-
1820 Parkinson & Co. 1 10.0 gaining 16.
1819 | Capt. Pitcher F. T. Bloxbornbury 720 | Copper | Morris 1 2.2 gaining
igig Capt. Foord S. 8. Pheenix 460 | Iron | Brockbank & Co.| 2 3.5 losing
1815 Capt. Forbes H. C. S. James Sibbald { 700 | Iron | Hatton 8 14.0 gaining
& Barraud 1 p. | Going at mean time
1816 Earnshaw 1 15.0 losing
On the Ship’s returning home, the above Chronometers had rates as under, af
Hatton | s 14.5 gaining
Earnshaw 1 | 19.2 losing
1818 | Capt. Forbes H. C. 8. James Sibbald | 700 | Iron | Hatton & Harris 8 9.5 losing
& ‘ Hatton & Harris | 1 p. 3.0 gaining-
1819 Barraud - 1p. 4.5 losing
On the homeward hound passage, the same Chronometers had the
Hatton & Harris 8 9.0 losing
Hatton & Harris { 1 p. | - 5.0 gaining
Barraud 1p. 7.0 losing
igég Capt. Doveton T. F. Lotus 580 | Copper | Barraud 8 6.8 losing




Rates found.

Difference of
Rates.,

REMARKS.

n I
2.5 losing 0.5 gained Barraud’s Chronometers went steady several months before they altered
42 gaining 0.7 gained their rates ; but Brockbank’s altered its rate in a few weeks
12.5 and 16 gaining | 6.5 gained ’ :
3.2 losing 1.3 gained ' These Chronometers went steady within 2 or 3 tenths, during a voyage
‘8.6 gaining 1.2 gained of fourteen months.
5.0 losing 1.8 gained . :
7.0 gaining 4.6 gained These went pretty regular with ship rates.
16.5 and 22 gaining | 12.0 gained | This Chronometer proved a very bad one.
8.5 gaining 1.3 gained
6.3 losing 2.8 lost This Chronometer went steady at 6.3 till let down.
14.0 gaining vevss-esss | No difference was discovered in the going of this Chronometer outward.
me 0.3 gaining 0.3 gained | This Chronometer going well at 0.3, was sold at Calcutta.
18.5 losing 3.5 lost Altered its rate after leaving Madeira.

under, after being eleven weeks on shore at

Calcutta.

s had the following rates, after being three

9.0 losing
5.0 gaining
7-0 losing

16.0 gaining 1.5 gained The Chronometers went very steady during the homeward passage with
20.7 losing 1.5 lost the rates found.
8.5 los_i g 0.5 gained These Chronometers were rated at Madeira, and afterwards went steady
5.0 gaining 2.0 gained at those rates.
610 losing 1.5 lost

months on shore.

lIt therefore appears the Chronometers did no¢ vary their rates homeward
S in the most trifling degree.

8.0 losing

1.2 lost

This Chronometer did not alter its rate till at Calcutta.




TABLE

I No. of
Ton- | or. Makers of Devs | »
Date. Persons’ Names, - Ships’ Names. n:gne. Copper Chronc::rsnc?ers. wti?x d P:cxkg; Rates giv
fastened. : up.
1802 | Capt. Dunsford H. C. S. Ceres 1200 | Iron Arnold 1- Pocket 8.4 gainin
& Margetts 8 Box 5.0 gainin
1803 Ditto 8 — 2.5 losing
: Earnshaw 1 | Pocket 6.2 losing
1804 | Capt. Dunsford H. C. S. Ceres 1200 | Iron Arnold 1 Pocket 4.5 gainin
& Margetts 8 Box 5.0 gainir
1805 Earnshaw 1 | Pocket 6.4 losing
1806 | Capt. Dunsford H. C. S. Ceres 1206 | Iron Arnold 1 | Pocket 2.5 gainir
& Ditto 1 — 4.6 losing
1807 Margetts 8 Box 5.0 gainin
Earnshaw 1 | Pocket 1.4 losing
1808 \Capt. Dodds H. C. S. Walmer Castle | 1200} Iron Barraud 1 Pocket 7.3 gainit
& Brockbank - 8 Box 4.0 losing
1809 Arnold 1 | Pocket | 3.6 gainir
1810 | Capt Mayne H. C. S, Batavia 750 | Iron Earnshaw 1 Box 6.7 losing
& ‘ Arnold 1 Pocket 3.7 gainir
1811 { Mr. Coleman Brockbank 2 Box 11.8 losing
The above Chronometers were on shore’at Calcutta upwards of 1
#| Capt. Mayne Earnshaw 1 Box 10.5 gainir
1812 Arnold 1 | Pocket 6.7 gainii
| Mr. Coleman Brockbank 2 Box 15.4 losing
1813 | Capt. Blanchard H. C.S. James Sibbald | 700 | Iron Hatton 8 Box 7.2 gainir
& Barraud 2 — 2.4 gainir
1814 ' Ditto 1 | Pocket 3.5 losing
; Capt. Money Brockbank 1 Box 10.8 losing
Mr. Coleman Ditto ) 1 —_— 4.4 gainit
Mr. Decharme Barraud 1 | Poeket 2.6 gainir
1819 | Capt. Tennent H. C. 8. Apollo 700 | Iron Barraud 1 Box 3.0 losing
& Barraud- 8 —_— 3.5 gainir
1820 Brockbank 2 —_ 9.5 gainir
18818 Capt. S. Lee H. C. S. Moffatt 720 | Iron Brockbank 1 Box | 4.5losing
1819 | : Barraud 2 —_ 2.4 gainii
1815 | Captain Forbes H. C. S. James Sibbald | 700 Iron Hatton 8 | Box 14.0 gain
& Barraud 1 | Pocket | On mean-
‘1816 Earnshaw 1 Box 15.0 losin
These Chronometers were on shore about eleven weeks
Hatton 8 Box 14.5 gainii
Earnshaw 1 — 19.2 losing



BLE II.

A.

76 follow Tab

Rates given,

Rates found,

Difference of

REMARKS.

Rates,
! .. " "
.4 gaining 5.0 gaining 1.6 gained
.0 gaining 5.2 gaining 0.2 gained These Chronometers went remarkably well during the voyage,
.5 losing 2.0 losing 0.5 gained the rates found.
.2 losing 7.5 losing 1.3 lost
L5 gaininé; 6.0 gaining 1.5 gained These Chronometers gained during this voyage in the same propc
.0 gaining 5.2 gaining 0.2-gained as in the preceding one.
.4 losing - 8.0 losing 1.6 lost This Chronomerer lost in similar proportion,
.5 gaining 3.8 gaining 1.3 gained | In the two former voyages there was nearly the same alteration.
L6 losing 4.0 losing 0.6 gained | This Chronometer a very excellent one.
.0 gaining - 5.3 gaining 0.3 gained | This Chronometer went five years & a half at 5”. on shore,and 3".3on !
.4 losing 1.5 gaining 2.9 gained | Same Chronometer as mentioned on a former voyage.

yag

.8 gaining 6.0 gaining 1.3 lost : ’
1.0 losing - 2.8 losing 1.2 gaiyed These Chronometers went very steady with the rates given them.
.6 gaining 4.0 gaining 0.4 gained ‘ )
7 los'ing 3.2 losing 35 gafned This Chronometer went irregular during the whole voyoge.
.7 gaining 5.4 gaining 1.7 gained ‘
.8 losing 13.8 losing 2.0 lost.

vards of three months, and then had the following rates given and found.

)5 gaining

18.0 and 23 gaining

eoeec e

No reliance on this Chronometer at any time.

5.7 gaining 8.4 gaining 1.7 gained

5.4 losing 18.6 losing 3.2 lost This Chronometer gradually lost during the whole voyage.

7.2 gaining 7.2 gaining No difference

2.4 gaining 3.2 gaining 0.8 gained

3.5 losing 2.0 losing 1.5 gained These Chronometers went remarkably well with the ship, except (
).8 losing 12.6 losing 1.8 lost Money’s box one, which at times veered and hauled exceedingly.
1.4 gaining 5.8 gaining 1.4 gained

2.6 gaining 2.6 gaining - No difference

3.0 losing 2.5 losing 0.5 gained 1 T " )

3.5 gaining 4.2 gaining 07 gained These Chronometers went extremely well during the whole voyage.
).5 gaining 12.5 then 16 ditto | 16.5 gained | This was a very indifferent one throughout.

4.5 losing 3.2 losing 1.3 gained —_— .

2.4 gaining 3.6 gaining 1.2 gained These scarcely varied from the rates found during the whole vang(
14.0 gaining 14.0 gaining No difference

)n mean time. 0.3 gaining 0.3 gained Chronometer was sold at Calcutta.

15.0 losing 18.5 losing 3.5 lost

en weeks, and then the following rates we

4.5 gaining
9.2 losing

16.0 gaining
20.7 losing

1.5 gained
1.5 lost

re both given and found.

}These went very steady on the passage home with the rates found.
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TABL

I No. of
Ton- g;n Makers of - Days Box or
Date. Persons’ Names. Ships’ Names, nage. | Copper Chronormeters. wti(r)\d Pocket. R:
fastened. up. :
N "
1818 | Capt. Forbes H. C. S. James Sibbald | 700 | Iron Hatton 8 Box 951
& Diito 1 | Pocket 3.0¢
1819 Barraud 1 —_— - 4.51
On the Homeward passage the above Chronometers had th
Hatton 8 Box | 9.0]1
Ditto 1 | Pocket 5.0
Barraud 1 — 7.01
1819 | Capt Stewart Ship Sappho 360 | Copper Barraud 8 Box 681
& Hatton 8 —_ 2.4 ¢
1820 Parkinson 1 — 10.0 |
%Sig Capt. Pitcher H. C. S. Bloxbornbury | 720 | Copper Morris -1 | Pocket 22 ¢
{gig Capt. Foord S. 8. Pheenix 460 | Copper Brockbank 2 Box 3.5
igflz(g) Capt. Doveton Lotus 580 | Copper Barraud 8 Box 6.81]
1818 | Capt. W. Morgan Layton 400 Iron Barraud 2 Box 60]
&
1819 Ditto - Homeward bound 7.01
1819 | Capt. Ogelvie Juliana 448 Iron Barraud -1 Box 601
& ‘
1820 Ditto - Homeward bound 6.0]
gzzg Capt. Scott H. C. S. Charles Grant | 1200 Copper Barraud 8 Box 6.11
:g:é " Capt. Hope H. C. S.Surat Castle 1200 | Iron Barraud 8 Box 1.8¢
ig ig Capt.. Hope H. C. S. Surat Castle 1200 | Iron | Same Chronom. 8 Box 5.2
:g:i Capt. Franklin H. C.S. Northumberland | 640 Iron Barraud .8 "Box 041
:gig Capt. Cameron H. C.S. Amn 610 Iron Barraud 8 Box 2.0 ¢
% gig Capt. B. Laing H. C. S. Royal Charlotte | 1200 | Iron Barraud 8 Box 0.0
1818 | Capt. M‘Kellar, R. N. | H. M. S. Pique Barraud 8 Box 6.5 |
Next six months on ship its rate was 6.5
1618 | Capt. Taylor Cesar 510 Cbpper Barraud - 8 Box 27
& .
1819

Next twelve months on shore, its rate was




"ABLE II. B,

Rates given. Rates found.\ Diﬂ‘ﬁ';g:f of REMARKS.
T 7 0 u
gg ;:lslilnl%g 2(5) lgtzinni%g gg g:;zgg }Thesé Chronometers were all rated at Madeira, and went stea
. 4.5 losing 6.0 losing 1.5 lost rates on the passage out.
rs had the following rates given and found, after being on shofe three months and upwards.
gg g’::::f) g gg lg?;i:f, e {No differ~ }It tl.xerefore appears that these Timekeepers did not vary fron
7.0 losing © 7.0 losing _ ence. given them on shore in the smallest degree.
gi lg:::i e ,?g lg()::r?i g ' :g g:iirlz:g \ These went regular with the rates found.
10.0 gaining 16.5 then 22 gaining | 12.0 gained | This very indifferent during the whole voyage.
2.2 gaining 3.5 gaining 1.3 gained
3.5 losing 6.3 losing 2.8 195t This Chro_nométer went steady at 6.3 till let down.
6.8 losing 8.0 losing 1.2 lost On being landed, it returned to its first rate—6.8 losing.
6.0 losing 7.2 losing ] 1.2 lost
- 7.0 losing 62 losing 0.8 gained
6.0 losing 6.0 losing No difference
- 6.0 losing 5.2 losing 0.8 gained
6.1 losing "~ 5.4 losing 0.7 gained
1.8 gaining 0.0 ) 1.8 lost
5.2 gaining 5.5 gaining 0.3 gained
0.4 losing 0.0 ~ 0.4 gained
2.0 gaining 1.6 gaining 0.4 lost
0.0 0.4 gaining 0.4 gained
6.5 losing 62 losing 0.3 gained }
This Chronometer returned to the maker’s rate on being brougl
was 6.5 losing
2.7 losing ’ 1.9 losing 0.8 gained
rate was 0.1 gaining




went steady at those

vary from the rates

v

ng brought on shore.




TABLE

Iron %o.‘of
., Ton- or Makers of :gs Box or
Date: Persons’ Names. Ships’ Names. nage. | Copper Chronometers. wind | .Pocket, Rates.
fastened. up: :
B i .
1817 | Capt. Sever West India S. Fanny 384 Iron Barraud 8 ! Box 0.5 losir
) Ditto Next four months on shore.
1818 |  Ditto Ditto Ditto 0.2 gai
Ditto Next two months on shore
1819 Ditto Ditto Ditto 0.7 gain
1818 | Capt. James Kay. H. Co.fSExl\g;i.chioness } 980 | Copper Barraud 8 Box 4.0 losit
Ditto Next four months on shore
| 1817 Capt. R. S. Dalrymple { H. C. 8. Vansittart 1240 ; Copper Barraud 8 § Box l 0.6 gain
1818 Ditto Next six months on shore
1819 Ditto Ditto Ditto 8 | Box | 0.4losit
1820 Ditto Since the ship’s return to E
1815 ! Capt, Nairne H. C. S. General Kyd 1240 | 1Iron Barraud 2 [ Box 1.5 gair
1 518 Ditto Next six months on shore
of ] ] .
1816 | Capt. R. Drew West India Ship Barraud 2 | Box i 9.3 gair
1817 Ditto Next five months on shore
1817 Ditto Ditto Ditto . 8.4 gair
1818 Ditto Next three months on shor
1818 Ditto Ditto Ditto 4.5 gain
1819 Ditto Next thirty-two days on she
. A s ; B A1 B .
1819 | Capt. Cookesley Ship Malida 480 y Copper arraud 2 0X 6.5 losir
Ditto Next forty days on shore. .
1818 .
& Capt. Johnson H. C. 8. Camden 480 Iron Barraud 2 Box Going m
1819
1816 | Capt. Barwick Barraud 9 Box 0.0 to
On shore this Chronometer still increased to 11.5 gair
1816 | Capt. Tremenhere H. C. S. Asia 850 Iron Barraud 8 Box 2.0 gair
&
1517 Ditto Next six months on shore
1817 | Capt. Auber E. I. S. Lady Raffles 610 Iron Barraud 2 |- Box 5.0 gair
1916 | Capt. Druce Barraud 1 | Pocket 2.5 losis
}8} ?, Capt. Mortlock H. C. S. Lowther Castle { 1200 | Copper Barraud 1 Pocket 1.8 losi
1819 | Capt. Gribble H. C. S.Princess Char- \ .
& lotte of Wales - 978 Iron Barraud 8 Box 11.0 losii
1820 8 Box 2.0 gair




BLE II.

C.

Rates given.

Rates found,

Difference of
Rates.

REMARKS.

[
|

Hi
0.5 losing

On ShOT€ev v yvmen
0.2 gaining

on shore ..enew--
0.7 gaining

"

0.9 gaining
2.0 gaining
1.4 gaining
0/ gaining
1.4 gaining

i
1.4 gained
0.6 lost

0.7 gained

In this instance it returned to the same rate as on the preceding voy:

4.0 losing

ofi shore....voe..

4.1 losing
3.3 losing

0.1 lost

0.6 gaining

n shore «.uesess
0.4 losing

turn to England..

0.2 gaining
0.7 losing
0.8 losing
0.2 gaining

0.4 lost

0.4 lost

It therefore appears this Chronometer varied precisely the same ¢
and the same way, two succeeding voyages : this ship, it may
cessary to remark, is copper fastened throughout.

1.5 gaining

0 ShOTe svvenees

1.7 gaining

3.0 gaining

0.2 gained

9.3 gaining
on SHOre ..v.vae
8.4 gaining
5 on shore ...,
4.5 gaining
tys on shore

10.3 gaining
8.4 gaining
8.9 gaining
8.0 gaining
6.5 gaining
5.0 gaining

1.0 gained

0.5 gained
and then grad
2.0 gained
and was then

ually decreased to 4.5, the rate when taken on board,

cleaned.

6.5 losing

shore. .

s ecvs v

6.5 losing

8.0 losing

No difference

This Chronometer, since its return on board ship, has taken up ay
rate of 6.5, which favours Mr. Fisher.

Going mean time

9.3 gaining

9.3 gained

This increase of rate took place very gradually during the fi
months, after which it kept that rate, making an error of only
following fifteen months, and continued the same rate for five
following on shore; was then cleaned.

0.0 to

11.5 gaining

9.5 gaining

12.2 gaining

in the course

0.7 gained

of thirteen months at sea, and the following two months. -

And went at 12.2, gaining next threee months on shore.

2.0 gaining

n shore .......

2.3 gaining

3.7 gaining

0.8 gained
g

and was then

cleaned.

5.0 gaining

7.8 gaining

2.8 gained

And went next four months on shore at 5.5 gaining

2.5 losing

3.4 losing

09 lost

And went next eleven months on shore at 0.3 losing.

1.8 losing

1.7 losing

0.1 gained

And went next forty days on shore 2t 2.1 losing; then cleaned.

11.C losing

2.0 gaining

12.2 losing

2.3 gaining

1.2 lost

Since the ship’s arrival-it has been going at 14.8 losing.

0.3 gained

1.9 gaining.

L R N I R e N R Y N N YRR X
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TABLE 1. A.

To_face p. 208,
i
o, of
Buf= | Copper Days
Dute, | Perscer’ Names, Ships’ Names. |t | Cowsomewn. | o Rates gives, Rates found. D ol REMARKS.
Tons. | fastened, -y
— L.d w il
1802 | Capt, Dunsford H. C. 5 Ceres 1200 | Iron | Aroold 1 3.4 paining 5.0 gaining 1.6 gained
& Mnrgetts & 5.0 gaining 5.2 gaining 0.2 gained }Thm Chronometers went remarkably steady during the voyage, with
1803 Margetts -] 2.5 loging 2.0 losing 0.5 gained the rates found.
Enrnshnw 1 6.2 losing 7.5 losing 13
1804 | Capt. Dunsford ¢ H. C. 5, Cerea 1200 | Iron | Armold i 4.5 gaining 6.0 gaining 1.5 gained These Chronometers gained on board the same as on the preceding
& Margotes 8 5.0 gaining .2 guining 0.2 gained w‘yuﬁl .
1505 Eamshaw 1 6.4 losing 8.0 losing 1.6 lost This also fost in similar proportion
. 180g | Copt- Dunsford | H. C. §. Ceres 1200 | Iron | Armoll 1 2.5 enining 3.8 gaining 1.3 gained | The same Chronometer as above, same alteration.
& Arnokl 1 4.6 losing 4.0 losing 0.6 gained ; .
1807 Murgetts a 5.0 gaining 5.3 gining 0.3 gained | This Chronometer went five ot 5 on shore, and 5.3 on boand.
Earnshaw 1 1.4 losing 1.5 gaining 2.9 gained | The same Chronometer as above, altered after cleaning.
1808 | Capt. Dodds H. C. 8. Walmer Castle | 1260 | Iron | Barrand 1 7.3 galning 6.0 gnining 1.3 lost
& Brockbank s 4.0 losing 2.8 losing 1.2 gained
1809 Armold 1 3.6 gaining 4,0 gnining 0.4 guined
1510 | Capt. Mayne H. C. 5. Datavia w50 | Iron | Esrnshaw 1 6.7 losing 4.2 losing 35 gained | This Chronometer weat very irregular during the voyage.
& Amold 1 3.7 gaining 5.4 gaining 1.7 gained
1511 | Mr. Coleman Brockbank g 11.8 losing 13.8 losing 2.0 lost
These Chronometers were on shore at Caleutia upwards of three months, and then had the following rates given and found.
1812 | Capt. Mayne H. C. 8. Batavia 780 | Iren | Earnshaw 1 105 gaining 18.0 andd 23" gaining | «vov ssaese | N0 reliance on this Chronometer at any time,
Armold 1 6.5 ﬂlhd\g 2.4 gaining 1.7 guined .
Mr. Coleman Brockbank g 15.4 losing 15.6 losing 4.9 lost This Chronometer gradually lost during the whole voyage.
Capt. Blanchard | H. €. 5. James Siblald | 700 Leom ; i i
1813 The Rook containing the various changes of these Chronometers is in Captain Blanchard's possession, whose arrival in England is daily expected.
& Capt. Money
Lt ﬁ:Mu N. B. The above Chronometers were all under my entire charge ; T therefore can vouch for the accurscy of the above stntements. ——G. Coramar,




Mo, of
Bar- | Copper Days ;
Date. | Fersom’ Hames. Shigs’ Names. ool HH Chronometers. l:u Rates given. Riates found. TP of REMARKS.
Teons, | fasiened. “::
I - — R - — - ; — S —————
"1“‘ Capt. Tenneat H. C. 5. Apolla 700 | Iron | Barraud . 4.0 losing 2.5 los 0.5 gined Barraud's Chronometers went steady several months before they altered
Barrand & e E""'!“'“E a5 gﬂj“"“ﬂ. \ 0.7 gained their rafes ; but Brockbank's altersd its rate in a few weeka.
1520 Brockbank & Co. | 2 9.5 gaining 12.5 and 16 gaining | 6.5 gained
11’3 Capt. 5, Lee H. C. 5. Moflatt 720 | Iron | Brockbank 1 4.5 losing 3.2 losing 1.5 gnined These Chronometers went steady within 2 or 3 tenths, during a vovage
18189 Barrawd g 2.4 gaining 3.6 gaining 1.2 paimed of fourteen months,
1819 | Capt. Stewart. 1 F. T. Sappho 360 | Copper | Barrand B 6.5 losing 5.0 lasing 1.8 guined | Y ryusy went pretty rgular with ship rates.
& Hatton A 2.4 gaining 7.0 gnining 4.6 guined
1820 Parkinson & Co. | 1 10.0 guining 16.5 nnd 22 guining | 19.0 gained is Chronometer proved o very bad one.
1819 | Capt, Pitcher | F. T. Bloxbornbury 720 | Copper | Morris 1 2.2 gaining 2.5 gaining 1.8 gained
1518
1510 | C2pt. Foord 5. 5. Fhoenix 460 | Tron | Brockbank & Co.| 2 3.5 losing 6.3 losing 2.8 lost This Chronometer went steady ot 6.3 till let down.
1815 | Capt. Forbes H. C. § James Sibbald | 700 | Iron | Hatlon 8 14.0 gaining 14.0 gaining sereeessss | Nodifference was discovered in the going of this Chronometer outward.
& Barraud 1 p. | Going at mean time 0.3 fniulng 0.3 gained | This Chronometer going well ot 0.3, was sold ar Caleutla.
tale Earnshaw 1 | 150 losing 18.5 losing 3.5 Altered its rate after leaving Madeira,
Cn the Ship's returning home, the above Chronometers had rates as under, after being eleven weeks on shore at Calcutta.
Hatton | s 14.5 gaining 16.0 paining 1.5 E:m:d The Chronometers went very steady during the homeward passage with
Earnshaw 1 19.2 losing 2007 losing 1.5 lost the rates found.
& Hatton & Hurris | 1 p. | 3.0 gaining 5.0 ﬁ:]mng 2.0 gained ak Tl vake.
1619 Barrand I 4.5 losing G0 losing 1.5 lost
Om the homeward bound passage, the same Chronometers had the following rates, after being three months on shore,
Hatton & Harris | 8 9.0 losing 5.0 losing I‘i; therefore appears the Chronometers did moé vory their rates 'humtrmli
Hatton & Harris | 1 p. | - 5.0 gaining b0 gaining | in the most trifling degree,
Barraud 1 P 7.0 ing T lnnms
1820 | Capt. Doveton | T. F. Latus 580 | Copper | Barraud 5 6.8 losing 8.0 losing 1.2 lost This Chronometer did not alter its rate il at Calcutta.




TABLE II. A. T follase Table I,
Tem - Makers of IE: Box Differerce of
Dats Tersoos® Hamer. Ships” Namet. nage. | Copoer Chatmomatoas. - Pocket. Rates given, Rates found, ey REMARKS,
fastened.
TR = s ) —~ -
1802 | Capt, Dunsford H. C. 8. Ceres 1400 | Iren Arnnld L Pocket 5.4 gaining 5.0 gaining 1.6 gained
& Margeits 8 Box 5.0 gainlng 5.2 gaining 0.4 gained These Chronometers went remarkably well during the voyage, with
1803 Iiitto & — 2.5 losing 2.0 lnsing 0.5 gnimed ihe rites found.
Earnshaw 1 | Pocket 6.2 losing 7.5 bsing 1.3 lost
1804 | Capt. Dunsford H. C. 8. Ceres 1200 | Iron Amaold 1 Pocket | 4.5 guining .0 gaining LB gained }Thr-e Chronometers gained during this voyage in the same proportion
& Margetts 8 Box 5.0 gaining 5.2 gaining 0.2 gained s in the preceding vne.
1505 Enrnshmw 1 Pochet G4 losing B4 losing 1§ lost This Chronomerer losf in similar proportion.
1806 | Capt. Dunsford H. C. 5 Ceres 1200 [ran Arnald 1 Pocket o5 Faim‘.ﬁg 3.8 gaining 1.3 gained In ihe two former voyages there was nearly the same alieration.
& Dritto 1 _— 4.5 .:uln.g 40 bosi 0.6 gained This Chromemeter a very excellent one.
1507 Margetts 8 Box 5.0 gaining - 5.3 gaining 0.3 gained | This Chronometer went five years & o half ot 5", on shore; and 573 on board
Earnahaw 1 Picket 1.4 ﬁh@; 1.5 gaining 2.9 gained | Same Chronometer a8 mentioned on a former vovage.
1208 | Capt. Dodds H. C. 5 Walmer Castle | 1200 | Iron Barrand 1 Pocket 7.3 guining .0 gaining 1.3 lost '
b, PBrockbank B Box 4.0 losing 2.8 lsing 1.2 gnized These Chropometers went very steady with the rates given them,
LE0S Arnodd 1 Pocket 306 gaining 4.0 gaining 0.4 gaised
1810 | Capt Mnyne H. C. 5. Batavia 750 | Iron Earnahaw 1 Box 6.7 losing 3.2 losi 3.5 gained | This Chronometer went irregular during the whole voyoge.
& Arnald i | Pocket 3.7 guining b4 paining 1.7 EH
1811 | Mr. Coleman Brockbank 2 Box 11.8 losing 13.8 losing 2.0 lost
The above Chronomeiers were oo shore'at Caleutta upwanls of dhree months, and then had the following rates given and found.
¢l Capt. Mayne Earnshaw 1 Box J0u5 gaining 18.0 and 93 gaining | covecvnnns No reliznce on this Chronomeder at any time.
1813 ' 5 Armold 1 Pocket 6.7 gaining B gaining 1.7 gaimed
Mr. Coleman Erockbank 2 Box 154 losing 18.6 losing 3.2 lust This Chronometer pradually lost during the whole veyage.
1813 | Capt. Blanchard H. C. 5 Jamea Sibbald | 700 | Iron Hatton B Box 7.2 guining 7.2 gaining Mo difference
A Barrmid 2 —_ 2.4 gaining a2 ﬂnjng 0.8 gained
1514 Ditto i Pocket 3.5 losing 2.0 losing 1.5 gnised These Chronometers went remarkably well with the ship, e:nq]ﬂ Capt.
Capt. Money Brockbank 1 Baox 108 losing 12.6 losing 1.8 loat Money's box one, which af times veered and bauled exceedingly.
Mr. Caleman AT | — 4.4 gaining 58 ng 1.4 gained
Mr. Decharme Boarrmad 1 Piselet 2.6 gaining 2.6 gaining Mo difference
EE e =T ol T = — S —-—=]
LG 8. 0 lasi 5 losi 0.5 gai ) :
u;l;.u Capt. Tennent H. C. 8. Apollo 700 | Ircn l}ﬂ:ﬁﬁ 11; Hj" ;ﬁ Eing i.'i “?;En! o ?’mﬂ } These Chronometers went extremely well during the whole voyage.
1820 Brockbank 2 — 9.5 gaining 12.5 then 16 ditto | 165 galmed | This was & very indifferent one throughoat,
[ETE 1 - ;
L5, Lee H. C. 5. Moffazt TZO Iron Hrockbank 1 Box 4.5 losing 32 losing 1.3 gained . :
l:m Cap Rarrand 2 piz 2.4 galning 3.6 paining 1.2 gained These scarcely varied from the rates found during the whele voyage
1815 | Captain Forbes H. C. 8 Jaumes Sibbald | 700 | Fron Haiton g8 | Bex 14.0 gaining 14.0 gaining No difference
& Barrand 1 | Pocket | Cn mean time. 0.3 galning 0.3 gained | Chronometer was sold at Caleutia,
1816 Earnchaw 1 Baox 15.0 losing 1565 losing 45 lasi
Thess Chronometers were on shore nbout eleven weeks, and then the following mtes were both given and found.
Hatton B Box 14.5 gaining 16.0 gaining 1.5 jgai S with tha raies focnd
Enrnshaw o 19.2 losing 20.7 losing 1.5 Jost } ko ek Ty Mtonily’ of L pANARS Nt AL X




Mo, of
Dhade, Perscns® Mames, Shign” Names. T—u;: :h;fpﬂ- ﬂ,m "':d ;::::1 Rares given, Rades found. Haire o REMARES.
fustened, :
- - -"=P‘ = - - % -
1818 | Cage. Forbes H. L. 5. James Sibbald | 700 | Iron Hatton g Box 2.5 losing €.% losing 0.5 gained These Chronometers were all rated at Madeira, nnd went steady ot those
& T 1 Pocket .0 galning B0 gnining 2.0 gained witis om the Ty
1819 Barraud 1 e - 4.5 losing 6.0 losing 1.5 lost puasage
On the Homeward passage the above Chronometers bad the following rates given and found, after being on shope three months and upwards.
Hatton 3 | Box | 9.0k e No diff It therefo that these Timek d&id from th
Dittes 1 | Pocket 5.0 ':ﬂs 5.0 guining {‘n vF- . re appears that these Time ra did not vary from the mies
Barraud 1 RN 7.0 losing 0 E;Img Enoe, given them on shore in the amnﬂnﬁﬁémg
1818 | Copt Stewnrt Ship Sappho 360 | Copper Furraad =} Box G.5 loai 5.0 losing LE galned
& Hatton 8 i 2.4 gaining 7.0 guining 4.6 pained Theze went regular with the rates fonnd,
1530 FParkinson 1 — 100 gaining 16.5 then 92 galning | 12.0 gained | This very indiferent dunng the whole voyage.
:;1: Capt. Pitcher H. C. 5 Plaxbombury | 720 | Copper | Morris 1 | Pocket | 22 gaining 3.5 guining 1.3 gained
Lore | capt. Foor 8. 8. Pheenlx 460 | Copper | Brockbank 2 | Box 3.5 loding 6.3 losing 2.8 lost This Chronometer went sieady at 6.3 Gl let down.
1o | Capt. Doveton Lotus 580 | Copper | Barraud 8 | Box 6.8 bosing 8.0 losing 1.2 lost On being landed, it returned to its first rate—6.5 losing.
1818 | Capt. W, Morgan Layton 4o | Iron Barraud 2 Hox .0 losing 7.2 losing 1.2 last
&
1518 Ditto - Homeward bound - 5.0 loging 6.2 bosing 0.8 gained
1819 | Capt. Ogelvie Juliana 448 Iron Biarrand 1 Rox 4.0 losing 6.0 losing No difference
e
1530 Ditte - Homewnrd bound = A bosing 5.2 losing 0.8 gained
isi o .
| |;'23 Capt, Scott H. C. 8. Charles Grant | 1200 | Copper | Barmud B | Box 6.1 losing 5.4 losing 0.7 gained
1a1s [ Cupt. Hope H. C. 8 Surat Castle | 1200 | Iron |  Barraud s | Box 1.5 gaining 0.0 1.8 lost
191 | Capt..Hape H.C.S.SuratCastle | 1200 | Iron |Same Chromom. | 8 | Box | 5.2 gaining KB pubing 0.3 guined
:E:i Capt. Franklin H. E._H.Nnrthumhnrlanll G40 | Iron PBarraud B Box 0.4 losing o 04 gained
1813 | Capt. Cameron H. €. & Aun 610 | Iron | Barmud 8 | Box | 2.0 gaining 1.6 gaining 0.4 lost
s | Capt. B. Laing H. C.S. Royal Charlotte | 1200 | Iron |  Barraud 8 | Bx | o0 0.4 gaining 0.4 guined
1818 | Capt, M'Kellar, R. N. | H. M. 8. Pigue Barraud B Proist .5 losing 6.2 losing 03 gradned
This Chronometer returned to the maker's rate on being brought on shore.
Mext six months on ship ifs rate was 6.5 Josing
1518 | Capt. Taylor Carsar 510 | Copper | Barmud 8 Box .7 losing 1.9 losing 0.5 gained
&
1510 WNext twelve months on share, its rate was 0.1 gaining




TABLE II.

L

Kool
Iram Da
. Ton- Makers of 2 | B
e, Pessons’ Names Ships" Names. sy ._-q;';ﬂ Cmmasr |25 s Rates plver., Rates found. . REMARKS.
-— -] ?— - 3 — e e === —— e ——————
151~ | Capt. Sevar West India 5. Fanny 384 Iren Barrand B Box 0.5 loging 0.5 gnining 1.4 goined
] et THito Mext months on $hore. . ceeeae 2.0 gaining .
1818 | Disto Ditto Dittn = | 02 goining 1.4 guining 0.6 lost
Divta Next two months on shore «.eenae- 0.7 gaining
1519 | Ditto Ditto Ditto 0.7 gaining 14 gaining 0.7 gained | In this instance it reterned fo the same rate as on the preceding voyage,
1518 | Copt. James Ky H. Lﬁﬂﬂ:;'[;l:hl:mﬂzd} 980 | Copper | Bareausd 8 | Bax 10 losing 4.1 losing 0.1 lost
Tt Next four months on shore .. caspes 3.3 losing
1617 | Capt. R. S. Dalrvmple | H. €. 8, Vansittare 1240 | Copper Barrand H B l 0.6 gaining 0.2 gakinin 04 lost - . .
18 L; ap v Ditto Wert skt months on shAre oy e 40 o lnslngg It therefore appears this Chropometer varied precisely 1_;I1n ENITHE EUIARLILY
1619 Thito Dhittn Diita =] Biax i ||:|'ﬁ|1§; e ]|:|5i|'|= O lost andl the same WY _‘I-'PFEI- mmjhg VA e - this ﬂ“ﬁ it may be ne-
it Ditta Binew the Ellli!.lll‘l. FeL T T Ens‘h.i""l-l-l 05 Eﬂj“lng cessary Lo I'ﬂ:l'l:lll'h 15 copper frstened Ihl'mlghn'l.ll-.
1817 | Capt. Xairne H. €. 8 General Kyd 1240 | Tron Barrousd 2 Box } 1.5 gaining 1.7 gainhg 0,2 graingd
|:m Ditto Next sl meonths on shore ... aees 3.0 galning
1816 | Capt. . Drew West India Ship Harrmul 2 Box 0.3 paining 103 gEalning 1.0 gnined
1817 Didto Next five months on shome oo, 0. 8.4 galning
. Ditto Ditto Ditto i ! | 8.4 fiﬂ“g 5.0 Eaining 0.5 gained
1818 Ditte Next three months on shore ..., B.0 paining and then mally decreased to 4.5, the mte when taken on boord,
1655 Tito Ditto Diitna | 4.5 gaining 6.5 gaining 2.0
1819 Ditto Next thirty-two days on shore ... 5.0 guining and was then cleansd,
;1o | Ca ool ip Alali 80 Barraud 2 | Box 6.5 hosi i i |
1610 | Capt. Cookesbey Ship Alalida 1 Copger e B Iwlogs 98 Josing N feencel Toni Chronometer, since its retusn on board ship, has taken up again the
Thtte Next forty days oo shore, . .ovu.... 8.0 lﬂiil'l-g rate of 6.5, which favours Mr, Fisher,
HIE‘E q This in;'rl-mﬁ of LE‘AE =n-c]‘|k p!uﬁ very ﬂlﬂ_ﬁ}' during the first four
3 LC.8 a d I Darraud 1 G ' : months, after which it kept that mte, ing an error of anly 167, the
lEl?i:*.i Lapts Jonnscn H: & 8. Climlon i e . i Do 9 ipnlog bl following Bfteen months, and continued the some rate for five months
! fo]_luwinF ore ihore : was then cleamed.
1516 | Capt, Parwick Barrd 2 Bax 0.4 to 8.5 mainkne in the coorse of thirteen months at sea, and the following two months. -
COn shore this Chronameter still incrensed to 11,5 guining 12.2 gaining 0.7 gnined | And went at 12.9, gaining next threee months on shore,
1816 | Capt. Tremenlere H. C. 3. Asin ] Tron Binrrand ] Hox 2.0 grining 2.3 gaining 0.3 gaired
|y Diteey Next wix months on shore coauuue. 8.7 gaining an:l was then cleaned,
117 | Capt. Auber E. 1. 5, Lady Raffles Glo | Iron Barmud 2 Box 5.0 gzining 78 gaining 2.8 guined | And went next four months on share at 5.5 gnining
1816 | Capt. Druce Barraizd 1| Pocket 25 losing 3.4 losing 0 9 lost And went next cleven months on shore at 0.3 losing.
ﬁ:; Capt. Mortlock B C_ 8, Lowther Castle | 1200 | Copper Barsaud 1 | Pocket 1.5 losing 1.7 losing 0.0 gained | And went mext forty duys on shore at 2.1 bosing; then cleaned,
ia C Griblile H.C.5 Princess Char. s .
6.-1-:. apt. farl hutnrq:.f Walss - } 976 | lron Barraud 8 Box 110 losing 12.2 losing 1.2 lost Since the ship’s arrival it has been going ot 14.8 losing.
1520 8 BD};. E'ﬂmminﬂ 2.3 E-ﬂ-iﬂil'l-g D.ﬂj;..l.i.llrl.‘d BEAE G EEE TR EE rF SRS EEAd PHEE HAS S FE BN EnE l-ﬂ'n‘ﬂiﬂhhl‘-




