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THE KINGSTON BAROGRAPH.

During the early part of the year 1892, plans were proposed to commence a series of observations
relating to the diurnal variation of the barometric pressure for this Island on a more complete scale
than those already compiled from -only the 7 a.m. 8 p.m. and 11 p.m. eye-readings for the six-year
period 1881-86, already referred to in previous reports ; to effect this purpose it was arranged to con-
struet an apparatus to record automatically, employmg the photographic method, for insuring a con-
tinous registration of the full twenty-four hours for each day. .

The room. appropriated by the Weather Office, which is situated on the ground floor of the North
range of Public Buildings, at the Purade Square, in the City of Kingston, was found to be admirably
suited for the fitting up of this apparatus. After everything was placed in position the operation of re-
cording was started in August, 1892, and was kept up without intermission until August 1891, there-
fore securing a faithful representation of each hourly pressure during a period of two years.

As but few Meteorological Stations, and especially those situated within the lower Latitudes, are
thus equipped with this additional aid; the impediments arising are such as to involve much steady
attention and labovur to maintain an uninterrupted series of records for anylength of time, as well as the
resalting work of tabulating and striking of the averages for such a large number of figures, these
investigations were therefore instituted with s view of aiding to a small extent the scanty knowledge

of the alternations of atmospheric pressure on the earth’s surface, relating not only to the di-
urnel rotation of the earth, and to the position of the station with regard to the changing declination of
sun month by month, but also to those local disturbances which at irregular intervals may go to in-
terrupt the curves of pressure, such as those of cyclone depressions, rain, thunderstorms &e.; and per-
mitting, besides, the opportunity of comparisons to be meade with the results derived from stations at
other Latitudes.

Although photographs have been secured for the length of two years, all the measurements for the
barometric means have been confined to the first twelve months, only; but reference has been how-
ever made as to the generul character of the changes of pressure in relation to the local changes of
weather during the whole period of two years, and much that is interesting will be discusssed.

This article will be divided under the following heads :—
1. The description of the apparatus.
2, The determination of the Scale.’
3. Remarks upon the Barograms, Diurnal variation, &c.
4. Local weather disturbances.

1. The description of the apparafus.

Tt may be mentioncd that where a tolerable degree of accuracy is required the Aneroid Barograph
on account of the insurmountable friction of its parts, is rendered almost unreliable for the purposes
which are to be met in this ease. Thisis overcome by using a good Mercurial Standard : where the
slightest change of pressure is imwmediately communicated to the column of mercury, all friction heing
practically reduced to a minimum.

In the months of June and July 1892, a part of the room used as the Weather Office, already
mentioned, was fitted up with the new apparatus., The East brick-wall waa selected as & support for
the fittings (this wsll is about a century old) sothat the parts of the apparatus permanently fixed into
its face are to a great extent secured against any likely eettlement or displacement.

: The beat seasoned white pine and cedar woods were employed in the construction of the camera-box,
plides, supports &c. The apparatus is nearly entirely of wood.

The barometer is one of Negretti and Zambra’s Standard pattern and the elevation of the cistern
above the mean ses-level is 48 feet being almost adjacent with—and of the same level as— the Btandard
No. 1812 on which the daily 7 a.m. and 8 p.m. eye-readings are taken, in the same room, so that a very
desirable comparison with one another can be made at convenience during the course of observations,

The apparatus is constructed as follows :—

Figs. No. 1, 2, and 3 will facilitate to explain the arrangement.

In Fig. No. 1 is shewn that the light is derived from & small gas burner A, inclosed in a recess in
#he wall; and the current of heated air is conducted through a draught hole N, into the open air of
.themext room. B is an ordinary double convex condenser. © the barometer suspended from a hook,
.wvhich is attached tfo the temperature compensating device, the lower end of which is allowed to
‘hang freely in the usual brass ring below so as to prevent awinging. D is an achromatic photo. view
lens of single combination, and of about 6 inches focal length, mounted on a solid wooden Irame.
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E is & screen with a square opening of about 4 inches in height by § inch in breadth, placed mo as to
intercept any diffused rays of light. G is the sensitive-plate holder which takes a dry-plate 10 ins. x 8
ins. gize. The image of the top of the column of mercury is therefore focussed on to the plate, and
being magnified to about twice the original, any slight variations in the movement of the mercury oo-
lumn are reproduced in greater detail. Before the image goes on the plate it passes through a alit, fixed
very near to the plate, made up of two clean brass edges about 5}y ineh apart, permitting only the
light from the extreme top of the convex surface of the mercury to fall through; a very thin
vertical line of light is therefore the impression made at the focus on the photographic plate, such line

Fig
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will of course vary in length corresponding with the change in height of the column of mercury. &
being the plate holder, it is madeé to travel horizontelly from one gide to the other by means of clock-
work mechanism, - better seen in Fig. No. 2. The long shaft of the clock is provided with a small
pinion that drives the rack Q attached to the slide . At the opposite~side of G a cord is attached
which hangs over a single sheave &uﬂey R at the end of which a weight H is suspended that aids the
clock train, enabling the slide to traverse with greater ease. The clock is so timed that three
days are oocupied by the slide in going from one sideto the other. One hour on the baregram is
represented by a space of about cne-eighth of an inch. ' ’ :

For the purpose of having some mark to denote the hour of the day on the plate, & small shuiteris
fitted in front of the slit ¥, Fig. 3, whioch is made to shut off automatically the light from s small portion
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of the alit at each hour, for the space of abont five minutes, this is operated by an electro-magnet T.
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Fig. 2,

Kingston Mean Time been taken—

At the end of the period of three days, a fresh line, be-
low the first, is started on the plate. This is done by simply
releasing the catch at the bottom of G and moving it to
one of the next saw-cuts in the frame, marked P (the slide
moving vertically as well), the entire slide then goes back to
the left, horizontally : each line of the barogram is keft
about one inch from the other during ordinary weather. In
the event of a cyclone approaching, thenone; or even two, ex-
tra notches can be skipped, a plate will therefore accomplish
a l;'eoord of 24 days, there being 8 lines of 3 days each toa
plate. L.
For getting steadiness to the arrangement a good white
pine post M 11 ins. x 2 ins. in section, is serewed to the bot-
tom of the camera, and the lower end is embedded in solid
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Fig., 3.
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cement conerete in the ground below the floor : contact with the floor is therefore avoided.
As the temperature of the room varies (although small and hardly more than 8% Fah. in range of
extreme temperature from the be giinning to the end of the month) a device for compensating the effects

of temperatare is attached. This is
given in detail on Fig. No. 4. Instead
of having a long zinc bar about 14 feet
in length above the barometer, acting
directly, the principle of the lever
is adopted as recommended by Mr.
Maxwell Hall, the zinc bar required
is therefore reduced to 42 inches in
length, taking much less head-room.
This wine rod is § inch in diameter,
and both ends are threaded so as to
fit losely into the threaded holes in
the iron support 8 and the iron
lever V, which answers all practi-

n! , In this Barometer the adjusting

~ screw remains permanently fixed, then
suppose there should be an inch fall
in barometric pressure the actual in-
dicated fall on the divided scale would
be only about 0.9inch, and a rise of
0.1 inch, making a total of 1.0 inch
shortening- of the column from the
cistern to the top, being purely rela-
tive. This proportion will remain
true whether the pressure be changed
by 0.001 inch or by 2 or 83 inches of
mercury, therefore for all purposes
no correction is needed for this, the
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osl purposes to act as pivots, the ~~ == ,.W?:{'m;., real value of the height of the col-

movement heing so insignificant.
“The short end of the lever-is pivoted
to a knife-edge and the long arm
fixed to the barometer hook. Both
the knife-edge and the support S are
Airmly cemented into the brickwall.

As the mercary in the cistern of an
ordinary Standsrd Barometer covers
~about 10 times the. area of the bore
.of the glass tube it will be evident
that when the column of mercury falls
the mercury in the c¢istern will rise,
proportionately, provided that the bot-
tom adjusting screw remains undis-

umn will then depend solely upon
the specially constructed, scale for use
upon the photographed image, where
ail allowance is made for the magni-
fied image reduction in height of eol-
umn &e. . The method of computing
this scale will be dealt with inthe next.
2. The determination of the scale.
As the resulting barograms gave
such an exceedingly sharp outline en-
abling very close scaling to be ae-
complished, considerable pains had
to be taken to construct a scale of such
fine divisions that was as near an ap-
" proach to acouracy as the impressions

B aaomaer 2 R

Iug. 4.
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‘dfforded—various modes of preparing this soale were tried but none at first came up to the mark hence
a dividing machine of smaﬁ compass was constructed to rule equal divisions on a silvered glass plate,
guch divisions were arrived at by taking the means of'the 7 a. m., and 3 p.m., eye-readings for several
months and those of the same hours on the barograms and making compsarisons with these means to
dotermine the true value of any differences. The mean results give an error of only 0.00034 ins. for
every tenth of an inch which is equal to about 0.3 per cent, and is smctic.ally infinitesimal.

The mode adopted for employing the scale, in getting at the reading for each hour, as expeditiously
as possible was t0 make a frame or holder to receive the glass negative and to clamp a short straight.
edge on the face so that the scale could be made to travel from side to side, a datum point being made
to coincide all along, this reduced the labour comsiderably, all the results are taken from the glass
negatives being net subject to expansion or contraction as would be expected from the paper prints.
The scale as constructed has a range from 29.600 to 30.200 inches which will cover a meoderate de-
pression of a cyclone; for greater depressions than 29.600 the readings could be scaled off by the multi-

ples of the divisions.
The actual magnification has been found to be 2.08 times of the original.

3. Remarks upon the barograms, diurnal variation &e.

After having arrived at a satisfactory scale for taking all the measurements, the means for the
month are then easily determined from them. Tt was found advisable to compile two independent sets-
-of readings for each month. Before proceeding to add up the completed columus for each hour, the two
sheets of figures are then compared, and where any wide difference occums such as say, .051 in No. }
set and .951 in No. 2 set the barogram is again referred to and scaled afresh for th:t particular read-
ing the wrong reading is then corrected. This course was found necessary when it was considered that
nearly 1,500 measurements for each month had to be scaled off. . -

As the barograph on rare occasions had been interrupted for short intervals from the failure of the-
gas light, especially during the earlier months, there are some days which had to be omitted, for in the
event of even a few hours having failed to be recorded at any part of the day the whaole balance of that
particular day is neglected, so that only the complete day of 24 hours is recognised for determining the
montlly mean for each particular hour. 'The failure of the light at the commencement was due to the
bore of the gas-pipe having been originally $oo small, and occasionally got choked, a larger pipe was then
laid by the Gas Works and there has been no reason to complain since, with the exception of a slight
variation in the intensity of the light caused by the day and night pressure of gas being changed, this in
most instances makes a gradation of light and shade, for certain intervals of the day, on the resulting
image on the plate, but for the purposes for which it is required this is immaterial,

The following gives the number of days for each month that is accepted and included into the:

column for the means.

1892. Days. 1893. Days

August “ee 26 January 30
Sep%:mber e 27 February . Full month
October .- 25 March .ee Full month
November - 24 April Full month
December . Full month. May een 29

June . 29

July . Full month.

The resulting means for each month, with the mean hourly pressure for the twelve-month period,
- are given in Tables I. and II., respectively giving No. 1 and No. 2 sets, these are noted to the fourth
decimal place. )

Table IIT. shews the means of the two preceding Tables, but this table is reduced only ‘to the #hérd
decimal place, for easier reference when compiling the mean diurnal corrections givem in Table IV.

The negatives containing the barograms are marked by hand with a vertical line to demote
the division of the days, and straight horizontal lines for the divisions of the scale, these are fixed to
correspond to & temth of an inch division. The midnight point is marked M., and the noon point
marked N, a small dot is made at the 7 a.m., and 3 p.m., for easy reference when comparing with the
eye readings. The scale is reduced to 32° and to sea level. :

It should be borne in mind that all these resalts are based merely upon the observations of a period
of but one year, and although they may afford a fairapproximation to the values of the -actual means
derived for a longer period, these diurnal correction figures given in Table IV, should be applied with a
certain amount of precaution, for it may be noted for instance that on referring to the dj'garenee of the
fix-year mesans (eye-readings) between the 7 am. and 3 p.m., for the. month of August we get a
ra,n%i of .068 in., while for the month of Augnst 1892, by barograph, we get .041 in., shewingthat the
amplitude of the ba: curve is somewhat less—see Table V. ' :

. There is a conmsiderasble variation from year to year so far as range 18 conocerned for it may be
exemplified again that in the éase of Angust 1891, the range between 7 a.m. snd 3 p.m. was only - 037
in., while in' Augusi 1884, so much as 0.75 in.,, just double. : e :

Should it be'settled that the times for the occurrence of the maxima and minima, year by year,
are fixed points on the curve it may become an easy matter to constract a variation eurve to be adapted
1o each month of the year based, upon the eye-readings alone, for the 7. a.m., 3 p.am., and 11 pm. L
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Fig. & illustrates the diurnal variation curve for the whole year : the curves for each separate menth
ars not published for want-of more space, .
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Fig. 5.

Upon examination of Table VI. which gives the time for each component of the curves as well as
the sun’s zenith distance at meridian passage, and the mean time at that instant for each month of the
vear, there will be found an extensive field open for the analysis of the respective periods of the
occurrences with each other.

The morning minimum takes place early between the months of March and April, and then occurs
‘Iate between Beptember and Ootober. On comparing it with the time of sunrise there is little to indi-
cste a relationship. The mean fer the whole year gives the time as 3h. 22 min., a.m.

The morning maximum shows considerable variation, in point of time, from month to month ;
ocourring early in April and then latest in August. The mean for the whole year gives the time as 9h.
38 min., a.m.

The afternoon minimum, as has been noticed at other stations, is much governed by the annual
march of the sun in latitude, and there is every reason fo believe that the change of time is not only
regulated by the mere change of the sun’s declination, but more so when viewed from the point of latitude
of this station. It haa been found especially related to the sun’s zenith distance when on the meridian.
When the sun’s position is just overhead, in May, it is latest in arrival: and when the sun goes further
south the occurrence of this minimum is very early, producing a difference of from 4 h. 20 min., p.m., to
38 ). .05 min., p.m., showing a range of 1 h. 15 min. The mean for the whole year gives the time as
8h. 42 min. p.m.

On taking the difference of time for this component say from January when the sun is 38° south of
Z.D.,andin May when heis just overhead, we get in four months a change of arrival of from 3 h. 05 min.
40 4 h. 20 min.=1 h. 15 min., this is equiva%ent to about every 1° change in declination to 2 min., of
time in shifting of the occurrence. In support of this it will be observed that the same effect is pre-
duced, though to a smaller extent, when the sun goes north of us by only 5° during the months of
June and July : the time of occurrenee then becomes somewhat earlier. As this peculiarity of the third
.component has been noticed in other places of observation, it ia worthy of recording here so as te further
enta‘[glish the fact with regard to being effected by the sun’s position 1n deolination.

The fourth component, which takes place between 10 and 11 p.m., is also early when the sun is

“furthest from the zenith at midday, but the range is less : being but 0 h: 46 min.

In summing up we therefore have the components ocourring as follows :—1st, 3 h. 22 min,, am.,
2nd 9 h. 38 min., a.m., 8rd 3h. 42 min. p.m., 4th, 10 h. 12 min. p.m., representing the means for the
‘whole year:

sze VIL gives the mean pressure for ench of the diurnal components (leaving out the inches),
taken at the extreme elongations of the diagrams for each month. .

Some years ago Mr. Maxwell Hzll estimated that by taking the mean result for the three hours
viz. 7 am., 3 pm., and 11 pm., the mean pressure for the full 24 hours would be fairly approximated ,
we therefore now have the opportunity afforded of verifying this through the barogram records. On.
Table VIIL. will be seen a statement of the means referred to ; the last two columns are put side by side

- ‘to enable a comparison to be made; for six months from April to September inclusive, they. give prac-
tically the same results, the rest of the months differ by a few thousandths, and the most noticeable
feature in the whole Table is the regular variation : starting with a maximum difference in January,
then gradually daeream.ng to a minimum at zero in May and June, then incressing again to a maximum
4t the end of the year. Such differencés do not change in sign but kgsg gonerally below the average te-
& very small extent, the mean of all the differences gives a figare 0. too short in the estimate, only 1
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4. Local Weather Disturbances.

This is probably the most important section of the erticle for in it we have a wide field open for-
the analysis of each westher phenomenon oceurring, and as the extreme sensitiveness of the mereurial
barometer responds to any special characteristic of pressure dune to isclated phenomenon as in rain slone,
orto a combination of weather disturbances as rain accompanied by a thunderstorm, &c., thenjby a
careful study of the barograms we may be able {0 a certain extent to discriminate any distinguishing
feature of each weather element.

Tables IX. X., and X1., are prepared lists of nearly all the cases of rain, squalle and thunderstorms,
respectively ; and against each combined disturbance is noted by an (R.) (T.} or (8.) shewing that
either rain, thunderstorms or squalls, occurred during the interval of any particular phenomenen., Then
Table X1I., is a summary of results separating the cases where a single rise and fall, as against those of
two or more rises and falls, have been recorded on the barograms. In these are embraced noies for the
two years Ist Aungust, 1892, to 31st July, 1894. )

. This article will be subdivided into the following heads and will be separately dealt with as
Rain, Squalls, Thunderstorms, Xarthquakes, &e.

Rain.

As Raiu provides us with cases of greater frequency than the other disturbed conditions of the
atmosphere, as in squalls or thunderstorms, there ias a better opportunity to generalize upon. In column
1 of Table XII. there is to be seen that when rain occurs alone there is a majority of cases where there
is only a single rise and fall of pressurc there being 71 cases as against 52 where there are several rises
and falls. The 52 cases may have been possibly associated with an electrical disturbance not manifested
by a thuderstorm. It will herein be endeavoured to show that upon a downpour of rain the effect pro-
duced upon the atmosphere is'to be suddenly compressed at the first stage of the fall and as the air is
becoming restored to its normal condition a gradual release of pressure results and hence a A -shaped
notch is imprinted on the barogram. The two most clearly marked cases ocourred on 18th October, 1892,
and 3rd December, 1893.—the latter case is represented in Fig. 7. We have only to refer to column 4
of the same table where squalla have occurred simultaneously with rain that the barogram presents seve-
ral rises and falls of 13, against 2 of & single rise and fall —then again in. column. § during a thun-
derstorm every case shows a dedided series of rises and falls specially favouring a single rise and fall
when rain occcurs nlone. There are a few instances where there has been no discernible effect produced
but these are small in comparison, and ocour within the range of insignificant rain or drizzle.

Sguails.

There is a marked convulsed state of pressure during intervals of squalls alone, giving a series of
rises and falls, these recurrent convulsions are not sudden in character of delineation but extend over &
period of an hour or more in most instances, and indicating a prolonged action of such disturbance for
each rige and fall of a series—see col. 2 of Table X1I1, there are 22 cases out of 27 where there ia a seriesa
of rises and falls, and where we have rain st the same time as in ecl. 4 we find 13 cases out of 15.

Thunderstorms.

The same may be said for thunderstorms rs in the case of s(ﬂmlls the action is somewhat identical,
8 very good idea can be fathered on referring to Fig. 6 which illustrates the occurence of a thunder-
atorm lasting from 7 to 10.15 p.m., on July 6 1893-—the pressure remsained disturbed for many hours
after.

Earthquakes.

There have been only four earthquakes of any note during this period, and below will be found a

statement of the particulars ;—

Date. Time. Cheracter. Indication on Barogram.
1892. September 29th | 5.50 p.m Slight » Feeble deflection of curve, but possibly due to rain.
1893. February 19th .| 1.35 a.m. ‘Slight Not the slightest interraption, curves sharp and
: reguler. .
“  June 2nd .1 8.15 p.m. Slight Nothing noticeable. ,
“  June 4th 8.35 a.m. Sharp double| Three remarkable symmetrical waves starting
shock about 5 minutes before the shook and continuing
for 28 minutes after—see W. R. No. 160 for
details, ]
Cyclones

" . During the period of these two yoars but only 6 cyclones of any note passed within barometric range
of the Island, and none had actually passd over, as follows :—
. 1892—17th August P 1893—20th August
w« 7th Gcetober “  25th August
1893-—13th August b 8th October
. By a study of these barograms it has been noticed that a passing cyclone has not the peenliar ac-
tion on the pressure as in the cases of either squalls or thunderstorms—hence there is some distinguish-
ing feature pointing out that all local phenomena become subordinate to the large wave of depression
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and are consequently sweptaway : the barogramsin each instance leave a clear outline as we find in fine
weather Then againthe diurnal waves or variation are not superposed but preserve their characteristic
throughout, this is of the utmost importance to add to our knowledge in estimating a depression ; for
when it becomes an established fact that the diurnal variation during an approaching cyclone remains
uninterrupted, all our allowances for the corrections, to arrive at a proper mean for any particular hour,
can be applied with safety.

Northers.

It is most notable that northers although experienced in gusts do not affect the barograms in any
way like squalls; here we get a clear sharp outline as we have in fine weather. There were seven in-
stances of %orthex-s on record to base this data upon, and they all indicate this same characteristic.

In conjunction with the preceding notes it muy be stated that the barograms have every tendency
to becoms " affected by any disturbed weather many miles off, and there are many instances where
an interrupled pressure is recorded, yet the local conditions of the weather are either fine or fair. For
generally fine weather all round we get a clear sharp outline upon the barograms. T

It is to be hoped that these investigations, though ver: elementary in form and procured from the
ordinary devices at command, will prove of use for future research, when all meteorological phenomeéns
shall bave become more - satisfactorily co-ordinated ; =0 in the meantime perhaps only add to the¥vast
amount of raw material now preserved and awaiting timely analysis.

612 JuLy, 1893,
Iig. 6.

3rp DrcEMBER, 1893,

Fig. 7.
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TasrLe V.—~Diurnal Correction.

Comparisons between the mean results derived from the & year period and fromthose montha now produced by Baro-
graph, as {n the “ corrections for diurnal.”

7 aam. 3 pan. 11 pm.
Month., 8 year 6 year 6 year N
mean Barog. Diff. mean Barog. Diff. mean Barog. Diff.
coIT. corT. eorr.
1892, — — + + — -
Angust .o .013 .010 .003 . 042 .031 011 .029 081 .002
September e .016 .016 .001 04T . 040 007 .030 0256 .00b
October .- .019 .014 . 0056 . 046 037 . 000 .025 .020 -00b
November 024 . 020 .0ud .060O . 046 .004 .026 .018 .008
Decomber .- 023 .018 005 -051 060 001 026 .021 .005
1893.
January s 021 .018 003 . 050 049 .001 .029 019 .010
February ee 019 Q17 .002 . 049 048 .01 -030 023 007
March o 020 022 .002 .048 043 006 . 029 . 020 .009
April . .023 .023 . 000 048 .038 010 024 .022 002
May ‘o .018 .022 . 004 . 045 .033 012 .026 027 001
June ane .013 .013 . 000 042 .027 115 .030 .G24 006
July .- 016 .008 007 .04b .027 018 .031 .029 002
Means -] .o19 017 .002 .047 .039 .008 .028 .023 .005

TasLe V1.—Kingston, Jamaica.—Barometric pressur>, mean time of Diurnal Maxima and Minima

A. M. A M. P, M. P. M. Bun’s Z. D.|! Mean time
Month. at app. noon{ of apparent
Minimum. Maximuom. Minimuin. Maximum. Lat. 18° N. Noon.*
1893. H, M, H. M. H., M. H. M. ° H M.
January . 3 30 9 24 3 05 10 00 38 = 12 10
February - 3 32 9 42 3 24 10 OB 30 s 12 14
March . 3 06 9 48 3 42 10 06 20 =8 12 09
April 3 02 9 14 4 06 10 24 8 s o 00
May . 3 18 9 50 4 20 10 34 1 w 11 56
June 3 20 10 00 £ 12 10 24 5 w 0 00
Jaly .. 3 24 9 36 4 06 10 30 3 wN 12 08
. 1892,
August - 3 18 10 05 4 06 10 24 43 s 12 04
September - 3 36 9 38 3 36 16 08 154 =« 11 66
October e 3 34 9 46 3 24 10 65 2T 8 i1 46
November [ 3 1b 9 30 3 14 9 b4 363 = 11 . 45
December wee 3 24 9 25 3 05 9 48 41 a 11 58
Means . 3 22 9 38 3 42 10 12 18° s
Ranges ase 0 34 0 51 1 15 0 46 —

Results of one year's observation— Auguast, 1892, to July, 1898, arranged in the sequence of the months.
* Means for the month, derived from the Bgusation of Time.
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Tasre VIIL.—Kingston Barometric pressure.

The four diurnal components.

Mean pressure
for the
Month, P Po P3 Py month for the
24 hours.
1893.
January .976 .047 .945 017 .99%4
February .009 .083 .983 . 059 .031
March .020 . 096 .000 .068 . 045
April . .995 . 059 971 042 .016
ay .- .949 .008 .926 998 . 969
June .973 .018 .954 .017% . 989
July 970 .012 .957 . 022 .989
1892.
August .970 .018 . 954 .025 .989
September .. . 940 .997 .916 . 986 .958
QOctober ans .898 .964 .882 .944 .919
November vee .921 .996 . 898 969 .944
December ves .985 .0680 . 957 .036 .007
Means 967 .030 945 .015 .988
Py — Py = .063 P, — P3g = .022
Py — P33 = .070 Py — Py = .015

The above figures are derived by scaling off from the plotted curves for each month, taken at the

extreme elongations.

TasLr VIII,—Mean pressure by Barograph for the 3 hours, and their means, as compared with the
mean pressure for the month.

Mean Pres- | Mean pres-

Month, 7 a.m. 3 p.m. 11 p.m. sure for the | sure for the Dift.
3 hours. month.

January 30.012 29.945 30.005 29 987 29.994 .007
February L .048 .983 .048 30.026 30.031 .005
March .067 30.002 L0564 .041 045 .004
April 039 29.978 .025 .014 .016 .002
ay . 29.991 936 29.982 29.969 29.969 .000
June . 80.002 .962 30.005 .989 .989 - 000
July 29.997 .962 .006 .988 .989 001
August .999 . 958 .008 .988 - 989 001
September . .973 .918 29.977 .956 .958 .002
October e .933 .882 .930 .915 -919 004
November . . 964 .898 . 952 -938 . 944 .008
Degember 30.025 967 30.019 30.000 30.007 . 007
Means . 80.004 20.948 30.001 29.985 29.988 -003
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Tasry IX.—Rain.

Sudden rise and fall.

Total
Date. Time. Indication on Barogram,
1892. ins.
August 10 4 to 5 p.m. 0.09 | The ascending curve became straight : read-
ing higher.
“ 16 |2 am. 0.05 | A sudden rise and then a drop during the
rain.
o 22 {1 pam. 0.05 |BSame.
i 24 |6 am. —_— }0 60 A slight rise and fall.
« « 11 pm. R R Three remarkable rises and falls, partly due
to thunderstorms. T.>
o 25 |11.80 a.m. . 0.05 | Very slight rise and fall.
“ 30 {1 to1.30 p.m. . 0.20 | Rise and fall.
September 4 |8 a.m. . 0.03 | Not much marked.
‘ 6 1230 pm . 0.08 | Rise and fall, moderate.
‘ 9 1156 to2 pm . 0.02 | Not perceptible.
“ 17 3.10 p.m. 0.10 | Interrupted. (T.
“ 20 3.15 p.m. 0.08 Slight rise and fall.
“ 21 2.30 to 3.15 p.m 1. 14 | Moderately interrupted, partly due to thun-
derstorm ")
“ 22 10.30 to 6 am 1.2¢ | Large rise and fall from midnight to 2
a.m.
o 26 |8 pm ..| 0.12 | Blight rise and full,
€ 28 |6 pm. .| 0.11 |Bame.
« 29 |4to6pm .. 0.33 | Two rises and falls,
October 1 1330 pm. ..} 0.02 | Curve straightened.
€ 2 5 p.m. .| 0.02 | Rises and falls, 3 to » p.m.
“ 4 |7.30to 11 am .| 0.50 | Moderate rise and fall.
. i1 | 1.45 pm. w.] 0 20 | Two slight rises and falls.
“ 12 |8am. ..] 0.18 | Moderate rise and fall. S
o 13 }1.30 to 3 p.m. .} 0.40 | Not much marked.
“ 14 13,15 t0 6 pm ../ 1.14 | Moderate rises and falls. (T.)
€ 15 111 a.m. 4 0.01 { Not much marked.
€ 16 | 1.30 to 2.30 p.m. 0.05 | Three rises and falls, pertly due to thunder-
storm. (T.)
s 17 | 1.30 to 2 pam. 0.68 | Moderate rise and fall.
[ 18 4 to 4.40 p.m. 1.89 Yo sharp rise and fall, .032 rise and 025
fall during a heag shower, lasting 45
minutes. See W. R. No. 150.
“ 19 | 1! am. tol pm. «..] 0.11 | Not much marked.
< 20 | Early morning and from 3.pm.] 0.68 | Moderate rises and falls.
“* 21 Midnight to noon .. 0.80 Much interrupted all through with numer-
ous rises and falls.
¢ 22 13.30 to 4.30 a.m. .4 0.02 | Slight rise and fall.
< 23 [1.15t0230 andat 4 pm. ...] 0.06 | Not mnch marked.
“ 25 |3 pm. ..| ©0.01 | Moderate rise and fall. (T.>
“ 26 | 4.30 to 6 p.m. .4 ©.21 |Blight rise and fall.
November 4 |4 to 7 p.m. ..} 0.89 | Not much marked.
“ 5 3 to 5 pm, . 0.956 |Slight rise and fall,
¢ 21 {7 8am .. 0.40 [Bame
“ 22 {2 pam to 1.30 pm 0.96 | Several rises and falls, slight.
“ 283 |3pm ...}. 0.08 | Blight rise and fail.
« 25 | Noan ...l 0.06 | Not much marked.
December & |646 am. and 6 to 8.30 p.m. 0.65 | Beveral moderate rises and falls.
« 16 | 7.45 am. ...] 0.02 | Moderate rise and fall.
s 17 |6 pm. 0.01 | Not much marked.
“ 81 | 215 pm, ...] 0.04 | Blight rise and fall.
1893. ! o
Januery 2 14 am, and 10 p.m. ... 0.04 ['Slight rise and fall. :
“ 24 |10.30 am. to 2.30 p.m, ..] 0.84 | Much interrupted. 8S.)
Febmary 4 | 4.50 te 5.30 p.m. . 0.02 | Not much marked. .
L 6 |2to 230 pm. .| 0.86 | 8light rise and fall.
“ 9 |11 p.m. ..t 0 08 | Bmall rice and fall. o
“ 10 | 8.30 t0 4.30 p.m. ) 0.25 | Not much marked:. ™ :
“ i2 ] 10.30 am. - ] 0,11 {8.
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Tanrx IX.—Rein, coninuved.

Total

Date. Time. Indiocation.
Rainfall
1898. ins.
March No rain.
April 3 |4pm -..] 0.04 |Straightened curve,
“ 4 4 30 to 5.30 p.m. ...] 0.03 |8Slight rises and falls.
“ 8 }3.30 pm . ©0.04 : Rise and fall, moderate. 8.
« 23 |210 to 4 pm. -..f 0.57 |Blight rise and fall.
-¢ 24 11.50 t0 4.20 pm 0.39 | Not much marked.
“« 25 {11 a.m. and noon ... 0.22 | Rise and fall.
May 3 |12.45 to 2.30 p.m. 0.33 | Rise and fall at 2 p.m.
o 4 |2 pm. ... 0.01 ]| Not much marked.
“ 11 [2.45¢t0 3.45 p.m. and at 6 p.m.] 0.08 | Irregular jagged marks.
* 12 | 2.30 pm. .| 0.03 |Blight rises and falls.
< 16 [7am. 0.03 Shght rise and fall.
“ 24. |2 p.m. weol 0,02 Rise and fall, moderate.
b 25 | 310 4.30 pm. 0.70 | Two rises and falls.
“ 27 430to5am. 0.24 | Very irregular.
. 20 5t 7pm «..] 0.17 | Large rise and fall,
.- 31 845 am, 1.30 to 7. 30 pm. ...] 1.06 |Much interrupted through those hours. (T'.)
June 1 8 a.m., 10 sm. and 1230 pom.!] 0.83 Rises and falﬁ during thoss hours.
“ 2 | 6. am. ./ 0.02 | Very slight rise and fall.
“ 4 | 1.30 to 6 p.m. (light) 0 02 | Beveral rises and falls;
« 5 13.15 to 8.830 p.m. ...] 0.22 | Five rises and falls. (T.] (8.
< 10 | 1.15 p.m. 0.24 | Moderately interrupted. 8.
s 17 |2 pm. 0.03 | Large rise and fall.
“ 18 {130 p.m 0.13 | Blight rise and fall. )
“ 21 1 and 2 0.05 | Rise and fall, jagged.
July 3 (245to 4 15 p.m, 0.20 | Slight rises and falls.
< 4 |4.20, 630 and 8 p.m .. 0.11 | Very large rises and falla. (S.
o« 5 |3 am. to7 am. 0.02 | Rises and falls, very sharp. (S,;
“ 6 | 7to mldnlght 1 08 | Very remarkable jagged rises and falls.
(See illustration Fig. 6.) {T.)
o 7 | Continued from midnight to| 1.85 | Rise and fall at each of the intervals
7.80 a.m. and from 9.30 am.
t0 2.30 p.m. .
“ 9 |3.30 to 4.30 p-m. ... 0.48 | Three risea and falls, (T.)
“ 10 | 11 am. «..] 0.04 | Slight rise and fall.
w 13 | 3.40 to 4.15 p.m. 0.22 | Serzes of rises and falls, (T.)
o 18 i 546 pm. 0.01 | Small rise und fall.
“ 19 | 3.50 p.m. 0.01 | Two rises end falls.
L 24 |3.15 p.m. 9.30 p.m. 0.20 | Series of rises and falla. {T.)
«“ 25 |7.15am., noon to4p.m.and| 1.36 | Very ]a.gﬁd series of marks, bnt partly due
9 1o midnight to squal (T.) (s,)
“ 26 | Midnight to 7 a.m. ©0.40 | A series of jagged marks during the intervala.
August 6 |3.30 to 5 s.m. and 10.45 am. 0.06 | Moderate rises and falle doring thess in-
tervals. S,
« 7 | Midnight to 8 a.m. ..J ©.39 | Four rises and Ialls, @)
” 24 |1+to130pm. ..{ 0.08 | Moderate rise and fall (T.)
i 25 |2 to 2.30 p.m. ---| 0.07 | Rises and falls. (T.)
o 26 |7 to 8.15 pm, «] 0.66 A series of rises and falls. (T.)
o 27 | 7.830 p.m. to midnight .| 0.483 | Very sharp jagged marks similar to those of
6th inst. \.)  {T)
- 28 | Midnight to 4 a.nn. --.]..0.50 | Same continued.
SBeptember 6 |2 am, ...l 0.07 {Smsll rise and fall.
- 17 | 2.80, 4 and 8,30 p.m. 0.08 | Bharp rise and fall 4.30 p.m. (T.)
Small rises and falls for other hours.
" 25 |5.80 to 8 .am. and from 10 a.m.| 0.69 | Moderate rises and falls.
to noon
. 26 | Midnight to 6 s.m. and at 8] 1.83 | Several moderate rises and falls,’
LI
£ 29 1{40 and 2 pam. <ol 0.03 | Small sharp rises and falls, T
“ .30 1430 pm.. . ...| 0.02 | Moderate rise and fall. ;
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Tasie IX —Rain, confirued.

Total
Date. Time. Indication.
Rainfall.
1893. ins.
October 1 2t03.15 pm 0.05 | Small, rises and falls.
« 3 {145 to 2.30 p.m. i 0.37 | Bharp rise and fall.
w 4 11245 t0 2 pm ..] 0 02 | Beries of sharp rises and falls. (T.
8 8 12.30 to 3.05 pm. ... 023 | Slight rise and fall.
¢ 15 12.15 to 12.30 p.m. and 2.80 0.26 Moderate rises and fall.
to 3 pm
€« v 1 2am. . 015 Small, sharp rise and falls.
« 18 1.15 to 3.15 p.m. «... 0.28 | Long rise and fall.
- 21 | 7.30 p.n. to midnight «eri 0.96 | Numerous sharp rises and falls, largest at
10 pm.
“ 22 | Midnight to 530 am., 2.15t0| 2.00 | A seges of small rises end falls.
4.30 p.m. and from 6 to 7.45
.m,
w 23 MIi)dnight to 7 am, 2.45 to| 1.25 | Curves much interrupted.
3 p.m.
i 24 | 5 to 2.30 a.m., 3 a.m. to Noon 2.33 | Series of moderate rises and falls.
€ 256 |3 to 4 pam. ... 0.16 | Moderate rise and fall.
¢ 26 | 1.25t04 pom. ol 0.60 | Maximum component shortened.
e 28 138.30 pm. -1 0.03 | Slight rise and fall.
L& 31 Midnight to 8 p.m. .... 0.85 | Very large and sharp rises and falls.
November 1 5 a,m. to noon ...l 0.78 | Same continued.
¢ 3 145 tc 3 pm. and at 7 pm. ... 0.07 | Moderate rises and falls.
« 4 {8 pm. ...{ 0.05 | Sharp rise and fall.
s 8 12.45 to 1 p.m. . e 0.42 Long rise and fall.
“ 9 1 p.m. and 4.15 to 4.30 pm. ...| 0.21 A series of rises and falls.
“ 11 | Midnpight to 2 am. and mid-{ 0.66 | Very sharp rises and falls.
day to 3.30 p.m.
“ 12 {4.30 pm. «ei 0.03 | Slight rise and fall.
1 13 2 to 2.80 p.m. ...l 0.12 Liong rise and fall.
“ 156 | 3.156 to 5 p.m. ...l 0.52 | Several moderate rires and falls.
“ 22 | 1.45 to 2.30 pom. -..| 0.21 | Slight rises and falls.

December 3 5 a.m. to noon. eeef  1.87 A series of moderate rises and falls in com-
bination with a general very large rise and
fall, see Fig. No. 7, and wesather report
No. 186. . (T.)

“ 4 {8am. tol p.m, 0.58 | Very much interrupted sll through, see
illustration Fig. 7. 1)
“ 14 |11 pam. ...] 0.02 | Moderate rise and fall.
“ 18 [1.45to 2.15 am, and 8 pm. ..., 0.78 | Moderate sharp rises and falls, S
“ 19 8.30 to 9 am. ...l 0.08 | Small rises and falls,
“ 25 4 am., 11 a.m., 1.20 to 4. p.m. 0.21 Several small rises and falls.
“ 28 | 8.30 pm ...j . 0.04 | Small sharp rise and fall. 8.
1894. ’
January - 1 14t0o4.15pm .| 0.04 | Blight rise and fall.
“ 15 (8 to 10 am i 0.08 | Moderate rise and fall.
“ 26 | 6.50 pm. .. 0.04 Slight rise and fall.
o« 31 1.15 p.m, ..l 0.03 Moderate rise and fall.
February 4 {830 am .. 0.07 | Two moderate rises and falls.
“ 156 5 a.m. o] 0.12 RSmall sharp rise and fall.
“ 16 | 11.30 p.m. ...} 0.04 | Small interruptions.
“ 17 | Noom, 6 pm., 7 te 930 pm. ...} 0.28 Ditto.
March 1 12.80 p.m. ..l 0.02 | Not much marked.
o« 2 11.45 to2.15 p.m. ws| 0.08 |'Bmall interroptions.
v 11 |3.45 to 4.30 p.m. «eel 0.61 | Two small rises and falls.
“ 31 {240 to4.05 pm. ) <. 0.03 | Not much marked.
April 2 1%pm ..l 0.05 [Neot much marked.
“ -8 {6 pm. ‘ 0.12: | Slight rise and fall.
« 56 |4 pm. «.| 0.08 !Three small rises and falls.
w 18 {2 %8pd 8 p.m. 0.17 | Moderate rise and fall. :
¢ 19 3.30 to 4 pm. 0.17 | Moderate rises and falls. SJ



TasLe IX.—Rain, continued.
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Date. Time. Rainfall. Indication:
1894. ins.
May 1 }2.50 t0o 4 pm. ... 1.18 | Small rises and falls.
4 4 |3.30 pm. ..., 0.03 | Moderate rise and fall.
¢ 18 | 2.45 pm. ... 0.04 |Slight rise and fall.
“ 17 |4.38 am. tll 4 p.m. ... 2.98 | Several sharp rises and falls.
“ 18 | All day 2.68 | Curves much interrupted.
e 19 | Midnight te¢ 7 a.m. and from | 1.90 | Curves much interrupted.
4.80 ¢t § p.m.
“« 20 | Early morningand at 10. 20p m! 0.08 | A series of small rises and falls,
“ 22 |[7.30 to 8.30 pm. 0.39 | Curves interrupted from 3 p m.
“ 28 | 10.15 a.m, ...] 0.22 | Tong rise and fall.
il 29 |9t 10 am.and 3t04 pam. ..., 0.12 | Very sharp small rises and falls,
< 30 | Midnight to 3 am., 8. 30 to| 0.70 | Curves much interrupted.
5.30 p.m.
< 31 } Midnight to 6 a.m. i 0.33 | A series of small rises and falls.
June 1 | Barly morning ...! 1.10 | Long rises and falls.
s 2 |4 and1l am. 0.07 | Slight rise and fall. (8.
< 3 |4am 0 04 Not much marked. (S.)
s 24 | 2.30 p.m. to 3.15 p.m. . 0.30 | Small rises and falls.
€ 26 |11 a.m. to 2 p.m. .- 0.09 | Moderately sharp interruption.
July 9 4. p.m. . 0 09 Small 1ntem'uptmns
. 12 |1.30 pm. ..l 0.07 | Sharp rise and fall.
“ 13 |2pm. ~| o.1s Ditto. (8.
€ 19 1fa.m. and 1 p.m. ..-| 0.14 | Several sharp rises and falla.
« 21 {3 pm ..{ 0.26 | Slight rise and fall.
“ 24 | 10.50 a.m. to 6 p.m. ... 0.52 | Very sharp.
Tarre X.— Squalls.
Date. Time. Direc- Indication.
tion.
1803. :
August 6 |8am. SE Interrupted after squalls.
: “ 14 | 10 20 a.m. Not much marked.
October 11 9 p.m. e Interrupted.
“ 12 | 7.30 am. Moeoderate rise and fall. R.)
« i 245 pm Interrupted.
“ 16 ] 10.15 pm Light rise and fall
« 21 (6.30 pm. SE Not much marked.
1893.
January 24 . {9.30 to 10.30 a.m SE Interrupted.
February = 2 [3.15tc5pm. NW | Not much marked.
4 3 {3todpm NwW Ditto.
« 4 18 pm. Nw Ditto.
= 12 | 16.30am. SE Sudden rise and fall. R
“ e 5 p.m. SE Slight rise.
il 13 | 6.45 pm. SE Not much marked,
March 13 156 to 6 pm. NW' | Not much marked.
April 8 |3.30 p.m. N Moderately interrupted. R.)
K‘;y 28 12.30 pm. ee SE Ditto.
June 5 |8.30 and 11 am., 12.30 and BE Much intefrrnpted. R
2.15 p.m..
e 10 | 1.15 toPS.SQ p.m . SE Moderatly mterrupted. R)
“ 11 | Midwight to 7.30 a.m. Ditto.
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TaBLE X.—Sqnalls, continued.

Diree-
Date. Time. Indication.
tion.
1893.
July 4 14.20 to 6.30 p.m. . . ¥Yery sharp interruptions. R.
b 5 | 8am. and 7 a.m. . SE Ditto 3
‘e 20 | 445 am., . SE Not much marked.
“ 25 |7.15 s.m. . SE Moderately interrupted R.)
« 25 | Noon . 8E Very muc{; interrupted.
« 25 |10.30 p.m. .- SK Moderately marked.
August 6 3.30 a.m. SE Ditto {R.)
“ 6 10.45 a.m. SE Ditto
“ 10 | 4.30 p.m. e . Ditto
“ 27 | 6.30 p.m. . 8SW | Very much interrupted. R.)
« 27 | 9.30 p.m. . S8 Ditto
“ 29 | Noon and 1 p.m. E Moderately marked.
September 17 | 915 am. SE Not much marked.
“« 26 |1 and 1.30 p.m. Moderately interrupted.
“« 26 |4 to 4.30 p.m. Ditto
o 26 |8 pm Very much interruptod.
October Nil
November Nil.
December 4 |2a.m SE Not much marked.
“ 18 1.45 to 215 a.m SE Moderately marked. R
“ 29 |1.30 to 9.30 p.m SE Ditto
1894. ;
January 28 |7 p.m. . SE Moderately marked.
“ 28 190.30 pm, . SE Not much marked. -
¢ 28 Midnight SE Ditto
February 8 (940 p.m. Ditto
i 13 [ 3 am. SE Sharp rise and fall
March Nil. :
April 19 |3 pm. SE Moderately marked. R.)
- “ 26 | 3.30 pm NNE | Slight rise and fall.
ay .
June 2 |11 pm. Slight interruption. R.)
€ 3 1to4am, Ditto R.)
“ 9 |2.15 p.m. “ee E Moderate interruption.
Jaly 13 |2 pm. SE Sharp interruption. RO
TasLe XI.—Thunderstorms.
Date. Time. Indication.
1892.
August 5 |5 pm. ..| Slightly jagged impression.
¢ 24 |1 pm. ...; Strongly ditto R,
< 26 | Noon ...| Slightly ditto
“ 29 |3 pm. ..| Moderately  ditto
September 4 |2 pm. ... Ditto ditto
¢ 16 | 8 p.m. ..| Blightly ditto :
« 17 | 3.10 p.m. .| Moderately  ditto R.)
“* 19 | 5am. Ditto ditto
« 21 |2 pm. vee Ditto ditto R.)
“ 25 | 1lam. ...| Slightly ditto
“ 26 | 6.30 am. -.-| Moderntely ditto -
« 28 [6 pm. ...; Blightly ditto (R
Qotober I (lpm. o Ditto ditto
i 14 |3.15 to 6 pm. .| Moderately ditto R.)
“ 16 |1pm. i Ditto ditto B.)
“ 28 |1l am. ...| Slightly ditto e
“ 25 |2 to3pm .| Moderately  ditto RS
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Tasre XTI.—Thunderstorms, continued.

I

September

cc

1894.

23

.24

10

Time. Indication.
11 p.m, .| Moderately jagged impression.
3 p.m. - Sli%htiy ditto
I pom. wee itto . ditto
12.30 p.m. ...| Strongly ditto ?R,)
Noon to 3 p.m. -..i Moderately ditto (T )
3 p.m, .. Slightly ditte
6.30 to 8.30 a.m. ...| Moderately ditto
1 pm ..| Blightly ditto XR.)
I pm. ..] Moderately diteo
Noon to 1 p.m. . Ditto ditto
7 p.m. to 10.15 p.m. ..| Strongly ditto Bee Fig. 6 (R.)
Noon and 3.30 p.m. o Slighgy ditto Rr.)
2 to 4 p.m. ...| Moderately marked impression.
1to2 pm. and 4 pm. and to | Moderate at first but strong near midnight. (R.)

midnight
1 p.m. ..| Strongly marked impression.
4.20 pan. ..| Ditto ditto
5 p.om. and 9.30 p.m. ..| Moderately ditto R.)
6 a.m. .- Ditto ditto (R.)
1.27 to 2 p.m. .. Strongly ditto {R.)
2 p.m. .... Moderately ditto
2 pm. ..| Blightly ditto
3 p m. ..| Moderately  ditto
2.30 pm, . Ditto ditto
130 pm . Ditto ditto
Afternoon Ditto ditto
3 to &5 p.m. .. Ditto ditto
2 to 3 p.m. | Slightly ditto
2 t0 3 p.m. . itto ditto
1t0 1.30 p.m ..| Moderately ditto R.)
1to 2 pm. s Ditto ditto R.)
3 to 7.30 p.m . Strongly ditto R.)
4 to 5 p.m. . Ditto ditto R
7.34 to 9.30 p.m «+s| Very strongly ditto R.}
2t0 5 p.m. ...! Moderately ditto
Noon to 4 p.m ..t Slightly ditto
1 p.m. . Ditto ditto
7 to 10 p.m Ditto ditto
Noon . Ditto ditto
2 pom., and 4 p.m ...| Moderately ditto @R
2 to 4 a.m. .. Strongly ditto
2 to 3 pam. ! Moderately ditto
2 to 3 p.m. 1 Ditto ditto
12.40 p.m. ...| Strongly ditto (R.)
8.30 to 5 p.m .| Moderately ditto
12.45 p.m. Ditto ditto R.)
2 to 2.30 a.m . Ditto ditto
2 and 7 p.m. ... Slightly ditto
Noon to 3.30 p.m. ...| Moderately ditto
6 a.m. to noon ...| Strongly ditto See Fig. 7 (R.)
7 am. cee Ditto ditto ditto (R.)
7 to 8 pm ..| Slightly ditto
1to5am .| Mederately ditto
1 pm ...| Blightly ditto
2 p.m, ...| Moderately ditto
6 p.m. ..| Blightly ditto
Forenvon . Ditto ditto
Ditto ditto

3 pm.
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Tasne X11.—Statement shewi the Comparative effect produoed on the barograms dm'mg various
mg sturbed conditions of the Atmosphere.

Thunderstorm | Rain with Rain with
Indication. Rain alone. | Squalls alone. alone. Squalls. Thunderstorm.
i 2 3 4 5
A single rise and fall 1 71 5 0 - 2 0
Several rises and falls ... 52 22 47 ‘ 13 26

Spanish Town,
27th October, 1896, J. F. BerrNAN.



