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IX. On the Tides. By Jonx WiLLiam Lussock, Esq., V.P.R.S.
Received March 15,—Read March 16, 1837.

IN my last paper on the Tides I endeavoured to point out the remarkable agree-
ment which obtains in some respects between BErRNoULLI's theory and results obtained
from observations at the London Docks. Since that time my attention has been
directed to the following points :

1. To ascertain, from a discussion of the Liverpool observations with reference to
a previous transit *, whether they present the same kind of agreement with theory as
those of London. (See Tables I. to XII.)

2. To ascertain whether, by taking into account a greater number of observations,
the results given in my last paper remain sensibly unaltered. (See Tables XV. to
XXVIIL.)

3. To ascertain whether the establishment of the port varies sensibly in different
years, and whether the removal of the old Bridge has occasioned any difference at
London. (See Tables XIV. and XXX.)

Numerous tables have been computed for me, in order to elucidate these points, by
Mr. Jones and Mr. RusseLr, having been enabled to procure their valuable assistance
in these laborious investigations by means of a further sum of money placed at my
disposal for the purpose by the British Association for the Advancement of Science,
to which distinguished body I take this opportunity of offering my grateful acknow-
ledgements.

The succeeding transits of the moon being denoted by the letters A; B, C, D, E, I
and F being the time of the moon’s transit which immediately precedes the time of
high water at London, my last discussion of the London Dock observations was in-
stituted with reference to transit B : the present discussion of the observations made
at Liverpool between the 1st of January 1774 and the 31st of December 1792, by
Mr. HurchinsoN, has been instituted with reference to transit A-~, or that which
precedes the time of high water at Liverpool by about 2¢ 0" 20m9. This paper con-
tains, in fact, two sets of tables precisely similar; the one set deduced from 13,391
observations of high water made at Liverpool by Mr. Hutrcuinson, and the other set
deduced from 24,592 observations of high water at the Wapping entrance of the

* The former discussion by Mr. DEsstou, given in the Philosophical Transactions for 1835, was made with
reference to the transit immediately preceding.

+ I had intended the transit B to be used as the argument: the mistake was not perceived until the work
was too far advanced to make it worth while to have recommenced.
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98 MR. LUBBOCK ON THE TIDES.

London Docks made under the direction of the late Mr. PeircE; the latter tables
differing from those given in the Philosophical Transactions for 1836, Part L., chiefly
by being founded upon nearly double the number of observations. The high waters
at Liverpool considered in this paper occur about 48 hours after the transit of the
moon to which they are referred ; the tides at London which are considered occur
about 50 hours after the transit to which they are referred in this discussion, so
that in fact all the infervals of the Liverpool Tables given in this paper ought to be
increased by 36 hours, and all the intervals in the London Tables by 48 hours. The
tide which makes high water at Liverpool arrives at the same instant somewhere on
the north-east coast of Scotland, and at London about fifteen hours later. This is
proved by the epoch of the semimenstrual inequality.
I find by interpolation from Table II. the interval for the moon’s transit A

d h m
At 3 oclock . . . 1 23 405
andat9oclock . . . 2 1 20

The difference is 1" 21™'5, which converted into space
= 20° 22" log tan 20° 22' = 9'56965 = log (A). (See p.117.)
If we take the difference between the greatest and least heights = 552 from
Table III.,
(BE) =3 53) = 74353 for Liverpool, log (E) = 0-87130.
If we take the greatest height = 17°66 from Table III.,
17766 = D + {1 + (4)} (E) = D + {13712} (E);
and hence definitively for Liverpool in the year 1786,
log (4) = 956965, log (£) = 0'87130, D = 746,

D being reckoned from the datum in the East Wall of the Canning Dock.
And I find in the same manner for London in the year 1820

log (4) = 958418, log (E) = 064690, D = 1669,

D being reckoned from the sill of the London Dock gates at the Wapping entrance.

I conceive that the best if not the only method of investigating alterations in the
height of the land above the water in any given locality where the water is influenced
by the tides, will be to examine carefully whether any alteration has taken place in
the values of the constants D) and (£) for that place, the height of high water being
of course always reckoned from some fixed mark in the land.

The semimenstrual * inequality of the interval at Liverpool presents the same re-
markable agreement with observation which has been noticed before, while the form
or law of the semimenstrual inequality of the height is also the same as that indi-

* The semimenstrual inequality is an inequality of high water or of the semidiurnal wave.
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cated by the observations; but in order to render the agreement complete, it would
be necessary to change the epoch by half an hour*. This remarkable circumstance
also obtains in the London correction, as may be seen by reference to the plate which
accompanies my last paper.

The results contained in the Tables here given are laid down in diagrams, with-
out which they could not be so readily understood; but as they are similar in
nature to those contained in my last paper, they do not require an extended de-
scription. » :

The calendar month inequality at Liverpool, considered as resulting implicitly from
the corrections due to changes in the declinations of the luminaries and in the sun’s
parallax, agrees generally with the equilibrium theory, and with the results deduced
from the London observations given in my last paper. The diagrams in Plate I.
show that the spring equinoctial tides are greater than the neap equinoctial tides,
and that the neap solstitial tides are greater than the spring solstitial tides, confirming
what is stated by Larrack in the Exposition du Systéme du Monde, 5¢ ed., p. 83, and
by Newron: “In quadraturis autem solstitialibus majores ciebunt estus quam in
quadraturis eequinoctialibus, eo quod Lunse jam in sequatore constitutee effectus
maxime superat effectum Solis. Incidunt igitur sestus maximi in syzygias et minimi
in quadraturas luminarium, circa tempora sequinoctii utriusque. Et sestum maximum
in syzygiis comitatur semper minimus in quadraturis, ut experientid compertum est.”
Larrace says, “ Elles [les marées] augmentent et diminuent avec le diamétre et le
parallaxe lunaire, mais dans un plus grand rapport;” but the diagrams in Plate II.
appear to confirm the truth of this passage only at neap tides. :

It is desirable to establish the laws which regulate the diurnal inequality in the
height of high water in different parts of the globe; at present the data are
very insufficient. Mr. WHEWELL remarks, “that it would be easy to enumerate
many actual cases in which the safety or loss of a ship has been determined by
this inequality.” Mr. WHEwWELL was the first specially to notice, in his examination
of the results of the tide observations made on the coasts of Europe and America in
June 1835, contained in the Philosophical Transactions for 1836, the changes which
this inequality presents in passing from one place to another.

This inequality depends chiefly upon the sign and amount of the moon’s declina-
tion. The observations at London and Liverpool indicate no difference between tides
corresponding to upper and lower transits, or between those corresponding to A.M.
transits and transits P.M. six months afterwards; hence in endeavouring to deter-
mine the diurnal inequality at London and Liverpool, I have confounded in Tables XII.
and XIII. the results corresponding to upper and lower transits, and those corre-
sponding to A.M. transits and transits P.M. six months afterwards. I have also
added to these those which ought, according to the preceding remarks, to differ only

* Or, adopting BErNoULLI’s views in other respects, the epoch of the correction for the height is not the
same as that for the interval.

02



100 MR. LUBBOCK ON THE TIDES.

in sign, and I have taken the mean of the whole for the result, as in the following
example.

Moon’s transit A.—Liverpool, Jan. 5 30 A —f??)] substituting —26
: . P.M. 457 | mean of all j+‘56

July ... am +'60[ with properl +°56

. P.M. —'42] sign [ —5b6

4)2-22

56

In the comparison of the heights in Plates I. II. and 1II. the London corrections
have been multiplied by 1'7, that being the ratio of the quantities (E) for London
and Liverpool, agreeably to the remark made in my last paper, p. 223. As the Lon-
don discussion contained in my last paper was instituted with reference to transit B,
and this discussion of the Liverpool observations has been made with reference to
transit A, and as the tides which correspond to P.M. transits B correspond to A.M.
transits A about twenty-five minutes less, in comparing our London and Liverpool
results in all the Plates it was necessary to change the epoch, or to place the London
corrections more to the left by half an hour, and to substitute in Plate IIIL. for the
London results corresponding to transits P.M. those corresponding to transits A.M.
The diurnal inequality therefore, as it is laid down in Plate 1II. for London and
Liverpool, has reference to the same tide or semidiurnal wave, making high water at
London about fifteen hours later than at Liverpool.

I have already remarked that the laws to which the wave producing the semi-
diurnal inequality is subject, agree remarkably with BernourLLr’s theory. The equi-
librium theory also implies the existence of another wave producing a diurnal in-
equality. 2+ — 2 ¢ and 2 +) are the arguments of the semidiurnal inequality,  — ¢
and  of the diurnal inequality. If we suppose the diurnal inequality-wave to move
with a different velocity from the other, the diurnal inequality in the height may still
be represented by the expression

dh=B {A4sin2dcos (¢ — ¢) + sin 2 ¢ cos ¢},

and may be calculated by means of Tables X. and XI., ¢ being the sun’s declina-
tion, and o' that of the moon, but the constants which accompany ¢ and ¢ will be
different from those which accompany 2 +/ and 2 ¢; and if we consider the constants
to be included in the quantities +} and ¢, at high water, cos « may no longer be nearly
equal to &= 1 in the last expression, but it will nearly equal 4= some other constant,
supposing the angle +J still to increase by 180° in passing from one high water to the
next; and the diurnal inequality, if the smaller term due to the sun’s declination be
neglected, may be represented approximately by

G tan ¥ . . . ,
dy = ﬁ”j&m dh = Csin2?¥ (for a given transit a.m. or p.M.),
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Cand G being constant for any given place. Probably the amount depends alse
upon the moon’s parallax, and then the expression for d 2 will be

ps . .
Cx 7y sin 279 (for a given transit A.M. or p.M.).

But this expression will not afford results agreeing with those which I have obtained
from the observations at Liverpool if the declination of the moon be employed be-
longing to the time of the transit A ; and it is necessary to employ the moon’s decli-
nation at some time previous; that is, several days before the high water under
consideration. This is not at variance with what is stated in the Exposition, except
that, although Laprace considers the two waves separately*, he has not, I think,
referred distinctly to the change in the epoch for different places, or to the difference
between the epoch of the original diurnal and semidiurnal waves, which produce the
derived tides observed on our coasts. If, however, the diurnal inequality-wave
travels more slowly than the semidiurnal inequality-wave, the epoch also will be
different, and thus it may depend upon the moon’s declination several days earlier.

If this view be correct, the diurnal inequality of high water has a maximum (geo-
graphically) at those places on the coast at which the diurnal inequality-wave and
the semidiurnal inequality-wave arrive simultaneously, and there will be places inter-
mediate at which the diurnal inequality of high water is imperceptible, but where the
diurnal inequality of low water is a maximum. This theory agrees with observation
in giving no difference in the diurnal inequality for upper or lower transits.

The diurnal inequality in the interval at Liverpool is inappreciable ; the diurnal in-
equality in the height has been laid down in Plate ITI. from the approximate expression

dh = B {Asin 23 cos (xL — @) + sin2¥ cos} (for transits A.)

The moon’s declination ¢’ was taken from Table X., where it is given for the time of
the moon’s transit A, but the curve evidently requires to be shifted more to the right;
it is difficult to decide exactly how much. In the observations of the height at Liver-
pool in May 1836 (see Plate IV.) the diurnal inequality vanishes on the 15th, the
moon having crossed the equator on the 11th. If we consider that the theory curve
requires to be shifted to the right about two hours, this would amount to referring
the diurnal inequality at Liverpool to the moon’s declination about four days pre-
viously. '

Mr. RussiLL has extended the discussion of the London observations given in my
last paper by employing those made between 1802 and 1807, and those between 1827
and 1835, omitted before, so that we have now obtained tables similar to those con-
tained in my last paper from the concurrence of no less than 24,592 observations.

* J’ai determiné la grandeur de ce flux et I'heure de son mazimum dans le port de Brest. J’ai trouvé un
cinquieme de métre [7'4 inches] & fort peu prés pour sa grandeur; et un dixieme de jour environ, pour le temps
dont il precede a Brest, 'heure du maxzimum de la marée semidiurne. (Exposition du Systéme du Monde, 5¢ed.,
p. 286.) '



102 MR. LUBBOCK ON THE TIDES,

In consequence of this additional number of observations some of the jumps or irre-
gularities which the former tables presented have been removed*, but the differences
ave in general less than I anticipated. |

It is evident from the diagrams in Plate III. that a diurnal inequality in the in-
terval at London is distinct although small. The value of the constant C is different
from that which obtains for Liverpool. It is evident from Plate III. that the diurnal
inequality in passing from Liverpool to London becomes reversed, that is to say, if
a and b denote two successive heights of high water at Liverpool, and ¢/, b’ successive
heights at London caused by the same tides,

if @ > b then generally & <.

The character of the diurnal inequality is generally manifest in the observations of
a single month, as may be seen by those which are laid down in Plate IV. When
the change is remarked which takes place in the diurnal inequality in passing from
Plymouth to Portsmouth, it will not excite surprise that this inequality should be so
different for places more distant from each other, as for London and Liverpool.

The calculations or predictions of the time of high water at any given place have
long been made to depend upon what is called the establishment of the port, or a cer-
tain quantity presumed to be constant and independent of the distances and declina-
tions of the luminaries, but which may be influenced by local circumstances. It
seemed to me desirable to ascertain carefully how much this quantity has fluctuated
during the time the observations were made at Liverpool by Mr. Hurcuinson, which
we have employed, and since the observations at the London Docks were instituted.
Tables XIV. and XXX., which give these fluctuations, have been computed by
Mr. RusseLL. The changes of the Liverpool establishment, and the fluctuations of
the average height of high water at Liverpool are given in Table XIV., and are
exhibited in fig. 1. Plate V.: which shows the time and height of high water from
1802 to 1835 at the London Docks on the full and change of the moon; the moon’s
parallax being 57', and the declinations of the luminaries 15° 1. e. ¢he establishment
and the fluctuations in the average height of high water during the same interval.
All the intervals and heights have been carefully reduced to horizontal parallax 57’
and declination 15°.

The changes of the London establishment, and the fluctuations of the average
height, are given in Table XXX., and are exhibited in fig. 2. Plate V. These fluctua-
tions in the inferval and in the height present an insuperable obstacle to extreme ac-
curacy in tide predictions, unless they can be explained. :

“In 1832 none of the lower portions of old London Bridge, (with the exception
of two piers,) which prevented the natural flow of the tidal waters, were removed ;
and in the second year (1833) almost the whole of that structure was cleared away as

* See, for instance, the calendar month correction for the interval in January, and the correction for the
height corresponding to H. P. 56/, '



MR. LUBBOCK ON THE TIDES. 103

regarded the masonry and starlings, although the section of the river was far from
completed, many portions still remaining one or two feet above low-water mark, and
which were finally removed in the year 1834 *.”

The time of high water appears now to be nearly as late as in 1804; in 1821 it
was about ten minutes sooner. |

I am much indebted to Mr. Yares for notice of a very ancient tide table which
exists in a MS. in the British Museum. It is in the Codex Cottonianus, Julius DVII.,
which appears to have been written in the 13th century, and to have belonged to
St. Albans Abbey. It contains calendar and other astronomical or geographical
matters, some of which are the productions of Joun WavrLinerorp, who died Abbot
of St. Albans A.p. 1213. At p. 45 b. is a table on one leaf, showing the time of high
water at London Bridge, “ flod at london brigge”, thus:

Htas
Lunz,
h m
1 3 48
2 4 36
3 5 24 N.B. The numbers increase by a constant difference
4 6 12 of forty-eight minutes. The first column gives the
ettt moon’s age in days.
28 1 24
29 2 12
30 3 0

Hence it would appear that high water at London on full and change was at that
epoch 3" 48™, or more than an hour later than at present. The time of high water
at London on full and change is given in Mr. RippLE’s Navigation and in other
works 28 45™: FramsTeep made it 3.

Note.—On the Fluctuations of the Height of High Water due to changes in the Atmo-
spheric Pressure.

Read June 15.

M. Davussy having ascertained that at Brest the ocean rises when the barometer
is depressed, I verified the existence of the same fact at Liverpool and London, and
I found that at Liverpool when the barometer falls *91 inch the tide rises 101 inches.
As the range of the barometer is 3 inches, the correction which arises from change
in the atmospheric pressure is by no means inconsiderable, its range being at Liver-
pool about 33 inches. At London I have found that when the barometer falls ‘9 inch

* Rennie, Report on Hydraulies, p. 512. t See Philosophical Transactions, vol. xii. p. 12.

I Between the tropics the fluctuations of the barometer do not much exceed one fourth of an inch, while
beyond this space they reach to 8 inches. DawnieLy’s Meteorological Essays, p. 108.
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the tide rises 6'3 inches, and hence the range of the correction here is about 21 inches.
Hence it is evident that in many inquiries relative to the tides, and particularly when
observations are employed throughout only a limited period, the correction due to
the atmospheric pressure may require to be attended to. Here, however, a question
arises of some interest; does the surface of the ocean rise in narrow seas simulta-
neously with the depression of the barometer, or otherwise? In order to acquire some
information upon this point, I requested Mr. RusseLL to calculate carefully from our
Tables the height of high water at Liverpool and London for May and June 1836,
and to compare the calculations with the observations, which is done in the accom-
panying Table, and the errors, together with the height of the barometer at Liverpool
and London, are exhibited in fig. 3. Plate V.

Table showing the difference between the Height of High Water as calculated, and
the Heights derived from observations at the London and Liverpool Docks.

1856, Liverpool. | London. 1856. Liverpool. | London. 1856. Liverpool. | London. 1856. Liverpool. | London,
May. 776 e, o-c. || ™| o-c o-c. |™™ | o-c. o-c June: 775 ¢, o-c
inches. inches. inches. inches. inches. inches, inches. inches.
1 - 1 -1 17 - + 1 1. + 6 17. + 11 + 9
-7 + 5 - 8 0 - 3 + 4 -+ 12 + 9
2 - 11 + 13 18 -~ 6 - 1 2. 0 + 6 18, + 14 + 5
+ 18 - 4 + 1 + 6 + 6 + 14 + 5
3 — 15 + 11 19 - 3 + 1 3. + 11 +. 1 19, -+ 14 + 7
- 11 + 8 -1 - 1 + 14 + 1 + 13 + 10
4 - 6 + 6 20 4+ 1 -1 4, + 17 + 4 20. 4 12 + 8
- 2 + 5 + 2 + 1 + 18 + 4 + 12 + 5
5 - 1 + 2 21 + 3 + 4 5. + 14 + 8 21. 4 11 + &
— 4 + 5 + 3 + 5 + 12 + 10 + 4
6 - 5 + 7 22 + 4 + 2 6. + 12 + 17 22, -+ 12 0
- 3 + 5 4+ 1 + 1 + 5 + 6 + 14 0
7 - 4 + 6 23 0 + 5 7. + 12 + 6 23. + 16 + 1
- 2 + 4 - 3 + 7 + 9 + 8 + 15 + 2
8 - 2 + 4 24 - 1 + 6 8. + 6 + 7 24, + 11 + 2
0 + 3 + 1 0 4+ 9 + 6 + 10 + 1
9 4+ 1 + 4 25 + 1 0 9. + 9 + 6 25. + 9 0
0 + 2 - 3 4+ 1 + 9 + 4 + 4 + 1
10 0 + 1 26 - 2 + 5 10, + 9 + 3 26. 0 + 3
- 1 - 3 - 2 4 1 -— 5 + 5 - 2 + 2
i1 0 - 5 27 - g - 1 11. + 3 27. - 1 .
0 - b - - 1 + 5 + 6 2 1
12 0 28 - 0 12. + 5 + 4 28. 1 3 + 0
- 3 4+ 1 - 2 0 + 3 + 2 + 2 + 2
13 - 5 0 29 - 3 0 13. + 1 + 3 29, 0 + 3
- 8 - 2 - 3 + 1 + 1 + 4 0 + 3
14 -9 - 2 30 - 2 0 14 + 4 + 5 30. + 3
- 9 - 1 - 3 4+ 1 + 5 + 7 - 1 + 2
15 - 9 - 1 31 - 0 + 3 15. + 7 + 9
- 7 -1 - 3 +. 2 + 11
16 - 7 0 16. + 11 + 10
- 7 + 1 + 11 + 9

The above differences, O — C, are not the differences between Calculation and actual
observation, but between Calculation and what it is presumed observation would be

if freed of diurnal inequality by drawing an intermediate curve between those given
in Plate IV.
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Results deduced from Observatioﬁs made at
LIVERPOOL.

Tasre I. (a.)

105

Showing the Interval between the Apparent Solar Time of the Moon’s Transit and
the Time of High Water, and the Height of High Water at the Liverpool Docks,
corresponding to the Apparent Solar Time of the Moon’s Transit A¥* in each
month of the year, from 13,391 observations made at the Liverpool Docks, between
the Ist of January 1774 and the 31st of December 1792.

January. February.
Interval Interval
Number Sggga'll“fr:z between X Mean of | paan Number sﬁ?ﬁ’afﬁ'ﬁi between . Mean of |  Mean
of Obser. | of Moon’s |the Moon’s Helght of | Moon’s Horizontal || of Obser- | of Moon’s the Moon’s | Height of anns Horizontal
vations. | Transit |lransitand; Tide. | Declina- |"parajiax, || vations. | Transit |Lransitand Tide. Declina- | parallax.
A. the Time of] tion. A. the Lime of tion.
high water. high water.|
h m h m ft. in. o ’ h m h m ft. in. o ‘
91 0301 112 10-1 |17 10-1 18:6 576 88 031412129 |18 36 99 573
94 1304 |11 571 |17 37 | 149 574 91 1307 |11 57-7 |17 71 52 574
96 2 297 |11 455 |16 4°1 99 574 90 2299 |11 471 |16 49 48 572
104 329711388 |15 08 56 570 91 3291 (11 382 {14 87 83 571
100 4299 |11 427 |13 48 49 567 91 4293 |11 423 |12 115 13-4 569
104 5300 (12 35 (12 68 85 568 86 5295 (12 36|11 95 184 569
96 6301112362 |12 68| 135 567 85 6290 |12 406 {11 112 209 567
92 727613 26|13 91 17°9 569 83 729513 52|13 70 22-3 570
92 8292 (13 73 {15 38| 206 571 81 8290 |13 87|15 05 229 570
86 9302 (12 594 |16 22| 227 575 83 9298 |12 594 |16 63 217 57-2
89 10 302 {12 447 |17 35| 226 576 81 10 304 |12 439 |17 79 189 575
86 11 307 |12 287 {17 90| 219 577 87 11 30-3 {12 282 |18 2-8 149 57-3
Sun’s Declination S. 21°, Sun’s Declination S. 13°.
March. April,
102 0288 (12 13-1 |18 4-3 45 577 94 0290112 131 |17 68| 124 575
101 1291 {11 589 |17 50 8:0 577 93 1300 |11 577 |16 96| 168 576
100 2299 |11 455 {15 119 | 128 573 87 2 307 |11 431 |15 48| 206 575
92 33000 (11359 |14 11| 175 569 86 3 306 (11 341 (13 101 | 222 572
91 4293 |11 377 |12 35| 207 56'8 88 4 307 |11 377 |12 33 | 230 570
89 5297112 02|11 25| 223 567 85 5307 (12 22111 58| 222 57:0
89 6 312 |12 42-2 |11 88 | 228 56-2 91 6 303 |12 396 |11 109 | 198 567
84 730113 62|13 36 217 56'8 91 7305 (|13 16 (13 83| 158 571
94 8297113 88|15 07 | 197 568 94 8294 |13 45 (15 51 111 57°1
98 9302 |12 584 {16 82| 152 572 96 9 284 |12 569 |16 10°1 62 572
98 10 30:9 |12 441 117 103 | 106 574 103 10 290 |12 435 |17 83 44 572
92 11 304 |12 284 |18 64 60 577 94 11 294 {12 29-1 {18 05 74 57-3
Sun’s Declination S. 2°. Sun’s Declination N, 10°,
May. June,
87 0286 (12128 |16 90| 203 573 82 0287 |12 11'1 |16 91| 231 573
89 1298 |11 571 {16 23 | 221 574 85 1289 |11 568 |16 33| 221 573
83 2 306 (11 431 {15 33| 228 575 87 2294 |11 442 {15 59| 195 572
87 3293 |11 352 |14 07| 221 573 92 3286 |11 387 |14 55| 159 571
95 4 294 |11 389 |12 117 | 200 57:1 99 4300 |11 445 {13 80| 115 57-1
96 5297112 32 {12 41 15:1 57°1 96 5297 |12 46 (12 11-2 64 570
‘101 6289 (12 3577 |12 108 | 119 571 108 6 302 {12 354 |13 30 4-8 570
106 729511257114 16 66 57-2 97 7309 (12 572 |14 05 75 57-2
103 830013 13|15 44 45 570 96 8301 113 26|15 25| 134 573
101 9 305 |12 555 |16 5-7 72 573 91 9304 |12 572 |16 20| 170 574
98 10 31:3 |12 43:0 |16 116 { 119 57-2 85 10 298 (12 45'1 |16 80| 204 576
89 11 299 {12 293 |17 35| 169 574 84 11 295 {12 294 |16 94 | 222 573
Sun’s Declination N. 19°. Sun’s Declination N. 23°.

* The succeeding transits of the moon are denoted by the letters A, B, C, D, E, F; F being the transit

immediately preceding the time of high water at London.

MDCCCXXXVII,
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Tazte L (a.) (Continued.)

July. August.
Interval Interval
Number Sﬁlg;;gl{ie‘r:lz between . Mean of | Mean Number Sﬁﬁgeﬁr%% between . Mean of | Mean
of Obser- | of Moon’s |the Moon’s | Height of | Moon’s |Horizontal|| of Obser- | of Moon’s |the Moon’s| Height of | Moon’s | Horizontal
vations. | Transit |Lransitand| Tide. Declina- | Parallax. || vations, | Transit |Lransitand) —Tide. Declina- | Parallax.
the Time of tion. A the Time of tion,
high water. high water.
h m h m ft. in. o ’ h m h m ft. in. o ’
93 0303 (12133 {17 25| 194 574 97 0296 {12 143 [18 03 | 107 577
90 1 301 |11 585 |16 101 | 161 573 103 1283112 0017 41 61 576
101 2298 |11 454 116 11| 110 57°1 105 2 280 {11 470 {16 50 45 57-3
101 3 308 |11 41°8 |14 90 64 569 100 3 284 {11 40°1 |14 945 70 569
100 4 297 111 453 |13 82 47 568 100 4 287 |11 413 |13 11| 128 568
102 5290 |12 5212 85 75 56-8 93 5288 (12 24 ({11 94| 175 567
99 6291 |12 870 [12 79| 127 569 93 6 290 |12 397 112 04| 206 567
57 79297 (13 08 (13 108 | 172 571 84 7291 |13 49|13 47| 222 569
92 8806 |13 62|14 11-11 | 207 571 90 8203 |13 97 |14 90| 229 56+9
85 9295 (13 06216 16| 222 576 88 9304 |13 02|16 33| 216 571
88 10 29-1 |12 44°3 |16 101 | 229 576 92 10 306 |12 448 |17 28| 194 574
89 11 300 |12 292 |17 33| 219 576 92 11 303 {12 285 |18 06| 155 577
Sun’s Declination N. 21°. Sun’s Declination N, 13°.
September. October,
98 0305 |12 135 |18 49 45 576 95 0287 (12 129 (18 00| 113 573
98 1309 |11 587 |17 65 70 575 93 1283 |11 570 |17 31| 163 576
96 2 804 |11 456 |16 25| 124 575 92 2287 |11 413 |16 80| 202 57-
93 3 300 |11 866 |14 49 |- 168 57°1 91 3282 |11 350 |14 32| 220 574
88 4296 |11 379 |12 67| 199 569 97 4 298 |11 349 [12 74| 230 571
82 5284 |11 593 {11 60| 221 568 89 5316 {12 04 |11 81| 219 572
92 6292 (12395 |12 16| 233 567 88 6 297 12 37:7 {12 19| 202 569
83 7304 |13 49|13 69| 221 570 160 7296 (13 383 (13106 170 570
88 8297 {18 82 (15 24| 200 569 96 8307 |13 57 |15 68| 124 56:9
91 9 299 |12 587 |16 92| 160 572 100 9 300 |12 57-3 |17 08 69 57-1
94 10 297 |12 440 |17 11" 11-2 574 98 10 293 |12 435 |17 89 4-5 573
98 11 30:2 {12 285 118 38 65 576 100 11 287 |12 2886 {18 68 66 573
Sun’s Declination N. 3% i Sun’s Declination S. 9°,
November, December.
86 0 31'1 |12 11-9 |17 52| 197 574 85 0296 12 120 |17 12| 231 573
82 1306 |11 56:0 |16 68| 222 572 87 1 298 |11 552 |16 58| 221 573
83 2299 |11 417 |15 64| 229 572 86 2 28-1 |11 427 |15 76 | 193 571
85 3 296 |11 341 |14 28| 222 571 97 3287 [11 383 |14 92| 158 571
94 4 3813 |11 372 |12 107 | 202 570 101 4 303 |11 416 |13 60 | 110 569
89 5810 |12 24 |12 55| 164 57-1 104 5301 [12 37 |12 103 66 569
100 6 3062 {12 375 {12 11’5 | 12-3 569 106 6 302 |12 358 |13 20 4-9 569
98 7 360 {12 577 |14 29 73 570 103 7 300 |12 578 |14 34 71 571
98 8287 |13 24|15 96 45 571 101 829513 23 (15 77| 123 573
99 9 284 (12 54:4 |16 117 62 573 90 9 291 |12 570 |16 77 | 163 575
94 10 283 |12 439 |17 80| 116 574 93 10 291 |12 451 |17 33| 20} 575
94 11 299 {12 288 117 101 | 165 574 85 11 30-3 112 282 117 63| 222 576
Sun’s Declination S. 19¢. Sun’s Declination S. 23°.

Tasre II. (5.) (Interpolated from Table I.)
Showing the Interval between the Apparent Solar Time of the Moon’s Transit A, and
the Time of High Water at the Liverpool Docks for each month in the year.

Sl Time

of Moon’s | January. | February. March. | April, May. June, tJuly, | August. Sept, | October.| Nov. Dec. Mean,
Txe:{x.snt

h m hmhmhmhm’hmhmhmlhmhmhmhmhmhm
030 (12 9912 13212 12612 126 12 123 |12 106 |12 13:3 12 140 12 13412 124 (12 12:1{12 11912 128
130 {11 56:8|11 575 |11 581 |11 572 11 56-1 (11 56-2 (11 582 11 59-1 (11 584 |11 56-1 (1} 55-9 |11 54:9(11 57-0
230 |11 44°8 (11 46:8 |11 45°0 (11 42:4 11 484 11 43-8 |11 45-2 11 46°1 |11 44:9 11 406 |11 41-4 |11 42-3 |11 43-9
3 50 |11 38:8|11 38011 36-1 (11 83-7 11 34511 384 |11 42'01‘11 40-2 |11 36:4 |11 34-0(11 33911 38011 37:0
4 80 |11 43511 427 (11 88-3/11 87+7 11 388 |11 44'3 11 459 |11 42-1 |11 383 {11 34:7 (11 36:0 (11 41-8 |11 404
5580 (12 3712 40112 0812 1912 32|12 48|12 5912 3412 03|11 59412 18112 38|12 28
6 3 12 85-8112 407 (12 40-6 (12 39:0 12 36-4 12 853 12 37-4 12 398 (12 395 (12 37-7 12 37-8 12 356 (12 379
7 30 |13 2813 5313 5713 1712 57-7 12 57-5(13 1113 4813 48|18 3412 57712 580|183 1-7
s a0 |18 7513 8713 83|13 4'7il3 1-3113 3313 6413 $5(18 80|13 5513 2713 3013 57
9 30 (|13 02|12 59712 587 |12 569 12 56:1 (12 57913 1113 05|12 59:0|12 57°5 |12 536 (12 57:6 |12 582
10 80 |12 45-2 |12 44°5 |12 44-7 (12 435 12 485 (12 456 |12 447 112 45-3|12 44-3 |12 43:6 12 439 |12 454 |12 44°5
11 50 |12 29-1(12 28-4 (12 287 |12 29'0}12 294 |12 294 |12 29412 28812 28'8|12 285 {12 28:9(12 285 |12 290

Moon’s Hor, Par, 57,
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Taere III. (c.) (Interpolated from Table I.)

Showing the Height of High Water at the Liverpool Docks, corresponding to the
Apparent Solar Time of the Moon’s Transit A, in each month of the year.

‘§ Apparent
lar Time
oi"r Moon’s | January. |February.| March. | April. May. June. July. | August. | Sept. | October.| Nov. Dec. Mean.
ransit

feet. feet, feet. feet. feet, feet, feet, feet. feet. feet. feet. feet. feet.
1759 | 1818 | 18:06 | 1735 | 1661 | 1662 | 17:04 | 17-75 | 1816 | 17:86 | 17:27 | 1697 | 17°46
1715 { 17-43 | 1712 | 1655 | 16:02 | 1613 | 1671 | 17:07 | 17-33 | 17-02 | 1650 | 16:35 | 16-78
16:17 | 1633 | 1587 | 1521 | 1533 | 1540 | 16:05 | 1626 | 16:02 | 1553 | 1545 | 1557 | 1577
1506 | 14-66 | 14:13 | 1376 | 1393 | 14-38 | 1481 | 1479 | 1437 | 1406 | 1418 | 14:70 | 1440
1351 | 1298 | 1235 | 12:30 | 12:93 | 1363 | 13756 | 13-14 | 1259 | 12-58 | 12:92 | 1355 | 1302
1265 | 11-82 | 11-:33 | 1149 | i2:30 | 1293 | 1278 | 11-89 | 11-56 | 1162 | 1243 | 1290 | 12-14
1269 | 1206 | 12:03 | 12:03 | 12:87 | 13:25 | 1271 | 12:16 | 1226 | 1220 | 13-00 | 13-21 | 1254
1385 | 1358 | 13:38 | 1364 | 14:08 | 13-94 | 1387 | 1345 | 1358 | 1388 | 14:24 | 14-24 | 1381
15:30 | 1507 | 15:15 | 1540 | 1537 | 1509 | 14:87 | 14-81 | 1526 | 1559 | 1579 | 1553 | 1527
9 30 1598 | 1645 | 1660 | 16:79 | 16:35 | 16:01 | 1590 | 16:23 | 1669 | 1701 | 16:89 | 16-46 | 16:45
1704 | 17-43 | 17°68 | 1762 | 1687 | 1642 | 1660 | 17:05 | 17:76 | 17-63 | 17:52 | 17:07 | 17-22
17:46 | 1810 | 1834 | 17°91 | 17112 | 1665 | 17-03 | 17-76 { 1811 | 1845 | 1767 | 1728 | 17-66

Moon’s Hor. Par. 57,

OO T T MO i T
00 0O 0O GO 09 Co o
B8 888ey

otk
—
o
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TasLe IV. (d.)

Showing the Interval between the Apparent Solar Time of the Moon’s Transit and
the Time of High Water at the Liverpool Docks, corresponding to the Apparent
Solar Time of the Moon’s Transit A, for every minute of her Horizontal Parallax.

Hor. Par, 54/, Hor. Par. 55
. Interval Interval
Number of Sﬁ DD e | between the . Moon’s Number of s% T Eime between the . Moon’s
Observa- | of Moon’s Moon’s Height of Declina. Observa. | of Moon's |, Moon’s Height of Declina.
tions. Transit Transit and Tide. tion. tions. Transit Trapsit and Tide. tion.
the Time of A the Time of
high water. ) high water.
h m h m ft. in. ° h m h m ft. in. o
201 0 298 12 123 16 40 145 159 0 294 12 132 16 78 14-8
191 1 299 11 539 15 77 15-0 169 1 296 11 56:1 15 112 14-8
191 2 291 11 396 14 84 153 175 2 303 11 397 14 10:9 150
167 3 286 11 30-2 13 42 15-1 193 3 283 11 315 18 76 14:8
150 4 277 11 322 11 115 155 236 4 304 11 34'1 12 30 158
108 5 290 11 580 10 104 153 242 5 302 12 02 11 30 148
120 6 30-1 12 416 11 40 163 266 6 29-1 12 40-7 11 69 153
133 7 308 13 85 12 86 14-8 214 7 285 13 67 12 10-9 153
174 8 293 13 127 14 23 158 208 8 29-1 13 137 14 73 1556
179 9 293 13 49 15 51 14-8 186 9 298 13 46 15 97 151
196 10 299 12 464 16 29 15-1 169 10 294 12 464 16 64 14-4
190 11 296 12 299 16 69 148 168 11 29:6 12 294 16 91 14:7
Sun’s Declination 15°, Sun’s Declination 15°,
Hor. Par, 56'. Hor. Par, 57",
116 0 301 12 127 16 114 14:4 105 0 32:0 12 124 17 33 14:1
118 1 30-8 11 562 16 28 14-6 103 1312 11 572 16 93 141
119 2 288 11 374 15 62 13-9 106 2 306 11 439 15 11:3 13:6
147 3 30:5 11 352 14 00 146 118 3 30:3 11 39+5 14 52 144
141 4 314 11 389 12 68 14:6 128 4 294 11 419 13 04 14-3
143 5 291 12 06 11 71 15:1 144 5 295 12 22 12 16 14:9
153 6 295 12 384 12 04 14-8 136 6 319 12 384 12 66 14:9
143 7 295 13 36 13 42 147 136 7 295 13 10 13 98 14°5
139 8 297 13 73 14 95 14'5 113 8 290 13 59 15 30 144
125 9 300 12 592 16 08 145 102 9 275 12 555 16 34 14:0
124 10 300 12 44-2 16 10-0 146 99 10 29-2 12 430 17 19 14-1
107 11 309 12 293 17 27 146 109 11 304 12 29-0 17 63 143
Sun’s Declination 15°. Sun’s Declination 15°,

P2
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Tasre IV. (d.) (Continued.)

Hor. Par. 58/, Hor. Par. 59"
Interval Interval
Number of Sé&]gga]t;;a;te between the ) Moon’s Number of S‘élgga'f‘?rr:ﬁe between’thc . Moon’s
Observa- of Moon’s Moon’s Height of ‘Declina- ||° Observa- of Moon’s Moon’s Height of Declina-
tions, Transit Transit and Tide. tion. tions. Transit Transit and Tide. tion.
the Time of A. the Time of
high water. high water.
h m h m ft. in, ° : h m h m ¢ ft. in, o
92 0274 12 137 17 62 135 94 0 291 12 133 18 49 140
101 1 286 11 58:0 17 22 13-8 98 1 317 11 584 17 82 14-1
101 2 300 11 461 16 01 14:0 114 2 309 11 473 16 65 146
126 3 303 11 389 14 96 144 133 3 302 11 410 15 22 14-2
133 4 317 11 43+5 13 46 145 204 4 317 11 46°1 13 10-9 150
154 5 319 12 55 12 84 145 285 5 310 12 71 13 24 154
147 6290 12 365 13 02 149 301 6 281 12 349 13 66 150
144 7 300 12 581 14 29 14-3 196 7279 12 557 14 69 15:3
114 8 288 13 29 15 80 137 143 8 285 13 28 16 08 147
114 9309 12 566 16 89 139 113 9 267 12 542 17 25 14:3
104 10 299 12 433 17 62 13-4 97 10 283 12 44-0 18 08 14-4
88 11 287 12 286 17 89 14-1 98 11 295 12 290 18 61 13-8
Sun’s Declination 15°, Sun’s Declination 15°.
Hor. Par. 60, Hor. Par. 61/,

113 0 316 12 133 18 89 148 191 0 297 12 132 19 30 14-7
112 1 303 11 598 18 18 144 213 1276 12 12 18 61 151
161 2 313 11 493 16 114 142 140 2 265 11 5063 17 51 156
219 3 300 11 437 15 77 155 16 3 124 11 46°1 16 11 186
150 4 257 11 472 14 47 161

33 5 153 11 586 13 84 152

30 6 436 12 414 13 96 159
150 7 339 12 556 15 09 154
212 8 297 12 589 16 57 15:3 19 8 489 12 579 16 91 19-8
162 9 2744 12 53-8 17 93 146 127 9 356 12 52:6 18 08 151
123 10 296 12 422 18 71 144 201 10 314 12 40-3 18 10-9 14-9
106 11 302 12 270 19 00 141 195 11 287 12 27-8 19 51 15'1

Sun’s Declination 15°. Sun’s Declination 15°,

TasLe V. (e.)

Interpolated from Table IV., and reduced to Moon’s Declination 15°.

Apparent H. P. 54/, H. P. 55, H. P. 56, H. P. 57,
Solar Time
of Moon’s X
Transit Interval. H?}?&‘;.‘)f Interval, He,{%(‘i‘é‘of Interval. Helli]{]; of Interval, H?ll‘%’(?et'f’f
h m h m feet. h m feet. h m feet. h m feet.
0 30 12 12:1 16:31 12 130 1664 12 12:6 16:92 12 128 17-23
130 11 539 1564 11 560 15°91 11 563 16-22 11 573 16:74
2 30 11 395 14:70 11 396 14-93 11 369 15:42 11 43-6 15°86
3 30 11 30-2 13:32 11 314 1358 11 350 13-99 11 39:3 14-40
4 30 11 330 11-94 11 344 12-32 11 384 1258 11 41-7 12:98
5 30 11 586 10-88 12 01 11-24 12 11 11:59 12 25 12:12
6 30 12 414 11-42 12 403 11-61 12 387 12:03 12 374 12:53
7 30 13 84 1269 13 68 12:96 13 38 13:35 13 13 13-80
8 30 13 12:3 14:27 13 134 1466 13 75 14-77 13 61 15-24
9 30 13 49 1543 13 46 15-82 12 594 16-04 12 553 1627
10 30 12 46+4 16-25 12 464 1652 12 443 16-81 12 430 17-11
11 30 12 29-8 1657 11 29-3 16+75 12 295 1721 12 29-2 17-49
H. P. 58 H. P. 59", H. P. 60", H. P. 6Y.
0 30 12 129 1741 12 130 18-34 12 137 1874 12 131 19-16
130 11 575 17:08 11 586 17-64 11 59-8 1812 12 06 18:49
2 30 11 45-8 1595 11 47-4 16-54 11 493 16:93 11 499 1740
3 30 11 387 1477 11 407 15°16 11 440 15-67
4 30 11 43:0 13:39 11 458 13-95 11 458 14-37
5 30 12 44 12:69 12 6 13:24
6 30 12 37:0 13:03 12 3549 13:58
7 30 12 584 14-20 12 559 14:65 12 54-6 15-02
8 30 13 33 1562 13 30 16:10 12 587 1651
9 30 12 57°1 1665 12 53-8 17-24 12 534 1781 12 536 1796
10 30 12 436 17+42 12 437 18:06 12 42-2 1857 12 406 18-89
11 30 12 283 17:69 12 290 1843 12 27:2 1894 12 274 1945
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Tasre VL. (f)

Showing the Interval between the Apparent Solar Time of the Moon’s Transit and
the Time of High Water, and the Height of High Water at the Liverpool Docks,
corresponding to the Apparent Solar Time of the Moon’s Upper.and LowerTransit A,
p.M. and A.M. |

January.
Upper Transits A, v.a1. Lower (Interpolated) Transits A, aA.m.
Apparent Interval Apparent Interval
r Ti between , N . 5
%%l%(;%,:?: Moon’s the Mpoen’s Height of Il)végﬂ?,:n Soot}al\l,};lol:}se Moon’s dl:: tl\‘rfggrrll’s Height of Il)”f;;‘,’{,;:_
Transit Parallax, | Transitand Tide. tion Transit Parallax. Transit and ide. tion.
the Time of : A. the Time of
high water. high water.
h m / h ‘m ft. in. o h m ‘ h m ft. in. o
0 301 57.6 12 113 18 76 S. 184 0 287 57'8 12 126 17 27 S. 192
1 304 58:0 11 563 18 53 S. 4.7 1 284 57-0 11 57°9 16 78 S. 147
2 287 572 11 457 17 03 8. 100 2 299 57-8 11 45°1 15 109 S. 99
3 299 56-9 11 383 15 97 S. 42 3 294 57-0 11 398 14 47 S. 39
4 294 56-9 11 429 14 31 N. 21 4 296 566 11 419 12 82 N, 22
5 306 565 12 38 12 101 N. 79 5 29-8 56-8 12 32 12 10 N. 76
G 335 567 12 390 12 107 N.13-8 6 273 565 12 357 12 29 N. 135
7 289 568 13 19 13 95 N. 178 7 270 567 13 20 13 74 N. 179
8 293 569 13 85 15 41 N. 20-3 8 287 567 13 61 15 37 N. 206
9 312 572 12 599 16 16 N. 231 9 242 576 12 59-8 16 51 N. 225
10 342 57-2 12 454 16 11-2 N. 225 10 256 57'3 12 465 17 47 N. 222
11 32-1 578 12 292 17 46 N. 215 11 307 575 12 30-0 17 71 N. 22:2
Upper Transits A, a1, Lower (Interpolated) Transits A, ».m.
0 291 574 12 135 17 25 N. 185 0 321 574 12 112 18 21 N.182
1 332 569 11 570 16 87 N. 149 1 294 576 11 57:3 17 895 N.15:2
2 307 573 11 461 15 88 N. 101 2 295 572 11 455 16 64 N. 86
3 290 570 11 397 14 71 N. 37 3 305 57°1 11 373 15 45 N. 40
4 30:8 566 11 431 12 115 S. 25 4 298 569 11 42-8 13 109 N. 05
5 298 572 12 50 12 68 S. 78 5 296 568 12 30 12 79 S. 89
6 289 569 12 348 12 83 S. 134 6 310 567 12 356 12 54 S. 131
7 331 569 13 23 14 07 S. 182 7 233 57°2 13 04 13 8% S. 177
8 351 574 13 59 15 102 S. 2049 8 24-8 572 13 85 14 105 S. 205
9 321 578 12 587 16 47 S. 224 9 319 57°3 12 589 15 10°1 S. 228
10 266 57'8 12 45°1 17 99 S. 22:7 10 341 579 12 42-8 17 1% S. 229
11 26°1 575 12 289 18 10 S. 221 11 342 582 12 26-9 17 106 S. 215
February.
Upper Transits A, p.m, . Lower (Interpolated) Transits A, a.m,
0 321 56+7 12 12-1 18 4-1 S. 99 0 309 579 12 12-1 17 112 S. 102
1315 582 11 580 18 46 S. 38 1 30-8 57°1 11 57°9 16 98 S. 34
2 302 572 11 446 16 107 N. 23 2 289 573 11 463 15 78 N. 06
3 30-8 569 11 37:0 15 07 N. 86 3 277 57°3 11 362 14 28 N. 87
4 301 569 11 425 13 80 N. 13-4 4 288 568 11 415 12 88 N. 134
5 288 565 12 06 11 1149 N. 181 5 298 566 12 39 11 90 N. 186
6 299 566 12 398 11 105 N.21-3 6 299 56+7 12 40:0 12 12 N. 210
7 322 567 13 41 13 36 N. 22:6 7 267 567 13 33 13 98 N. 219
8 341 57:2 13 56 15 12 N. 228 8 255 56+7 13 82 14 11-8 N. 232
9 32:8 571 12 577 16 62 N.21-2 9 281 570 12 58-8 16 96 N. 21-6
10.314 574 12 42-8 17 89 N. 189 10 28-8 576 12 40:9 17 77 N. 188
11 29-4 569 12 26-2 17 108 N. 151 11 27-8 572 12 279 18 72 N. 152
Upper Transits A, A, Lower (Interpolated) Transits A, r..
0 289 579 12 15+0 18 51 N. 98 0 333 57°1 12 12°6 18 59 N. 96
1297 57-0 11 57-9 17 45 N. 33 1 31:0 578 11 568 18 09 N. 38
2 317 575 11 479 16 37 S. 23 2 287 569 11 496 16 83 S. 29
3 30°1 573 11 405 14 64 S. 7% 3 275 57°1 11 396 15 04 S. 73
4 299 568 11 433 12 65 |8, 134 4 287 57°3 11 415 13 09 S. 139
5 322 57°1 12 71 11 - 87 S. 189 5 274 574 12 34 11 78 S. 181
6 283 569 12 417 12 02 S. 208 | 6279 56-7 12 40:9 11 89 S. 2017
7 282 574 13 76 13 107 S. 22:3 7 303 573 13 61 13 44 S. 224
§ 300 572 13 107 15 44 8. 232 8 269 572 13 102 14 86 S. 226
9 326 569 13 00 16 77 | S. 218 9 256 576 13 12 16 13 S. 223
10 33-2 577 12 453 18 29 S, 182 10 286 572 12 462 17 09 S. 196
11 307 57+9 12 285 18 94 S, 153 11 32'8 571 12 299 17 97 S. 141
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Tasre VI. (f.) (Continued.)

March.
Upper Transits A, ».M. Lower (Interpolated) Transits A, a..
Interval Interval
S%llgﬂﬁ:ge between . Moon’s SA:)Rga’]isi?r:e between . Moon’s
of Moon’s Moon’s the Moon’s | Height of | peclina. of Moon’s Moon’s the Moon’s | Height of Declina.
Transit Parallax. | Transit and Tide. tion. Transit Parallax. | Transit and Tide. tion.
the Time of A the Time of
high water. high water.
h m ’ h m ft. in. o h m ’ h m ft. in. o
0 307 578 12 123 18 104 N. 12 0 255 57°3 12 14-1 17 75 N. 12
1 310 572 11 583 17 51 N. 87 1 261 580 11 595 17 19 N. 67
2 299 576 11 460 16 46 N. 12:6 2 282 570 11 444 15 61 N. 129
3 291 566 11 354 14 23 N.17-4 3 299 569 11 364 13 93 N. 180
4 3011 568 11 357 12 2-8 N. 209 4 286 567 11 410 12 19 N. 20°5
5 286 56-7 11 566 10 107 N. 22-8 5 293 566 12 16 11 17 N. 219
6 318 56°5 12 425 11 68 N. 22:6 6 310 564 12 42-8 11 82 N. 22:6
7 294 56'6 13 59 13 14 N. 214 7 322 56'6 13 69 13 46 N. 21-9
8 285 566 13 92 14 101 N. 200 8 289 56°9 13 84 15 30 N. 194
9 311 569 12 57-8 16 62 N. 151 9 308 574 12 579 16 10-8 N. 154
10 295 576 12 435 17 10-8 N. 103 10 35°1 57°0 12 432 17 111 N. 102
11 294 572 12 299 18 10 N. 48 11 31'3 578 12 275 18 98 N. 48
Upper Transits A, a.». Lower (Interpolated) Transits A, p.».
0 317 581 12 12-2 18 39 S. 14 0 276 57+7 12 137 18 741 S. 06
1289 57-8 11 587 17 39 S. 71 1 301 575 11 59-2 17 86 S. 83
2 319 573 11 45-2 15 114 S. 131 2 292 576 11 469 16 37 S. 12+
3 350 573 11 346 14 11 S. 182 3 267 57°1 11 359 14 33 S. 174
4 301 569 11 37-2 12 58 S. 208 4 286 569 11 367 12 3% S. 208
5 305 567 12 21 11 68 S. 223 5 304 569 12 08 11 32 S. 222
6 324 56'8 12 444 12 19 S. 232 6 297 567 12 392 11 6% S. 229
7 312 571 13 52 13 87 S. 216 7 276 569 13 69 12 115 S. 2149
8 325 568 13 79 15 48 S. 1911 8 291 568 13 8% 14 90 S. 20°1
9 276 576 12 589 17 22 S. 156 9 306 571 12 592 16 26 S. 149
10 290 573 12 427 18 20 S. 112 10 297 579 12 438 17 51 S, 103
11 309 580 12 274 19 11 8. 57 11 305 578 12 282 18 09 S. 57
April.
Upper Transits A, p.M. Lower (Interpolated) Transits A, a.n.
0 295 576 12 14:3 17 97 N. 136 0277 572 12 127 17 14 N. 119
1 301 570 11 583 16 72 N. 166 1316 577 11 563 16 79 N. 170
2 321 575 11 43.2 15 43 N. 207 2 303 572 11 427 15 28 N. 20-2
3 331 57°1 11 33-6 13 75 N. 22-6 3 276 570 11 334 13 94 N. 22:0
4 340 568 11 388 11 10-0 N. 227 4 286 56'6 11 367 12 32 N. 229
5 347 566 12 53 11 14 N. 22-0 5 281 570 12 09 11 63 N. 224
6 309 567 12 403 11 95 N.20-1 6 303 567 12 395 12 09 N. 19:0
7 326 568 13 28 13 94 N. 153 7 319 570 13 22 13 91 N. 16°1
8 319 570 13 53 15 67 N. 107 8 307 570 13 36 15 711 N. 117
9 266 573 12 584 16 116 N. 57 9 29-8 573 12 56-0 17 02 N. 51
10 275 571 12 429 17 86 S. 08 10 326 574 12 427 17 10-0 8. 05
11 266 579 12 296 18 36 S. 68 11 326 573 12 27'1 18 11 S. 74
Upper Transits A, A.M. Lower (Interpolated) Transits A, ».:m.
0 269 573 12 137 17 73 S. 115 0 330 580 12 11-3 17 103 S. 130
1 292 580 11 583 17 14 S. 17:4 1 288 580 11 580 16 105 S. 164
2 284 579 11 435 15 109 S. 206 2 314 57:6 11 43-2 15 17 S. 208
3 307 573 11 34-3 14 28 S. 2149 3 311 573 11 353 13 8% S. 224
4 316 578 11 375 12 10-2 S. 234 4 288 57'3 11 3877 12 22 S. 2249
5 31-8 57-2 12 16 12 06 S. 22-1 5 278 572 12 10 11 26 S, 22-3
6 325 567 12 413 12 31 S. 196 6 273 568 12 375 11 60 S. 205
7 314 572 12 59-8 13 1149 S. 157 7 254 573 13 13 13 23 S. 161
8 272 572 13 39 15 76 S. 1149 8 284 57-2 13 50 15 07 S. 108
9 271 567 12 570 16 107 S. 60 9 304 574 12 564 16 51 8. 50
10 264 575 12 44°1 18 01 N. 06 10 29-4 570 12 444 17 35 N. 05
11 283 569 12 30-2 18 01 N. 67 11 297 57'6 12 295 17 95 N. 73
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TaeLe VL. (f.) (Continued.)
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May.
Upper Transits A, ».M. Lower (Interpolated) Transits A, anr.
Apparent {,2253;1 Apparent éntterval
Soogaﬁ;r;:}: Moon’s the Mom:’s Height of :gggﬂ?l:_ So‘)“l%;,lg?: Moon’s thg l‘&if)lrlx’s Height of Il)\g%‘;;_
Transit Parallax. | Transit and Tide. tion. Transit Parallax. | Transit and Tide. tion.
A. the Time of ~ A, the Time of
high water. high water.
h m ‘. h m ft. in. o h m ’ h m ft. in. o
0 272 571 12 134 16 59 N. 209 0 299 574 12 129 17 03 N.20-2
1 304 571 11 576 15 99 N.22-3 1 311 57°1 11 560 16 32 N.21-8
2 314 575 11 432 14 107 N. 22-8 2 323 572 11 415 16 47 N. 233
3 294 57-0 11 357 13 79 N. 217 3 29-1 57:1 11 353 14 24 N. 219
4 263 570 11 392 12 890 N. 206 4 307 569 11 381 13 33 N. 19:6
5 289 569 12 28 12 22 N. 159 5 289 569 12 19 12 76 N. 162
6 292 569 12 363 12 117 N. 115 6 277 570 12 336 13 13 N.12'5
7 269 572 12 57°5 14 22 N. 54 7 299 571 12 576 14 31 N. 59
8 289 56'8 13 2% 15 62 S. 08 8 296 574 13 08 15 58 N. 04
9 299 57°8 12 560 16 86 S. 69 9 29'5 57°2 12 550 16 46 S. 68
10 311 571 12 439 17 40 S. 119 10 316 577 12 42'9 17 111 S. 122
11 325 572 12 282 17 87 S. 175 11 26:8 57°1 12 309 17 48 S. 164
Upper Transits A, a.m. Lower (Interpolated) Transits A, .M.
0 20-8 576 12 122 17 39 8. 199 0 279 57-2 12 127 16 84 S. 203
1273 575 11 566 16 81 S. 219 1303 57-8 11 585 15 117 S. 225
2 288 57°7 11 43-1 15 96 S. 228 2 304 577 11 444 14 11-8 S. 226
3 297 575 11 337 14 77 S. 226 3 288 577 11 362 13 85 S. 22:2
4 310 57°3 11 389 18 75 S. 19-6 4 292 572 11 392 12 3% S. 203
5 304 574 12 34 12 107 S, 163 5 306 57°1 12 49 11 94 S. 154
6 269 569 12 34+4 13 26 S. 12:2 6 315 574 12 38-1 12 44 S. 114
7 281 57°0 12 559 14 30 S. 59 7 336 57°4 12 574 13 97 S. 63
8 296 57-1 13 07 15 58 N. 05 8 319 569 13 17 15 00 N. 09
9 325 569 12 548 16 43 N. 69 9 299 572 12 565 16 62 N. 64
10 34-1 571 12 40:3 16 70 M. 120 10 287 569 12 444 16 10-0 N.11'8
11 301 57°0 12 297 17 05 N. 166 11 299 569 12 286 16 119 N.17:0
June.
Upper Transits A, p.p. Lower (Interpolated) Transits A, a.m.
0 308 574 12 121 16 37 N.23:0 0 289 571 12 115 16 115 N. 231
1 26-1 572 11 577 15 10:9 N. 221 1 326 57°1 11 55°1 16 57 N. 216
2 294 56-8 11 434 14 10:9 N. 199 2 323 572 11 432 15 92 N. 188
3 317 56-8 11 376 13 109 N. 152 3273 569 11 375 14 95 N. 164
4 309 571 11 450 13 23 N. 109 4 307 569 11 438 13 92 N. 114
5 294 567 12 50 12 69 N. 49 5 322 573 12 30 13 31 N. 49
6 295 57°0 12 375 13 18 S. 09 6 28-0 569 12 326 13 25 S. 08
7 318 572 12 57-8 14 17 8. 7 7 294 573 12 569 13 118 S. 72
8 333 574 13 22 15 69 S. 124 8 264 57'6 13 19 15 06 S. 119
9 349 577 12 56-9 16 7'8 S. 180 9 260 57°6 12 568 15 107 S. 164
10 286 579 12 453 17 30 S. 203 10 29-4 576 12 44-1 16 48 S. 205
11 266 574 12 305 17 43 S. 223 11 3149 57'6 12 286 16 57 S. 224
Upper Transits A, A Lower (Interpolated) Transits A, p.m.
0 253 573 12 109 17 30 S. 232 0 30-3 579 12 97 16 51 S. 2249
1273 578 11 57-0 16 107 S. 222 1293 57:6 11 576 15 92 S. 225
2 274 57-6 11 44-1 16 46 S. 195 2 285 574 11 44-8 15 05 S. 197
3 256 573 11 37-8 15 44 S. 167 3 319 573 11 388 13 11-3 S. 157
4 263 572 11 44-3 14 56 S. 10-8 4 327 574 11 453 13 04 S. 109
5 275 57-1 12 42 13 79 S. 58 5 299 569 12 60 12 41 S. 52
6 314 572 12 359 13 103 N. 11 6 317 569 12 356 12 88 N. 10
7 339 569 12 575 14 24 N. 70 7 285 57°3 12 564 13 97 N. 69
8 30:2 569 13 41 15 240 N.12:3 8 295 570 13 23 15 00 N. 124
9 289 57-0 12 584 15 11-8 N. 164 9 327 574 12 559 16 44 N.17:2
10 310 57+0 12 459 16 38 N. 205 10 301 57°9 12 449 16 99 N. 20-4
11 327 571 12 29-2 16 57 N. 221 11 26-8 569 12 29-4 16 99 N. 219
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Tasre VI. (f.) (Continued.)

July.
Upper Transits A, v Lower (Interpolated) Transits A, a.n.
Apparent Interval Apparent Interval
SU(}]?V};I(;’,?: Moon’s thbee{;\r[v:grlxl’s Height Moon’s S,,‘}‘%g‘,ﬂ?f Moon’s tt})ee ti\‘lil(fgxlxl’s Height of Moon’s
Transit Parallax, | Transitand of Tide. Declina- Transit Parallax. Transitand Tide. Declina«
the Time of tion. the Time of tion,
high water, * high water.
h m ’ h m ft. in. o h m / hm ft. in. o
0 345 569 12 132 16 102 N. 189 0 28-6 574 12 12-8 17 99 N.19:7
1 345 572 11 582 16 55 N.15:6 1 295 569 11 567 17 3% N.16'5
2 313 570 11 440 15 67 N.10-8 2 296 568 11 42-8 16 58 N.109
3 304 566 11 414 14 48 N. 49 3 290 570 11 408 15 19 N. 50
4 308 569 11 453 13 45 s, 09 4 284 567 11 443 13 119 S. 07
5 288 567 12 55 12 61 S. 76 5 305 570 12 53 13 06 S. 76
6 288 569 12 378 12 90 S. 132 6 30-9 572 12 35°1 12 10-1 S. 12-1
7 257 57-3 12 595 13 118 S. 174 7 319 572 13 07 13 74 S. 172
5§ 251 572 13 49 15 33 S. 200 8 34:1 572 13 68 14 77 | 8. 213
9 267 579 13 06 16 52 S. 226 9 310 577 12 593 15 96 S. 22-1
10 309 57-8 12 445 17 52 S. 22-9 10 26-2 579 12 46-7 16 35 S. 232
11 31-8 579 12 28:0 17 101 S. 21'5 11 269 581 12 30-8 16 113 S. 223
Upper Transits A, a.m. Lower (Interpolated) Transits A, r.a.
0 257 57-8 12 145 17 11-8 S. 197 0 315 574 12 129 16 54 8. 193
1 254 572 11 592 17 42 S. 16'8 1 314 578 12 04 16 22 S. 15:6
2 292 574 11 484 16 84 S. 11:0 2 293 572 11 457 15 56 S. 1144
3 312 573 11 395 15 64 S. 49 3 324 569 11 44+7 14 23 8. 46
4 290 566 11 447 14 08 N. 17 4 312 572 11 475 13 10 N. 1-8
5 294 568 12 56 13 20 N. 62 5 274 567 12 44 12 16 N. 68
6 269 568 12 359 12 94 N.127 6 29-6 567 12 388 12 37 N.12:9
7 276 569 13 01 13 74 N.17:0 7 331 57°1 13 31 13 93 N.17:1
8 295 57°1 13 67 14 82 N.207 8 34-1 568 13 66 15 06 N.21-0
9 283 57°3 13 26 15 97 N.219 9 326 573 12 579 16 39 N. 222
10 289 576 12 459 16 57 N.22:6 10 30-2 572 12 403 17 11 N.229
11 316 572 12 286 16 &9 N.22-1 11 29-5 572 12 296 17 84 N.216
August,
Upper Transits A, r.M. | Lower (Interpolated) Transits A, A
0 317 576 12 14:1 17 67 N.10-8 0 294 573 12 138 18 22 N.10-6
1 314 573 11 597 16 106 N. 44 1 249 577 12 10 18 00 N. 56
2 282 573 11 46-1 16 26 S. 11 2 266 57°1 11 478 16 76 S. 07
3 262 567 11 4144 14 77 S. 63 3 311 57°1 11 393 14 11'6 S. 64
4 274 569 11 42:5 13 18 S. 134 4 315 568 11 419 13 29 S. 121
5 245 567 12 10 12 01 S. 17°0 5 312 569 12 20 11 95 S. 182
6 249 567 12 373 12 27 S. 20°5 6 316 569 12 418 11 113 S. 207
7 263 572 13 43 13 94 S. 224 7 313 573 13 42 13 21 S. 225
8 288 569 13 93 15 28 S. 229 8 306 569 13 107 14 32 S. 22-8
9 290 576 13 16 16 116 S. 21-8 9 328 576 12 589 15 100 S. 221
10 266 578 12 468 18 09 S. 198 10 345 574 12 44-7 16 83 S. 189
11 26-2 578 12 280 18 86 S. 157 11 353 582 12 282 17 5% S. 1449
Upper Transits A, a.m. Lower (Interpolated) Transits A, r.y1.
0 307 578 12 136 18 93 S. 105 0 25-8 581 12 157 17 56 S. 109
1 293 58:0 11 594 18 40 S. 53 1272 573 12 01 16 79 S. 52
2 286 569 11 467 16 90 N. 09 2 289 581 11 47:5 15 109 N. 13
3 289 571 11 402 15 37 N. 67 3 276 568 11 394 14 40 N. 64
4 269 569 11 412 13 41 N.12:5 4 289 569 11 396 12 81 N.134
5 284 565 12 28 11 93 N. 181 5 30:8 56'8 12 36 11 72 N.167
6 286 565 12 412 11 117 N. 204 6 314 568 12 384 11 116 N. 208
7 249 566 13 49 12 119 N.21-8 7 336 566 13 62 13 69 N. 224
§ 263 56'8 13 92 14 45 N. 229 8 323 569 13 93 15 21 N. 232
9 274 569 13 10 15 92 N.21-9 9 32-2 567 12 595 16 62 N. 209
10 296 56-9 12 42-9 16 846 N.19'5 10 310 574 12 450 17 85 N. 193
11 307 578 12 291 17 74 N.153 11 297 573 12 289 18 34 N.159
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TasLe VL. (f)) (Continued.)

September.
Upper Transits A, r.m. Lower (Interpolated) Transits A, a.m.
. A’pparent Intervz;} , Apparent Interval
Soiae Time | yrooms | tho Moows | Heightor | Moo || SolarTime |y | s hloon's | Heightor | L0
Transit Parallax. | Transit and Tide. tion. Transit Parallax, | Transit and Tide. tion.
the Time of A. the Time of .
high water. high water.
h m ’ h m ft. in. o h m ’ h m ft. in.
0 30-0 577 12 14-3 18 21 S. 09 0 319 573 12 122 18 66 s. 09
1298 575 11 587 17 42 S. 69 1 347 57-8 11 536 17 94 S. 71
2 305 577 11 46+4 16 02 S. 127 2 314 574 11 45-2 16 36 S. 1149
3 26:8 569 11 369 14 68 S. 168 3 306 573 11 36-3 14 52 S. 169
4 259 570 11 381 12 107 S. 195 4 324 569 11 372 12 38 S. 20-7
5 239 571 11 569 11 11'1 S. 22:3 5 344 569 12 08 11 40 S. 22-1
6 267 568 12 341 12 50 S. 23:1 6 327 570 12 421 12 35 S. 231
7 284 573 13 34 13 119 S. 22:1 7 326 573 13 52 13 45 S. 22-2
8 256 569 13 83 15 79 S. 20°1 8 339 570 13 82 14 11-8 S. 199
9 26:3 57°8 12 585 17 61 S. 159 9 837 574 12 577 16 81 S. 154
10 29-2 572 12 449 18 58 S. 11-2 10 295 578 12 415 17 51 S. 11:1
11 29-8 578 12 254 19 29 S. 52 11 29-6 574 12 295 17 10-1 S. 64
Upper Transits A, a.m. Lower (Interpolated) Transits A, p.m.
0 280 575 12 139 18 11-9 S. 03 0 319 578 12 141 17 99 N. 16
1 280 573 11 597 18 10 N. 64 1314 57-3 12 25 16 119 N. 66
2 275 577 11 450 16 88 N.12-0 2 323 577 11 453 15 98 N.12-7
3 295 568 11 359 14 59 N.16:8 3 325 57°1 11 37:1 14 19 N.16'6
4 285 568 11 388 12 80 N.19°1 4 318 568 11 377 12 4-1 N.20-2
5 257 564 11 592 11 41 N.217 5 293 56'9 12 03 10 54 N.22:4
6 279 567 12 42-3 11 88 N. 237 6 299 565 12 403 12 04 N.23°1
7216 56'8 13 54 13 34 N.220 7 325 566 13 56 13 82 N.22:0
8 268 568 13 84 14 81 N. 204 8 326 568 13 78 15 61 N.196
9 291 568 12 593 16 18 N.159 9 30:3 569 12 597 16 99 N.16'6
10 283 576 12 456 17 70 N.11:2 10 31-3 569 12 438 18 07 N.11:0
11 300 569 12 304 17 §2 N. 59 11 319 57°9 12 288 18 99 N. 51
October.
Upper Transits A, ».m. Lower (Interpolated) Transits A, a.m.
0 267 569 12 139 17 49 S. 112 0 30-8 576 12 12-2 18 52 S. 116
1 265 577 11 585 17 42 S. 164 1 282 575 11 56-4 17 45 S. 158
2 241 573 11 441 16 11 S. 198 2 309 574 11 431 15 63 S. 20-3
3 22:6 576 11 363 14 95 S. 2149 3 313 577 11 355 14 15 S. 223
4 248 570 11 34'8 13 09 S. 232 4 331 575 11 34+4 12 29 S. 226
5 278 573 11 590 12 32 S. 22°1 5 322 572 12 14 11 30 S. 22°1
6 278 570 12 352 12 77 8. 20°1 6 30°7 569 12 385 11 98 S. 206
7 273 573 12 598 14 36 S. 169 7 335 571 13 39 13 54 S. 169
8 303 569 13 61 15 11-8 S. 12:8 8 334 57°1 13 49 15 06 S. 1244
9 293 572 12 588 17 57 S. 56 9 299 573 12 568 16 57 S. 6%
10 25-7 576 12 437 18 76 S. 10 10 288 569 12 445 17 67 S. 04
11 269 56'8 12 291 19 02 N. 56 11 302 578 12 276 18 29 N. §9
Upper Transits A, a.m. Lower (Interpolated) Transits A, r.m.
0 284 577 12 12-1 18 84 N. 109 0 294 569 12 132 17 81 N.11:1
1270 573 11 574 17 46 N.16+4 1 311 573 11 562 16 10-9 N.166
2 289 57°1 11 409 15 62 N. 205 2 309 574 11 366 15 66 N.20-2
3 274 571 11 345 13 108 N.21+5 3 315 574 11 337 14 33 N. 222
4 269 572 11 343 12 59 N. 231 4 341 569 11 359 12 75 N.232
5 289 569 11 561 11 16 N. 221 5 875 568 12 56 11 114 N.21'5
6 255 566 12 359 11 105 N. 204 6 34-8 568 12 412 12 39 N.19:9
7 274 567 13 34 13 63 N.17:1 7 30:3 569 13 28 14 54 N.17:2
8 290 569 13 53 15 32 N.12-2 8 308 567 13 61 156 97 N.12:2
9 289 56'9 12 57-2 16 10-6 N. 69 9 317 572 12 565 17 46 N. 60
10 297 572 12 433 17 46 S. 05 10 327 573 12 423 17 62 S. 07
11 264 577 12 297 18 52 S. 49 11 309 570 12 28-8 18 57 S. 65
Q
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TasLe VI. (f.) (Continued.)

November.
Upper Transits A, ».m. Lower (Interpolated) Transits A, a.m.
Apparent Interval . Apparent Interval
i‘?ﬂgﬂe Moon’s &};egl‘foeg:’i H&Eg&lt of ll)wegﬁ?,i %‘}‘%}5:,‘5’;’ Moon’s t}?ee hl\;{(fg(e)g’s Height of &gﬁgi
Transit Parallax, threa%silx:x eemof ide. tion. Transit Parallax. ;{Xléa"i‘sil!sl gr;df Tide. tion.
* high water. high water,
h m , m ft. in, h m 4 h m ft. in. o
0 315 574 12 11-3 17 98 s. 159 0 295 577 12 12-4 17 51 S. 198
1 289 57°1 11 561 16 115 S. 217 1 320 57°6 11 558 16 52 S. 22-2
2 284 572 11 418 16 09 S. 231 2 29-6 575 11 40°9 15 33 S. 22:9
3 298 57-3 11 33-8 14 98 S. 220 3 283 57°3 11 337 13 99 S. 226
4 284 57'3 11 387 14 07 8. 20-1 4 309 572 11 384 12 52 S. 20°3
5 273 573 11 595 13 19 8. 165 5 369 57°1 12 63 11 116 S. 162
6 294 56-9 12 36-2 13 46 S. 12:0 6 32:0 - 572 12 37-8 12 27 S. 12:5
7 294 57-2 12 565 14 70 S. 66 7 295 57-1 12 57-0 13 94 S. 66
8 27:3 57:3 13 10 16 01 S. 09 8 305 57°0 13 27 15 39 S. 08
9 29-8 57:1 12 50-8 17 13 N. 55 9 27-8 574 12 553 16 41 N. 45
10 307 575 12 43-1 17 9% N.115 10 27-2 57'3 12 44-1 17 23 N.11-3
11 304 57:3 12 285 17 86 N.17:0 11 30-6 573 12 28-8 17 76 N.16:3
Upper Transits A, A Lower (Interpolated) Transits A, p.m.
0 356 57°1 12 112 17 25 N.19-8 0 278 573 12 127 17 31 N.19-3
1 332 574 11 557 16 49 N.22-0 1 285 57:0 11 565 16 6°1 N. 227
2 29-4 570 11 424 15 03 N.22:9 2 322 57-1 11 417 15 81 N.22:9
3 256 569 11 34-0 13 97 N.22-2 3 342 56-8 11 347 14 53 N.21-9
4 30-1 566 11 36-7 12 50 N.20'5 4 364 569 11 343 12 11-0 N.19°6
5 315 570 12 42 12 00 N.161 5 282 56-8 11 593 12 87 N.16:7
6 28-4 57-1 12 382 12 10+7 N. 124 6 312 567 12 38-0 13 18 N.125
7 292 567 12 58-8 14 12 N, 72 7 323 57°3 12 587 14 77 N. 58
8 285 570 13 2% 15 101 N. 08 8 283 56+9 13 3% 16 08 5. 02
9 286 575 12 556 17 19 S. 48 9 272 57-1 12 566 17 20 S. 47
10 30-0 570 12 44-3 17 94 S. 12-2 10 252 578 12 44-1 18 02 S. 112
11 329 579 12 284 18 25 S. 16-6 11 265 572 12 295 17 10:3 S. 162
December.
Upper Transits A, ».m. Lower (Interpolated) Transits A, a.m.
0 328 576 12 101 17 87 S. 232 0 259 573 12 12-8 16 11-3 S. 23-2
1 292 576 i1 55-8 17 36 S. 22:2 1 314 573 11 54-6 16 24 S. 21°9
2 284 572 11 43-0 16 56 S. 197 2 334 574 11 426 15 31 S. 191
3 285 569 11 352 15 90 S. 151 3 274 577 11 429 14 37 S. 162
4 318 573 11 41-0 14 56 S. 114 4 270 568 11 410 12 119 S. 116
5 318 569 12 38 13 81 S. 48 5 299 575 12 52 12 103 S. 55
6 316 568 12 36'6 13 93 N. I'1 6 283 57°1 12 344 12 83 N. 03
7 30-8 57°3 12 581 14 75 N. 67 7 277 57-0 12 57°1 14 10 N. 58
8 290 570 13 35 15 98 N, 124 8 30-2 573 13 1% 15 59 N.12-2
9 292 574 12 57-2 16 93 N.167 9 295 57'6 12 559 16 57 N.15'5
10 268 57°5 12 468 17 11 N.19:9 10 30:6 57°1 12 44-1 7 00 N.20-8
11 27'5 576 12 29-8 17 41 N. 220 11 34-1 572 12 266 17 60 N.21-9
Upper Transits A, A.m. Lower (Interpolated) Transits A, r.m.
0 270 57-2 12 14:0 16 82 N.23-2 0 339 57°1 12 10-8 17 17 N.22-7
1 29-4 569 11 558 15 106 N. 225 1 292 573 11 54-8 16 78 N.21-8
2 293 568 11 429 14 11-2 N. 190 2 252 569 11 423 15 116 N.19:6
3 293 56-9 11 425 14 02 N.15-8 3 295 564 11 346 14 94 N.16:1
4 306 56'6 11 425 12 82 N.10-6 4 322 57°0 11 421 14 05 N.10°5
5 300 567 12 42 12 35 N. 62 5 287 56+6 12 25 12 77 N. 49
6 314 570 12 363 12 117 S. 12 6 294 568 12 35'6 13 14 S. 05
7 303 567 12 582 14 17 S. 61 7 320 57°3 12 57'6 14 43 S. 56
8 288 577 13 19 15 83 S. 12:3 8 300 573 13 24 15 68 S. 12:1
9 24-7 575 12 586 16 115 S. 15:8 9 326 575 12 562 16 50 S. 173
10 275 576 12 452 17 69 S. 197 10 32-2 581 12 44°1 17 47 S. 20-1
11 344 577 12 265 17 103 S. 22+9 11 237 577 12 307 17 45 S. 21-8 -




115

Tasre VIIL (g.)
Diurnal Inequality.

MR. LUBBOCK ON THE TIDES.

tween the Apparent Solar Time of the Moon’s Transit and the Time of High Water,
and the Interval in Table II., and the Difference between the Height of High

Water and the Height in Table III.
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Showing the Diurnal Inequality at Liverpool, or the Difference in the Interval be-
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TasLe VIIL (g.) (Continued.)
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TasLe VIIL. (4.)

Showing a Comparison between the Semimenstrual Correction at Liverpool in the
Interval and in the Height, as deduced from theory and from the results of
observation contained in Tables II. and III.

Moon’s Hor. Par. 57/, and Decl. 15°.

Apparent Interval, ight.
So‘z.lﬁ;{;;l"’f‘se +J + constant, Helfht
Transit
A. Theory. Observation. Theory. Observation.
h m h m h m feet. feet.
0 0 12 21-2 17-67
0 30 12 132 12 12-3 17-51 17-46
10 12 53 17:37
130 11 587 11 57-0 17:00 1678
20 11 510 16-58
2 30 11 450 11 439 1658 1577
3 0 11 402 1538
3 30 11 382 11 370 14:70 14:40
4 0 11 382 13:97
4 30 11 41-2 11 404 13-30 13:02
5 0 11 50-3 12:69
5 30 12 28 12 28 12-29 12:14
6 0 12 21-2 12:15
6 30 12 365 12 37-9 12:27 12:54
70 12 519 12-65
730 13 15 13 17 13-25 1381
8 0 13 44 1392
8 30 13 42 13 57 14:72 15-27
9 0 13 20 15:39
9 30 12 582 12 582 16:00 1645
10 0 12 51'6 16:59
10 30 12 445 12 445 17:02 1722
11 0 12 370 17-36
11 30 12 29:0 12 29:0 17:52 17:66

# = Moon’s Right Ascension. « = Sun’s Right Ascension.
w = Sidereal Time.

p—d =4  a—d=0  p—a=y—¢
h = Height of High Water.

The columns headed “ Theory” have been calculated from the expressions

(A)sin2 ¢
14 (A4)cos2¢

h=D+ (E) {(A)cos (24 — 29) + cos 2}
log (4) = 956965 log (E) = 0'871°30 D = 746

tan 2 ) =
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TasLe IX. (2.)

Showing the Calendar-month Inequality in the Interval and in the Height of High
Water, as deduced from Bernourir’'s theory and from the results of observation
contained in Tables II. and III. See Plate 1.

Appareat! January. February. Mareh. Apparent
' Solar Ts;;llgrof
Il\"ﬁ::)en%f d dh Moon’s dv dn Moon’s dy. dh Moon’s ]tioon’s
Transit Decli- Decli- Decli- | Transit.
A" Imhcory.| Qb Tncory. | OB 1sion. | ory. | OMer: | Theory, Obser | PAGOR. thcory. | OB Theory,| Ober- | atlon. |
h m m m feet. feet, o m m feet. feet. o m m feet, feet. S h m
030 —02|—24|{—39|4+13| 19 00| 409 | 444 | +72 | 10 | —01 | 4+03 | 474 | 460 5 0 36
130|405 |—02|—056|+37| 15 |+02|-405|4-60 | 465 5 | —06|411 | 459 | 434 8 130
230|419 1409|426 [ 442 | 10 | 404 | 429 | 455 | 458 5 | =19 411|426 |+12| 13 2 30
330|433 |4+18 |+4-44 | 466 6 00| 4+1:0 | 440 | 426 8 | —45|—09 | —12|—27| 17 3 30
480 {434 | 431 |+50 | 449 5 | =17 423|406 | —04| 18 | —-72|—21|—59|—67| 21 4 30
530 | 4+13 | 409 | +-44 | 51 8 |—-19|412|—-36|—32] 18 | -39 |—20|—82|—81| 22 5 30
630 —05|—21 |12 | 416 M4 | 428 |28 |64 | —481 21 | 442|427 —91 | —51| 28 6 30
780|407 |+11 | —-19 | 404 18 |463|-+36|—65|—23]| 22 | 479|440 —68|—43| 22 7 30
830|421 |418|—49 | 4031 21 |464|430|—65|—20| 23 | 461 |426|—37|—12| 20 8 30
930 424|420 | —71 | —47 | 23 | 442|415 | —51 00} 22 | 425 | —05 |4+-13 |4+15| 15 9 30
1030 | 4+13 | ~02{—75 | —18| 23 [417{—09|—20 421} 19 | 409 |—07 | 445 |+-46| 11 10 30
1130 {405 (401 [ —67|—20| 22 | 403 |—06]|414 |444]| 15 |[J01!—-08|+72|468 6 |11 30
Sun’s Decl. 8. 219, and Par, 894, | Sun’s Decl, S. 13°, and Par. 8/90.| Sun’s Decl. S. 2°, and Par. 884,
April. May. June.
0 30 00 | +03 | 4+25 | —11| 12 | 401 00 —63|—35| 20 |403|—17 |—111|— 84| 23 0 30
1380 |—-08 402 —10| —23 | 17 | =02 | —~09 | —78 |—76| 22 |410|—08 |~ 92|— 65| 22 130
28 |—28|—-165|—46 | —54 | 21 | —-07 [ —05 | —80 |—-44 | 23 |425 | =01 |— 58|— 35| 20 2 30
330 |—46]—-33|—57|—=63| 22 | —04 |—25|—62|—47 | 22 |455 |4+14 |— :13|— 02| 16 3 30
480 |—58 | =27 | —71 | —72| 28 |407 |—16|—30|—09} 20 |4+77 439 |+ 40|+ 61| 11 4 30
530 | —24|—-09 |67 |—65| 22 |4+16 |4+04 | 18| 4-16| 15 |441|420 |4 -81|4 79 6 5 30
630 |+17 | 411} —48 ]| —51| 20 |—21|—-16 |38 433 | 12 | —41|—26 |+ 83|+ 71 5 6 30
7 30 | +15 00| —10| —17 | 16 |—57 | —40 | 451 | 425 7 | =85 | —42 |4 54| 13 8 7 80
830 | —05|—10|424 | 413 | 11 | =58 | —44 | 4+42 | 410 5 | —67 | —24 |4 07— 18| 13 83
930 —12|—-13 | 448 | }-34 6 | —40|—21|4-29 |10 7 | =86 |—03 |~ -33|— 44| 17 9 30
1080 | —08 | ~19 | 455 | 440 | 4 |~1-9|-19|4-02| 85| 12 |15 |402 |~ 73|— 80| 20 | 10 30
11 30 | —02 00 | 448 | 25 7 |—03|404|—-37|—54| 17 |—03|404 |[—-100|—1.01| 22 | 11 30
Sun’s Decl. N. 10°, and Par. 8”:76.| Sun’s Decl. N. 19°, and Par. 8”:70. | Sun’s Decl. N. 23°, and Par, 8”:66.
July. August. September.
030|404 |4+10|—65|—42] 19 |4+03 | 417 |+21 [ 429 | 11 |[401 |41 | 465|470 4 0 30
130 419|412 —-35|—07| 16 |14 | 421 |4-42 | 429 6 {401 | 414|453 | +55 7 1 30
230 | 445 | +13 | 407 | 430 | 11 | 423 | 422 | 445 | 451 5 | —06 410426427 | 12 2 30
3 30 | +73 | +50 | 440 | 441 6 | 4+29 | 432 | 439 | 439 7 |=80}|—06|—14]—03]| 17 3 30
4 30 | 477 | 455 | +62 | +73 5 |-p21 | 417 | 414 | 412 | 18 | =50 —21 | —46 | —43 | 20 4 30
5 30 | 34 [431 | 466 | 64 8 | ~02|406 | —12|—25] 17 | —30|—25|—73|—58| 22 5 30
630 —27|—-05|4+40 | 4+17 | 13 | 413|419 | —48|—38| 21 [438|+16|—82]|—28]| 23 6 30
730 | —41|—06 00 | 406} 17 |+4+41 431 | —67|—-36| 23 |+4+63|431|—-64]|—23]| 22 7 30
830 |~19|407|—53|—40}| 21 | 436|438 | —67|—46| 23 | 446|423 |—39|—01]| 20 8 30
930|—-08|429 | —76|—55}| 22 | 422|423 | —61|—22| 22 | 418|408 | —~01|424]| 16 9 30
10 30 | —03 | —-07 | —97 | —62| 23 | 405 | —01|—-36|—17| 19 |+4+03|~11 436|454 11 | 10 80
1130 | —~01 | 4121 —93 1 —63| 22 001 —021—-121410| 16 |—01{—02 | 461 | 445 6 |11 80
Sun’s Decl. N. 219 and Par. 8:66. | Sun’s Decl. N. 13, and Par, 870.| Sun’s Decl. N. 8°, and Par., 8:76.
October. November. December,
030|—02|401 |42 | 440 | 11 |—03 |- 04 | —45 | —19| 20 |—1:0 | —04 | —85 | —49 | 23 0 30
130 |—13|—-09 |07 | 424 | 16 | —14|—11|—62|—28| 22 |—05 |—21|—70|—43 | 22 130
230 |—-86|—-33|—-30]—-22| 20 |—27|—25|—70|—30| 23 [401|—16|—36|—18| 19 2 30
330 |—-63)—30|~55|—-384| 22 | —-32|~-31|—58|—22]| 22 |15 |10 —09|+430| 16 3 30
430 |~-76|—~57|—76 | —44| 23 | —24|-385|—38|—10| 20 |-4+34 | 414 |-}28|453]| 11 4 30
530 |—-33|—34|—76 | —52| 22 | —01|—10|—06 +29| 16 |+4+19 |41:0|4-55 |76 7 5 30
630 |-+26|—02 | —57 | —34 | 20 | —06|—06|+22|f46]| 12 | —-20|—23 | 61 |67 5 6 30
730|438 417 | —23 407 | 17 | —26 | —4:0 | 443 | 43 7 | —43 | =387 |+45 | 443 7 7 30
830 |15 | =02 | 421 1432 | 12 | —30|—30|446 | +52 5 | =381 | =27 | +17 {426 | 12 8 30
930 | +02 | —07 | 451 | 56 7 | —22 | —46 | 443 | 444 6 |—~12}|—-06 | —12 | 4-01 16 9 30
10 30 | —01 | —1-8 | 465 | 441 4 | —07 |—=15}|4+18 | 430| 12 | 401 | —00|—51|~15| 20 |10 30
11 30 00| —05 {460 | 479 7 |—=03|—-01|—19 {401} 17 {403 |—-05|—74{—38| 22 |11 30
Sun’s Decl. S. 9°, and Par. 8”84, | Sun’s Decl. S.19° and Par, 8”:90. | Sun’s Decl. S. 23°, and Par. 8”94,
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and the London heght correcrions have been multiplied by 1.7 The absassa represents the app.
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the Interval and inthe Haght of high water as
nd Lwerpool Dades.__See Tables IX and XXIIT. p. /IS and 192
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London 19  Years ( 13,370 Obseriations )
e 35 Years (24,592 Observations )
Livapool 19  Years (13,391 Obserrvations)

n shifled to the left half an hour agreeably to the remark p.100
ts the apparent  solar time ff moons transiw A.
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Diagram showing a comparison between the Moons Farallax nequality
w the Interval andin the Heght of luahwater as deducedfrom Bernoulhs T heory
anc?ﬁam Observations at thel.ondon and Lverpool Docks. See Tables X and XXIV. p. 219. and p. 133
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In this comparison of" the London and Livepool results the London correcions have been shafted to
the left half an hour agreeably to the remark in p.200 and. the London /zfz;g/ztaonazzb/{,s’ have

been. multiplied by 1.7 The abscissa rpresents the apparent solar time of moons transi A.
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TasLe X. (7.)

Showing the Moon’s Parallax Inequality in the Interval and in the Height of High
Water, as deduced from Bernourur's theory and from the results of observation
contained in Table V. See Plate II.

H. P. 54", H. P. 55".
Sob Tim Sobe T
of Moon’s dy dhr d ¢ d7 of"IiVIooln’se
Tre;{lsit Transit
Theory. | Dbset | Theory. | OBSCE | Theory. | DMES | Theory. | DR
h m m m feet. feet. m m feet. feet. h m
030 | — 10 | — 07 | =116 | —092 | —~ 07 | 4+ 02 | — 79 | — 59 0 30
130 | -3830 | —~34 | —114 | =110 | — 20 | — 13 | — 77 | — 83 130
23 | —53 | —41 | —111 | —1'16 | = 34 | — 40 | — 75 | — 93 2 30
336 | — 74| —91 | -109 | -108 | — 49 | — 79 | — 74 | — 82 3 30
4 30 — 83 | — 87 | —=110 | =104 | — 53 | — 78 | — 75 | — *66 4 30
5 30 — 40 |} — 39 | =115 | —-1'24 | — 26 | =~ 24 | — 78 | — 88 5 30
630 |4+ 40 | 4 40 | —115 | ~111 | 4+ 26 | + 29 | — 78 | — 92 6 30
730 | 483|471 | =110 | =111 | 453 | +55 | —75 | — 84 | 730
830 | 474 | 4+ 62 | =109 | —~097 | + 49 | 4 73 | — 74 | — 58 8 30
930 | +53 | +96 | —1'11 | —084 | + 34 | + 93 | — 75 | — 45 | 930
1030 | 4+ 30 | 434 | ~1'14 | —086 | 4 20 | 4 34 | — 77 | — 59 | 10 30
1130 |+ 10 |4+ 06 | —116 | —-092 | 407 | 4 01 | — 79 | — 74 |11 30
H. P. 56", H. P. 57
030 | —-03 | — 02| — 40 | — 31 00 00 00 0-0 0 30
130 - 10 { = 10 { — 40 | — 52 00 00 00 00 1 30
28 | —-17 | —67 | =39 | — 44 0-0 00 00- 00 2 30
3 30 - 28 | - 43 | — 38 | — 41 00 0:0 00 0-0 3 30
4 30 - 25 | — 27 | - 38 | — 40 0-0 00 00 00 4 30
5 30 — 12 | - 14 | — -39 | — *53 00 00 00 00 5 30
630 | 4+ 12 | 413 | — 39 | — 50 00 00 00 00 6-30
7 30 + 25 | 425 | — 38 | — 44 00 00 00 00 7 30
8 30 + 23 | 4 14 | — 38 | — 46 00 00 0-0 00 8 30
930 |4+ 17 | 441 |~ 39| — 23 00 0-0 00 00 9 30
1030 { + 10 { 4 13 | — 40 | — -30 00 00 0-0 00 | 10 30
1130 {4+ 03 | 4 03 | — 40 | — 28 00 00 00 00 | 11 30
H. P. 58", H. P. 59
030 {+03|+4+01|+42 |4+ 18| +06 |+ 02|+ 8 | 4+111 | 030
13 (409 | 402 | 441 | 434 | +18 | + 18 | 4+ 84 | 4090 | 130
230 |+ 16| +22 | 440 |+ 09 | 430 | + 38 | + 81 | 4068 | 230
330 [ +22| —06|+39 |+ 87 | +42 |+ 14 |4 80 | 4+076 | 330
430 [ +23 | 413|441 |+ 40 | + 44 | 4+ 41 | 4 81 | 4097 | 430
530 |+ 11 | 4+ 19 | 4+ 42 | + 57 | + 20 | + 42 | + 84 | +1112 | 5 30
630 | — 11 [ —04 |4 42 | 450 | —20 | — 1'5 | 4+ 84 | 4+1:05 | 630
780 | — 23| —29 |4 41 |4 40 | — 44 | — 54 | + 81 | 4085 | 7 30
830 | —-22 | —28 | 439 | 438 |~ 42| ~—31) 4 80 | 4086 8 30
930 | — 16|+ 18 | 4+ 40 | + 38 | — 30 | — 15 | 4+ 81 | 4-097 | 9 30
1030 | —09 | +06 | 441 | 431 | — 18 | + 07 | + 84 | 4095 | 10 30
113 | —-08|—-09 |4+ 42| +2 | 06| —02 |+ 85 | 4094 | 11 30
H. P. 60°. H. P. 61",
030 | 4+09 | 4+09 | +1:80 | 4151 |+ 12 | + 03 | +176 | +193 | 030
13 |+ 27 | +25 | +128 | 4138 | + 35 | + 33 | +178 | +175 | 130
230 |+ 45| +57 | 4124 | 4107 |+ 59 | + 63 | +168 | 4154 | 2 30
330 |+ 61|+ 47 | 4122 | 4127 |+ 79 41:66 3 30
430 | 4+62 |4+ 69 | +124 | 4+139 | + 80 +1:69 4 30
530 | 4+ 29 +1-28 + 37 174 5 30
6 30 - 29 +1-28 - 37 +174 6 30
730 | —62|—67|+124 | 4122 | — 80 +1:69 730
830 | — 61 | — 74 | 4122 | +1:27 | — 79 +166 8 30
9 30 — 45| - 19 | 4124 | 4154 | — 59 | — 17 | 4168 | +169 9 30
10 30 - 27| —08 | 4128 | 4146 | — 35 | — 24 | +173 | +1:78 | 10 30
11 30 - 09 {—20 1| 41380 | +145 | — 12 | — 1'8 | 4176 | 4196 | 11 30
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Tasre XI. (%)

Showing the Diurnal Inequality in the Interval and in the Height in the first six
 months of the year, for the Moon’s Transit A, p.m. See Plate III.

Afpm_em January. February. March, Apparent
Solar Time g Solar Time
of Moon’s d . d k. Moon’s d . dh Moon’s d+. d . Moon’s | ©f Moon’s
Transit Declina- Declina- Declina- Transit
A Observation, | Observation.| % | Observation. | Observation.| 8 | Observation. | Observation. | tion, A
P.M.
h m m feet. o m " feet. o m feet. o h m
03 + 06 + 56 S. 19 — 03 + 43 S. 10 -~ 02 + 43 N. 1 0 30
1 30 - 10 + 53 S. 15 — 04 + 52 S. 4 — 14 + 30 N. 7 130
2 30 + 04 + <54 S. 10 + 05 + 46 N. 2 + 05 + 27 N. 13 2 30
3 30 — 16 + 47 S. 5 + 06 + 34 N. 7 + 05 + 11 N.17 3 30
4 30 - 06" + <50 N. 2 — 04 + 21 N.13 - 09 — <05 N. 20 4 30
5 30 — 09 + 33 N. 8 — 07 + <02 N.18 — 08 — 15 N. 22 5 30
6 30 — 1'6 + 11 N.13 — 07 — 11 N.21 — 18 — 12 N. 23 6 30
7 30 — 09 + 09 N. 18 — 04 — 23 N. 23 + 08 — 26 N. 22 7 30
8 30 + 10 — 25 N. 21 — .06 — 39 N. 23 + 05 - 30 N. 20 8 30
9 30 + 07 — 23 N. 22 + 01 — 40 N. 22 + 02 — 26 N. 16 9 30
10 30 + 06 — 40 N. 22 + 09 - 39 N. 19 — 05 — 41 N.11 10 30
11 30 + 05 — 36 N. 22 + 04 — 43 N.15 + 09 — 43 N. 5 11 30
July. August. September.
April, May June.
0 30 + 04 + 29 N.12 + 02 — 27 N. 20 + 04 — 38 N. 23 0 30
1 30 + 05 — 09 N.17 + 06 — 24 N. 22 + 03 — 44 N. 22 130
2 30 + 08 — 10 N. 20 + 09 — 29 N. 23 + 10 — 50 N.19 2 30
3 30 + 07 — 18 N. 22 + 05 — 42 N. 22 + 20 — 58 N. 16 3 30
4 30 + 06 — 28 . N.23 + 08 — 55 N. 20 - 12 — 57 N.11 4 30
5 30 + 10 — 34 N. 22 + 10 — 40 N. 16 + 07 — 40 N. 5 5 30
6 30 - 07 — 29 N. 20 -+ 08 — 37 N. 12 + 05 — 33 S. 1| 6380
7 30 + 15 — 33 N. 16 + 0-8 - 27 N. 6 + 06 — 07 S. 7 7 30
8 30 + 04 — 30 N.12 + 02 — 13 S. 1 — 05 + 09 S. 12 8 30
9 30 + 04 — 27 N. 6 + 12 + 14 S. 6 + 07 + 14 S. 17 9 30
10 30 — 04 — 22 S. 1 + 05 + 14 S. 12 + 04 + 14 S. 29 10 30
11 30 + 02 — 26 S. 6 - 11 + 08 8. 17 — 04 + 26 S. 22 11 30
October. November. December.

The tide depending on the Moon’s Transit a.m. for the last six months has the
same inequality and the same signs as the above; and in the first six months a.m.
and the last six months p.m. the same values obtain, but with a contrary sign.

The quantities in the columns headed “ Observation” have been obtained by taking
the mean of January and July, February and August, &c. .M. and P, as ex-

plained in p. 100. The corresponding moon’s declination has been obtained in a
similar manner.
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Dwagram showing the Dianal nequality v the Interval
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Tasre XII. (1)

Showing the Interval and Height of High Water at the Liverpool Docks, with the
Sun’s and Moon’s Declinations, and the Moon’s Horizontal Parallax (for the mean
of all the Moon’s Transits A occurring between 0" and 1*) for every year from 1774

to 1792.

Number Moon’s Moon’s Moon’s Sun’s
Year. of Obser- Transit Interval. Height, Declina- | yor, Par, | Declina-

vations. tion. tion,

h m h m ft. in, o ’ o

1774 58 0275 12 154 18 09 10-9 576 140
1775 57 0 29-3 12 14-3 17 107 11-6 57-4 140
1776 59 0 30-8 12 123 17 117 12-7 57-3 14:5
1777 59 0 322 12 12-1 17 101 14-0 57-3 14:6
1778 52 0 306 12 121 17 10-0 151 574 14:6
1779 58 0 29-3 12 127 17 89 158 576 14:4
1780 62 0 293 12 119 17 67 168 573 14-4
1781 59 0 295 12 11-9 17 60 169 57-3 14-2
1782 53 0 29-6 12 105 17 44 17:2 574 13-6
1783 57 0 303 12 11-6 17 47 16-8 57°7 137
1784. 59 0 294 12 125 17 20 173 57-3 14-1
1785 55 0 31-3 12 114 17 41 165 574 14:3
1786 62 0 296 12 11-3 17 31 16-1 57°3 144
1787 62 0 283 12 131 17 70 15:1 57-6 14-1
1788 55 0 300 12 1149 17 58 14:0 574 147
1789 54 0 281 12 137 17 11-1 12-4 574 140
1790 56 0 282 12 14-8 17 98 11-9 57'3 144
1791 55 0 296 12 14-8 18 3-8 11-7 57°6 14-9
1792 62 0 29-3 12 154 18 10 11-2 57-3 144

TasrLe XIII. (m.)

Interpolated from Table XII. by re-
ducing each quantity to Moon’s
Transit A (0"30™), and correcting
the quantities for deviation from
mean Declinations and Parallax.

Moon’s Transit A = OB 30™.

Year. Interval. | Height.

h m feet.
1774 |12 147 | 17:40
1775 |12 141 1746
1776 |12 125 | 17-65
1777 |12 127 | 17:65
1778 |12 123 | 17-67
1779 |12 125 | 17°53
1780 |12 117 | 1755
1781 |12 11:8 | 17°49
1782 |12 104 | 17-34
1783 (12 117 | 1720
1784 |12 12:3 | 17°19
1785 |12 110 | 17-27
1786 |12 112 | 17-20
1787 |12 1249 | 17:32
1788 |12 1149 | 17-24
1789 |12 132 | 17:55
1790 |12 143 | 1745
1791 |12 147 | 1784
1792 |12 152 | 1769

MDCCCXXXVIL.

TasLe XIV. (n.)

Showing the Establishment of the
Port of Liverpool obtained from
Table XIIL. by altering the argu-
ment fromTransit A to Transit D,
andreducingitto0"0™ from 0*30m,
Moon’sHor.Par.57',and Decl.15°.

Moon’s Transit D = 0O o™,

Year. Interval* | Height.

h m feet.
1774 |11 283 | 17-31
1775 |11 277 | 17:37
1776 |11 26:1 | 17:56
1777 |11 263 | 17-56
1778 |11 259 | 1758
1779 |11 26°1 | 1744
1780 (11 25:3 | 17-46
1781 |11 254 | 1740
1782 |11 240 | 17-25
1783 |11 253 | 17-11
1784 |11 259 | 1710
1785 |11 246 | 1718
1786 |11 248 | 17-11
1787 |11 265 | 1723
1788 {11 255 | 17-15
1789 |11 268 | 1746
1790 |11 279 | 17:36
1791 |11 283 | 1775
1792 {11 288 | 17-60

* 1. e, Establishment.
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Results deduced from Observations made at
LONDON.

TasLe XV. (a.)

Showing the Interval between the Apparent Solar Time of the Moon’s Transit and
the Time of High Water, and the Height of High Water at the London Docks,
corresponding to the Apparent Solar Time of the Moon’s Transit B in each
month of the year, from 24,592 observations made at the London Docks, between
the 1st of September 1801 and the 31st of August 1836.

January. February.
Apparent, {)’:;‘;vr;’:}l Mean of Apparent {,2:?;:;} Mean of
o Obeer. ‘1 Moopsthe Moom's| et of | Moons 10K | of Gover. | of Moo e Moon's| Hlght of | Moon's |ptorzania
vations. | Transit thr:%sii:l?:) v de. gi‘f) rl::a- Parallax, || vations. I‘mn.sn he Tima of ton, Parallax,
high water. high water,
h m h m ft. in ° ’ h m h m ft. in, o 7

167 030113 39 |22 91 19 571 165 03023 55 {22108 10 573
166 129712497 |22 63 15 573 169 1283|2509 |22 82 6 572
186 2291|2381 (21 114 10 571 172 2284|2385 |22 14 b 57-2
188 3296|2305 (21 48 6 569 175 32912271 |21 38 8 56-9
189 429912289 {20 60 5 56-9 166 42992229 |20 09 14 567
194 5301 | 2417 (19 73 9 569 152 5296|2325 [19 22 18 566
179 62933 94 |19 70 13 569 151 629713 96 (19 15 21 567
176 7293|3407 [20 18 18 570 144 7290|3438 {19 112 22 56-8
169 8299 |3 528 {20 119 21 57-2 142 8287|3569 (20 94 23 569
154 9292|3507 |21 89 22 57-2 149 9 286 |3 511 |21 67 21 57-1
162 10 29:1 | 3 378 |22 32 23 572 157 10 3000 | 3 372 |22 4-1 19 572
158 11 291 { 3 199 |22 74 21 572 157 11 308 | 3 206 |22 95 15 57°3

Sun’s Declination 21°, Sun’s Declination 13°,

March. April.

178 0293 |3 78 {22 108 5 572 170 02903 90 |23 00 12 573
185 1299|2505 |22 82 8 571 165 1289|2518 |22 58 17 57-2
176 2296|2351 [22 00 13 569 161 2290 | 2 347 |21 105 20 570
170 3 28712216 {20 118 17 568 154 329212210 (20 112 22 568
167 42882167 |19 99 20 567 155 4291|2154 |19 104 23 567
166 53002 284 |18 108 22 567 157 52902314 |19 16 22 565
163 6296 (3 95 |19 04 23 568 165 6288 |3 96 |19 29 20 56-7
163 7 289 |3 474 |19 100 22 569 174 7292|3435 {20 19 16 567
177 8290 | 3 583 |20 11-8 19 572 175 8292|3545 (21 33 11 570
175 9 296 | 3 505 |21 10-7 16 573 186 9 300 | 3498 (22 21 6 572
180 19 303 | 3 367 |22 66 11 574 175 10 291 | 3 395 |22 94 5 573
187 11 305 | 3 237 {22 11-2 6 575 179 11 289 | 3 230 |23 14 7 574

Sun’s Declination 3°. Sun’s Declination 10°,

May. June,

166 0300, 3 69 {22103 20 576 157 02823 58 |22 68 23 573
161 1 298] 2 516 |22 56 22 575 156 1293|2512 |22 38 22 574
165 2 3000] 2 345 {21 81 23 572 163 2295 | 2 381 |21 106 19 573
163 3 301 2 225 |20 104 22 569 172 33000 | 2 287 |21 29 16 570
170 4297 2218 |20 13 20 568 176 43002306 [20 72 11 568
171 5294 2375 |19 82 16 566 186 5296 | 2 450 |20 09 7 567
183 6294 3 120 {19 97 12 565 184 6298|3120 {19 119 5 566
192 7297 3393 |20 67 7 567 179 7293|3376 |20 72 7 568
188 8 298| 3 506 |21 50 5 568 179 8294 | 3477 |21 25 12 569
183 9 30:0f 3 493 |22 20 7 570 161 9290 | 3 476 |21 100 17 570
176 10 292 3 390 |22 80 12 572 161 10 293 | 3 364 |22 34 20 571
175 11 289 3 244 |22 99 17 57'3 149 11 288 | 3 224 |22 66 22 572

Sun’s Declination 19°, Sun’s Declination 23°,
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TasLe XV. (a.) (Continued.)

July. August,
Interval Interval
Number s%}gg%ie!rrx‘g between . Mean of Mean Number S%ﬁ%f‘?;&: between . Mean of Mean
of Obser- | of Moon’s |the Moon’s | Height of | Moon’s |Forizontal|| of Obser- | of Moon’s [the Moon’s | Height of | Moon’s | Forizontal
vations. | Transit |Lransitand| Tide. | Declina- | parallax, || vations. | Transit |lransitandi Tide. | Declina- | parajlax
the Time of| tion. B. the Time of| tion. )
high water, high water.:
h m h m ft. in. o / h m h m ft. in. o /
159 0300 3 66 (22 74 19 572 179 0306 | 3100 |22 10-3 11 570
167 1284 | 2527 (|22 63 16 57°1 178 12971 2534 (22 79 6 56-9
186 2 297 | 2 407 |22 21 11 57°1 181 2 288 | 2 420 |22 16 5 570
186 3297 2347 (21 60 6 57°1 184 3290 2312 |21 44 8 569
198 4 293 | 2334 |20 87 5 56-9 182 4294 | 2275120 54 13 567
191 5293 | 2466 (20 10 8 569 174 52901 2385 (19 64 17 567
185 6290 | 3 144 |19 104 13 568 175 6292 31177119 44 20 569
175 7292 | 3392 |20 40 17 569 168 7302 | 3 438 {20 02 22 570
165 8290 | 3523 |21 04 20 569 162 8300 3577 |20 112 23 57°1
162 9292 | 3 506 |21 85 22 57°1 165 9299 | 3537 |21 -84 22 572
154 |10 296 | 3 395 |22 28 23 571 165 |10 300 | 3 406 {22 36 19 573
164 |11 305 | 3 223 |22 56 22 572 171 |11 298| 3 282 (22 85 16 573
Sun’s Declination 21°. Sun’s Declination 14°,
September. October,
179 0294 3109 |22 119 4 574 175 0300 | 3106 |22 111 12 575
182 1297 2540 |22 74 7 571 173 1297 | 2530 |22 64 16 574
173 2298 2383 |22 09 12 570 166 2 298 | 2 349 121 10:3 20 570
163 3290 | 2273121 09 17 569 164 32891 2213 |20 105 22 569
164 4293 | 2175 |19 114 20 567 157 42891 2125 {19 10-8 23 568
157 5300 2288 (19 17 22 567 164 5292 | 2248 1|19 08 22 566
155 6299 | 3116 |18 1156 23 567 170 6306 3 5619 10 20 566
160 7 291 | 3477 |19 108 22 568 167 7306 | 3 446 |20 12 17 566
164 8 284 | 3 597 {20 115 20 570 180 8297 3565 |21 25 12 569
174 9 295 | 3 5456 |21 105 16 572 187 9 287 | 3523 |22 10 7 571
176 |10 30-1 | 3744:1 |22 67 12 57°3 190 |10 290 | 3 414 |22 89 5 574
177 |11 298 | 3 277 122 111 6 574 189 {11 301 | 3 268 122 11-3 7 575
Sun’s Declination 4°. Sun’s Declination 9°,
November. December.
162 02893 73|22 68 20 574 157 0294 3 46|22 62 22 573
158 1289 2492 |22 32 2 574 159 1296 | 2476 |22 28 22 573
152 2292 | 2332 ({21 94 23 57:3 165 23000 | 2334 (21 1111 20 572
163 3293 | 2234121 06 22 572 175 3304 | 2279 |21 17 16 571
161 4294 | 2188120 06 20 568 185 4 297 | 2267 (20 56 11 569
169 5287 232219 66 17 566 197 5298 | 2389 |19 10-6 7 569
185 6300 3 7019 60 12 567 181 6292 3 82|19 102 5 567
177 738021 337420 48 7 568 193 7284 | 3343 (20 52 8 567
182 8299 ( 3506 |21 36 5 568 184 8292 | 3 464 |21 33 12 569
174 9294 | 3 46:8 |22 09 7 57°1 167 9293 | 3 476 {21 107 17 57°1
176 {10 296 | 3 379 {22 50 11 572 160 {10 286 | 3 369 |22 35 20 572
159 |11 293 | 3 236 (22 95 16 57'3 163 |11 2851 3 215 122 51 22 572
Sun’s Declination 18°, Sun’s Declination 23°,

TasLe XVIL. (b.) (Interpolated from Table XV.)
Showing the Interval between the Apparent Solar Time of the Moon’s Transit B, and
the Time of High Water at the London Docks for each month in the year.

Apparent
Solar Time
of Moon’s { January. |February,| March. | April,
Tra];nsit

=2
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TasLe XVIL (c.) (Interpolated from Table XV.)

Showing the Height of High Water at the London Docks, corresponding to the
Apparent Solar Time of the Moon’s Transit B, in each month of the year.

Apparent

Solar Time

Oi’.‘l‘ ggga’s January, |February.| March. | April. May. June. July. | August. | Sept. | October.| Nov. Dec. Mean.
B.

h m, feet. feet. feet. feet. feet. feet. feet. feet. feet, feet, feet. feet. feet.
030 | 2274 | 2284 | 22:86 | 22-94 | 22:75 | 2250 | 22-58 | 22:86 | 22-91 | 22-82 | 2249 | 2246 | 2273
130 | 2245 | 2262 | 2266 | 2243 | 2237 | 22:23 | 2248 | 2268 | 2260 | 22+45 | 22117 | 22:15 | 22-44
230 | 2191 | 2205 | 2201 | 21-85 | 2163 | 21-80 | 22'16 | 2211 | 22:07 | 21'86 | 21'69 | 21-88 | 21-92
330 | 21442 | 21:33 | 21:00 | 2096 | 20:90 | 21-24 | 2146 | 21-37 | 21-08 | 2067 | 2098 | 2112 | 21-14
430 | 2053 | 2016 | 1987 | 1993 | 20-16 | 2066 | 2074 | 2052 | 20-02 | 1994 | 2010 | 20-49 | 20-22
530 | 1964 | 1930 | 1899 | 19-27 | 19-80 | 20-16 | 20-10 | 19-61 | 1923 | 1918 | 1966 | 1991 | 19-55
630 | 1961 | 1920 | 1907 | 1931 | 1994 | 20-09 | 1992 | 1940 | 1903 | 19:17 | 1957 | 1993 | 19:52
7 30 | 2017 | 1999 | 1987 | 2025 | 2064 | 20-65 | 20:37 | 2002 | 1996 | 20-18 | 2044 | 20-55 | 20-26
8 30 2095 | 2083 | 2097 | 2129 | 2146 | 21-24 | 2108 | 2091 | 21-00 | 21-24 | 21-34 | 21-31 | 21-14
9 30 21-72 | 21:57 | 21-84 | 22-13 | 2217 | 21-85 | 2171 | 21-66 | 21-84 | 2209 | 2206 | 21-89 | 21-89

10 30 | 22-24 | 2230 | 2247 | 22-73 | 2264 | 22:27 | 22:22 | 2224 | 2250 | 22:67 | 22-38 | 22:27 | 2242

11 30 | 2259 | 22-74 | 22:84 | 28:05 | 22-77 | 2255 | 2244 | 22-66 | 2285 | 2285 | 22:74 | 2240 | 22:71

In reducing the above Tables from Table XV., the quantities have been corrected for the deviation from a
’ mean Horizontal Parallax (67").

Tasre XVIII. (d.)

Showing the Interval between the Apparent Solar Time of the Moon’s Transit and
the Time of High Water at the London Docks, corresponding to the Apparent
Solar Time of the Moon’s Transit B, for every minute of her Horizontal Parallax.

Hor, Par. 54. Hor. Par. 55/,
Interval Interval
Number Sﬁllz)};%{‘?t?lte between the . Moon’s Sun’s Number S«?lgf %?:2 between‘t‘he . Moon’s Sun’s
of Obser. | of Moon'’s | ., Moon’s | Height of | Declina- | Declina- || of Obser. | of Moon’s| , Moon’s | Height of | Declina. | Declina-
vations. | Transit | Lransitand | Tide. tion. tion. vations, | Transit | Lransitand | Tide. tion, tion.
the Time of B. the Time of
high water. high water.
h m h m ft. in. ° ° h m h m ft. in. o °
409 0292 3 62 22 27 14-5 14-3 280 03003 3 65 |22 34 144 145
417 1293 2 483 21 102 145 14:3 289 1292 | 2489 |22 14 14-4 14+9
383 2290} 2307 21 40 14-9 14-7 322 2299 3323 |21 63 14:0 145
375 3289 2 145 20 58 14-7 150 343 3292 | 2191 20 78 14-8 15-0
331 42921 2107 19 69 14-9 149 385 4 300 | 2 150 19 80| 148 150
293 5289 2254 18 84 155 14°9 412 5 30°1 2 29-2 18 11:3 149 15-2
298 63001 3 73 18 87 15:0 153 412 6289 | 3 60 18 11-1 150 152
334 7306} 3429 19 42 151 155 385 7293 | 3426 19 846 14-9 14-7
364 8296 | 35756 20 57 14-8 14-9 347 8296 | 3557 |20 89 144 15-1
402 9293 3543 21 38 14+7 14-8 293 9291 | 3536 21 53 146 14-3
406 {10 2931 3 415 21 110 | 143 144 294 10 301 | 3 421 21 119 | 145 143
410 |11 298| 3 248 22 24 141 142 290 11 298 | 3 246 22 39 14-2 14-3
Hor. Par. 56’. Hor, Par, 57'.
219 0292 3 59 22 70 14:3 142 166 0300 3 62 22 84 145 14:3
203 12951 2495 22 30 14-2 14-3 182 1 301 2 515 22 48 149 144
228 2290 2353 |21 8% 14+6 151 201 2302 2366 (21108 149 14:6
234 3302 | 2249 20 104 14-8 14-9 215 3 299 2272 (21 29 14-7 14:3
259 4294 | 2197 (20 05 14-9 151 233 4299 2240 |20 36 150 15-2
276 5294 | 2329 19 42 14+7 152 256 5292 2372 19 83 155 150
271 62981 3 80 19 33 14-8 154 254 6294 3 88 19 63 15:0 15:3
253 7288 3414 |20 03 14+7 149 240 7286 3420 (20 27 151 152
254 8287 | 3563 |20 105 15:1 14:5 210 8 291 3528 |21 15 15:0 145
226 9290 | 3 523 21 76 147 14:6 202 9290 3513 |21 102 14-8 145
217 10 285 | 3 40-1 22 291 145 14:5 187 10 2771 3396 [22 30| 147 149
206 11 290 | 3 253 22 58 146 147 182 11 300 { 3217 |22 90| 140 14:0
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Tasre XVIII. (d.) (Continued.)

125

Hor. Par, 58, Hor. Par. 59,
Interval Interval
Number Sgﬁga}?nte between the . Moon’s Sun’s Number Sﬁlgr;a’{‘(i}xr:lte between the . Moon’s Sun’s
of Obser. | of Moon’s Moon’s Height of | Declina. | Declina- || of Obser. | of Moon’s Moon’s He‘,Sht of | Declina- | Declina-
vations, | Transit | Lransitand | Tide. tion. tion. vations, | Transit | Lransitand | Tide. tion. tion.
B the Time of B. the Time of
high water. high water.
h m h m ft. in. ° o h m h m ft. in. o °
158 0311 3 80 (22 99 14-6 145 180 0282 3 94 23 08 14-2 14-3
173 1 29-1 2 515 22 79 14°5 14-2 182 13000 2524 |22100 ]| 141 144
197 2297 2397 |22 13 14-7 1449 204 2304 2401 22 45 147 14-8
208 3296 | 2320 |21 48 150 144 282 3310 2343 |21 78 14-8 14-4
268 4289 | 2283 (20 59 14-8 15-1 404 4 323 2 336 |20 1000 | 149 14-6
288 5299 | 2417 19 11-0 14-9 14-8 533 5300 | 2441 20 35 150 15-1
290 6 285 3117 19 88 15-4 149 518 6296 | 3142 |20 15 15°1 150
254 7281 3402 |20 62 14-6 150 381 7276 3386 [20 86 14:7 15-0
220 |°8279 | 3530 |21 32 15-3 147 258 8278 3493 21 69 142 14-7
184 9283 | 3494 |22 17 14-9 14-8 216 9286 | 3484 (22 25 14°6 14-2
171 10 30-0 | 3 381 22 69 147 14-5 176 10 297 | 3 375 22 1000 | 14-2 14-2
174 11 2944 | 3 237 |22 100 147 14:7 164 11 280 | 3 246 |23 04 14-4 144
Hor. Par. 60", Hor, Par, 61/,
200 0293 3 74 |23 42 14-9 14-8 390 0297 3 80 |23 58 14-3 145
223 1305 | 2537 23 07 14-4 14-3 301 1284 2550 |23 34 14:6 145
327 2315 | 2424 |22 72 14-3 14-2 172 2 22:8 2 442 22 90| 151 155
380 3 281 2 3577 |21 1149 14'5 150 10 3137 | 3142 (21 93 166 157
180 4227 23854 (21 20 15:2 156
12 5 76| 2502 |20 45 17:2 162
28 6 427 | 3 254 (20 29 16-4 14-2
207 7350 34110 (21 01 151 155
388 8 3141 3 490 |21 90 155 159 18 8472 | 3 524 21 10-2 16-7 17°9
309 9268 | 3463 |22 57 14:0 13-8 195 9364 | 3447 |22 88 15:3 155
229 10 282 | 3 370 |22 116 14°4 14-2 342 10 31-22 | 3362 (23 20| 143 14-6
203 11 287 | 3 227 |23 34 14:0 14-0 386 11 30-1 | 3 228 |23 47 14-3 14-3
TasrLe XIX. (e.) (Interpolated from Table XVIIL.)
Apparent H. P. 54, H. P. 55, H. P. 56", H. P. 57
Solar Time
of Moon’s
Tr’;;"sit Interval. H?l‘}fgg of Interval, He,lié:(}i‘g“’f Interval, H?I“%(I;(: of Interval. Hei%(}ilé. of
h m h m feet. h m feet. h m feet. h m feet,
0 30 3 61 22-22 3 64 - 22:26 3 57 22:55 3 62 2268
130 2 482 21-83 2 487 22:06 2 494 22:21 2 516 22-40
2 30 2 305 21-31 2 322 21:52 2 350 21-67 2 367 21-90
3 30 2 145 20-44 2 191 20-62 2 2449 20-86 2 274 21-23
4 30 2 109 1952 2 15:0 19:74 2 196 20:03 2 239 20-30
5 30 2 262 1869 2 290 1894 2 329 19-34 2 379 19:66
6 30 3 73 18:72 3 65 1894 3 81 19-26 3 91 19:51
730 3 428 19-34 3 427 19-73 3 417 20:03 3 423 2023
8 30 3 575 20-47 3 56:0 2073 3 560 20-90 3 525 21:14
9 30 3 542 2132 3 534 21-44 3 521 21-64 3 510 21-84
10 30 3 413 21-90 3 42:1 21-98 3 397 22:24 3 392 22:27
11 30 3 248 22:16 3 246 2229 3 250 22:46 3 217 2271
H. P. 58. H. P. 59" H. P. 60", H. P. 6Y".
0 30 3 83 22-80 3 89 2303 3 72 23:35 3 79 23-47
130 2 513 22:63 2 524 22:79 2 538 23056 2 54'6 2324
230 2 396 22:09 2 402 22:37 2 427 2260 2 428 22:61
3 30 2 322 21:39 2 345 21-62 2 354 21-92
4 30 2 284 20:46 2 333 20-88 2 367 21-00
5 30 2 417 19-92 2 441 20-29
6 30 3 125 19:77 3 144 20°12
7 30 3 408 20°54 3 393 2076 3 400 2092
8 30 3 526 21-33 3 494 21-60 3 492 2174
9 30 3 491 2217 3 481 22-18 3 456 2245 3 459 22+61
10 30 3 380 22:56 3 374 2280 3 366 22-97 3 366 23-13
11 30 3 235 22-82 3 24-1 23:02 3 224 23-24 3 22-8 2334

In forming the above Table, the quantities have been corrected for deviations from mean Declinations.
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TaeLe XX. (f)

Showing the Interval between the Apparent Solar Time of the Moon’s Transit and
the Time of High Water, and the Height of High Water at the London Docks,
corresponding to the Apparent Solar Time of the Moon’s Transit B, a.m. and p.m.

January.
A.M. P.M.
Apparent II)nttewal Apparent én:erval
oNflgg?g; ﬁ‘}‘ﬂ};‘,{?j theelV‘I‘g?r?’s Height of ]])‘g:%::" Horizontal o?‘gg;ir_ ﬁ?lzﬁolome th: 1\)1‘1.532’5 Height of I])%gﬂ?,:_ Horizontal
vations, | Transit | Lransitand Tide. tion. Parallax. || ‘vations, | Transit | Lransitand Tide. tion. Parallax.
the Time of B. the Time of
high water. high water,
h m h m ft. in. o / h m h m ft. in. o /
84 0 308 3 30 22 83 | N.190 | 57.1 83 0293 3 50 22 102 | S. 191 572
82 1 304 2 480 22 55 | N.153 574 84 1290 2513 22 72 |8S. 151 571
94 2 293 2 355 21 112 | N.10:0 | 57-1 92 2 288 2 408 21 117 | S. 99 572
91 3 292 2 282 21 53 | N. 41 569 97 3 2949 2 327 21 47 |S. 40 56+9
97 4 296 2 242 20 59 8. 17 56-8 92 4303 2 336 20 61 | N. 21 569
95 5 292 2 355 19 63 |8S. 82| 569 89 5 310 | 2477 19 81 | N. 82 56'8
91 6 289 3 39 19 58 |'S. 13- 569 88 6 29-8 3 150 19 82 | N.13% 569
89 7 301 3 380 20 09 (S 177 | 570 87 7 285 3 434 20 27 | N.175 570
83 8 304 3 512 21 01 8. 208 | 572 86 8 295 3 543 |20 117 | N.207 571
73 9 281 3 507 21 108 | S. 224 572 81 9 302 3 507 21 71 | N.22'% 572
83 10 280 | 3 380 22 49 | S. 225 57°1 79 10 30-3 3 375 22 14 | N.229 574
79 11 283 | 3 192 22 80 |S.212| 572 79 11 30-0 3 205 22 68 | N.21'1 572
' Sun’s Declination S. 21°,
February.!
86 0 29-2 3 3% 22 92 | N. 100 572 79 0 312 3 78 23 04 1S, 98 573
81 1 275 2 486 |22 1000 | N. 43 572 88 1291 2 52:9 22 63 |S. 40| 572
91 2 280 2360 (22 15 |S. 18 57-1 81 2 289 3 411 22 13 | N. 22| 572
86 3 289 2 271 21 468, 78 5740 89 3 293 2 27°1 21 32 | N. 80| 569
84 4 301 2 198 20 11 8. 136 566 82 4 297 2 264 20 07 | N.13'8 | 568
77 5300 | 2282 19 13 |S. 181 565 75 5 290 2 371 19 31 | N.181 566
73 6 296 3 69 19 16| S. 206 567 78 6 299 3 12:0 19 13 | N.206 | 567
74 7 285 3 413 20 02| S. 224 567 70 7 297 3 462 19 101 | N. 225 569
73 8 294 3 544 20 119 | S. 225 568 69 8 28:0 3 595 20 69 | N.228 569
71 9 285 3.509 21 86| S. 214 571 78 9 287 3 512 21 50 | N.214 57°1
80 10 299 3 378 22 66 | S. 185 573 77 10 301 3366 |22 15| N.18%5 572
81 11 316 | 3 221 22 988, 150 | 573 76 11 300 | 3 19:0 22 92 | N. 147 573
‘ Sun’s Declination S. 13°.
March.
91 0 291 3 57 22 116 | 8. 11 570 87 0 295 3 94 22 99 N, 1'7| 5738
89 1287 2506 |22 90 /|S. 69| 571 96 1310 2505 22 75 | N. 74 571
94 2 288 2 348 22 14 [S. 126 | 569 82 2 305 2 356 21 103 | N. 130 | 569
84 3 29-1 2209 |21 1-8|8S.173| 568 86 3 284 2 22:2 20 98 | N.17°3 | 568
83 4 291 2 1549 20 05 |S. 202 | 567 84 4 284 2176 19 73 | N.204 | 566
84 5 300 2 271 19 16 |S. 219 567 82 5 300 2 299 18 79 | N.22:3 | 567
84 6 302 3 90 19 26 | S. 22-8 568 79 6 289 3 102 18 105 | N, 227 568
80 72971 3469 20 23 |S. 21-8 569 83 7 281 3 479 19 60| N.21-7 | 569
86 8 287 3 578 21 30 |S. 192 | 572 91 8 29:3 3 587 20 88| N.190 | 572
89 9 289 | 3519 22 04 |8 157 | 573 86 9 30:3 3 490 21 90| N.153 | 573
89 10 305 3 382 22 78 |S. 106 | 576 91 10 302 3 352 22 54 | N.104 | 57-3
96 11 305 3 244 22 1149 | S, 47| 574 91 11 30-3 3 230 22 105 | N. 47| 576
Sun’s Declination 8. 2°.
April.
84 0 29:0 3 82 23 08 |S. 122 573 86 0292 3 96 22 11'3 | N. 124 573
83 1 290 2 517 22 69 |8S. 164 | 573 82 1288 | 2521 22 46 | N.17:0 | 572
79 2 289 2 350 |22 06 |S. 200 570 82 2290)| 2346 |21 85 |N.199 | 570
78 3290 2226 21 14 8. 218 568 76 3 291 2 198 20 90 | N. 219 569
79 4 302 2 179 20 18 1S, 226 | 567 76 4280 2126 19 68 | N.226 567
79 5 308 | 2347 19 51 (8. 219 566 78 5272 2280 18 100 | N.21:8 | 565
78 6 291 3 116 19 78 |S.200 | 567 87 6284 3 79 18 107 | N.197 | 567
89 7 289 3 446 20 60 |8S. 157 567 85 7296 | 3421 19 97 [ N. 159 567
87 8293 3564 |21 63]|8S. 116 570 88 8 29-1 3 526 21 03 | N.11-0 | 569
95 9299 | 3504 (22 408, 54 572 91 93000 3493 22 02| N. 53| 571
83 10 282 | 3 406 22 105 | N. 06| 574 92 10 299 | 3 386 27 84 (S. 08| 573
92 11 285 3 239 23 13 |N. 63| 574 87 11 293 | 3 221 23 14 |S. 69| 574
Sun’s Declination N. 19°,
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TaeLe XX. (f.) (Continued.)

127

May.
A.M. P.M.
g B ppparent | Lot
g‘ggﬁ’:ﬁ Sg}aﬁg‘(:ﬁ: theeMoon’s Height of Il)‘ggﬁ?,:_ Horizontal g—lg?,ls)::. Sf,’éaﬁ'f;,",‘ig the Moon’s | Height of f,“e‘;ﬁ',‘,;_ Horizontal
vations. | Transit | Lransitand Tide. tion. Parallax. || yations. | Transit | Lransitand | Tide. tion. Parallax.
the Time of the Time of
high water. high water.
h m h m ft. in. ° ‘ h m h m ft. in. o /
81 0 293 3 75 22 113 | S. 197 | 577 85 03071 3 64 |22 93|N.199} 575
82 1 287 2517 |22 74 |S.21°9| 575 79 13100 25115 |22 38| N.217 57°5
83 2 294 2372 |21 103 | S. 225 572 82 2 306 2 31'8 |21 59 | N.228 | 572
80 3 294 2266 (21 2118, 21-8| 569 83 3309| 2184 |20 76| N.21'8 56-9
86 4292 2248 |20 44 18,199} 568 84 4303 2186 19 101 | N.197 | 569
87 5294 | 2435 20 02 |S. 163 | 567 84 5 293 2 314 19 42 | N.164 | 566
90 6297 | 3163 |20 18 )8S.11'7| 565 93 6292 38 77 19 58 | N.114 565
95 7290 | 3425 20 98 |8S. 59| 567 97 7 305 3 36:1 20 35 | N. 57| 567
94 8 287 | 3529 21 70 |N. 000} 568 94 8 309 3 484 |21 31 |8S. 02 56-8
94 9302 | 3508 22 33| N. 61 570 89 9298 3477 |22 07 |S. 64 570
91 10 304 | 3 392 22 82 | N.12:0| 573 85 10 280 3387 |22 77 |S.11'6| 572
85 11 30-1 3 255 22 98 | N.169 | 574 90 11 276 ) 3236 |22 998,166 573
Sun’s Declination N, 19°,
June.
77 0 263 3 77 22 83 |8S.230]| 573 80 0 301 3 38 |22 53 |N. 227 573
79 1 274 2543 |22 53 |8S.219 | 575 77 1312 2 480 |22 22| N, 218 572
83 2 284 24177 |22 03 |8S.192 ) 573 80 2 307 2343 |21 90 | N.193 573
86 3293 | 2 336 21 45 |S.163 | 569 86 3 307 2239 |21 14 |N,158 57°1
90 4302 2359 |20 94 }S. 11'6 | 569 86 4 297 2 252 20 48| N.11:0 | 568
94 5304 | 2523 20 19 (S, 59| 566 92 5288 | 2375 19 118 | N. 59 568
90 6 304 | 3 182 20 22 | N. 07| 567 94 6292 3 61 19 9718, 05 565
91 7 295 3 413 20 85 |N. 63| 567 88 7 291 3337 |20 58|8S. 68 569
87 8 291 3479 |21 30 |N.12:1 569 92 8 297 3 475 21 218 119} 569
82 9 284 3 4744 |21 1000 | N.16°5 570 79 9 297 3477 |21 100} S. 172 | 570
81 10 289 3 36°1 22 30| N.2000 | 571 80 10 29-7 3367 |22 39]8S.199] 571
76 11292 | 3216 |22 64 | N.221 574 73 11 28-3 3 233 22 671(8S.219 ) 571
Sun’s Declination N. 23°.
July.
82 0300 3 99 (22 76 |S. 191 57:1 77 0 302 3 29 22 72 |N.193 | 573
80 1283 2578 |22 70|S.159 | 573 87 1 285 2 480 |22 58 | N.154 570
97 2 303 2 443 |22 24|88, 1100 | 571 89 2289 | 2 368 22 1'8 [ N.11:0 | 571
90 3 303 2 395 21 61 |S. 48| 571 96 3 291 2 302 21 59 | N, 49 57-1
98 4288| 2386 |20 88 |N. 09| 569 100 4298 | 2283 20 87 1S. 14 569
96 5 283 | 25238 20 14 |N. 70 | 569 95 5 304 2 40-8 20 0718 71 569
92 6283 | 3189 19 106 | N. 126 | 568 93 62971 3 99 19 103 | S. 126 | 568
88 7 281 3 403 20 42 | N.164 | 568 87 7300 3384 20 381}8S.171 570
82 8 282 | 3515 20 117 | N.20°1 569 83 8 297 3 531 21 13 |8S. 201 569
80 9 282 | 3492 21 77 | N.223 | 571 82 9 301 3520 |21 93]S 223 57°1
79 10 292 | 3 376 22 15 | N.23'1 57°1 75 10 30-1 3 414 22 42 | S, 228 57-1
83 11 311 3 194 22 46 | N.214 | 57-1 81 11299 3252 |22 66|S. 216| 573
Sun’s Declination N. 21°,
August.
92 0 301 3 139 22 100 | S. 1099 | 570 87 0 311 3 60 22 107 | N. 104 | 570
87 1 291 2 57:1 22 73S, 52| 569 91 1303 | 2499 22 86 | N. 48 569
91 2 282 | 2 453 22 05 |N. 08] 570 90 2294 | 2386 22 28|S. 12 570
92 3279 2361 21 30 |N. 71 568 92 3302 | 2262 21 58 8. 74| 569
93 42921 2317 20 40 | N.12+4 | 568 89 4 296 | 2 233 20 69 S, 126 | 567
88 5292 | 2431 19 57 | N.172 | 569 86 5 289 2 338 19 72 |S. 174 | 565
87 6296 | 3130 19 32 N.202 | 569 88 6 287 | 3105 19 56 |S. 203 569
86 7314 3426 19 97 | N. 222 | 570 82 7 290 | 3 447 20 28 |S.223 | 570
81 8319 | 3 546 20 90 | N, 223 | 571 81 8283 4 11 21 16 |S.227 1| 571
82 9 31'5 3 502 21 66 | N.21:7| 573 83 9283| 3572 |211021S. 2117 | 572
80 10 314 3 352 22 17 | N. 194 573 85 10 288 | 3 457 22 54 |8. 193 | 573
87 11 305 | 3 240 22 73 | N.15'8 572 84 11 291 3 3256 22 98 |S. 157 573
Sun’s Declination N. 14°.
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TasLe XX. (f.) (Continued.)

September.
A M. P.M.
Apparent Interval , Apparent Interval )
Samber Soliime) WSOt | sgneor| IO rvrner| Yoer (REEME| WSS, | ragneor | o0 o
vations, ’I‘n;;:sxt th:"]‘:‘sill‘l:laer:)f Tide. tion. arallax. || yations. Trzglslt thr:'xll‘si;ngr:)f ide. tion, arallax.
: high water. . high water.
h m h m ft. in. o , h m h m ft. in. o ’
83 03500 3157 |22110|S. 03| 574 96 0288 3 67 |23 08| N. 01| 574
93 1290 2587 |22 63| N. 66| 571 89 1305 | 2491 |22 85 |S. 66| 571
86 2294 | 2407 |21 111 | N.1199| 571 87 2302 2360 |22 278 123 569
83 3290 2310 |20 112 | N. 165 | 569 80 3201 2235 |21 27 |S. 168 | 569
82 43000 2198 |19 92| N.201| 567 82 4287 2152 (20 16 |S. 201 | 567
81 5317 2302 {18 107 | N.22'1 | 566 76 5283 2270 |19 48| S.220| 567
76 6309 31000 |18 78| N.228 | 567 79 6278 3144 {19 31 |S. 230 567
78 7295 3431 |19 64| N.221 | 569 82 7 287 | 3521 20 29| S. 220 567
82 8284 | 3558 (20 72| N.197| 571 82 8284 4 36 |21 38 |S 199 | 569
88 9299 | 3505 (21 86| N.164 | 572 86 9291 3586 |22 05 |8, 161 | 572
89 10 306 | 3 410 |22 57 | N.11'0 | 573 87 10 295 | 3 475 |22 76 |S. 1119 | 573
82 11 293 | 3237 |22107 | N. 61| 5738 95 11 30.2 | 3 31-°1 |22 114 |S. 54| 575
Sun’s Declination N. 8°.
October.
86 0 298 3 141 22 10-1 | N. 115 576 89 0 302 3 756 23 01 |S. 115 575
89 1299 | 2550 (22 64 |N.156 | 574 84 1295 | 2510 |22 64 |S. 163 | 574
84 2309 23862 |21 75 |N.198 | 569 82 2285 2336 (22 12|S.192| 571
80 33000 2218 (20 756 |N.220 | 569 84 3278 2209 (21 13 |8.218| 569
77 4 293 2112 19 76 | N.22-7 568 80 4 284 2 158 20 1-8 | S. 227 | 568
81 5290 2204 |18 90 | N.222 | 567 83 5293 | 2291 19 44 | S. 220 | 566
87 6309| 2580 |18 93 |N.196 | 567 83 6304 | 3133 |19 48 |S. 200 566
83 7316 3378 |19 81 |N.169 | 566 84 7297| 35183 |20 63 |8S. 166 | 566
92 8 30:3 3 514 20 106 | N. 12:6 568 88 8 29-1 4 19 21 67 | 8. 124 56-9
90 9288 | 3478 (21 11'3 | N. 70 | 570 97 9285 | 3566 (22 25 |S. 70| 571
98 10 288 | 3366 (22 82| N. 09| 574 92 10 292 | 3465 |22 99 |S. 03| 574
95 11 297 3234 |22 111 |S. 56| 576 94 11 303 | 3306 |22 116 |N. 57| 573
Sun’s Declination S, 9°.
November.
81 0305 3 85 |22 52 |N.198 | 575 81 0272 3 62 (22 84 (8. 192 | 574
80 1315 | 2487 |22 17 |N.2119 | 574 78 1263 | 2497 |22 47 |8S. 217 | 574
75 | 2318 2326 |21 73 |N.226 | 573 77 | 2267 | 2337 |21 115 |8 225 | 573
81 | 3309| 2214 |20 91 |N.218| 572 82 | 3277 | 224 |21 408 221 572
79 4305 2144 |19 81| N.204 | 569 82 42841 1231 |20 49 |8S. 198 568
85 52905 2247 |19 10 | N.17°0 | 566 84 5279| 2398 |20 0218S.170| 566
91 | 6302 3 04 |19 16|N.121| 567 94 | 6298 | 3133 (19103 |S. 121 | 567
87 7297 3306 |20 07 |N. 64| 568 90 73806 3441 |20 85 |S. 62| 568
9 8297 3458 |21 07 |N. 05| 568 88 8301 3559 |21 688 01} 568
85 9296 | 3437 |22 O01|S. 56| 571 89 9293 | 3497 (22 16| N, 58| 571
80 110290 | 3356 |22 44|S. 112| 572 87 (10 302 | 3408 |22 56 | N.116| 572
78 11 283 | 3206 {22 978 162 | 574 81 11 302} 3 266 |22 93 |N.16:1| 573
Sun’s Declination S. 18°.
December.
81 0286 3 49 |22 47 | N.224 | 574 76 0302 3 44 |22 79 |8S.224 | 572
78 1296 | 2473 |22 19 |N.222| 573 81 1296 2480 (22 37 |8S.218| 573
82 2292 | 2322 |21 93 |N.196| 573 83 2307 | 2346 |22 088.196| 571
89 32905 | 2243 (21 01 |N.160| 571 86 3314 2316 (21 34|S. 160 | 571
91 4292 | 2227 |20 45 | N.11'5 | 570 94 4302 2306 (20 68 |S. 109 569
101 52991 2309 (19 67 |N. 55| 568 96 5296 | 2473 |20 27|8S. 58| 569
89 6297 3 20 |19 7718 02| 567 92 6287 | 3143 (20 07 |N. 07| 567
97 7284 3284 |20 37 |S. 66| 567 96 7283| 3404 [20 68 |N. 67| 567
89 8285 | 3430 (21 26 |8S.121| 570 95 8298 3496 |21 41 | N.12:3| 569
87 9287 | 3456 |21 97 |8S.164| 571 80 9299 3499 |21 118 | N.169 | 571
82 10 299 | 33544 |22 45|8S.197 | 571 78 10 273 | 3384 (22 25 |N.197| 572
81 11 300 | 3 21-2 |22 53|8S.223| 573 82 11 270 32177 |22 49| N.221 | 571
Sun’s Declination S, 23°.

In the above Table the Lower Transits have been incorporated with the upper, the declinations are those
corresponding to the Upper Transits.
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Tasre XXI. (g.)

Showing the Diurnal Inequality at London, or the Difference in the Interval be-
tween the Apparent Solar Time of the Moon’s Transit and the Time of High Water,
and the Interval in Table XVI., and the Difference between the Height of High
Water and the Height in Table XVII.

Diurnal Inequality.
Sﬁgg%ﬁ% January. . February. March,
of Moon’s N
TraBn.sxt Interval, Height. Delgl(i)r(::t’ison. Interval. Height. De]g?r?:tison. Interval, Height, Del\cal(i)r(::;ison.

h m m feet. o m feet, o m feet., °

pa, 030 409 | 4+ 0 S.101 | +26 | +-14 | S 98 | +16 | —-09 | N 37
130 + 17 + 12 S. 15°1 + 22 — 15 S. 40 + 02 — 05 N. 74
230 4 25 <00 S. 99 + 27 00 N. 22 + 07 — 12 N. 13:0
330 + 22 00 S. 40 00 - 05 N. 80 + 05 - 20 N.17-3
430 4 46 + -02 N. 21 + 31 — 04 N.13:8 + 15 - 19 N. 20-4
5 30 + 59 + 12 N. 82 + 49 + 07 N. 181 + 15 —_ 24 N. 223
630 4+ 53 + +09 N. 135 + 21 — 02 N. 206 + 10 — 15 N. 227
730 4 30 + -08 N.17'5 + 23 — 12 N. 225 + 07 — 31 ‘N.21-7
830 + 138 | +-02 | N.207 | + 25 - 19 | N.228 | + 04 -2 | N.190
930 4 01 — 17 N. 225 + 02 — 14 N.214 - 13 — 16 N.153
10 30 | 4 01 — 20 N. 22-9 — 06 — 22 N. 185 - 17 — 08 N. 104
11 30 + 08 - 05 N. 211 - 18 - 02 N. 147 — 05 — 07 N. 47

AM. 030 — 07 — 07 N.19:0 - 21 - 11 N.10:0 - 20 -+ 11 S. 11
130 — 16 — <06 N.153 - 25 + 14 N. 43 — 02 -+ 05 S. 69
230 — 25 — 01 N. 100 — 24 + 01 S. 18 — 04 + ‘10 S. 1246
330 — 23 + -03 N. 41 — 04 + 03 S. 78 — 07 + 18 S. 173
4 30 — 42 + 01 S. 17 — 26 + 04 S. 136 - 08 + 23 S. 20:2
530 — 58 — 09 S. 82 — 41 — 04 S. 181 - 13 + 23 S. 2149
630 — 53 — 10 S. 1341 — 27 00 S. 206 — 08 + °19 S. 228
7 30 - 27 - 10 S. 177 — 25 + 13 S. 224 — 06 + 35 S. 21-8
8 30 - 16 — 01 S. 20:8 - 27 + 21 S. 225 — 05 + 27 S. 192
9 30 - 02 + -18 S. 224 — 02 + ‘16 S. 214 + 13 + ‘15 S. 15:7
1030 — 01 + ‘18 S. 225 + 06 + ‘19 S. 185 + 17 + 05 S. 106
11 30 - 10 + 06 S. 212 + 17 + 02 S. 150 4+ 0-8 + 05 S. 47

April May. June

rm. 030 4 07 — 06 N. 124 — 03 — 08 N. 199 - 15 - 12 N. 227
130 4 03 — 11 N.17:0 + 01 — 14 N.217 — 25 -~ 07 N. 21-8
2 30 — 01 — 16 N. 199 — 26 — ‘16 N. 22-8 — 36 — 11 N. 193
330 — 15 — 20 N. 219 - 41 — 22 N.21-8 — 52 — 13 N. 158
430 — 26 — 32 N. 226 - 39 — 25 N. 197 — 54 — 20 N. 11-0
530 — 25 — 32 N.21-8 — 61 — 34 N. 164 — 76 - 13 N. 59
630 — 1% — 35 N.197 — 42 — 33 N.114 — 5% — 08 S. 05
730 — 14 — 36 N. 159 — 34 — 29 N. 57 - 37 - 13 S. 68
830 | — 20 — 23 N.11-0 - 22 — 18 S. 02 - 02 — 04 S. 119
930 — 07 — 13 N. 53 — 16 ~ 11 S. 64 + 02 — <01 S. 17-2
1030 | —~ 07 — 09 S. 08 — 06 - 01 S. 116 + 04 + +03 S. 199
11 30 — 08 00 S. 69 - 11 + 01 S. 166 + 08 + 02 S. 219

A 0 30 0-8 + 07 S. 122 + 03 + 06 S. 197 + 14 + 11 S. 230
130 — 02 + 06 S. 164 - 02 + 13 S. 2149 + 28 + 07 S. 219
230 + 03 + -18 S. 200 + 26 + °18 S. 22'5 + 34 + 13 S. 192
330 + 16 + 18 S. 21-8 + 41 + 29 S. 218 + 45 + 14 S. 16:3
430 + 23 + 30 8. 22-6 + 31 + 25 S. 199 + 48 + 15 S. 11-6
530 + 20 + 28 S. 2149 + 56 + 31 S. 163 + 73 + 12 S. 59
630 + 19 + 37 S. 20:0 + 41 + 33 S. 117 + 57 + 16 N. 07
730 4 12 + 34 S. 157 + 33 + 27 S. 59 + 37 + ‘14 N. 63
830 4 19 + 25 S. 1145 + 23 + -19 00 + 02 + 05 N. 121
930} 4 06 + °16 S. 54 + 15 + 10 N. 61 — 03 + 01 N. 165
1030 4+ 10 + -08 N. 06 + 05 — 03 N. 120 — 04 - 03 N. 20-0
1130 + 08 00 N. 63 + 14 — 02 N. 169 - 07 — 02 N. 221

MDCCCXXXVII. 5
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TasrLe XXI. (g.) (Continued.)

Diurnal Inequality.
sf&t;};a%xe July. August. September,
of Moon’s N ’,
T"’i;‘.s‘t Interval. Height. Del(vxllgr?:t?on. Interval, Height. Delrlfl)r?;;ison. Interval., Height. Delt\:al(i)!?:‘:tison.
h m m feet, o m feet. ° m feet. o
rM. 030 — 38 — 04 N. 193 — 39 -+ 03 N. 104 — 43 + 08 N. 01
130 46 — 02 N. 154 — 33 + 06 N. 48 — 47 + 10 S. 66
2380 — 40 - 03 N.11-0 - 33 + 11 S. 12 — 21 -+ 17 S. 123
330 — 45 — 02 N. 49 — 50 + 15 S. 74 — 38 + -15 S. 168
430 — 52 + 01 S. 14 -— 42 + 12 S. 126 — 21 + 16 S. 20°1
530 — 64 — 01 s. 71 — 38 + 13 S. 174 — 09 + 24 S. 22:0
630 — 49 — 02 S. 12'6 — 10 + 10 S. 20:3 + 33 + -31 S. 230
730 — 09 — 05 S. 17-1 -+ 11 + 23 S. 22:3 -+ 44 4 -38 S. 22:0
830 4 08 -+ 06 S. 201 -- 33 + 24 S. 22+7 + 38 + 38 S. 199
930 4 15 -+ 04 S. 22:3 <+ 82 + 18 S. 217 + 40 + ‘18 S. 161
1030 4 20 + 11 S. 22:8 + 48 -+ 17 S. 193 -4 33 + 07 S, 1149
11380 4 28 - 06 S. 21°6 + 42 + 11 S. 157 + 35 + 01 S. 54
AM. 030 4 33 + 03 S. 191 + 37 - 03 S. 109 -4 50 - 07 S. 03
130 4+ 49 + 01 S. 159 + 36 — 06 S. 52 + 46 — 11 N. 66
230 4 38 + 05 S. 11:0 4+ 32 — 11 N. 08 + 21 - 18 N. 1149
330 4 48 4- 03 S. 48 -4 51 — 12 N. 71 + 37 — 14 N. 165
430 4 53 00 N. 09 ~+ 39 — 15 N. 124 + 22 — 17 N. 20-1
580 4+ 62 - 03 N. 70 + 36 — 12 N. 172 + 09 - 20 N. 221
630 4 49 + 02 N. 126 + 11 — 11 N. 20-2 — 22 — 32 N. 22-8
730 + 13 -+ 06 N. 164 — 1’5 — 25 N. 22-2 - 47 — 40 N. 221
830 — 09 — 05 N. 20-1 — 30 — 23 N. 223 — 38 — 38 N. 197
930 — 16 — 05 N. 22:3 — 31 — 20 N. 21+7 - 39 - 16 N. 164
1030 — 20 — 11 N. 231 — b1 — -18 N. 194 - 30 - 09 N.11-0
1130 — 27 — 08 N. 214 — 40 — 08 N. 158 — 41 — <01 N. 61
October. ’ November. December.
rM. 030 — 31 -+ 09 S. 115 — 15 + ‘12 S. 192 + 02 + ‘16 8. 224
130 — 20 00 S. 16:3 — 01 -+ +08 S. 2147 -4 04 -4 09 S. 21-8
230 — 17 + 19 S. 192 - 09 + 13 S. 22:5 + 15 -+ 19 S. 196
3 30 — 05 -+ 21 S. 21-8 + 19 + 24 S. 22-1 + 37 -+ 16 S. 16:0
430 4 14 4 24 S. 2247 -+ 45 -+ 84 S. 198 -+ 38 + 11 8. 109
530 4 42 + 30 S. 220 4 80 4+ 46 S. 17:0 -+ 85 4 34 S. 53
630 4 78 4 33 S. 20-0 + 64 + 36 S. 121 + 63 + 21 N. 07
730 | 4 69 444 S. 166 -+ 66 -+ 30 S. 62 + 61 + 12 N. 67
830 4+ 54 -+ 36 S. 124 -+ 53 + 27 S. 01 -+ 32 -+ 06 N.12-3
930 4+ 41 | 413 S. 70 + 29 + ‘06 N. 58 4 24 -+ 07 N. 169
10 30 | 4 51 -4 08 S. 03 + 25 + 05 N.11'6 4 12 — 06 N. 197
1130 + 39 -4 07 N. 57 4 33 — 02 N. 161 - 02 4 01 N. 22-1
am, 030 4 35 — 08 N. 115 + 15 — -16 N. 198 -+ 01 - 16 N. 224
130 4 21 00 N. 156 -+ 02 — 09 N. 219 — 03 — 07 N. 222
2301 4 16 - 20 N. 19-8 - 02 — 11 N. 226 — 15 — 20 N. 196
330 | 4 05 — 21 N. 22:0 — 2:0 — 25 N. 21-8 -~ 36 P b N. 16:0
430 — 14 — 26 N. 227 — 51 — 39 N. 204 43 - 14 N.11%
530 — 37 — 3b N:22:2 — 79 — 46 N. 170 - 76 — 29 N. 5%
630 — 80 - 34 N. 19:6 - 67 — 37 N.12-1 - G4 — 22 S. 02
73 — 70 — 45 N. 169 — 67 — 33 N. 64 — 59 - 14 S. 66
830 — 53 — 33 N. 126 — 48 — 23 N. 05 - 34 ~ 06 S. 12-1
930 — 46 — 13 N. 70 | — 31 — 06 S. 56 - 22 — 07 8. 164
10 30 | — 49 — 05 N. 09 - 24 — 04 8. 112 — 13 + 08 S, 197
11 30| - 34 - 03 S. 56 - 33 -+ +01 S. 162 + 01 — 01 8. 22:3
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Tasre XXII. (%.)

Showing a Comparison between the Semimenstrual Inequality at London in the
Interval and in the Height, as deduced from theory and from the results of
observation contained in Tables XVI. and XVII.

Moon’s Hor. Par. 57', and Decl. 15°.

Apparent Interval. ight.
?)%1%}010‘ i:“,se ) -+ a constant, . He,;n:r ¢
Transit
B Theory. Observation. Theory. Observation.,
h m h m h m feet. fect.
00 3 153 2276
0 30 3 71 3 71 2277 22472
10 2 588 22:70
1 30 2 513 2 509 2258 2244
2 0 2 431 22:35
2 30 2 368 2 365 22:09 21-92
3 0 2 30-8 2173
3 30 2 268 2 267 21:35 21-14
4 0 2 24-8 20-90
4 30 2 233 2 240 2047 20:23
5 0 2 298 2010
5 30 2 378 2 375 19-75 19:57
6 0 2 528 19-58
6 30 3 10-8 3 108 19:47 19:55
70 3 258 19-64
730 3 42-8 3 415 19-85 2026
8 0 3 488 20-25
8 30 3 538 3 534 20:63 2115
9 0 3 518 2110
9 30 3 498 *3 504 21:50 21-89
10 0 3 448 21-89
10 30 3 388 3 390 22-22 2242
11 0 3 308 22:47
11 30 3 238 3 236 22:66 2270

The above Inequalities from theory are the same as for the preceding London Dis-
cussion*, excepting that the constant applied to +/ is now 3" 8™4, formerly it was
3h 6™6. They have been calculated from the expressions (See p. 117.)

(4) sin2 ¢
14 (d)cos2g

h=D + (E) {(A) cos (24 — 2¢) + cos 2}
log (4) = 956284  log (E) = 063749 D = 1679

The columns headed * Observation” have been deduced from the quantities headed

“ Mean” in Tables II. and III., by applying to them proper corrections for the devia-
tions from declination 15°.

tan 2 4 =

* Philosophical Transactions, 1836.

s2
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Tase XXIIL. (i.)

Showing the Calendar-month Inequality in the Interval and in the Height of High
Water, as deduced from BerNouLrLr's theory and from the results of observation
contained in Tables XVI. and XVII. See Plate I.

January. February. March.
Apsparent Apparent
Solar Ts‘:\len'f
'II\}:JY:;?; dy dh Moon’s dy dh Moon’s dy dh Moon’s N}‘;:;A?s
Transit Decli- Decli- Decli- | Transit,
B [Theory.| OUer (Theory.| ORCE | %ation Teory. (OB Theory. | Obier | i Theory. | OB heory.| Ofser: | naton. | -
h m m m feet. feet. o m m. feet. feet. o m m feet. feet. o h m
0 30 00 | =33 |—49 | 4+02| 19 00| —18 |408 | +-12 | 10 00 | 404 | 432 | 414 5 0 30
130|403 |—16|—36 |01 16 | 401 |—06 |16 | +°18 6 | —04 | —05 | 425 | 422 8 1 30
230 |+12|+12]|—18|—01| 11 |402|+4+18|4+16|4+13| 5 |—17|—13|+10|+09] 13 | 2 30
330 |+28|4+42 (403|428 6 00| 4+08 | +10 | 4+19| 8 | —41|—dd|—11|—14]| 17 | 3 30
4 30 | +35 | 453 |+10| 430 5 |—-22|402|—09 | —17}| 14 | —-72|—-58|—36|—36| 22 4 30
530|425 | 446|088 4+07] 9 |—-36|—31|—28|—27] 18 |—78|—78|—52|—-58| 23 | 5 30
6 30 00| —08|-+401|4+06| 13 00| —05 | —45 | —35| 21 00 |—08|—58|—48| 23 6 30
730|409 —08|—24|—09| 18 {470 |424 | —54|—27| 23 |+4+78|460|—~49] -39 22 7 30
830 |+30|—03|—45|—-20| 21 |469|434|—50|—32| 22 |465|+52|—26|—-18| 19 8 30
930|433 |405 | 57| 17| 23 |4+52 405 | —45]|—32| 22 |437|404|—06|—05] 16 | 9 30
1030 | 421 | —12 | —62 | —18| 23 |424 |—16]|—29 | =12 19 |417|—19|4+16|405] 11 |10 30
1130|401 |—39|—60|—11{ 21 |[4+07|—28|—07|4+04]| 14 |+403| 402|429 114] 6 |11 30

Sun’s Decl. 219, and Par. 8”:94. Sun’s Decl, 13°, and Par. 8”:90, Sun’s Decl. 3% and Par. 87-84.

April, May. June.
0 30 00 | 414 | 422 | 422 | 13 00 |05 | —17 | 403 | 20 00| —20|—34 | —22 | 23 0 30
130 |-05|4+05 |4+04|—01| 17 |—02|402|—28|—07| 22 | 407 |—03|—29|—21| 22 130
230 |—-20|—-20|—12|—07{ 20 |—07 | —24]|~30|—29]| 23 |422|409 |—14|—-12]| 20 2 30
330 |—41|-50|—24|—18| 22 |(—06|—38|—22|—24| 22 |451|420|411|410]| 16 3 30
430 |—64|—-71/-31|—-380| 23 |+4+02|—-12|—07—07| 20 |47-8|475 |+36|+43| 11 4 30
530 |~53|—-35|—32|—30| 22 |+418 420|410 |+423| 17 | 485 |+90 |55 | 459 7 5 30
6 30 00 | —01|—22|—24| 20 00 | 423 | 434 | +39| 12 00 | 420 | 467 | 454 5 6 30
730 {419 |4+19 | —02|—01]| 16 |—54|—23 |4-42| 438 7 | —82|—40 | 455 | 439 8 7 30
830 |—01]411[420 414 11 |—64|—31 441|431 5 | —82|—58 (434|409 12 8 30
930 |—12 | —-03 | 434 | 24 6 |—47|—11]4-34| 428 7 | —47 | =30 |406|—04]| 17 9 30
10 30 | —06 | 405 | 438 | 431 5 | —24 00 | 420 | 4-22 12 | —22 | —27 | —14 | —°15 20 10 30
11 30 | —03 | —09 | 437 | 435 7 |=071405]|—02]|407{ 17 {—06|—15|—29 | —15| 22 |11 30

Sun’s Decl. 10°, and Par. 8”:76. Sun’s Decl. 19°, and Par. 8”-70. Sun’s Decl. 23°, and Par. 8:66.

July. August. September,
030 00|—06|—14|—14| 20 00431430 | 414 | 11 00 {434 | 446 | 419 5 0 30
130|413 | 4+13 |405|404| 16 |+409 | 425 |4-41 | 424 7 00 {429 | 439 | 416 8 130
230 | +28 | 441|426 | 424 11 | 422|453 | 444 | 419 4 | =09 418|426 415 | 12 2 30
330 | 468 | 4+76 | 441 | 432 6 |+29|4+49 | 435 | 4+-23 8 | =27 |+410|402|—06| 17 3 30
4 30 | 487 | +99 | +48 | 451 5 |4+22|+4+49|+4+22 429 13 |~54|—51|—18|—21| 20 4 30
530 | +71 | 499 | 450 | 453 8 |—03|428 00 | 404 | 18 | —64|—74|—36|—34| 22 5 30
630 00| +44 442|437 | 13 00| 415 |—16 | —15| 21 00 | 414 | —45 | —52| 23 6 30
730 | =37 |—-22 420 |+411| 17 | 430|423 —21|—24| 22 |+4+64 (463 |—36]|—30]| 22 7 30
830 |—22|—-12|—01f—-07]| 20 |+37 |44 |—24|—24| 23 |+47|462| 18|15 20 8 30
930 |—-07|4+02|—22| 18| 23 |+423 |+36|—19|—23| 22 | 423|443 |402|—-05| 17 9 30
10 30 | —05 | 405 | —27 | —20 | 23 |4+04 |4+18|—03|—18| 19 | 409|453 |+4+26{4+08| 12 | 10 30
1130 | —051—-12{—251—-26}| 22 | —021445 14101 —04| 16 | —01 440|441 | 415 7 |11 30

Sun’s Decl. 219 and Par. 87-66. Sun’s Decl. 14°, and Par. 8”70, Sun’s Decl. 4°, and Par. 8+76.

October. November. December.
0 30 00|+ 32413 | 410} 12 00| —03 | —42 | —23| 20 00 |—~29|—77 | —26| 23 0 30
130 —09 |4+ 1:6{ —05 | 401 16 | —1:0 | —24 | —53 | —27 | 22 |—05|—-37|—70|—29| 22 130
230 —28|— 16 —24 | —06 | 20 | —-23 | —40|—56|—23| 23 |—02| -85 |—53|—04| 20 2 30
33053 | — 500 —37|—27| 22 | -82| —40|—47 | —16| 22 |+413|408 | —27|—02| 16 3 30
430 | —82 | —104] —45 | —29 | 23 | —34|—48|—34|—-13] 20 +26 | 432 | —01 426 11 4 30
530 | —67|—106 —46 | —39 | 22 1 12| =29 | —22 | 409 | 18 |441 |19 | 415 +34 7 5 30
6 30 00 | — 48 —37 | —38 | 20 00 [ =33 | 405 | 4+-02 ] 12 00| —~17 | 425 | 438 5 6 30
7380|433 |4 26/ —21 | —08| 17 | —24 | —42 | 414 | 418 7 |—38|—=71|+413|4-29 8 7 30
830 | 417 |+ 30/ 404 | 409 | 12 | —28 | —-31 | 415 | +-19 5 | =30 —71|—04|4-16| 12 8 30
9 30 00 | 4+ 18 419 | 420 7 1 —=21|—-86|-+09 |+17 7 |+4+09]-28 | —--32 00| 17 9 30
10 30 | 402 | + 25| 426 | 425 5 1 —-08|—-10 ‘00 | —~04| 12 | 402 —22|—53 | —15| 20 | 10 30
11 30 | 401 | 4+ 32| 424 | 415 7 {—02]—02{—-23{404| 16 |406|—25|—70|—30| 23 |11 30

Sun’s Decl. 9°, and Par. 87-84, Sun’s Decl. 18°, and Par. 8”+90. Sun’s Decl. 23°, and Par. 894,
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TasLe XXIV. (7.)

Showing the Moon’s Parallax Inequality in the Interval and in the Height of High
Water, as deduced from BerNourur's theory and from the results of observation
contained in Table XIX. See Plate II.

H. P. 54", H. P. 55,
Sob Time Sobb T
of Moon’s dJ dr d+ dr 0%7\;001:’1:
Trfgxsit Transit
Theory. | Dfel- | Theory. | DRer | Theory. | DRe | Theory. | Cton.
h m m m feet. feet. m m feet. feet., h m
0 30 00 | — 01 | — 66 | — 46 00 { +02 | — 45 | — 4 0 30
130 | —20{ -84 {—~66 | —°57|—13|—29 | —45 | — 34 130
2 30 — 421 ~62 | —64 | —59 | —27 | — 45 | — 44 | — 38 2 30
330 { —65 | -129 | — 62 | — 79 | — 42 | — 83 | — 42 | — 61 3 30
4 30 — 87 | =130 | — 61 | — 78 | — 56 | — 89 | — 42 | — 56 4 30
5 30 -84 | —117 | — 64 | — 97 | — 52 | — 89 | — 44 | — 72 5 30
6 30 00 | — 18 | — 66 | — 79 00 | — 26 | — 45 | — 57 6 30
730 | +84 | 405 | — 64| — 8 | +52 | 4+04|— 44|50 780
8 30 + 87 | + 50 — 61 — 67 | + 56 | + 35 — 42 | — 41 8 30
930 |+ 65| +32 | —-62]| 52| +42 | +24 | —-42]|—-40] 930
1030 |+ 42 | 421 {— 64| ~-37 | +27 | +29 | — 44 | — 20 {1030
1130 |+ 20 } 4+ 31 — 66 | — 55 |+ 13 | +29 | — 45 | — 42 | 11 30
H. P. 56", H. P. 57
0 30 00} — 05| — 23 | — 10 0-0 00 <00 00 0 30
130 | —-06 | —22 | — 23 | — 19 0-0 0:0 00 00 130
2 30 - 13 | - 17 |- 23 | — 23 00 0:0 00 00 2 30
3 30 - 20 | — 2% — 21 — 37 00 0:0 00 00 3 30
4 30 - 27 | — 48 | — 21 | — 27 00 0-0 00 00 4 30
5 30 - 25 | - 60 | — 22 | — 32 0-0 00 00 00 5 30
6 30 00 | — 10 | — 23 | — 25 00 00 00 00 6 30
7 30 + 25 — 06 | — 22 — 20 00 00 00 00 7 30
8 30 +27 1 4+05 | —-21 | — 24 00 00 00 00 8 30
930 | 4+20 |4+ 11 | —~ 21 } — 20 00 00 00 00 9 30
10 30 + 13 | 4 05 — 23 — 03 00 00 00 00 | 10 30
113 {406 | 433 | —-23 | —25|. 00 00 00 00 | 11 30
H. P. 5% H. P. 59,
0 30 00 | 421 | 4+ 24 | 4+ 12 00 | +27 | 4+ 49 | + 35| 030
13 | +06 | —~03 | +24 ! +23|4+12|+08 |+ 48|+ -39 | 130
230 |+ 13 | +29 | 423 [+ 19|+ 25 | +35 |+ 47 | + 47 | 230
330 | +20 | +48 |+ 22 |+ 16| +38 | +71 | +45+39] 330
430 | +25 | 445 |+ 22 |4+ 16 |+ 48 |+ 94 | + 45 | + 58 | 430
530 | +20 | +38 | + 28 |+ 26|+ 42| +62 |+ 46|+ 63| 530
6 30 00 | +34 | 4 24 | + 26 00 | +53 |4+ 49 | + 61 | 630
78 | —20 | —15 |+ 23 | +31 | —42 | —30 |+ 46 | + 53 | 730
830 |~ 25 |4+ 01 | +22 | +19 | —48 | —31 |+ 45|+ -46 | 830
93 |—20 | —~19 |4 22 | 33| —38 | —29 |+ 45| 4 ‘34 9 30
10 30 - 138 | —12 | 4 23 | 4+ 29| — 2% 18 | 4 47 | + 53 | 10 30
1130 | —06 | +18 | 424 | 4+ 11 | — 12 | + 24 | 4 48 | 4 31 | 11 30
H. P. 60 H. P. 6l
030 00 | +10 | + 75 | + 67 00 | +17 | 4101 | + 79 | 030
13 | +18 | 422 |+ 78 | + 65 | 423 | + 30 | 4099 { + 84 | 130
230 |4+36 | 4+60|4+72 | +70 | +47 | +61|+097 |+ 71| 230
330 | +55 | 4+80 |+ 70 |+ 69|+ 71 4095 3 30
430 |+ 69 [ 4128 | + 69 | + 70 | + 89 +0-94 4 30
5 30 + 61 + 71 + 76 4097 5 30
6 30 00 + 75 00 4101 6 30
78 | —61]|—23|4+71|+69 |76 4097 7 30
830 [ —-69 | —33 |4+ 69 |+ 60 | — 89 +0:94 8 30
930 | —55 | —54 | +70 | +61 | 711 —=51]4+095 |+ 77| 930
1030 | —36 |— 26|+ 72 |+ 70 | — 47 | —26 | 4097 | + 86 | 10 30
11 30 - 18| 4+07 | +73 |+ 53| —-23|—111|4+09 | 4 63 |11 30
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TasLe XXV. (%)

Showing the Diurnal Inequality in the Interval and in the Height of High Water for
the first six months of the year, for the Moon’s Transit B, r.m. See Plate III.

January. February. March.
Apparent Apparent
Solar Tir{xe i S(?fkﬁ ;I(‘);{%e
o'tr xggﬁ s d+. dh. d . dh. d . d 7. A oon
B, Observation. | Observation, | Observation. | Observation. | Observation. | Observation. B.
P.M.
h m m © feet. m feet, m feet, h m
0 30 -+ 2:3 + 05 + 82 -+ <05 + 32 — 09 0 30
130 -+ 32 -+ 05 + 28 - 10 -+ 25 — 08 130
2 30 + 32 4102 | + 30 —~ 05 + 14 - 15 2 30
3 30 + 33 00 + 25 - 10 + 21 — 16 3 30
4 30 + 49 <00 -+ 35 — 08 + 16 — 17 4 30
5 30 + 60 + -05 + 41 - 03 | 4 12 — 22 5 30
6 30 + 51 + 05 -+ 16 - 06 | — 09 — 23 6 30
7 30 + 2:0 ~+ 06 + 06 — 17 — 18 — 36 730
8 30 + 02 - 02 — 04 - 22 - 17 — 32 8 30
9 30 — 07 - 11 - 15 — 16 — 27 — 17 9 30
10 30 — 09 - 15 - 27 - 20 —_ 25 — 08 10 30
11 30 - 10 — 07 - 29 — 06 — 2:2 — 04 11 30
April. May. June.
0 30 + 19 ~ 08 + 06 ‘10 — 08 — 14 0 30
130 + 12 — 05 00 - 11 — 14 — 08 130
2 30 + 08 - 18 - 11 - 15 — 26 - 15 2 30
3 30 - 05 - 20 - 30 - 23 - 43 — 15 3 30
4 30 - 20 — 28 — 42 -3 ~ 46 — 15 4 30
5 30 - 33 -3 - 70 — 40 — 78 - 23 5 30
6 30 — 47 — 34 - 53 — 35 - 59 — 17 6 30
7 30 — 42 — 40 — 50 —_ D - 49 - 12 7 30
8 30 - 27 - 3 — 38 — 21 - 17 — 05 8 30
9 30 C— 34 - 13 - 22 - 09 — 11 - 04 9 30
10 30 - 29 — 08 - 15 -— 03 — 04 4 04 10 30
11 30 - 23 — N3 - 22 -+ 01 + 05 -+ 02 11 30

The tide depending on the Moon’s Transit a.m. for the last six months has the
same inequality and the same signs as the above; and in the first six months a.m.
and the last six months p.m. the same values obtain, but with a contrary sign.

The quantities in the columns headed “ Observation” have been obtained by taking
the mean of January and July, February and August, &c., a.m. and p.m., as ex-
plained in p. 100.
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TasLe XXVI.

Showing that part of the Diurnal Inequality in the Height of High Water de-
pending on the Moon, calculated from the expression d 2 = Bsin 2V, assuming
for Parallax 57', B = 05 feet.

d A
Moon’s Moon’s Horizontal Parallax,
Declina.

tion. 54/, 55/, 57", 59, 6Y’,
3 04 05 ‘05 06 06
6 09 09 10 11 12
9 13 ‘14 ’15 17 18
12 17 18 20 22 24
15 21 22 25 27 30
18 25 26 29 32 35
21 28 30 33 37 40
24 31 33 37 40 44
27 34 36 40 44 48
30 37 39 43 47 51

For Moon’s Upper Transit the correction in the above Table has the same sign as
the Declination. For the Lower Transit it has a contrary sign.

This Table was originally calculated for an hourly variation of ¢, and for a Mean
Parallax from the expression d # = Bsin 23 cos+; but it being found that as long
as the factor B was less than unity, cos+ might always be considered equal to 1, it
was thought preferable to Tabulate it in the above form, which admits of B varying
as the cube of the Moon’s Parallax.

TasrLe XXVII.

The following Table contains the part of the Diurnal Inequality in the Height
depending upon the Sun’s Declination, calculated from the expression

(A) Bsin2dcos ¢ log (A) = 9'56965.
Sun’s Declination,

e 30, 6°. 9o, | 120, | 1so. | 180, | 210 | 240 e

0 |+ 02|+ 04 | 4+06 |4 08|4+10]4-11]|+-13 |4 14| 360
15 | 402 | 404 | 406|408 409 |4 11| 4134+ 14] 345
30 |4+ 02 |04 | 405|407 | 409|410 12413 330
45 | 4+ 02 | 4+ 03 | 405 |+ 06 | 408 | + 09 | 4+ 11 | 412 | 315 .
60 |4+ 01 | +-03 | 4 04 | 405 | -+ 06 | 4+ 07 | + 08 | + 09 | 300
75 | 4+ 01 | 4+ 02 | 402 |+ 03 | + 04 | 4 04 | + 05 | + 06 | 285
90 00 00 00 00 00 00 00 00 270
105 - 01 | - 02| —~02|—03|—04)|—+04 ]|~ 05|~ -06 255
120 - 01| —+03 ] —+04 | =05 ]| ~06)|—°07|~-08 | —-09 240
135 - 02 | — 03 |~ 05 | —~ 06 |~ 08 ]-—~+09]|—"11]|—"'12 225
150 — 02 | -~ 04 | — 05 | =07 | — 09 | — 10 | — 12 | — 13 210
165 - 02 | — 04|~ 06 | — 08| =209 |—"-11]—"13 | —"14 195
180 - 02 | — 04| —~06 | 08 | —"-10| -~ 11| — 13 | — 14 180




136 MR. LUBBOCK ON THE TIDES.

TasLe XXVIIL (Z)

Showing the Interval and Height of High
Water at the London Docks, with the Sun’s
and Moon’s Declinations, and the Moon’s
Horizontal Parallax, (for the Mean of all
the Moon’s Transits B occurring between
oM and 1") for every year from1802 to 1835.

> Height | Moon’s 5 Sun’s

Year. oNflglt:gg:. ’11‘1\231212 Interval, otg Declina- Hl\(l)I;). ?ll’]asr. Declina.

vations. B. Tide. tion. tion.

h m h m ft. in. ° ’ °

1802 58 0294]3122| 22 38| 170 575 14-1
1803 59 0291312422 64| 17:1 574 14-3
1804 56 02923 138| 22 107| 157 576 13-8
1805 54 0279|311:2) 22 70| 158 573 14-8
1806 57 0303312422 72 144 57'5 14-5
1807 57 0313|3 67|22 77| 135 57:3 14:6
1808 55 0325|8101| 22 72| 127 573 141
1809 59 02923 106 22 11-0| 120 572 14-7
1810 54 0293|3 107( 22 102} 116 577 15-1
1811 60 02983 72|23 04| 1I'] 57'3 14-3
1812 53 02783 6723 11| 113 574 14:0
1813 59 0277(8 53|22 99| 128 57°1 14-4
1814 59 02903 6322105 135 575 14:4
1815 59 02953 59|22 70( 150 57°1 14:5
1816 57 02793 51|22 92| 152 572 13-8
1817 57 02923 34|22 78| 166 57°1 14:3
1818 57 0284|383 3522 94| 175 574 145
1819 55 02873 36|22 67| 17°0 573 141
1820 58 03023 27({22 87| 173 573 14-2
1821 58 031113 21|22 95| 175 570 141
1822 59 03073 36|22 81| 172 57-2 144
1823 57 029738 71|22105| 157 572 14-1
1824 61 02963 41|22 11:3| 153 573 14-1
1825 63 0304|383 70| 22107 142 573 14-9
1826 59 02803 95|22112| 130 57-3 145
1827 53 02963 6122113 124 574 1449
1828 61 031:5(3 55123 20] 115 571 146
1829 56 02993 60|23 20| 113 573 15°1
1830 57 0319/3 22|23 11| 116 572 14+7
1831 57 031:3]3 51|23 05| 121 57°1 14-3
1832 55 03003 85|22 50/ 135 572 153
1833 60 02913 11:6| 22 93| 135 574 14-4
1834 57 0278|3110} 22 86| 155 574 14-9
1835 53 0280(311-1| 22 83| 155 575 137

TasrLe XXIX. (m.)
Interpolated from Table XXVIII,
by reducing each quantity to
Moon’s Transit (B) 0k 30™, and
correcting for deviation from
Mean Declinationsand Parallax.

Year. Interval. | Height,
h m ft.
1802 | 3 11-8 2227
1803 | 3 12:0 | 2251
1804 | 3 133 | 2279
1805 3 104 22:54
1806 | 3 122 | 2248
1807 |3 68 2252
1808 | 3 106 | 22-44
1809 | 3 103 22-76
1810 | 3 101 22-58
1811 3 67 22-80
1812 |3 59 2285
1813 | 3 46 22-67
1814 3 57 | 2270
1815 3 57 22-56
1816 3 44 22+71
1817 |3 31 22-68
1818 3 29 22:77
1819 |3 30 | 2257
1820 |3 26 | 2275
1821 3 24 | 22:88
1822 |3 37 | 2272
1823 3 70 | 2285
1824 3 38 [ 2288
1825 3 69 22:80
1826 | 3 88 2277
1827 3 58 22-75
1828 3 58 23:03
1829 3 58 22-97
1830 |3 26 | 2293
1831 3 55 22:90
1832 | 3 84 22-32
1833 | 3 11-2 | 2263
1834 | 3 101 22-65
1835 3 103 2266

TaprLe XXX. (n.)
Showing the Establishment of the Port of Londonsince 1802,0btained from Table X XIX.
by altering the argument from Transit B to Transit F, and reducing it to 0" 0™ from

0t 30m, Moon’s Hor. Par. 57/, and Decl. 15°.

Moon’s Transit F = Qh Qm,

Interval. | Height.

Year. Interval*, | Height. Year.
h m ft.
1802 | 2 59 | 2190 1819
1803 |2 61 | 2214 1820
1804 | 2 74 | 2242 1821
1805 | 2 45 | 2217 1822
1806 |2 63 | 2211 1823
1807 (2 09 [ 2215 1824
1808 | 2 47 | 22:07 1825
1809 | 2 44 | 22:39 1826
1810 |2 42 | 2221 1827
1811 {2 08 | 2243 1828
1812 | 2 00 | 2248 1829
1813 |1 587 | 2230 1830
1814 | 1 598 | 2233 1831
1815 1598 | 2219 1832
1816 | 1 585 | 22:34 1833
1817 |1 572 | 22:31 1834
1818 | 1 570 | 2240 1835

ft.

22-20
22-38
22:51
22-35
2248
22-51
22-43
22-40
22-38
22-66
22-60
2256
2253
21-95
2226
22-28
22-29
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TasrLe XXXI.
Observations of High Water in May 1836.

N Plymouth. Portsmouth, | London Docks.| Pembroke. Salﬁ;l(:'s:g(g};ck. Leith.
ate.
Time. | Height. | Time, | Height. | Time, | Height. | Time. | Height. | Time. | Height. | Time, Height.
1836. h m |ft, in, h m |[ft. in. h m |ft. in, h m ft. in.| h m ft. in, h m | ft. in,
May 1. A.M. 512 |17 105} 11 28 |18 69| 1 40| 22 10 620122 9|11 6|18 5 21216 1
P.M.| 545 |17 7L 11 48 |18 11:8| 210 | 23 8 64022 9|1125 |18 3 22416 4
2,AM.| 6 5 (17 8% ... 22024 2 7 0122 6115018 0| 24616 4
PM.| 622|17 6| 0 5 (18 39| 24525 9 715122 6| oives | verenn 3 4]16 10
3. AM.| 644 |17 103| 0 35 |18 72| 25524 3 735122 9 0 51710 32316 2
P.M.| 7 6|18 241 055 19 15 325 |24 4 8 022 9 03018 1 35416 8
4. AM.| 72817 6 11519 49 340 |24 2 8 023 6 050 |18 1 418 |16 O
PM.| 75417 9% 135 19 02| 4 023 6 82523 0 11217 11 443 |15 11
5.AM.| 81316 8 158181144 42523 5 850 (21 6 12617 5 5 8|15 0
P.M.| 82216105 230 |18 52| 435022 9 91021 0 2 0|16 0 53|15 5
6. AM.] 9 115 55| 250 (18 32 515| 2211 930120 3 2201|1510 6 514 0
PM.| 932156 61| 32517 53| 535121 6[1010(19 6| 250 |14 4 62713 9
7.AM. 956 14 13| 3 45 17 20 61021111045 |17 5 315 |14 2 7 0[13 0
PM.| 1017 |15 14| 430116 110 62020 3111016 6 349 |12 9 74013 1
8.AM. 11 2|13 63| 5151|116 86| 715201011 55|16 7 429113 1 8§18 |12 5
P.M.| 11 37 (14 8%| 5 45 16 87| 735(19 2| ... 5 6|11 9 9 6|12 4
9. AM.| ceveen | e 61516 12| 83520 61225 (17 6| 55013 0 93012 3
P.M.| 032|138 64| 7 016 70 920|119 01255 |17 3 640 |12 01018 |12 7
10, A.M.| 12 55 |14 10 720116 13|10 5|20 8 11017 6 716113 6|10 34 |12 7
PM.| 14714 2L} 8 § 16 96|1030 |19 0 230|17 6 7501210112813 1
11.AM.| 21915 31| 843 (16 5771115 |20 7 255 |18 10 82514 711136 |13 3
P.M.| 258 14113 9 8 17 47|11 30|20 3 34518 8 8§56 |14 5| cives | cenenn
12.A.M.| 315 1510 942 |16 11°5| ...... | .ooee 4 5120 0 91415 9 0101|1311
P.M.| 840|156 75|10 5|17 110{ 121021 6 43020 3 942 115 1 022 |14 7
13. A M.| 353 |16 35| 1020 (17 901225 |21 3 45020 6 95716 0 058 |14 4
PM.| 42316 0 |1046 (17 95| 1 021 8 510120 3|1016|15 7 1 2|14 8
14.AM.| 44316 4 {1055 (17 60| 110 |21 6 530120 61034 |16 0 132 |14 7
PM.| 5 216 33|11 15|17 98] 125 1|22 3 53021 0104815 9 138 |14 9
15,AM.] 51916 3 |11 32|17 35| 14521 11 54512010 (111016 1 155 |14 10
P.M.| 52816 4f| 1151 |17 11-2| 210 | 22 1 6102011 |11 24|16 0| 212|156 0
16. AM.| 547 |16 2 | ...oe. | vereee 22022 1 63520 6 (1145|1510 229 |14 11
PM.| 6 4|16 6%| 014 |17 62| 2 45|22 4 6452010 1158|1510 257 |14 7
17. AM.| 62616 0 02417 87| 3 522 0 715120 3 ... 313 |14 4
PM.| 63516 &5 03917 28| 31522 0 73520 3 016 |15 2 332|145
18. AM.| 647 |15 83| 058117 53| 33021 8 750119 8 03015 6| 350|14 2
PM.| 7 4|16 4 12017 45 35021 8 8§ 020 0 046 |14 9| 41013 8
19.AM.| 731 |15 7F| 13517 50| 410|22 0 8§25 |19 8 1 41410 42|13 7
PM.| 73616 0 15016 1113 42021 2 83520 0 122 |14 3 43813 7
20,AM.| 753 16 0% 2 0|17 05| 4352011 8§45 |19 6 13514 6 4 58 3 5
PM.] 8 115 95| 220116 11-3| 445 |20 9 9 0|18 6 2 013 6 526|13-1
21 AM.| 836 |14 81 237 |17 00/ 51020 9 930 |17 11 215 |13 8 541113 1
PM.| 845|156 6 3 0|17 16| 515|120 8 945 |17 6| 24012 6 6 8|12 6
22,AM.| 9 6|13 105 314 |16 10| 555 (20 1(1010 (17 6| 3 0|12 11 63712 3
PM.| 929(15 1 33016 45| 6 0|19 2[1030|17 0] 31911 ¢ 7 5112 1
23.AM.| 953 13105 356|156 98| 6351911 (11 0|16 0| 350|11 9 738 |11 9
P.M.| 1036 (14 83| 42716 98| 7 0|19 4[1125|16 3 415110 3 8§14 (11 8
24, AM.|[ 11 2|13 6 518116 75| 78520 0| soveere | cveens 45511 3 83611 4
P.M.|{ 1148 |14 3 54316 70| 75518 41215 |16 6 54011 0 913 |11 9
25, AM.| veiier | ceeene 618 |15 51| 85519 4123516 10 62012 0 953112 1
PM.| 03413 93| 650 |16 82| 920]|19 2 130|16 8 7 01110101612 4
26.AM.| 1 8|14 9L| 7 40|15 105| 10 10 | 20 8 15517 10 72012101046 |12 5
PM.| 144 |14 7%| 812116 2:0|1045 |19 9 23018 0 758118 6111313 0
27.AM.| 216 |15 45| 83816 40{11 202010 31019 O 828 |14 1(1133 |13 5
PM.| 249 (15 9% 9 51|17 80|11 35|20 7| 34019 6 846 (15 1| ......
28.AM.| 3 616 1L| 921 |17 46| ...... | ...t . 35020 6 9111|1510 0 5|14 2
PM.| 337|16 73| 956 (18 51|12 5|21 7 420021 0 93516 6 02714 6
29,AM.| 4 0|16 11%| 10 12 18 02|12 20| 21 10 44521 O 955|16 8 05214 11
PM.| 42717 1%|1037 (18 85|12 50 | 22 11 445022 0101617 7 117 |15 4
30. AM.| 447 |17 33|11 4|18 52| 11022 3 51022 31040 |17 10 1341511
PM.| 52617 103| 112319 46| 135 (23 3 545 (2210(11 018 1 2 8|16 4
3l.AM.| 542 (1710 | 11 42 {18 95| 150 |23 3 610123 0112318 6 224|116 5
PM.| 6 5|18 3%| ...... coreen 22023 8 640 |23 41145 |18 9| 25816 11
MDCCCXXXVII. T
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Index to the Tables.

Results deduced from Observations made at L1VERPOOL.

These observations were made at Liverpool by Mr. Hurcainson, Dockmaster at
that place: they are now in the possession of the Liverpool Lyceum, and they were
granted with the greatest kindness and liberality to the author for the purposes of
this inquiry by the Committee of that Institution.

The intervals in Tables I. II. IV. V. and VI. should be increased by 36 hours to
give the real inferval between the moon’s transit A and the time of high water.

I have concluded that Mr. HurcainsonN’s observations are given in apparent
solar time.

Table I. (a.), showing the Interval between the Apparent Solar Time of the Moon’s
Transit and the Time of High Water, and the Height of High Water at the Liverpool
Docks, corresponding to the Apparent Solar Time of the Moon’s Transit A in each
month of the year, from 13,391 observations made at the Liverpool Docks, between
the 1st of January 1774 and the 31st of December 1792.

Table IL. (6.) (Interpolated from Table 1.), showing the Interval between the Ap-
parent Solar Time of the Moon’s Transit A, and the Time of High Water at the
Liverpool Docks for each month in the year.

Table III. (c.) {Interpolated from Table I.), showing the Height of High Water at
the Liverpool Docks, corresponding to the Apparent Solar Time of the Moon’s
Transit A, in each month of the year.

Table IV. (d.), showing the Interval between the Apparent Solar Time of the Moon’s
Transit and the Time of High Water at the Liverpool Docks, corresponding to the
Apparent Solar Time of the Moon’s Transit A, for every minute of her Horizontal
Parallax.

Table V. (e.), Interpolated from Table IV., and reduced to Moon’s Declination 15°.

Table VL. (f.), showing the Interval between the Apparent Solar Time of the
Moon’s Transit and the Time of High Water, and the Height of High Water at the
Liverpool Docks, corresponding to the Apparent Solar Time of the Moon’s Upper
and Lower Transit A, A.m. and p.m.

Table VII. (g.), showing the Diurnal Inequality at Liverpool, or the Difference in
the Interval between the Apparent Solar Time of the Moon’s Transit and the Time
of High Water, and the Interval in Table IL., and the Difference between the Height
of High Water and the Height in Table IIL.

Table VIII. (%.), showing a Comparison between the Semimenstrual Correction at
Liverpool in the Interval and in the Height, as deduced from theory and from the
results of observation contained in Tables II. and III.

Table IX. (i.), showing the Calendar-month Inequality in the Interval and in the
Height of High Water, as deduced from BerNourLr's theory and from the results of
observation contained in Tables II. and III. See Plate I.

Table X. (j.), showing the Moon’s Parallax Inequality in the Interval and in the
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Height of High Water, as deduced from BerNouLLr’s theory and from the results of
observation contained in Table V. See Plate 1I.

Table XI. (k.), showing the Diurnal Inequality in the Interval and in the Height
for the first six months of the year for the Moon’s Transit A, p.m. See Plate III.

Table XII. (/.), showing the Interval and Height of High Water at the Liverpool
Docks, with the Sun’s and Moon’s Declinations, and the Moon’s Horizontal Parallax
(for the mean of all the Moon’s Transits A occurring between 0" and 1) for every
year from 1774 to 1792.

Table XIII. (m.), interpolated from Table XII. by reducing each quantity to
Moon’s Transit A (0" 30™), and correcting the quantities for deviation from mean
Declinations and Parallax.

Table XIV. (n.), showing the Establishment of the Port of Liverpool obtained from
Table XIII. by altering the argument from Transit A to Transit D, and reducing it
to Ot O™ from 0" 30™. Moon’s Hor. Par. 57/, and Decl. 15°.

Results deduced from Observations made at LoNDON.

These observations were made at the London Docks under the direction of the
late Mr. PEirsE, and they are now in the possession of the Royal Society.

The intervals in Tables XV. XVI. XVIII. XIX. and XX. must be increased by
48 hours to give the real interval between the moon’s transit B and the time of high
water.

I have concluded that these cbservations are given in mean solar time.

Table XV. (a.), showing the Interval between the Apparent Solar Time of the Moon’s
Transit and the Time of High Water, and the Height of High Water at the London
Docks, corresponding to the Apparent Solar Time of the Moon’s Transit B in each
month of the year, from 24,592 observations made at the London Docks, between
the 1st of September 1801 and the 31st of August 1836.

Table XVI. (b.) (Interpolated from Table XV.), showing the Interval between
the Apparent Solar Time of the Moon’s Transit B, and the Time of High Water at
the London Docks for each month in the year.

Table XVII. (c.) (Interpolated from Table XV.), showing the Height of High
Water at the London Docks, corresponding to the Apparent Solar Time of the Moon’s
Transit B, in each month of the year.

Table XVIIIL. (d.), showing the Interval between the Apparent Solar Time of the
Moon’s Transit and the Time of High Water at the London Docks, corresponding to
the Apparent Solar Time of the Moon’s Transit B, for every minute of her Horizontal
Parallax. '

Table XIX. (e.), Interpolated from Table XVIII.

Table XX. (f.), showing the Interval between the Apparent Solar Time of the
Moon’s Transit and the Time of High Water, and the Height of High Water at the
London Docks, corresponding to the Apparent Solar Time of the Moon’s Transit B,
A.Mm. and p.m.

T 2
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Table XXI. (g.), showing the Diurnal Inequality at London, or the Difference in
the Interval between the Apparent Solar Time of the Moon’s Transit and the Time
of High Water, and the Interval in Table XVI., and the Difference between the
Height of High Water and the Height in Table XVII.

Table XXII. (A.), showing a Comparison between the Semlmenstrual Inequality at
London in the Interval and in the Height, as deduced from theory and from the
results of observation contained in Tables XVI. and XVII.

Table XXIII. (i.), showing the Calendar-month Inequality in the Interval and in
the Height of High Water, as deduced from BernouLLr’s theory and from the results
of observation contained in Tables XVI. and XVII. See Plate I.

Table XXIV. (4.), showing the Moon’s Parallax Inequality in the Interval and in
the Height of High Water, as deduced from BerNouLLr’s theory and from the results
of observation contained in Table XIX. See Plate II.

Table XXV. (%.), showing the Diurnal Inequality in the Interval and in the Height
of High Water for the first six months of the year, for the Moon’s Transit B, p.m.
See Plate III.

As the London discussion contained in this paper has been made with reference to
transit B, and the discussion of the Liverpool obseryations has been made with re-
ference to transit A, it was necessary to pay attention to this circumstance in the
comparisons on the Plates. This has been done for the present roughly, by placing
the London corrections more to the left by half an hour. The interval corrections
would strictly require, in extreme cases, a slight alteration, which may be obtained
from Tables XXIII. XXV. and XXVII., given in a former paper*.

Table XXVI., showing that part of the Diurnal Inequality in the Height of High
Water depending on the Moon, calculated from the expression d 2 = B sin 29, as-
suming for Parallax 57', B = 05 feet.

Table XXVII. contains the part of the Diurnal Inequality in the Height depending
upon the Sun’s Declination, calculated from the expression

(4) Bsin 2 dcos ¢ log (4) = 9'56965.

Table XXVIII. (/.), showing the Interval and Height of High Water at the
London Docks with the Sun’s and Moon’s Declinations, and the Moon’s Horizontal
Parallax, for the Mean of all the Moon’s Transits B occurring between 0" and 1" for
every year from 1802 to 1835.

Table XXIX. (m.), interpolated from Table XXVIII. by reducing each quantity
to Moon’s Transit (B) 0" 30™, and correcting for deviation from Mean Declinations
and Parallax.

Table XXX. (n.), showing the Establishment of the Port of London since 1802,
obtained from Table XXIX. by altering the argument from Transit B to Transit F,
and reducing it to O* 0™ from O 30™. Moon’s Hor. Par. 57/, and Decl. 15°.

Table XXXI. Observations of High Water in May 1836. See Plate IV.

* Philosophical Transactions, 1836, p. 255.
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