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LETTER OF INVITATION.

T

Meteorolog:cal Oﬁice,

7 116, V1ctor1a Street, London,
T T 25th June 1874.
S, Maritime .Conference.

I BAVE the honour to inform you, that it has been decided
by the Sub-Committee (consisting of MM, Buys Ballot;- Mohn
Mouchez, Neumayer, and myself), appointed by the- Permn.nent
Committee of the Vienna Congress, that it is desirable to Hold n
private conference for the discussion of the subject of- Mantlme
Meteorology in London, in the course of this'year. a

I have received authorlty from the Meteorological Gommttee of
the Royal Society, to_ place this Office at the sérwce of the
Conference, for its Meétings.

__ The Conference will assemble on the 31st August at noon, ‘and
_Wl]l probably last three or four days. '
" T:have the honour to invite you fo attend the Conference
personally, of to authorize sbme Meteorologist conversant mth
‘ the subject of Maritime Meteorology to represent yon. "°
~Copies-of the programme ploposed by the Sub-Committée for
‘the deliberations of the Conference are enclosed for yourself, and
for- presenta.tlon to other gentlemen in your eountry interested
in the subject. -

1 have already issued copies of this Circular to the gentlemen
speclﬁed ‘below,* and I hope to reéceive a reply as to your
intention to attend, or the contrary, previous to the 1st of August
at labest, .

“The Sub Commltbee will feel themselves deeply indebted to
you if-you ¢an procure for them written opinions from men of
experience in your courtry who may not attend the Conference,
on any, or all of the several subjects embraced by the prorrramme,
and send them to me at this Office.

- I have the honour to be, &ec.
RoserT H. Scorr,
Secretary to the Sub-Committee.

" * The names of gentlemen in the same country as the recipients of the Cirevlar, to
whom invitations had been issned, were here given.




PRO GRAMM E

OF THE

CONFERENCE ON MARITIME METEOROLOGY.

A general wish has of late been expressed that the measures
for the prosecution of Maritime Meteorology proposed at the
International Conference at Brussels,-in 1858, should be recon-
sidered, now that the experience of more than 20 years of the
operatlon of these measures has enabled Meteorologists to form
opinions as to their utility.

At the Meteorological Conference at Leipzig in 1872 and again
. at the International Congress at Vienna, in 1873, prelzmmary
discussions took place on the subject of the more successful
prosecution of Ocean Meteorology., Certain resclutions were
adopted at Leipzig and confirmed at Vienna, and accordingly it
seems proper to embody them in the present Programme. They
ran as follows :—

“Ist. Thorough uniformity in methods and mstroments should
be aimed at in the same mensure as for observations
on shore. This will be most satisfactorily attained by
the Chiefsof the Central Institutes—the establishment
of which in all countries, in which they do not already
exist, and in which the maritime interests demand
them, must be declared as absolutely necessary—
entering into relations with each other and agreeing
on the separate details, the construction of the instru-
ments, the hours of observation, the journal, &e.

“2nd., Unity of measures and scales is desirable, and to this
end.-the introduction of millim&tres for the barometer
and the Centigrade scale for the thermometer should
be nimed at. While, however, the comparison of
standard instruments of the individual Central Stations
must be insisted on, the uniformity of scales is af
‘present only declared ns desirable.

“8rd, The Committee would urge the importance of the
co-operation of the Navies, inasmuch, as by their
assistance, and by the opportunities afforded thereby
of completeness in certain observations, the determina-
tion of factors and constants is rendered possible, which
can be used with advantage for the reduction of
certain vesults derived from the general system of
observations.
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“4th, With reference to the utilisation of the results, the
Committee would urge similarly the importance of
uniformity in the methods employed. In close relation

. therewith is the carrying out of the division of
labour of the Central Stations of the individual states.
This principle must be recognized as of the greatest
importance for the further development of Marine
Meteorology. The repetition of work over definite
regions, with reference to the area to be mvest:gated
must be declared as indefensible in the interests of
this development.”

It was further resolved—* That the convening of a Maritime
Meteorological Conference is desirable.”

‘While accepting the above resolutions as a general expression
of the principles which should form the basis of an agreement as
to future operations in the field of Ocean Meteorology, the Sub-
Committee to whom the negotiations preparatory to the assem-
bling of a Conference have been entrusted, consider that it is
advisable to enter more minutely into the details, and have
a.ccordmgly agreed on the following series of questions :—

In'the case of a nation which sent any representative to the
Brussels Conference, in 1853, a cirenlar should be addressed to
the chief of the Office for Maritime Meteorology, if such exist, or
to the chief of the Meteorological Organization of the country,
requesting him to state :—

1. To what extent the resolutions adopted at Brussels have
been carried out in that country ;

2. What have been the grounds for departure from them, if-
such departure has taken place ;

and to send his reply to the Secretary to the Sub-Committee,
Mr. Robert H. Scott, 116, Victoria Street, London, S.W., before
the Ist of June 1874,in order to allow ample time to draw up a
report on the replies for consideration at the Conference.

It seems advisable that, as- above stated, the action taken at
Vienna should be carefully reconsidered under the several heads
which will now be recapitulated.

I—Observations. - In respect of this subject it will be most
convenient to take the “ Abstract Log” of the Brussels Conference,
and to discuss the several subjects of observation noted therein in
the order of sequeace of the columns.

Cols. 1-—6. Date and Position of the Observations.

L Is it your opinion that a fresh column should
be added, headed “Course and Distance by
the Log in every Watch of 4 hours”?

, Tand 8 Currents.

R A Magnetic Variation.

' s it desirable to give an additional column
for the “ Direction of Ship’s Head”?
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Cols. 10°and 11. Wind, Dwectwn and Foree. .= 7.0 . &M
S e --Is it- posszble t¢ employ an- anemometer at sea
AR ‘5o ag to: give tristworthy resulfs?
- R Can the use. of ‘the Bea.ufort Scale be made
~oooceae o upiversal? - -
¢ - 12 and 18. - Barometer. T
B - To what degree of mmuteness is It necessary
) . to observe this instrument ?
' 14and 15. - Therinometer Dy Bulland Wet Bulb.
R - Should these observatlons be reqmred from all
ships ? ;
» 16, . Forms and D'wcctimz of Clouds
N Is this column sufficient, or should any notice
be taken of more than one stratum of
i N _ clouds ?
W 17T. P'ropo'rﬁwn of Sky Clear. ‘
, Is it not advisable to substitute for this
- .+ .-, heading “ Proportion of sky clonded”? -
» 18.  Howrs of Ruin, Fog, Snow, &e.
Is it desirable to retain this headmg, or to
- . substitute for it and No. 23 a column
' headed—* Weather by Beaufort Notation ™ 3

» 19, State of the Sea.. .."
- . Should this be gwen a,ccordmg to a N uimerical
"~ Scale? i
. 20, Temperature of Sea Sur face '
» 2L Specific Qravity 4 ., - -

» 22, Temperature at Depths. - - . -

. Is it desirable to retain these two last columns,
or can the observations when  taken be
inserted in the column for ¢ Remarks " ?

» 28, Weather. See No. 18 -
y 24 Remarks.

I1. Instruments.—What' patterns of instruments shiould Te
employed for any observations which may require them? -

Is there a reasonable possibility of introducing the Metric 41.nd
Centigrade systems for general use at sea?
i IIL Imstructions—Is it possible to devise a general form of
Instructions to ensure uniformity in regard of wethods of
observation and registration ?

IV, Observers—What control should be exercised over the
Observers as to their instruments and registers ?

Is it desirable that all instruments emplt)yed should be the
property of the Central establishment, and lent to the Observers ?

V. Co- -operation of the Royal Navy.—To what extent can ships
of war assist in forwarding the ends of Meteorological Inquiry ?

VI. Discussion.—Can general suggestions be thrown out as to
the most profitable mode of discussion of the observations?
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VII Subjects of Inguiry.—To what extent can a division of
labour as regards subjects of inquiry be carried out in a
spirit of falmess to i;he coHectmg and dlseussmg estabhshments
respectively ¢ - -

VIIL Sailing Divections—In how far are purely plactzca,l
investigations, such .as the prepa.ra.hon oLSaﬂnguectlons,
admissible for a Scientific Institution? .. - |

Any gentleman into whose hands this ngramme may come,
and , who ‘is himself nof likely to attend -thé Conference, is
requested to forward any remarks he may wish to make, on any
of the subjects mentioned herein, to Mr. Scott aﬁ the above addtess,
befoxe the. lst of July 187& . e .
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PROCEEDINGS

- QOF THE

MARITIME CONFERENCE AT LONDON, -

1874.

Meeting of the 31st August, at Noon.

- PRESENT:

MM. Blanford. R ‘MM, Meyer.
Buys Ballot. - Mohn,
Campbell. o ~ Montojo.
Canevaro. . Miiller,
Capello., , - Neumayer.
Cornelissen. ' : Pujazon,
Delamarche. . Rikatcheff.
Daville. -~ ot . - ~Scott.

‘v, Freeden. - Stempel.
-Hoffmeyer. . " Toynbee.
Manpn. :

Mr. Scott opened the Conference and said that, in the name
of the Meteorological Committee, he felt most highly honoured in
welcoming all the gentlemen to the Meteorological Office.

The present Conference, like that of Leipzig, had been called
together by a Sub-Committee, appointed by the Permanent Com-
mittee of the Vienna Congress of 1873, and it had been thought
desirable by a majority of that Sub-Committee to have the Con-
. ference private, in order to ascerfein whether or not there ex-

isted a serious difference of opinion on the various questions con-
-nected with Maritime Meteorology, and whether or not they
conld be settled without a Government Congress. ]

He thought the best plan would be to read out the names, and
introduce the members present to each other, and afterwards to

_proceed to elect the Presidént and Secretaries. Having read the
naines, he stated that he had received a letter from M, A. Moritz,
asking permission for M. van Rysselberghe and himself to attend
the Conference, and that he had invited them by telegraph to
do so. This action was approved by the Meeting.

On Mr. Scott’s proposal, the Meeting chose M. Buys Ballot as
President. - .

M. Buys -BArLoT said he was very sensible of the honour done
him, but his task was a difficult one, and he would have liked &
better chairman. He hoped the Meeting would excuse -his
imperfect knowledge of English. :

-
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Mr. Scott was elected a Secretary, and he proposed that M.
Hoffmeyer should act with him, and undertake the French por-
tion of the proceedings, a proposal which was approved by the
Conference.

Mr. Scorr said it was unnecessary to read the lefters which
had, been received from genf,lemen who accepted the invitation to
atténd, but he would read ‘those ‘Faéeived. from’ gentrlemen umble

to e present, viz. (vide Appendiz A.):— -
MM. Buchan. .Lilzi MM Rothe.
Davis. : Rubenson,
Findlay. wo e - v, Wrangel
Marié-Davy. , v. Wiillerstorf,
Myer. g T 7 Wyman:

and he regretied that neither Sweden nor the United States
would be represented at the Conference. ‘

The PRESIDENT said the first thing to be done was to learn the
opinions about the working of the Brussels Conference, and he
called on the Secretaries to read the several written commumca-
tions which had been received on the subject. '

Mr. ScotT said tht letters had been issued to every nation
that had sent a representative to Brussels, and stated that replies
had been received from every one. The answers had been sent
by the following gentlemen ; it would not, however, be neces-
sary to read them all here in ful] as they would be réferred to
the several Sub-Committees to be hereafter appointed. (Vide
Appendix B) The names Were i—

MM. Buys Ballot. . . ... ;. MM Myer
Capello. .. ... ‘Quetelet.
Hoﬁ'meyer B P ,R_lka,tcheﬁ'
Mohn. SR .. Rubenson. . .
- Mouchez: -~ .. - e " Wymam '

The PRESIDENT. proposed that. the meebmg should dmde 1tself
into two Sub-Committees, viz, one treating of that portion- of
the Programme which hdd specml reference- to Observations,
and the other to Discussions, mth power to sub-dlwde them-
gelves further, if necessary,

This proposal was put to the meetmg, a.nd agreed to unam-
mously.

The first Sub-Committee (Observations) should take into con-
sideration’ Questions T-TII. of the programme, and the follomng .
gentlemen were elected to act on it :—

MM, Capello. MM. Miiller.
Canevaro. Neumayer,
Cornelissen. Pujazon,
Deville. Rikatcheff,
Meyer. Toynbee.

Montojo.
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" The second Sub-Oommttee (Dmcussmns) should take into con-
sideration QuestionsTV.~VIIL of the Programme, a.nd the follow-
mg gentlemen were elected toact on it :— e

MM ‘Blanford. R MM. Mohn. * e
‘Buys Ba.llot MR Moritz." oo f—_‘f
Delamarche, Noﬂoth a8
iy, Freéden: : -:-fi v s van B.ysselberghe
+ Hoffmeyer, : Seott.

Tbe other Membgérs of thé ‘Confarence’ would have: the optldn
of Jommg ofig, ot other of the Committees at their pleasure,

"It wds - a.n'a,nged that the Sab-Committees should bring” up
t.he1r Reports for discussion as soon as ready, and the President
then called on the Meeting to make ‘any genéral rema.rks wlnch :
might dssist the Sub-Committees i their deliberations.. -

M. HoFFMEYER expressed the hopé that: thie logs of merchanb
ships of ‘ech nation ‘should bé arranged- aSmuch as possible on
the'same madel-as . those- for shlps of Wa.n' iz ,thab approved by
thé Conference. ..~ .\ ! S .

M Devine askeﬁ‘ If the ﬁrst Sub-C'ommlttee wonld ba
Gharged both With the questions of ¢ observatlons to be ta.ken,” and

“ the hours of taking the same,” and-was answered ‘ in the
affirmative. :

M v FREEDEI\ wished the Weather-Book to contain all the
absolutely necessary columns together, and .to have extra columns
for such things.as were not.actually necessary for seamen.

Mr. SCOTT said it was intended that the first Sub-Committee
should undertake all practical .questions-as to the Observations
- and Instruments, and the hours of taking the Observations, and
it would be composed as”far as possible, of sailors} the other
Sub-Committee would take charge of matters which would be dis-
cussed in the Offices.” As soon! as every gentleman had had an
opportunity of offering any remarks which he .chose, the Con-
ference should formolly either accept or reject this Programme
which bad been proposed by the Sub-Committee. . |

M. Boys BALLOT a.greed with M. v. Freeden tho.t we should
divide the . journal . mto columns of primary a.nd of secondsu'y
importance.

M. RIKATCBm handed in some remorks f01 the consideration
of the Sub-Committee, and drew attention to the. necessity of

spetial observations on.the veloclty of the wind, a.nd on: the rain-
_ fall on shipboard.

* The-PRESIDENT referred the proposed Programme to the Meeﬁ-
ing, and asked whether or not they accepted it as it stood ? -

Mr, Scorr drew attention to a proposal by General Myer, ; as to
Synchronous Observations, which was not mentioned in ‘the Pro-
gramme, and asked if the Conferenice thought that the question of
Synchronous Observations should be included in the Programme,

He himself thought that it should not be so included. We
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must get such Observations from ships' logs, if we can, but it was
not possible to treat the matter as one of Maritime Meteorology.

M. NEUMAYER concurred in this view, in so far that ai the
present stage of the proceedings of the Conference, it had nothing
to do with Synchronous Observations, which might, however, be
got from the ordinary logs. '

Capt, TOYNEBEE seid that Synchronous Observations should be
made the subject of a special request, and could hardly be
included in the form of a ship’s log. Those Captains who took
them might enter them in the column for Remarks. It might
be well if General Myer had circulars printed asking for them.
The circulars conld be issued to those Captains who observe for
the various Maritime Meteorological Offices.

M. Buys Bavror said the Captains could have their attention .

called to it, but it could not be imposed on them,

The Conference then definitely accepted i:,he Programme.

Mr. ScorT. explained the arrangements for the Conference.
The Sub-Committees should meet at 11 o'clock, and sit till 1h,,
and again from 2 to 4 o’clock. On Wednesday afternoon, or
Thursday, the Conference in full would receive and discuss the
Reports of the Sub-Committees. -

Buys BaLior.

- Meeting of the 2nd September, at 2.30 p.m.

‘ PRESENT : .
MM. Blanford. : MM. Mohn.
Buys Ballet (Presi- - Montajo.
dent). Moritz.
" Canevaro. Miiller,
Capello. * Neumayer.
Cornelissen. Nolloth.
Delamarche, _ Pujazon,
Deville. Rikatcheff. o
v. Freeden. : ~ van Rysselberghe. -
Hoffmeyer. Scott.
Mann. : Stempel.
Meyer. Toynbee.

The PRESIDENT said that the Resolutions of both the Sub-
Committees had been printed and were in the hands of the
Members. They would be brought before the General Meeting as
soon as the Proceedings of the last Meeting had been read.

The Proceedings of the previous Meeting were read and
confirmed. :

The PRESIDENT reported that MM. Moritz, Nolloth, and van
Rysselberghe, who were not present at the first Meeting, had

W\
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since arrived and had taken part in the labours of the second
Sub-Committee and he thanked them for their assistance. A

He then requested-Mr. Scott.to proceed with the reading of
the several questions enumerated in the Programme, and the
Resolutions of the respective Sub-Committees upon them. At
the same time he requested the Members of the Conference to
make ‘remarks upon the Resolutions to- be brought forward,
suggesting that, owing to the short time available for dlscussmn,

any chservations they might wish to make ought to be well
considered, and of weight, since the different Commlttees had
already considered the Resolutions in detail..

. The Conference then passed to the consideration of the Reso-
lutions of the First Sub-Committee. The “ Abstract Log” of the
Brussels Conference was taken, and the several subjects of obser-
vation noted therein were dlscussed in the order of sequence of
the eolumns. - L -

‘ResolutionsApassed by the First Sub-Gommittee.—

« Observations.”

1°* «That there should be but one form of Meteorological
Register for the Navies and Merchant Services, and that
those that cannot £ill the log should keep part of it.”

The Second Sub-Committee stated that they had resolved to
recommend that there should be two kinds of Register, .

M. v. FREEDEN said it would be better to have a log which -
did ‘not require so much education in the observers. He would
give an opportunity of keeping some columns, and would intro-
duce other columns to be filled ab pleasure, but there should be
only one kind of log.'

CAPT. ToYNBEE thought that the logs of. the Meteorological
Office were sufficient for all practical purposes ; in them the four-
hourly periods were printed in large type.

' M. NEUMAYER also said that he should prefer only one form
of log.

The Conference then divided on the question, and it was
decided by 14 votes against 9 that there should be but one form
of Register.

The PRESIDENT remarked in announcing the majority, that as
regards the columns in this general log, and as to the question,
which of them were the most important, each Institute wonld select
columns according to the country and fo its own reqmrements

* The ﬁgm'es marked thus 1° are the several Resolutions,
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S - Question L : Observations. ...
~ Cols. 1-—~6 *  Date and Position. of the Obsewatwm
. Ts.it your opinion. that a fresh column should be added,
©_headed “#Course and Distance by the Log in every Watch
5 iof four hours™?
v “‘.‘2° ' That an additional column_ should be given in the log
v for f Course and Distance.’
[, 8% %Thatthe course should be expressed in degrees and not
in points.” :
. 4° ¢« That the questmn of hours é-hourly penods, as pro-
posed ‘by Captain Toynbee (Appendxx C), and-in generall
-use by Duteh and German Ca.ptams smce 1865 should. ber
a.dopted n :
It was here demded on the mctmn of the PREsmENT tha.i:,
Capt. Toynbee’s Report on the Programme, which had been laid
before the Sub-CommJ.tbees should be printed in full, and embodied

in the Report. of fhe. Proceedings. of the Gonferenca as Ap-
pendix C.

Cart, TOYNBEE referred to the 1mp0rtance of 4-hourly periods
in ealeulating the Diurnal Range, and said that the work would
suﬁ‘er by the introduction of intermediate hours.

"M, v. FREEDEN, proposed as an amendment “that the course
should be, Bxpressed in points and parts of points.
On 4 division the Amendment was negmtwed by 17 votes
against 6, : : :
The Resolutmns were then a.dopted.
s -+ Cols, 7 and 8. Currents. :
5, “That observations on the * Direction’. ‘and ‘Rate’ of
. currents be tramsferrad to the column for Remarks »
Adopted, - :
GoL 9. Mcognetw chatwn S
Is it desirable to give an additiohal column for the « Dn-ectlon
of Ship’s Head "2
6° «That an additional column be given in the log for the
direction of the Ship’s Head and the amount of Heel to
Port or Starboard.”
_Adopted.. . ' '
¢ 7°,.% That the Tota.l Compa.ss Error and not Vaziation only,
should be given.” -
Adopted.
8° “That the Conference expresses its opinion that the
" lettering on the English compass should be adopted by all
" nations for Meteorological purposes.”
--Adopted:

* Tie numbers of the columns refer to the Brussels Abstract Log.
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Cols. 10 and 11. - Wind, Direction and Force.
Is it possible to employ an anemometer at sea so as to give
trustworthy results ?
9° < That a decided answer to this questlon cannot ab
present be given, but it is desirable that various ane-
mometers should be tested by special ships, and that a
special form of four extra columns should be prepared
for the purpose of recording such: observatlons
Adopted.
Can the use of the Beaufort scale be made universal ? :
- 10°% “That the use of Beaufort’s scale should be continued,
- with the addition of the amount of sail which Beaufort's
ship would have carried, had she been rigged with double
topsails, Also that the Direction and Force of the wind
should be recorded at the time of observation and not
estimated for a certain number of previous hours. Also
that it should be recorded every two hours.”
Adopted.

Cols. 12 and 13.  Barometer.
To what degree of minuteness is it necessa.ry to observe this
instrument at sea ?
11°. “To one hundredth of an inch, or its equlva.lent in the
. metric scale.”
Adopted.

.}

Cols. 14 and 15. Thermometer. Dry Bulb and, Wet Bulb.

Should these observations be required from all ships?

12°, * That wet and dry bulb observations are desirable, and
should be obtained whenever possible.”
Adopted. ' -

Col. 16. Forms and Direction of Clouds.
Ts this column sufficient or should any notice be taken of
more than one stratum of clouds ? .
13° “That the upper apd lower clouds should be recorded in
separate columns, and that the direction from which
upper clouds come should be recorded when possible.”
Adopted.

Col. 17. Proportion of Sky Clear.

Is it not advmable to substitute for this headmg, “ PrOportmn
of Sky Clouded * 7

35201. . B
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14°, -“That ‘it is preferable to" give the proportion of sky
clonded, instead of -the entry of ¢ proportion of sky clear
'Lsmcommended by the Brussels Conference S e
- Adopted. - P

'This recrulat,mn Js 1dent1cal Wlth tha,t recommended by the
Vlenna. C!ongress. BT P

- Gol. 18 Hom-s of Rain, Fog, Snow eﬂ-c '
Is it desirable to retain this heading, or to substitute for. it
and No, 23 a column. headed * Weather by Beaufort Notation” 2
5" -« That it is desirable to retain this heading, but that the
- "sudeof Beaufort’s Notation ma.y be contmued by those
i agcustomed to it - ce TR
Adopted. -

Co] 19 State of- the Sea.

Should tlus be given according to a numerical scale 7
16° *That a numerical scale (0-9) be adopted, and that&n
extra column should be gwen to the Observation. The
direction of the & sta, swell, or the dxﬁ'erent swe]ls to be
“given in the original column.” e E
Adopted

IR IS R R By = -_‘ S P

Cols. 20 to 22 Tempea ature of Sea Sm face Speciﬁc '-Gmirity.
Temperature at Depths. I

Is it desmr&ble to retain these columns, or can the Observ_a,twns,
wheii taken, be insérted in the column for « Remark§”? ©

17° “That the first- two of these columns be retamed.”
‘Adopted. -~ v e
18° “That sea tempe‘ra.tures ab depths shiold not be reqmred
from all ships, and that they should be recorded: among
the Remarks.” :
Adopted. ’

" Qol. 23. - Weather.
19°. Vide the Resolution on bolumi_l 18,
Col 24 Remarks.

20°, ¢ That the ¢ Remarks’ as asked forby the Brussels
" Conference should be adopted, with the exception of the
Cbservations of temperature with coloured bulbs at sea.”
Adopted.
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: Quéstion:IL.  Instrunients.

. What patterns - of Tnstruments should :be. employed -for . any
Observa.tmns which may require them? .1 . ..

- 215, “That.the question of the -precise. pattern -of Instm—

SRS ments is .not. of very. great importance; so long as they

satisfy the tests applied.at the several. Central Institutions,
and are compared with Standard Instruments, but it_is
recommended that they sball be of a pattern as easy as
possible for reading.”

- Mr, BLANFORD - proposed as-an-amendruent, that it sliéuld be
9pec1a.11y stated thatall barometers should be so. eonstructed that
the light could -be let:in: behind .the. tube.. - Some: old-fashioned
ba.romebers, still used at sea, were opaque behind. “Sometimes the
mercury is read, not at the top of the meniscus, bt whei& it
tonches the g]a.ss. Mr. Blanford wished to urge this addition to
stop the.construction of barometers of the kind he above referred
to.

M. Buys BaLroT also pointed out that it was desirable that
the top of the glass tube should be visible.

..M, "NEUMAYER: pointed out ‘that.. these: quiestions: had been
dealt with; and settled ‘by the-first Sub-Committee. ...-..

After some remarks in the same_ sense by Admiral \TOLLOTH
Mr. Scorr and Captain ToynsEE, the Resolttion was adopted.

- Ardiscisgion then arose: as to the use of the rotatory thermo-
meter (thermométle fronde). - o i

M, Seoit proposed that it 'be: 1ecommended that. some experi-
men{:s shonld: be ‘made -with this -thermometer, which: had been
found .to give very.good results, and he thought it mlght be used
with a,dvanta.ge absea. ... .. .o e

M. DEVILLE stated tha,t he snpported tlns wew wa,rmly

It was then explained that the first Sub-Committee had deter-
mmed to_abstain from, referring to,any special Instruments, but
that there would be .o, ,ohjection to such observations as’ those
referred to being made as well as other expenmente :

Is there any reasonable. possﬂ)lht.y of. mtroducmg the Metric
and Centigrade systems for general use at gea ?

22°, The recommendation respecting the use of the Metric
and C‘ent;grade systems, 28 expressed at the Vienna Con-
gress, is a.pproved and it is recommended that a table
- of conversion should be entered in each log, to enable Cap-
tains to compare barometers which have different scales.

Adopted.

M. DEVILLE here remarked that he thought. the first Sub-
Committee had paid too much attention to mere forms, and had
not éntered sufficiently into the detalls of - the subject of Instru-
ments, which he considered of paramount importance.

B 2
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Question III. Instructions.
Is it possible to devise & general form of Instructions to ensure
uniformity in regard of methods of observation and registration ?
23° * That the Instructions should be suited to the log now
proposed by the Conference, but modified to meet the
various requirements of different Nations”
Adopted,

* 24¢. “The Conference requested that Captain Toynbee's pro-
posed form of logshonuld be printed, and the English
* Instructions’ printed for circulation amongst its members.”

" Adopted.

The Conference then proceeded to the Consideration of the
Resolutions of the Second Sub-Committee.—* Discussions.™

Question IV. Observers.

'Wha.t control should be exercised over the Observers, as to
their Instruments and Registers?
25° «That it is necessary that all instruments used nhould
be compared with standard instruments, either at the
central or the filial Institutions (if such exist), before and
after the voyage, and that the corrections and date, &ec. of
.the comparisons should be entered in the log.”
Adopted. '

Is it desirable that all mstruments employed should be the pro-
perty of the Central Establishment, and lent to the Observers t

26°. « That it is desirable that the Instruments should be
the property of the Central Office.”
Adopted. ‘
272, «That it is necessary that a eareful exammatxon should
e made into the quality of the Observations recorded, and
that the attention of the Observers should be specially
directed to any errors which may have been detected.”
Adopted.
Question V. Co-operation of the Royal Navy.
To what extent can ships of war assist in forwarding the ends
of Metcorological Inqmry?
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28° “The Royal Navy can furnish more complete Observa:
tions than are possible on board Merchant Ships, e.g. :—
Deep-sea soundings and temperatures.
Observations in unfrequented parts of the sea.
Special experiments,

“It is most desirable that the duty of observing should be
entrusted to some responsible Officer. : _

“Tt is therefore resolved, that the Authorities of the Navies shall
be requested to continue to give such assistance to the pro-
secution of Meteorological Science as circumstances shall
permit.”-. ‘ :

A Report was handed in which had been drawn up by a number
of the members, who were in the Naval Services of some of the
countries represented, in regard of the co-operation between the
Navies and the Merchant Services.

This Report led to a discussion, in which MM, BLANFORD, v.
¥rEEDEN, MANN, NEUMAYER, NOLLOTH, RIKATCHEFF, ScorT, and
ToYNBEE took part.

It was finally decided by the Conference that the following
Resolutions, contained in the Report, should be adopted in lien
of that given above, and entered on the Protocol of the Meeting, as -
follows +— -

A. «Tt is very important that the organization of Meteoro-
logical Inquiry, as regards the Navies of all countries, should be
arranged in accordance with the principles and stipulations laid
down by the Conference for Marine Meteorology generally, and
it is further important that the results of all Observations made
on board ships of war in any country should be rendered acces-
sible for discussion by the Central Station for Maritime Meteoro-
logy in that country, without prejudice to any subsequent publi-
cation by the respective Naval Authorities.” '

B. “The Conference, while admitting that the introduction of
measures calcnlated to improve the condition of Meteorological
Inquiry in the Navy must be left to the Authorities of the respec-
tive Navies, is nevertheless of opinion that all care should be
taken to secure uniformity as to mode of Observation, and espe-
cially to provide for the comparison of all instruments used with
the respective standard Instruments of the Central Tnstitutions”

C. “The Conference considers it to be its duty to request that
those entrusted with the management of scientific affairs on board
men-of-war will lend their strenuons support in securing from
the Naval Authorities in each country, such regulations as will
place Meteorological Inquiry on board such ships in as favourable
a position as may be deemed consistent with the execution of the
ordinary duties of the service, and will also induce the Com-
manders to render to such Inquiries all the assistance and
furtherance in their power. The Conference knowing that such
regulations must be framed according to the requirements of each
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Country, expresses, nevertheless, .its opmmn that, inasmuch as
Meteorological Investigations require conmderable experience,
they should be entrusbed to experleneed Ofﬁcers on 'board suitable
vessels.”

D. # Although the- Conference is of opinion that, as far as the
general scope of Meteorological Inguiry goes, the same form of
Register should be'supplied to Merchant Ships as to Men-of-War,
it declares it will be most desirable-that, besides the regu]ar
observations, a more extended scale for sment.lﬁc inquiry should
be adopted on board ships-of-war; as in such . cases there is a
1a,rge1‘ number of suitable Ofﬁcers, as well as more means for
carrying on thé service. ~As examples of observations.which are
of importance for the development of Maritime " Meteomloo-y,
over and above the regulations embodied in the seientific instiuc-
tions' given to Naval Expeditions for the special purpose of
advancement of science, ‘the following suggestions may. be
enumerated :—

:1. Possibility of carrying out accurate observntmns on the
veloc:,by of the wind by anemomeéters-at sea.

2. Possibility of employing rain-ganges satmfactorﬂy at. dea.’

:3...Observations with Regnault’s or other hygrometers, _and
expenments on the best mode of observing-wet-and dry ther—
mometers, and the best position for them on board ship. . ..z "

4. Currents at the surface and at depths to be observed WIth
great minuteness with the special object of defining their limits.

5. The comparison of various.,instruments among. which. are
expressly mentioned that of anercids with iercurial barometers.
It is further deemed very desirable that frequent comparisons
should " be instituted bébtween instruments used- at sea and
thoso of Meteorological Stations on shore in various Countries. .

.6. Deep. sea Boundmgs and temperatures, with specimens; of
water. .

7. The co]lectmg of information on Ocea.n Meteorolooy at
outlymg stations. .

9. The furnishing of Synchronous Observa.twns at Oh.” 48m.
Greenwich Mean Time, in accordance with the suggestlon and
request of the Umted‘States Slgnal Office.”

-Question VI. Discussion.

Can -general suggestions be thrown out as to the most proﬁtable
mode of dJScussmﬂ‘ the observations? -

'99° «That it is desirable that every Institution should
publish the observations and resnlts in such a manner that
every foreign Instibute can incorporate them with its own

- observations and results in the easiest way -possible, that
is, by preserving the number of observations, together
" with any means derived from them, for single degrees
square,” :
Adopted.
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+ 80° ¢ That it is further desirable that whatever Charts be
publmhed the results for single. degrees square shoﬂld be-

i»* . yjublished'in & ta.bular form ' -
Adopted o
©81% ¢« Tha.t 11: seems desxrable for the use of the Sallor, that
ea,ch Chart should ha.ve reference to. only one element-, 701

" at least only to elements closely related to each ot.her
Adopted

Questuon VII Sub_yects of Inqmry

* T what extent can a division’ of lIabaur, as regards Subjects of
Inquiry, be carried out in aspirit of fairness to the Collectmg and
Discussing Establishments respectlvely? o

o 2° «hat the division of labour, a8 regards mvestlga.tmns,
~ean only be carried out by mutual agréement between' the
 séveral Instltutlons and- ea,ch Instltutmn should a.nnounce ‘

uudertake
- “It is very desirable. that such dwxs:tons of la.bour should
: ‘be effected.” -1 0 B T

“Mr. ScoTT stated thaf ‘the’second Sub Comm1t’oee had ca.refully-
conmdered the question of Téquiring pa.yment for ‘copying obsér<
vations as mentioned 'by himself both™ at Leéipzig and Vienna.,
but Wlthout deennng it a.dwsable tc pass a Resolutmn respechng
it. ’

The CHAIRMAN said that there could be no donbt that every
nation had the nght to require such pa.yment _
.. The; Resolutnon was.then adopted. |

- Question VIII. -Sailing .Dwectwm

" In How far are purely practical investigations, such as the

preparation of Sailing Du'ectmns, admissible for a Smentlﬁc
Institution ¢

33°, . That the sm]or wants the results of expenence alone,

: 7_ and he must receive assurance that his observations ha.ve_
_been. turned. to use. When these results of expenence
" Thave been given, the theorist may point out the. rea,son
"~ - why certain routes are the best. :
. Adopted.

The discussion of the Programme being* concluded——

- Mr. Scorr stated that he wished to take the opinion of
the Conference as to what communications should be printed in
the Official Report of the Proceedmgs of the Conference,

He proposed—

1. That letters from gent.lemen accepting the Invitation to
attend should not be printed.
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2. Thab . the information respecting the working -of the
Bruesels Conference in each Country should be printed.
- 3. That replies from gentlemen who were unable to attend
should be printed in fuil. .
4. That only the Remarks of Capt. Toynbee which bad been
discussed by the first Sub~-Committee should be printed.

These proposals were agreed to by the Conference with the.
following exceptions :—

M. RIEATCHEFF wished a selection from his own and other
gentlemen’s communications regarding the Programme, to be
printed, in addition to those of Capt. Toynbee, if they were
found to contain any new ideas.

Mr. ScoTT promised compliance with this request and stated
that he hoped to have the Report ready by the end of November,

The PrRESIDENT said that before bringing the Meeting to a
close, he would be glad to hear any further suggestions which
any gentleman might wish to make, ~

After a few remarks by Capt. HOFFMEYER, the PRESIDENT con-
gratulated the Conferenco on having completed their labours in a
most satisfactory manner, and said he considered that the impor-
tant Resolutions which had been arrived at would have the
greatest influence on the future prosecution of Maritime Meteoro-
logy in all Countries. He appreciated highly the fact that all
the deliberations have been conducted in such a liberal epirit, and
without laying down too many written rules, so that much
liberty was left to each Member, according to his own
responsibilities, ‘

He spoke in flattering terms of the effective manner in which
the Office, which he and the other gentlemen had had the oppor-
tunity of seeing, was managed, and thanked the Meteorological
Committee for their great kindness in allowing the Conference to
meet in their Office, and for the excellent arrangements made for
convenience and comfort of the Members. o

On the motion of Mr. BLANFORD a vote of thanks was given
to the Secretaries of both-Sub-Committees: - - '

Mr. ScotT, in replying, thanked the Members collectively for
their attendanecs at the Conference, and said that when he was at
Vienna, in 1873, one of the gentlemen present had assured him that
if invitations were issued for a Maritime Gonference in Loundon,
every one would attend. The result,as they saw, had more than
justified his friend’s anticipations.

He ventured to express his own opinion that the fact that
the Conference had conducted its deliberations so speedily and
satisfactorily had been mainly due to the decision arrived at by a
majority of the Sub-Commitiee to the effect that the Conference
should be of a private and not of an official character.

The-Report would be submitted to the Permanent Committee
at their Meeting at Utrecht on the 10th September, and prior to
that date the Resolutions would not be published. '
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He expressed the hope that the present deliberations would
render another Maritime Cohgress unnecessary for at least
another 20 years.

In conclusion he could not permit the Conference to separate
without alluding to the serions losses which Meteorology had sus-
tained. Since the Congress at Vienna last year, one had been
taken from among the Delegates to that Meeting, and also, still
more Tecently, a veteran Meteorologist had passed away, whose
labours in the science’ had extended over a period of 40 years,
and who had presided over the first Mantlme Oonference ab
Brussels in 1853.

He (Mr. Scott) did not presume to speak of the loss which
Astronomy had sustained in the death of two of its ablest
followers, but on the part of all Meteorologists he wished to offer
a tnbute of respect to the memory of MM. Donati and Quetelet. .

Dr. MANN proposed a vote of thanks to the President for the
able manner in which he had conducted the business entailed.
upon him.

M. Buvs Bavror, in acknowledging this comphment which
was paszed by acclamatlon, declared that the second Maritime
Conference was now closed.

Buys BatLor,
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{:"IBTTERS RECEIVED. FROM GGENTLEMEN UNABLE TO ATTEND THE -

A. Buchan, Secretary, Scottish Metéorological Society, Edinburgh.” .
“Your letter to the Marquis of Tweeddale, ‘dated June: 1874, inviting his
Lordship or .a representative to attend the private Conferends on: the subject-
of Maritime Meteorology which 4s to meet on the 31 prox®; has been’remitted
by.hig Lordship to the Couneil, .~ . - ¢ © o <o
. Lam directed by the Council to inform you that his Lordship is, owing to
the state of his health, obliged to'dealine thé invitation, aiid that; with referénce.
to-a representative, the Couneil ‘are; ‘owing: to’watit of funds, not ifi &' position™
tosendome. © . s - e i Cee T
. Tam furthér divected to eay that 1a connéxion with this subject, the Couneil
will be happy to give any-information in"their poiwer, and that-they have:
instructed Mr. Stevenson and myself to forward to the Sub-Committes their-
opinions regarding some of -the subjects embraced by the Programme. .-

o' Rear-Admiral C. H. Divis, Superintendent, U.S. Napal Observatory, - -
: Washinglon, *. - ..o s o0 i

The. Hydrographical Office having been created several years ago, by remov-
ing from the Observatory all charge of the subject of Méteorology, Maritime
or Continenial, T have been unable to serve the objects set forth in your com-
munications in any way so well a3 by the reference which has been made.*

Wishing the largest success to the able Meteorologisia who are to prosecute
further this most interesting and, practically, most useful branch of Science.

4. G. Findlay, F.R.G.S., London. .

I regret to sny that long-continued bad health will prevent me from being
prosent at the Maritime Conference to-dey as I had hoped, unfil this morning,
to be able to do. '

I should have been gratified 4f I could aid in any way the topics which
have been of great interest {o me for many years and more especially those
included in cols, 7 and 8, 20, 21, 22, and § VfII .

H. Marié. Davy, Central Meteorological Observatory of Montsouris, Paris.

I am, it is true, directed by the Minister, to study your Meteorclogical
materials in London, Greenwich, Kew, and Oxford ; but I am 2 member each
year of the Council of Professors of Physics of our Lycsums, and the Session
which commences about the 14th August generally lasts till the 5th or 6th
September., T should, therefore, arrive too late to fake an active part in your
interesting meetings, which I much regret. I shall be happy, however, to
find some of the savans who are to attend the Conference stiliin London, -

Brigadier-General A. J. Myer, Chief Signal Qfficer, U.5.4., Washington.

1t will not be practicable for this Office to be represented at the meeting of
the Sab-Committee. "We are oppressed with work this summer.

The only point I wounld urge, if present, would be an arrangement for an
International Exchange of a simultanecus report. This, indeed, is in effect,
slready %mvided by the mction of the Vienna Congress, the proposition
adopted by that Congress, embracing in its view as well observations taken
at sen 88 on the land. '

* Lettors reforred to Generat A J. A Chiet Signal Oficer, U.B.A., and Commodore
Wyman, Hydrographer, U.S.N. ver L& '
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The ship's -chronometer will enable the simultaneous observations :to be
easily made at-the proper time. . The latitude’'and longitude i which each is
taken can be readily determined sufficiently well later, by com utation of the
* Dead Reckoning,” in'the very miimerous instences in svhich Astronomical

‘Observations cannot be had,, o T

A series of ‘simultanecus Teports will be, for the work of this Office, of the
greatest advantage. ' i :

In any form of blank, provision eught to be made for the record of, at least,
one simultaneous report, with latitude and longitude of place of observation,
the -report to be co-incident with thiose. .ntw taken on land. The number of
continental and insular stations simulianeously reporting has reached 281,

i+ Commiodore H. P.-Rotké,"Hydrographer, Copénhagen, = '

1 have the honour to. scknowledge the receipt of your agreeable invitation
to attend the Maritime Conference assembling on the 31st August in London,
and I beg you to excuse the delay, of my-angwer, on aceount of & long absence
from Copénhﬂ-geﬂ-; I T O e [ O VL S S A
.- 1regret sincerely, on account -of official business, not to be ableto be in
London at the time fixed, and partake: in the discussion on-the many and
highly. interesting: subjects pub forth in the Programme, but I beg: to- assure-
you of .1y greatest interest:in all mafters releting to M aritime Meteorology,
and that I will do everything'to introduce in Denmark,the measures which
may be adopted sfter the deliberations-of the Conference. . - ; coerr | -

- --Dr. R. Rubenson, Central Meteorological Institute, Stockholm, -

I have the hovour #o_acknowledge' the receipt' of your invitation to the
Maritime Coriference in London. - As-T'am just ndw on the point of starting
on & tour of-inspection of our northern stations, I must give up’ the idea of
taking pirt-in ‘this Conference. I hope, however, that the decisions which
will be taken will advance Maritime Meteorology and will do-all in my'‘power
$o ‘give cffect 1o these decisions in this eduntry.” o ¢ - 10 et T

T have commimicited the invitation to some personsinterested in the subjéct,
but I have not yet-heard whether they intend to forward any written replieato
the Conference, " - T T ' S

- Trefer you to my previous letter as

o to arrangements made here since the

- 7| Barow'vi Wrangel, Hydrographer, Nicolaief. =~ ~ -
. Your letter of the 25th June with enclosed Programme of the Conference
for Maritime Metecrology -arrived, at Nicolaief during my absence. Having
Just now returned from an official tour in the Black Sea, I hasten to:let yon
know that pressing business prevents me from making use of your kind invi-
tation for the Conference, . However, I enclose the expression of .my views on

the questions mentioned in the Programme® ~ © . 7,
Vice-Admiral Baron v, Wiillerstorf-Urbair, Gratz, late Commander of the.. .
. .. dusirien Circum-Navigation Frigate,* Novara? . v\ ., , .
Although I have already written to Dr. Jelinck that it ismot possible-for
me to-accept your invitation. this year, and-especially at the.end of August, I
ecofisider' mybelf bound to give you notics of the sime, riot because ty presence
at the Conference appears to me Tccessary, but because I wish to express my
regret &t being unable to make your mequsintance personally and meeting
men whom I respect and esteem, and whose éxcellent contributions to the
domain of Meteorology I acknowledge with admiration, ST
_*4* This letter was accompanied by remerks which were laid before the
Conference and carefully conaigered. . C

Commodore R, H. Wyman, U.S.N., H y(fr;)grqph;r, Washington. A

1 have the honour to acknowledge the receipt of your letter of the 25th June
containing an invitation {0 attend the private glaritime Conferénce in London,
with the request that I forward to the Conference my opinion in answer to the

* Printed in Appendiz O,
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questions contained in the Programme accompanying your letter. After con-
sulting with Commodore Daniel Ammen, U.S.N., the Chief of the Burcau of
Navigation, this Office being under that Bureau, I have the honour to inform
you that the Navy Department do not consider it expedient at the present
moment to send an officer to the Conference, and that I am authorized to
forward for your consideration the opinions enclosed.*

Appendix B.
REMARKS o¥ THE RESULTS OF THE BRUSSEELS CONFERENCE IN
Various COUNTRIES REPRESENTED AT THAT CONFERENCE.

Meteorological Office, 116, Victoria Street,
London, 7th May, 1874.

Sir, N Maritime Meteorology. _

The Sub-Committee appointed by the Permanent Committee of the Vienna
Congress, propose to hold a Meeting in the course of the present year, to
discuss the subject of Maritime Meteorology, with especial reference to the
decisions taken thereon at the Brussels Conference in 1853, in order to
ascertain whether or not it will be advisable to hold sn official Conference on
the subject in 1875, or Jater.- - :
was represented at Brussels by ~— , I am to request you
to be go good as to furnish to me, before the 1st of June, or as soon after ag
convenient, replies to the following questions, in order that I may prepare an
abstract of the replies for submission te the proposed Meeting.

1. To what extent the resolutions adopted at Brussels have been carried out
in your country ? . e o

2. What have been the grounds for departure from them, if such departure
has taken place? S :

If this mafter does not fall within your own Department, I shail be obliged
if you will kindly forward the communication to the }}roper ‘guarter.

am, &c, :
To each country Represented at Brussels. RonT. H. Scorr,.
‘ Director.

Professor Béy's-BaIIbl, Royal Meteorolagical Institute, Utrecki.

1 have from the beginning thoroughly opposed the Resolutions of the
Brussels Conference. I was, however, bound to observe those regulations
because of the American publications which were carried on in accordance
with them. But a8 soon as the Dutch Institute bad its own publications, I
adopted another form of log. , ‘

: '1%5 Brussels Conference asked for too many cbservations, e.g. psychrometer,
specific gravity, &o., which we conld not expect to be made acourately by
Bgerchnnt Ships, and which are of no use to them. Moreover, the hours 3
and 9 were not convenient. The true course and distance which are of
practical use for Sailors and Directors of Institutes wers not required,

- 1 beg to refer you, for further particulars, to the following extracts from my
printed papers :—

1°. « Suggestions on 2 Uniform System of Meteorological
' Observations,”

“ The Congress held at Brussels aimed at sccomplishing toe much, and
thence many were discouraged.

“ Or how else shall we account for it, that especiallg in the Netherlands,
which soon declined to observe these directions, most observations have been
sent in. .

* In all probability it would have begn sufficient to confine the observations
to the end of the watch kept on bonrd a ship, and not to ask for too much
information, If X may be allowed to state, what has in this country atiracted
most attention, and with respect to which we have been supplied with the
most and the best observations, it will be this:—

* Printod in Appendix C.
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~ % 1. We require at the beginning of the log book a statement of the cor-
rections of the instrument, after they have been examined by persons appointed
for that purpose by the Central Observatory. ' :

* 2, The number of days the ship was at ses,

" @ 3. The conjectured and observed position of the ship.

“ 4. The heights of the barometer hy the mercurial barometer.

~% &, The direction and force of the wind. :

“ 6, The temperature of the surface of the sea. _

“ No one will deny to these observations their high practical and theoretical
value. : -

7. Deviations of the compass. . '

“ Onentering a port, or whenevér there is an opportunity at sen to veer the
ship, the deviations are varified. The safety of the ship depends too much on
the local deviations, that time may well be sacrificed, ,

“ 8. The Temperature observations, if there be any place on-board fit for
taking them.

“ Paychrometrical ohservations; how much rain fellin one day; deep sea
soundings, ete., may be safely loft to the interest of captains themselves and to
such opportunities as are afforded, s : :

‘;IW st is of most importance to navigation miist iave the greatest weight
with ws.”" : :

9°. A Sequel to the Suggestious on a Uniform System of -
Meteorological Observations.”

" “I-do not see any safer means of knowing the average indication of the
instruments, for every time of the year and every place, than to note in our
" registers every observation on a different page according to the place in the

ocean, and aepatateli for every day of the year, that we may be able to make

a graphic table' of these observations, and to see if any-districts of the sea

gave some phenomens in common, and what. are the boundaries of these -

ish.im. - - . RN . PR -

“ Unhsppily it is not sufficient to' form squares of five degrees & priori
for-it will often be the case that oné half of such a square shows a digression
from the mean opposite to that of the other half. For instance, if we seek the
Jlimits of ‘the Trade Winds, shall we find them by studying only large squares,
viz, from 15° to 20° Iat., and from 20° to 25% long., &c.? Are they at the
same latitude in different Jongitudes? It isimpossible to determine them, if we
do not know what passes et every square degree; at every sguare minute of a
degree. -“Sooner or later, therefore, some one will come to the system of giving
separately what has been observed at separate points of space and time,

“"This is possibile, as I will show by deseribing at some length one of the
methods to obtain it, which is followed at the Dutch Institute. We shalibe
haﬁp_y éf other Directors describe their own methods that we may compare
and judge. - ‘ - - .

* Every Meteorolegieal Journal, sent in fo the Institute, is copied on sheats
of paper, with. printed lines and columns all of the same model on one side,
blank on'the otﬁer. o : - :

* Every line of this copy bears the number of the Journal, in oxder that every
questionable entry may be checked by the original ; further, the date and the
place when and where the observations, put down in the following columns,

“Ther by scissors the paper is cub inifo horizontal slips, so that each slip
contnins no other observation than that taken at the same degree of latitude
and longitnde. : ) ,

““"These separate slips are &mt in different covers, each containing the obser-
vations of u fifth or tenth degree square; they are lightly bound together in
12 different bundles corresponding to the 12 months.

“ When we think we have a quantity sufficient to make & study of them,
these slips are arranged according to time and place, and since they strictly
correspond {6 the breadths of the columns, we can ensily follow therr indica~
tions, draw up & chart of large- size for such a portion og the ocean as we are
then treating of. ’ :
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- *If it be ohjected that we miight liave doneso from the first, we snswer
that-so doing fakes too much fime and requires much more atfention ; thatif
is much more fatigning and wearisomé fo extract observations from ‘the
Journal—now here, now there—than to-de {wice the work, but each time
without fatigue, @ = = L e L
“ Moreover, by this ‘method we get a means of ‘checking which otherwise
is possible only by doing it over again from the beginning, = . . ., .,
*If now we have recorded the observations of one instrument on one chart,
the observations of the other on another' chart, we are able to publish ejther
for a single degree aquare, or even for smaller parts, if there is a fair numbér of
observatious, or o join several such degrees into alarger space, and b 'give
its average value.,”” ~ .7 T ‘ ‘ o PR

: f

. o J.CDe Brii‘b'@ape_llo,‘Observiztdfy, Lisbon, -~ 0

In veply to your letter of the 7th' instant, I will ‘answer the two questions
respecting Maritime Meteorological Observations, . - .. = 70

Portagal has ~adopted all” the Resolutions of -ilie Brussels Conference.
Consequently theé Government ordered, in 1854,'that all men-of-war should be
farnished with Meteorological Ingtraments as recommended by the Conference,
with blank “ Abstract Logs,” and Instructions of the same Conference, very
carefully translated by M. Pegado, Dircetor of Nautical Observations at the
time mentioned, e - : L

Since 1854, most of the men-ofswar have taken Meteorological Observations,
and some have obtained rewards from Lientenant Maury, .

The merchant ships have also made Meteorological Observations, and one
received & gold meda). from the French Government, You have .some of the
Abstract Logs of both services in the Meteorological Office. . . .. ~ ..

‘Genérally spesking, we have conformed to all the regulations of, the
Conference; we have only departed from them in some points of detail, - |

The Two-hourly Observations seemhed £d us too much for our sailors; who
were commencing the work. ) ' s L e

Thus we have adopted for men-of-war the hours proposed by the Conference
for merchant ships, bui we bave-retained 2l the vertical columns of. the
Abstract Log.of the men-of-war. - - - L

The headings of these columns are reteined in the English language. ., .

All the men-of-war carry at Jeast n barometer by Adie with meiric scale, and.
an aneroid for-camparison, or, in ogse of necident to thé, barometer; two or.
three thermometérs by the ssme maker, with ¢entigrade scales, one being. used.
us a wet bulb ; and two hydrometers. Al these instruments are compared.with
Standards- at this Observatory. . They also, éarry & metal bucket with two.
valves for getting water from a depth. . D L

The merchant ships have. taken observations with -the same Abstract Log,
and some have increased,the hours of obsgevation.... .~~~ . - . L0

We linve never employed self-rogistering thermométers for temperatares,
at. depths ; the depth has never exceeded 5 or 10 fathoms except I a. few

special cases, | e . IO
Most of the ships of war havs nlso taken observations while lying at anthor. -
Capt. N: Hoffmeyer, Royal Meteorological Tnstitiité, Coperthagen.” "~
The question having bees discussed by a Commission, consisting of Members-
of the Rayal Society of Copenhagen and others, the Ministry of War decreed,
on the 23rd of April 1853, that in future, on board the Danish men-of-war
which .are thought fit for- i, sccording to their destination, Meteorological
Observations are to be undertaken and noted down conformably fo the scheme

_adopted at the Conference of Brassels, but with the following restrictions :—

That the specific gravity of the water is not necessarily to be examined
daily, but only when there 1y a fi opportunity to do se. _

That it i3 not made's duty daily to examine the temperature of the water
below the surface, but that such is to be done whenever place and opporfunity
are fit and convenient, and if possible in different depthss and,. - - -

That the aneroid barometer is to be used on hoard the smaller vessels, and
whore & mercurial barometer eannot appropriately be placed.

The Director of the Hydrographic gﬂice has been ordered fo fake care of the
exeoution of the above decrees, and, as far as might it be thought appropriate
) L]
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to commiunicats with Edeut. Mavry at: Washington, -Respecting’ the';lparﬁici-
pation of merchant ghips in'the aforesaid . Obgervations nothing was_ decreed,
only it was left to the Director of the Hydrographic Office also in this respect
to enter into communication with Lieut. Mayry, - - 70 - .00 0
“From this ‘gentleman the Hydrographic Office hag at different 'tifnes
reciived la¥ge collections of his Current and Wird Charts, as twell as ‘Sailinig
Directions, to be. distribufed Both to mencoftwar and to merchant vessels.
The men-of-war have been furnished with these Charts, and they hiave been
- digtributed to merchant vessels; Danish az well as to a few foreign, “on their
undertaking to deliver the Meteorological Journals after having been filled up.
‘Wheh:the' Master of the ship cotld express hinibelf in English, the journal was
written in this l;mgua%e ; ‘when if was written in’ Danish it has been irans-
lated into English at the Hydrographic Office. The journals received from
the vessels have graduslly been transmitted . to Lient, Maury.-.The. last
collection sent by this gentleman was réceived by the Hydrographic Office on
the 17th Deceber 1861, ... - » 11 i oo s it g
- The war.in. Nerth ; America, and- the .interruption .ogensioned -theréby of:all
the :communications. which: had . been brought- aboiit by, Lieut:::Msury with
foreign countries for the promotion .of: Maritime . Meteorology, has ‘caused's
(ﬁssaﬁonk of - the- interchange of -the ‘objecis. concerned also with regard 40
enmark. ..o 0 a0t R T SN C

Professor H. Mokn, Royal BMeteorological Institute, Christignia,
In reply ‘to your létter of the 7th 6f "May, I bave -thé honounr ‘io-"offer the
following remarks s-— T e e U
The Resolutions adapted at Brusgels have been earried out in the Norwegisn
Navy, by both the men-of-War and wigfchinteti. The loge have beensent to
Wi a:{ingtoh.‘ ~The'* Abstract Log * has been used on board ‘the men-of-war;
thie Merchant Servicée Log'on board the merchuntmeén,’ A: number of Maury’s
Wind and Current Charts, as well-as,of Maury’s * Physieal ‘Geography of the
Sea *Hiave been ‘distributéd to' Norwegian - Captaing’ making ‘observations and
forwarding their logs 6 Washington.' In"our co@itry ‘therd Las- not heen
any official provision for securing the corrections of the nstrioments wsed for
the -abovesnamed -obsérvations:. “-1t ‘will' ot *he possible “to -ascertain " the
niitber of the 1og§ sent fo-Washingio."" The-obsérvations’ tontained in the
merchantmen’s logs embrace almost all navigated parts of the ea. . - .
- The cbaervations-have bieen ‘tontinued, ss 1 éan bes 'from ' Jogs Tiow'in the
possession of the Metetrological Trstitute 4t Christianis, up 'to°1865. - In the
yéar 1867 thé Notwégian -Metéorological -Tuistitule isstied au Tnvitation to Nor-
weégian Sed Captains to inaké Meteorological Observatibnd on boerd their ships!
Through “the’ sdferent Shipping - Offices  in"thie” country the Captains-could
receive schedulss with instructions for makirig the observations.  Sinece ‘that
time there have come into the Institute yearly about 60 logs. From that time
the logs issielt by Maury have hot'béer in tge in our pavy, *~ = i -
“The grounds fo¥ -departure ‘froni ‘the Brdssels Resolutions are therefore
chieBy’the’ eétablishinent of: the Meteorological ‘Institute. - Meaniwhile “there
may also have been other grounds, - -~ o . L )
T4 the Royal Navythe observatiéns grew scarcs, as theingtraments originally
pirchissed * grew older and ‘uhsuitable, dnd’ the- observations came to'n close
at’ the Yeginhing of 'the war in‘Asnerics. - In.'the Merchant Navy it was
difficult to keep upthe cbserving spirit’ dmong ‘thé Captains as they did  not
get any encouragement or insltuetion from any Scientific Institution at home,

Capt. B. Mouchez, Ministry of Marine, Paris. ‘

I regret to inform you that the Regulations laid down by the Brussels
Conference have not been regularly carried out either by our Navy or Mer-
chant:Service. Log hooks were printed nearly similar to the one adopted, and
were distributed on board the ships; but the want of success in taking the
observations has been trincipally due to the following causes :— '

- 1, Too much was asked for, instead of limiting the requirements to what
was strictly necessary,
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2. The use to which the observations would be put, or how they would be

emAEI(R'ed after the voyage was not made sufliciently apparent.
nd, further, no Observatory or Central Establishment was specially charged
.with the duty of keeping and studying the Registers. ‘

It appears to me, therefore, that what is wanted is, 1° a simpler form of
Register, and, 2°, the establishment in sach Country of a Central Office, whiose
duty wonld be to receive all the Registers, and extract their data according to
rules o be settled upen, and to give advice as to the mannerin which they
have been kept, -

As soon as it is known that these documents are studied and utilized, no
doubt alt the Navigators will be eager to take the obsefvations with greater
care than is done at present. -

Brigadier-General A. J. Mye#, Chief Signal Officer, U.S.4., Washington.

1 have the honour to acknowledge the receipt on May 20th, 1874, of a com-
munication referring to the action of a Sub-Commiltee appointed by a Perma-
nent Committee of the Vienna Congress upon.the subject of. Metearological
‘Observations taken at Sea. This communication was addressed by you .to
Rear-Admiral C. H. Davis, Superintendent of the United States Naval Obser-
vatory at Washington, with the request that it might be forwarded to the
proper quarter, and has been transmitted by that Officer to this Office for reply.
The inferruptions cansed by the war and the changes which have taken place,
both in the personnel and the duties of the different services since the date of
the Brussels Conference, have rendered some delay necessary in. order to
ascertain as definitely as possible, what had been done in the different Depart-
ments up o the present time, - coe ) -

I am able to give you briefly the following facts :— . L

{1.) The United States at once undertoock to carry out the propositions
adopted at Brussels, The *“Abstract Log” was sapproved by the Navy De-

artment, adopted, and ordered for use in the Navy, and is at this time used
in all naval vessels. Nuvigators generally were invited to keep the log, and
transmit copies at the end of each crmse to the Chief of the Buresu of
Ordnsance and Hy,dro%}-aph . o

{2.) Toenconrage all Navigators in so doing, copies of the Sailing Directions
aﬂd of all published results %';.s_ed upon dats furnished by them were offered
them. .. . . o . : . :
Agreeably with this srrangement of a proposed exchange, a large number of
navigators of various flags ished freely the ohsérvations taken by them. at
sen. These observations were compared, employed in perfecting the work
already begun, and in prosecuting researches in Maritime Meteorology. . A large
number of copies of Maury’s Sailing Directions and kindréd publications
were distributed among the ‘contributors of different nations according-to this .
arrangement. ‘ ; :

(3.) In conformity with the Brussels plan, the United States received the
co-operation of foreign Powers, who were not ready to discuss the observations
of their own vessels, but who were willing to collect and: forward them to
Washington, Among thess were France and the Netherlands; and the vessels
of all such co-operative Powers were put on the same footing with' American
vessels in receiving the Wind and Current Charts, the Sailing. Directions, &e,,
issued by Commosom Maury, many of which are based in part upen such data,
This eontinned up to the commencement of the war in 1860.

(4.) After 1861, though with occasional protracted interruptions, the United
States continued to collect maritime data according to the suggestions made at
Brussels. The Abstract Logs, filled up upon the vessels of the United States’
Navy, are filed in the Buresu of Navigation, whence they are {ransmitted to
tl;e L ydrographic Office of the Navy Department, for such use as may be made
of them,

Since the estublishment of the Signal Service Bureau charged by law with
the observation and report of storms, the duty of displaying ecautionary
signals at the different ports and upon the sea coasts, an({] also of furnishing
such reports as may be necessary for the benefit of Agricultural and Commercial
Interests, it has been one of the duties of this Office to collect from all vessels
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arriving in the ports of the United Siates extracts from their logs, or other
useful data, and also to request assistance from any vessel or officer in collecting
such data. Theenclosed form* issned in'1871, is one prepared for this purpose.
A circular is also enclosed.* The Observers of this Sﬂice located at the dif-
ferent Branch Offices established at the different poris have also been instructed
1o visit vessels in-the ports and procure usefnl information. The Office has
32’)1 furnished instruments for use upon vessels fornishing reports to this
eé. :

In exchange for such courtesies the facilities of the Signal Service Offices in
the different cities for eoinparison of instruments, obtaining specific information
in reference to the vweather past or present, the use of their daily telegraphic
record, &c., are extended to the Officers of any vessels of any nationality that-
desire to avail themselves of them, and upon request of any Officer corres-
ponding with the Office, any publications of the Office are furnished fo him
free of charge. .

In its exchange with other Offices-this Gffice is always ready to furnish upon
their request, date in its possession relating to partioulsr storms occurring
either upon the'land or sea, or to enter upon wider exchange in pursisdrice of
the suggestions of the Vienna Congress, = : ’ ’ )

The system of Simultsneons Observations adopted at that Congress réguires, .
to complement it, & “systein’ of coincident observations extended a8 widely as

possible at sea.

N E. Quetelet, Royal Obsémi;to?y, Brussels. o
With respect to Maritime Meteorology, I have scen the Director of this
Department, at the Ministry of Public Works, and he thinksthat only a few

results exist. To make the necessary inquiries, he requested me to apply to

the Ministry of the Interior.. I have not yet received an official reply, but I
believe you can only reckon on very Lttle. {?Ve have no Navy, and the captains
of the Merchant Service generally care very little about.scientific questions,
especially when anything would ‘tiereb'y- e added fo their work. A reform
must bs introduced if usefal results are wanted. : .-

Capt. 3. Rikatcheff, Imperial Russian Navy, Central Physical Observatory,

) . . St, Petersburg. - ) : :

_ Mr. Wild asked me to answer the questions contained in your letter of the
7th May 1874, - : ' e : L

Our Navy is provided with Meteorological Journals, Instructions, and Instru-
" ments by the H};rd:bgraphic Department. ‘The journals containing observations
are returned to the same Department, Co ’

To be able to answer you with sufficient authority I have seen some of the Jast
Meteorological Ship Journals, and I .had an interview with Vice-Admiral
Zelenoy, who has been 15 years the Directorof the Hydrographic Department,
and left this duty only a few days ago. I divided your questions into six
points, and in the name of Mr, Zelenoy, I am'authorizeg to angwer as follows :—

1. The thermometers on board ship' have not been provided with another
scale in addition to Reaumur’s, as required by the Resolutions of Brussels
Conference, hecause (a) if & thermometer were to have two such similar scales
as Centigrade and Reaumaor, one would bé often read instead of the other;
() the conversion of degrees Reaumur into Centigrade is 80 easy, that it isnot,
judged necessary to have two scales together, only in order to accustom

observers to the nse of the Centigsade; (r) to avoid:a considerable and useless .

expense, - . -

. The barometers have not been compared since 1853, and éorrections of
instruments generally are not determined, because there is no Office or official
person who has the charge of all maritime observations.

3. Anemometers aro not in use on board ships, because no experiments have
been made with them, and there was no Office, a3 mentioned above.

4. Ships for long voyages are provided with hyarometers, and occasionally
observations ave made with them.

5. The meteorological observations have hitherto been made exactly in the form
recommended by tﬁ

. * Not printed here.
35201, C

e Brussels Conference, because the opinion of the Director -
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of the Hydrographic Deparément was, that nothing should be changed without
another Regolution of & second Maritime Conference, and because there was n
Office which had to discuss the Journals.and propose any change. S

" 6. Some of the Ship .Metecrological Journals have been sent to Licut. Maury,
in Washington, and afterwards to the Office of Admiral FitzRoy,  The Maritime
Meteorological Observations are not discussed and utilised in our country, and
Journils are hot even seut regularly fo any ‘office abréad, because we have no-
Office for Maritime Meteorology, and because, after thedeath of Admiral FitzRoy;.
nobody asked the Department for Journals. ‘ :

You ouight not to be estonished, Sir, if from these answers jau Séel_thét the.

greater part of our Maritime Meteorological Observations lie dormant till now..
The, Director of the Hydrographic Department is-s0 much charged with ‘other
basipess, that it is not possible for him to undertake the direction of. the
whiolé question of Maritime Meteorology. T L T S

Many times, snd especislly in the year 1862, he asked the Government to
institnte, an Office for Maritime Meteorology, but it was never done, and only
in. this yei¥, on . thé recommrendation -of the Imperial:Academy of -Science; &,

Cothmission bas been appointed to prepare a project for such an Office.. - - i

... -7+ -Dr, R. Rubenson, Royal Meteorologicnl Institute; Stockholm. .- -~ ..

After the receipt of your last letter of the Fth May I made inquiries info the'
guestions contained in it, and can, unfortunately, give but.very little informa-
tion ehout the state of Maritime Meteorology mt{l us, From what 1 have been
able to learn from persons acquainted with these matters (Peterson-died Jong
sinee}, so-called “ Abstratt- Logs,” were distributed: just after the Briissels
Conference; both to Captains in the Navy and Masters of Merchant Shigs. These:
Yog-biocks were, liy.the- care of the Royal Academy.-of Science, trinslated into!
English (somé Captains kept-their Registers in English) and sentto Miury, it
Washington.: At the:couthreak .of the American war these transmissions

". ceased spontaneously, nevertheless the ohservations have been continued to°

the present time on the same plan in our Navy, and these Méteorological
Registers are deposited in the archives of the Central Meteorological Institute.
',E}‘xhear number, however, is . not sufficient to allow of their being worked up
I have béen unable to get any further information about the Observationg in
tle Merchant Service. ' 1 présume, therefore, that the whole system in that
Service has censed to exist. . . - : . S e
‘Although this matter bélongs to my Department, I have not yet been-in o
position to drrange the system of observations, but.l should consider the
Resolutions of a future Congress for Maritime; Meteorology as..a' welcome
apportunity for directing attenfion to this subject here, and shall endeavour as
far as in'me lics to contributé our share to the common work at sen: . '

. . ) . R

- Commodore R. I T¥yman, U.8,N., Hydrographer, Waslington. - -

. Replying to your letter of the 7th instant referred to this Office, T have thie
honour to gtate that the Resolutions:adopted st the Brussels: Conference were:
oarried out in this. Country up to the commencement of the late war, o

: The :Abstract Logs were printed and issued both to naval and merchant
vessels, but-are-not new issued to either. - ‘The Log niow in use in the Navy of
the United States is substantially the $ameé ae far a9 its Meteorological Records
are concerned, as the Log recommended at Brussels—we employ the Howard
Cloud nomenclature and = scale for wind-forces ‘differing not materially from
the Beaufort scale. : o ' : :

I send you herewith a copy of the Meteorological Journal recently introdiuced
from this Office. ' :

i
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-

Rematks by - Capt. - Tojfilbee, in’ answér to’ 'Q_,ﬁestiqng T, ‘fo
« - VIIL .of the Programme ;. followed by Extracts from the
- Written Opinjons of other Correspondents.™~ .~ - ==
i Captain H."\."_rsyn?_;ge,:_ﬁ‘.lp;zi_;_s.,-;Mari;:;e Superinterident, Meteorological Offce:

el IR oI Ll L e Ll PR R
1. OnservaTrons.—1We in this office have thought it necessary :to'depart

slightly from the form of the Brussels Log, and.I have drawn-up: a-form which

is the result of 'my experience of eleven yeors: asan Observer ot sea, ayrid of séven

a3 Marine Superintendent of this Office. L U S e e il

.- For convenience of reference, I shall give in the: miargin-the numbers of the

f()olu;nns;;of theBrussels Log, stating the changes proposed, and iny.reasons

or them.”, ., . L T

o,/ Daté and Positions by Observation and Dead Reckoning.— These remain the Columnsof

same, only we haye made it clear at the Jiead of -Column 1. that we_ wish for Bryssels Les.

Civil Time, and- we have rejected the 9 am,and 3 p.m.-entries;, which give )

undue weight to the day hours. 'These entries would . also ‘prevent our

getting observations at four-hourly periods, for few men will observe at 8

and $am.orat3anddpam. - ot Lo L Lt Ly
Current.—This has been transferred to the Remarks, as the direction and -rate Cole, 7 and 8.

of Current is generally only found once-in-24 hours. . When' opporturity offers *

for finding the current more frequently; the resnlt should also be given in-the

Remarks, In the space previously oceupied by * current,” we have introduced

“ true course and distance by Log every four hours,” as suggzested by Profézsor

Buys Ballot. - This is veryuseful work to the Navigator, who shomlil know his

ship’s- position: each four hours, and. it helps the Meteorologist-to find ‘the

latitude and longitude of the position ‘in which each obsérvation was talken:

Yt:is ‘not; however, considered abselutely necessary,- as explyined in“the neiv

= n

Instructions. S . S -
t. Magnetic' Variation Observed—Instend of -this we have *“Total Comjiass Cof,%
Error,” or variation-and deviation vombined. These are the data which Navi-
gators usually enter in'this columm, “therefore it :should be so -headed. - Next
to the comppss error we give a column 19 Yor “ship’s head,” -and- degrees of
Heel to Port or Starhoard, From the compass error and direction of ship’s head,
together with the deviation from one of the forms &t the commencement: of
the Log, which it is supposed will be filled up, the Variation may be deduted
if required (always remembering that the deviation is liable to' changs with
geographical position), and even though the total compass error may not-be
recorded, it can be found if we have the direction of the ship’s head, and 'the
deviation recorded in the tables, always supposing that each ship has a varia-
tion chart or table. . By this means the observed direction :of the wind can-be
converted into ¢rue, which latter result is -the chief use of compass errcr to
Meteorologists. o L c . Lo

.. Direction of Nind.—(This comes in our coluwn No.1L): We have-added Cok1v,
“at the time of observation *> whith we prefer to an estimate of what lias pre-.
vailed for the last eight or even four hours ; and we ask for it every two hours.
% is belicved that, as a rule, seamen only record the wind which was blowing
at the time of actual observation, and a fact is preferred to a doubtful estimate,
In synoptic chart work, ke estimation of 'wimf foracertain number of. hoars
Is very objectionable ; for instance, in our discussion of the Meteorology of the
part of the Atlantie, north of 30° N,, we frequently found that ordinary ships’
logs which give the direction and force of wind for each hour, were much
better than our own logs for fixing the time at which & certain change of wind
reached a ship, _

- The proposed method of giving the direction and foree of wind at the time of
actual observation, every twohours, and also sny important changes which may
intervene between the two-hourly observations, as well as the direction and force

* See tha corresponding columns in the reduction of the proposed fofin of Lox- at the end .of
Appendix D, t .
c2




Colunns of the
Brussels Lox.

Col. 11,

Cols. 12and 13.

Col. 15.

Cal, 17,

Col. 13.

Col. 19,

Cols. 20 and 21,

34

of squalls, seems to meet the present requirements of Maritime Meteorology.
If -2 squall is blowing at an ordinary ime of observation, the direction and -
force of wind between the squalls should be recorded, and the direction, force,
and duration of squalls should be given in the Remark Column,

Wind Force.——(gee our column No. 12.) This is by Beaufort’s scale, and is
also psked for each two hours; at the time of observation, o record which (as
in the case of direction) is considered much more satisfactory than a rough

_ estimate for eight or even fourhours, Here it may be well to repeat that if
* the weather i3 squally, the direction and force between the squalls should be

given, and the duration, direction, and force of squalls should be entered
in the Remark Column. When squails sre frequeént their general character
should be given. : .
I -do mnot think that a cup snemometer can be successfully used at sea,
having tried one for a voyage, but should like to have a small 1:1:11 wheel tried
by an experienced Captain.
T think that Beaufort’s Scale, which exprosses the force of wind by figures,
wards, and the speed of his standard ship (a well-conditioned man of war), or
the amount of sail which she could carry, is the -best at present devised, As
the ** double topsail yard * rig 15 now very comman, I propdse to give also the
equivalent amount of sail which Beaufort’s ship would carry if she were so
rigged, all other qualities-being thé'same. This only affects theforces 6 to 10,
inclusive. ; .
Barometer height and attached Thermometer—(Qur Nos. 13 and 14.)
We have slightly altered the headings and asked for the height- of the -
cistern above the sea. For the use of seamen I would certainly return to

. reading harometers to hundredths of an inch, and would malke the vernier as

distinet as possible. Many officers caunot read to thousandths, znd others
{wist the barometers about so a8 to get them into a position for easy reading
(as it is difficult to bring both sides of the circular vernier and the surface of
the quicksilver in & line), thus causning the quicksilver to rise in the tube.

Thermometers, Dry and F¥et Bulbs—{Our Nos. 15 and 16.) I think all ships
which carry our instruments should be asked for these observations. Qur
Square 3 work shows their value. The thermometers should be read {o tenths
of & degree, the division being easily done by the eye. ) :

Forms and. Direction of Clouds.—{Our Nos. 17 and 18.) We have divided
these data and give them in two columns, In No. 17 we give the names of
Lower Clouds; in No. 18 the names of Upper Clouds, and direction from
which they move over the sun, moon, orstars. If the direction from which
Lower Clouds move differs from that of the wind, we ask that that fact
may be recorded in the Remurks, ' ' '

In our Square 3 work the eastern and western strips of the charts, as well
as Tables 6, 7 and 8 for ach month, and the Remarks following them, show
the use that we have made of Cloud data. . .

Proportion of Sky Clear.—(Our Neo. 19, Proportion of Sky clouded.) It
matters little whether we give proportion of Sky or Clouds, but as we have the
Amount of Cloud in full use, I think it well to continue it, .

Hours of Fog (A), Rain (B), Snow (C), Heil (D).—{Included in our No. 20,
Beaufort’s Weather Notation.) Beaufort’s Ietters which represent these states
of weather should be preceded by a figure showing the number of hours they
had existed since the last observation * '

State of the Sen.—{This column we have expanded into two columns, Nes, 21
and 22.) These give the direction from which the sea comes at the time of
observation, recording when it is confused, and when itis only a swell or swells,
No. 22 shows the disturbance of the sea by figures, which are "explained on
the same page with Beaufort’s Notation. They are adopted by the land
branch of this Office in its Telegraphy. ’

Temperature and Specific Grarity of Sea Surface.—{See our Nos. 23 and 24.)

. They hoth give interesting results in our Square 3 work. I think the degrees

* The London Confarence decided that it is desirable to retain Column 18 of the Brusstls
Log, but that the nse of Beaufort’s Notationin one column may be continued by those countries
acoustorned to it The Jatter method has been continued in the Enclish Log, and it is the
ont‘i ¢aso in which there is o differonce between the adopted by the London Conference
and that given with this Report, which is the one proposed by ngz. Tornbes.
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of the thermometer, and the divisions of the hydrometer are easily divided
into fenths by the eye, which makes their readings more exact, -

Temperature at Depths.—This observation should, it seems to me, be left
to men-of-war, or ships specislly fitted for the work. We supply a self-
recording thermometer, and copper case with a valve at each epd, to observers
who offer such work, with the object of trying the temperature at small depths,

. a8 they may sometimes show that cold water of lower density, may overlie warm

water of higher density, &c. &c. Such observations are only occasional, and do
not need & special column, but should be entered in the Remarks,

State of the Weather—{See our No. 20) The contents of this Column
together with those of No. 18 are combined in our No, 20.

Remarks.—(See our No. 25) A few suggestions as to the most important
Remarks sre given at the head of the Colwnn, and they are more thoroughly
expleined in our Instructions. . . '

Experience bas proved that it is most important for each Log to be carefully

examined as soon as it is received, so thatdny questions found necessary maybe’

asked of the Captain who kept it, before he sails again. - See the * Form for test-
ing Logs’ in each filled-np Log, of which the following is & reduced blank
copyi— . . : - o

FORM FOR TESTING LOGS.

No. Lot
Du.'g.F & | Commencing | . Ending . .
NATURE oF VoYAGE. | From o
CHARACTER, For whale of Log .
CAPTAIN. - Kecperof Log
Oliserver’s léx&nk (hours S . )
Sﬂﬁ’? » TWood or Iron Steam or Sailing
. ‘ - . INSTRUMENTS,
METER. o, . P
Bazo Height of Cistern + feet. -
THERMOMETEES. Sea surface No. | - Dry Bulb No."- . Damp Bulb Na,
HYDROMETER. No. o '
ENTRIES Hours when ohserynbions are given ? :

Character. - | Honrs taken for extraction ? N
. _ | Did ship pass to eastward of Cape Verd Islands on outward ]gassage 7
' Are thert too many entries of “ Do.” instead of observations

Smp's POSITIONS. Are Gserved and Dead-Reckoning positions given throughout?
Character, 1s there any evidence of positious being good or bad?-
Is Dead-Reckoning longitude carried on from last land seen?
CUpRENTS, -| Given by Captain? _ Are they correctly caleylated ?
Character. Are lln-t‘-{ reglx‘unﬂy'given? Do resuffs seem probable

SE4 TEMPEEATURES. | Average number of chservations daily?
Character. Nnme tests,
Ohbs. read to degrecs or tenths.

BPECIFIC GRAVITY, Average mnnber of chservations daily P
. Charncter. Do they range lower in Doldrums®

v

Coxrass ErRrORs. Aro there data for‘oblainingbthe actual compass errors?
- Character. Does the variation agres with Admiralty chart?
Suzp's HEAD. Is it generally given?
Choracter,
Direction : Is it given to 32 points of the cormpsss ¢
WisDps. » Arechangesand thejr tjmes carefally given?
Charneter. Force: Are changes and their times carefully given ?

» Does it agrea with distance run ? . i
» Arcthe direction, foree, duration, and veering of squalls given ¢

Cotunms of the
Brussels Log,

Col, 22,

Col. 23,

Col. 24.
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Form for Testing Logs—cont. :

. : hiH

BamomerER. -} I8 doily range regularly shown in troplea? - L
Chamcter.. . | Does pressnre decrease when approaching Fauatorial Doldruma? -
TDioes Pressuro increase when leaving Elmamm] Doldrwms ? ;.. . o
Doss the barometer rise or fall in necordnnce with Buys Ballol's 1aw’?,
Ts thers evidence of re[)eﬁtfon or intérpolation® 1! oo s
Is attached thormometer alwaysgivent . - ..~ [ . !
: Dpes barometar ' puwp™ much? - Ll
Iint Axp Daxe Borps. Are they in the open air, showing diurnal range? ' H
. Character, | Any signsof beipg insunf Cn
- : s there o fair fifference ranging with weather? .7
QObis, read to degrees or tenths. : - .
Crovn, : Fonx: Well given? - Regularly given?  Simple and conpound’
Character. well separated ? e R
AMOUXT : Cloud or clear sky ¢ fealo0to 16 P
DingcrIox OF UPPER: Fromorfo? ™ Co P
WEsTHER. @ | Isit fulrly represented? - E R TRI
‘" Character, 15 theentry © Do.” usedfre%uantly? . L e .
. - -« + ... | Canitbe golfrom remarks . . R
REMARKS, s stato of sea given ? .
Character. Aré any intcresting fncfs given' ! . e
Aro they full or scanty ? : Soreload AT
HYDROGRAPIICAL Give their dates R S i
OTICES. ) R Y Ry
DrsGrans, © Are they neatly drawn ? :

The character of each style of observation is recorded under the word
* Charncter,” fand the getieral character of the whole log is déduced from thesé
and recorded on the uppér part of the testing form, The greatest weight being
given o wind, barometer, and thermometer cbservations; R

O_n the back of the testing form are the following tabular forms for
testing the calenlation of current, and for comparing the recorded force of the
wind with the speed of the ship; so as to show whether the force seems to have
been under- or over- rated.* e

OUTWARD PASSAGE. P ' . " HOMEWARD PASRAGE..
Cummixts. | . WIND Foxcs, || commmvas, || Wy Yomem.
Data 3 Distam?e_in. Dis- ’gﬂ Date. || 3 . Distance in D ;"g‘:
o | Den ~—{ tance [ £ 2 B < | Dep. [T tance-| 2 2
Al [ Lat {Long| ™™ } BS PR !"Lut. Loag.| T 5]

——r—————

. - . - . R B 1

1L InsTrRUMENTS.—I think the instrurents used by this Office are véry good.
So long ny they are good, and pro%:erly compared with standards, it does not
seern to matter much what system of seales is used, and I should prefer thase to
whxc_h the obsen_-vers are well accustomed, so as to avoid errors as much as
possible. T think that there would be great difficulty if we attempted to
change the scales to which our Captains have become accustomed, in fact my
chief desire is to make the work more easy if possible, with the object of getting
a larger number of observers. ' : -

th.. It ig ensy ta discover when the force is under-rated, as fewr merchant ships would =il fster
an Beaufort’s typical man-of-wwar; but the question ns to orer-rating requires very great 1“%{;
ﬂment, s we eannot know the individugl qualities of each ship, and the speed of a ship frequen
ecTeases as the sea riscs, although this is generally in consequence of the wind freshening,

.
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.11 Instrucrions.—Instructions must be modified a0 as to mect the customs
of variona eountries, but they should o far agree a3 that the results of Observa-
tionsin different countries may be compared and combined if requisite. * [ have
recently revised otr Instructions-to adapt them to theform of log now propased.*
. 'IV. Osservirs.—Qur presént plan of supplying instiuments and logs is
.good, but some Captains cannot unni_srtakeso much werk, and as we need a large
number of Synchronons Ohservations for daily charts, I am inelined to propose
that we offer to comptre the instruments belonging to cerfain ships, to supply
their Captains with Rough Books, and to get them to record & few more
instrumeéntal observations than they have been in the habit of doing: thea at
the end of the voynge fo ask for their ships’ logs, or even for the Rough Books
properly filled up. - By -this means we should be brought into direct communi-
.cation with a larger number of Captains, and might increase the number of
Airst-class observers, who take our instruments and keep a separate log for us.
We might try this method forsecond class observers with ull ships that trade in
the North Atlantie, with the object of connecting the American and Europesn
.:da%yland observations. T .
. V. Co-orERATION oF TRE RovaL Navy.—This Offiee does not receive
many Meteorological. Logs from the Royal Navy, and in’some cases they are
not &v good ag might be hoped for. In cases where the Captains and. Nuvi-
gaiing Officers take special interest in the work, firat-rate registers are produced.
It is-hoped that means may be devised by which gvery.ship in-the Serviee will
record first-rate meteorological obhservations, for at least the four-hourly periods,
and in logs which may be deposited in this Office, as we wish to perforn pari:of
the diseussion of the observations in the logs themselves, a practice for which
the Royal Navy Iogs are not sdapted, and if they were, snch disfigurements
could not be permitted. ) S ) : Lty
V1. Discosston.—Dizenssion paturally divides itself into two branches :—

.. 1st., Meteorology reguires the monthly, or other, means of various-data for
_certain parts of the sea.  These are deduced from observations
- spread -over a lnrge number of years, and can be discussed after the
method of our extracting books if the data aré required in1° sguares.

This method is explained in the Report for 1867, and in the intro-

duction to our Sguare 3 work. S e
_ 2nd. Synoptic work, or daily charis at o given hour ; for this the method
LA --followed -in . drawing the charts for.our *f Discussion of the
# - . Meteorology of the part of the Atlantic lying North of 30° N., &ec.,”
seems to be the most suitable, though probably the stereographic
projection would be better for the charts than that of Mercator. -

VII. SuriecTs oF Inaviry.—D1vision or Lasour.—If division of labour
tneans brealing up the meteorological subjects of » districtand dividing them
amongst different nations, I domot approve of it; as one part of the data throws
light on another; for insiunice pressure and temperature are related ; alsowinds,
currents, and sea temperature (see -our Square 3 -work).. But if division of
labour means that one nation has 2 large mass of observations for a certain
district, and wishes to make them more complete by combining: with. them
those-of -another nation, then I think it is good; and, as in-this case one
nation might be called upon to supply much more dats than anothér, it scems
well to keep to the custom of this Office, and to let cach nafion pay for the
copying -of the data it asks for, ,
e methods of dealing with ieteorological data are so varied and progres-

sive, that we can hardly bope to bind all countries to the same; but if the best
method eould be devised for dealing with monthly or other means, and andther
for gynoptic data, it would-be well that all countries'should follow them., In
all cases it might be well to give the data in such a form as that they may be
easily combined with other observations, It would also be well ‘for the Heads
of Departments to communicate with each other before commencing new work,

and-to ask what available data ench has on the special snbject or district.

» VI, Satiine DikecTions,—or  best routes,” seem to be the natursl
result of Marine Meteorology, thongh I should be inclined fo give not merely the
Best routes, hut also the data from which they are deduced. Our Sqnare 3 work
enables the Navigator to form an independent judgment, which he could not doif

N * See Appendix-D.
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we merely worked out the best routes by averaging the number of days employed
by different ships in passing through the different routes. It seems necessary
that Meteorology should give the reasons for & certain route as well ag the fact
that if is the best. This is what has been aimed at in gur Square 3 work."

In dealing with the data of Square 3, it was felt that as seamen had been
asked to record certain facts, some of which were not Meteorological, those
facts ought to be dealt with, otherwise it would be fair for them to say,—Why
ask for such facts? .

A, Buchan, Seeretary, Scottish Meteorological Society, Edinburgh.,
1.— Observations.

Cols. 10 & 11. A simple pressure snemometer, registering the maximum
force of the wind is recommended for the purpose of arriving at some rough
approximation to the force of the wind at ses, and the pressure exerted dn.
sails, An anemometer on board ship will not give resuits sufficiently trast-
worthy for sirictly meteorological purposes. :

Beaufort's seale should not in its present form be made urniversal; but the -
pressures represented by the figures might be altered se as to represent.a
regularly gradusted series of pressures when it eould be recommended_ for general

“adoption, It is perhaps unnecessary to add, that the strength of the wind at
sea should be'referred not o velocity bt pressure. ‘

Cols. 12 & 13. If the barometric readings are carried 10 two decimal places,
such observations should he declared 4o be satisfactory, but three decimal
places might be recommended,

Cols. 14 & 15. The dry-bulb should be declared to be satisfactory, but both
dry and ‘wet bulbs should be strongly recommended, and particular directions
given as to a good position for these instruments, - :

Notz.—The errors of the thermometers should not exceed (°:3.

Col. 16. There should certainly be two ecolumns for clouds, one for the Lower
and another for the Upper Clouds. B '

Note.—Observationsof the Upper Clouds at sea are of the utmost importance,
particulatly in view of their connexion with the question of the advance of
storms on Western Europe from the Ocean, :

Col. 17. Yes, by all means. .

Cols. 18, 19, & 23, Retain in separate columns. .

Nore.—Should state smooth, rough, ground swell, with approximate height
of waves; and in cases of ground swell without wind, the divection in which
the waves come should be stated.

Cols. 20, 21, & 22. Retain these also s separate colummns,

‘Notes on Observations :— .

1. The force and direction of the wind should be entered as at the hour of
observation, and not the foree and direction which has been most prevalent
during the four (or eight) preceding hours. The latter should go into
i ij{mg‘nxs ” column fogether with the times when storms came on and
took off, .

2. All barometers and thermometers should have one &cale only, and not
two scales a3 recommended.  Thwo scales engraved on one instrument lead to
errors of observation. -

3. It is assumed that such nice questions as the relation of wind-féree 1o
the barometric gradient do not fall within the scope of Ocean Meteorology.

I1.—Instruments.

In addition to the ordinary marine barometer there should be an aneroid
which could be used as an interpolation instrument.

Particulnr directions should be issued as to the protection of the thermo-
meters with the view of securing, so far as attainpble, uniformity among air-
temperature observations at sea.

Since the introduction of Metric and Centigrade systems for general use 4t
sea is not reasonably possible, the English barometer and Fahrenheit’s thermo-
meter should be retained,

. III,—Instructions.

Yes, and all steps should be taken by extended experiments and observations -
where required to prepare a general form of Instructions, which will gecure uni-

formity in methods of observation,
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TV.—Observers,”

" Tt shouldbe seen thatthe instruments are of patterns which are recormended,
~that . their errorsat different points are known, and that they are periodically
compared with standard instroments, - ] ]
- Whilst it is desirable that the Central Establishment lend in the most
liberal manner o ohservers the instruments which are required, it is for various
reasons most desirable that owners of ships, Captains, and others who may be
observers, be invited and encouraged to procure nstruments for their own use,
it being in ail cases clearly understood thatsuch instrumenis must previously
and thereafter periodically bé compared with standard instruments.

V.—Cs-operation of the Royal Navy.

Generally, a5 indicated under the third Resolution adopted at Leipzig and
confirmed at Vienna. In cerfain cases the services of the Royel Navy might
be qade available in, collecting meteorological data from the less frequently
imversed parts of the ocean, the Meteorology of which it is most desirable to
know. -

A - V1,~Discussion. _ ‘

In the discussion .of.the observations two .objects should be aiimed at:—
(1) That the results of, say, the barometric observations represent as approxi-
mately as possible the mean atmospheric pressure of the Square or Sub-Square
discussed, or furnish the data for srriving at it ; and (2) that the results be printed
in a form so that the results of future observations could he readily incorporated
with them without the necessity of sagain discussing the old observations.
Towards securing these objects it is proposed that the results of each Square’s
observations be printed in fuil as follows ;— ) s '

. Mgaxs or Scuarz No. .

" |Mean Barom.at 82 - T
-Hour. and SE&]E:B]. No. of Obs.

Similarly the means of Tempera-
Noon ¢ ture of Alr and Sea-Surface,

10
Midt.

N Ig adiiliéion to the sbove, unusually low and unususily high readings should
e detailed.
In squares and sub-squares, where numerous observations have been made,
this degree of fulness in the published results is Jess imperative, though it is
very desirable in point of scientific accuracy that it be adopted in all cases.
But in squares and sub-squares, where comparatively few observations have
beeri made, it is absolutely indispensable that the chservations be grouped and
arranged and the results published as above, it being obvious that means
deduced from such observations, uncorrected for daily range, will give resulls
which are not comparable with each other, and which, being misleading, will
prove worse than useless.

1t is searcely necessary to add that it is yet premature to deduce daily range
tables for pressure and temperature, the reguisite number of observations not
having been yet collected. Till this be done it is wise to publish the results

uncerrected for daily range. - )
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VI1.—Subjects of Inguiry.
. Obyiously the division of lehour as regards Subject of Inquiry can only be
‘broaght about by muinal siranjgéments entered into stmong fhe Collectin
and Discossing Establishients theinselves. A stronig hope is héréhy expresse
that these Establishments will effect sorhé sugh arrangements, the répatition
of work over - definite regions with reference’ to the aréa to _be investigated
‘having heen already declated by the. Congress at. Leipzig -and Viefni to bg
indefensible, . L L e

Pt T e B

< 10 J Ci'de Brito Capello, Obserpatiry; Lisbon. -
1.—Observations. =
~ Cols. 107snd 11." T think that it is possibie fo' cotistriict an andmometes
suitable fo"ohserve the velocity -of the wind, but much attention, st be
given,— - S o e e " E o Tiany "
1. To the placing of the instrument $o0 48 to be free from the ihﬂue_qqe_,g%'
the sails, &c. o
2, That the axle of the instrument keeps the most advantageous position
to give trustworthy indications. S T
3. To thé mannér of discriminating the ‘shsolute veloeity of the wind from
the total velocily indicated by the Instroment, | - -7 0 L UL TN
-1 think-that it is possible: to construct anemometers of the, systern of fhé
air méter of Casella, with a weathércock to keep the plane’ of the movement of
the Eaddle wheel normal to the direction of the wind, =~ "7 .77 0
- The use of the Beaufort scalecan hardly be miadée universal, as fwo, ships:
according fo their comstruction bear the same wind in a very différent maniner,
And how can one employ this scale in a steam ship? oo T
I wounld prefer the establishment of an universal numerical seale, similar to
the seals employed to denote the force of the wind in the Continental Meteo-
rological offices. ' _ . :
I present the following table only as an exnmple :—— S
0. Calm. : . : ' C
1. Very light. : : .
2, Light.
3. Moderate, :
4, Fresh. : ! ; C -
5, Strong. : = ool
6. Verylatrong. Henvy., ' ! ‘ Y
7. Violeny. Storm. = | § Yot
The intermediste gradiations may be denoted with the two néxt numbers,
as: 1.2, 4.5, &e. ) - o

II;—LInstmments.. - .

In order to aecustom the Engliéh Observers to the Metric seale, 1 Eroj;pse
that in the barometer the two scales (inch and metrical) should beside by side,
YVith this precaution and some yesrs of practice it would be possible fo adogt
universally €ha Metiic Scale for the barometer and the Centigrade scale for the
thermometer. . o - _ S
. 7 . 11L—~Instructions. . o :
1. think that very detailed Instructions-must be given to the Observeérs,
espetially with regard to the placing of thermometer, in order 46 give the most
approximate temperature of the air, - BT
. VI.-—Disc"u'sm'on.' ' o
The mode of discussing the observations used in the London Meteorological
Office is the most sure and methodical, but it is very {roublesome.” = = .. -
There are some more easy methods, but they are not free from Inconvenience;
one of these, very ingenious for the classification of the observations according
to the latitude and longitude, in use (I think) in the Meteorological Institute
of the Netherlands, consists in cutting the ebstract log in strips, and- placing
every strip in the compartment corvesponding fo its Iatitude and longitude;

e
o

g

.o
S



41

with® tlrus method the work m much facﬂltated but the absiract Iogs are
lost . L

There is yef; the graphwzmethod whxch has many de’ant&ges, zmxeﬂ hbwever
mth some inconvenience:: . Gt gne g

This method . consists in: wrmng amhva large shéets of paper, Where 8 de’oree
is 0.1 or 0.15 metre long, the observations of.a month denoted by conven-
tional symbols. In one of the shisets we ‘inséfibo, st the latitude and longitude
of ‘the. observation, - an:aitow ‘denoting "the forde 'and-diréction of: the wind,
another different arrovw dengtes’tlie- direction and rate’' of the current, and’ the
principal accidental phenomens, such as rain, lightning, thunder, the proportion
of the sky clonded, fog, &c., are denoted by symbols. In the other sheet and
at the same place we write the readings ings of The barometer, temperature of the alr,
temperature of- the water, magnetic variation, specific gmﬂty, &e. - >

en all the observations .ars inseribed, these in a square degrea

are combined, except the currenfs, snd a mean obtained which is the only
entry on the "final map. This’ mapin: a smaller sheet contains many of the
original sheets. . To complete. the monthly map we inscribs in. every square
the number of the vari %le winds, cahns, barometncal and thermometmﬂ.l
obsen'ahons, Lercentages, &e.w

VII -—-Sub_;ects qf Inqmrg

.,.‘:7. P ,_1)

" There rmust bé s Ceuh‘al Oﬁ‘we ‘charged with’ eontinning the consf.ruc{'.mn of
i:he“Cha.rta according 1o thesystem of vhe Meteorological Office, with' the
mo;’ixﬁca!aons that expenence ill! suggest and ihe. Conference think necessa:ry
tg introduee, o0 L ITTUT U L T T

Tg this. Central.Office, whlch m]l be surgly the London Meteorologxcal Oﬁice,
all {hé Direetors of: Meteorological Maritine’ Observatories will send sunmaries
of thiéir_observations, already claséified as.to the geographical positions; and
arranged according to the plad now. &dnpfed The Centrnl Office .can even
furdish thé blank forms 50; a8 to have more umform;ty in the: sum'mafles.
 These simmaries must not pre;udme any other atudy or. pubhcatlona that
ev e Observer will make: ..,

e Offices which  sénd their summanes shoulfi recelve in excha.nge some
of the general charts pu"bhshed by the Central Ofﬁce. :

IR

!-'. fz.’_- C. Meldmm, M A., Semremr_:,y,t Meteoralog:cal S’acaety, Madnfms
- Previpusly to the Conferénce held at-Brussels the ‘Meteorological ’Soclety of
Maunhus ha.d ~adoptéda ‘form ‘of « Abstmct Log,” wlnch hns been adhered o
smce
+i The ynain ground for not aﬂertmgthe Brussels ' Abstruct Log,” hasbeen the
dificulty of getting shipmasters to* takd the- reqmred observations.’ OnIy a
small n‘umber have kept that Log for the Society. ~ B

I.—Obsernations. ot
. 'QGols: 10 and 11.-Tt may. be possible, but Iido not; think that’ an Hieans now
axist for obtammg aceurats- abservatmns of "the pressure or velocity. of the
wind at sea, -
1+ Tlie Beaufort: scale is; I thinlk, objectmnablﬂ, on. the grmmd that the num'bers
do not expréss the relative relocxtles -or pressures of wini, a strohg breeze being
-6 and a hurricane only 12. It is, I think, “possible; to’ adopt a ‘scale, the
numbers ‘'of whith, iwhile refemng to the smount of canvas 2 vessel ean carry
would give a nedrer a.ppronmatlon to the relative force,.” "
~Cols; 14 and 15, No. ~1" think ‘that -ariy obdervations’ carefu]l m’ade on
board ship should be received; sven if theywere only the positiosis. oty the. véssels
and- the directions of the wind, with remarks on westher. *
Col. 16. The same nomenclature of clouds should be adopted. Parhcular
notice should betaken of all the strata seen.
-Col. 19, The state of the sea might be represented by aymbols

- IV —0Observers.. :
Oﬁ'icers of the Mercantile Marine should have to undergro an examination a3
to their knowledge of the construction ‘and use of the bammeter and’ thermo-

» I have since fonnd ihat this is an error. It isa copy of the observetions in theLog-wh:eb
is et wp, so that the Log itself is not lost—J. C. pE B. CAPELLO.
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meter at leagt. It-would probably be considered a hardship to compel the use
of & certain class of barometers and registers on hosrd ships making distant
voyages, but recommendations might be made and cireulated. It is in m
opinion very important that all observations carefully made on the winds an
weather at sea should be received at the Central Establishment.

VIIL-—Sailing Directions.

1 think thata Scientific Institution for advancin Meteorology should confine
itself to obiaining reliable observations and to discussing them, leaving the
practical application of the results to those most interested. :

Captain M. Rikatcheff, Imperial Russizn Navy, Central Physical Observalory
) , - St. Petersburg.

1.—Observations. ) :

Cols, 10 and 11. The column for direction of wind by compass should be
retained, because this value is given by direct observation, and is therefors less
liable to error. 'We are also accustomed to give the -direction by compass,
therefore this must be given as well as the frue direction, {0 remove the donbt
as to whether the direction of wind has been corrected for compass error. 'We
propose also to retain the column for force of wind by Beaufort’s scale. Hitlierto
1t is the only scale used for noting the force of wind, and, besides, it is necegyar
to have the means of comparing this seale with the velocity of the wind, wh?g
T propose to measure with an anemometer, and to enfer in the next column.
In my article on this subject in the Austrian Journal for Meteorology I have
given my reasons for thinking that this element is one of the most important
in practics as well as in theory, I think that it is noét difficult to set up an
anemometer on board a ship,  In any case the result thus obfained would be
more certain than estimation by Beaufort’sscale. I agree, however, that hefore
the introduction of this- method, some experiments should be made. We -
erccted an anemometer on board the ghip * Wsadnik > last antumn, but; unfor-
tunately, we have not yet received the result of these observations,

1 propose to introduce two more columns for the frue direction and the frue
velocity of the wind.  This direction and velocity should he corrected for the
magnetic variation and the devistion of the compass as well as for the ship’s
way, i.e.,-wa -proposeto give the absolute direction and velocity of the wind and
nof the spparent direction and velocit{l which depend on the progress of the
ship. Itis almost useless to say that the correction due to the variation and
deviation of the compass is indispensable, -for the deviation is sn element
peculiar to each ship, and varies with the direction of the ship and with the
change of latitude, and the magnetic variation is not only very different in
éiiiuﬂl'erent latitudes and longitudes, but also varies at the same place with the

a.

As fo the correction due to the progress of the ship, it is also very important
and [ think indispensable, if we wish for an exact idea of the distribution of the
atmospheric currents. A wind whose velocity is 36 to 40 kilométres an hour
is strong enough to give fo a ship, having the wind abeam, a velocity of 15 to
20 kilométres, which gives o difference between the true direction of the wind
and the direction observed on the ship a very considerable value.

1 think that if awell adjusted and venified anemometer were given to the Captain
of a ship he would very soon acenstom himself to this. instrument, and would
very soon find it as useful and interesting to ohserve as the other metenrologcnl
instruments, It is improbable that after an experiment of some months there
would be any opposition on the part of the Captain to make the anemome- -
trical observations,

T am of opiniori that it would be better to give the observations at the
mome}:l:lt of making them than to estimata the prevailing wind during the past
eight hours.

gCol. 18, A column giving the amount of rainfall should be added. T see no
impediment to erecting = rain-gauge on board ship,'and the data will be most
important for Meteorology. We are completely ignorant of the amount of
rain which falls over the ocean in the zones of the Trade Winds and in the zone

of Calms.
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--Col. 19. This ¢olumn may be retained. 1 propose to denote the gtate of the
sea by the words “calm,” “ swell,” “rough.”” -

. 'The figures 1-2 by the side of “ swell,” and 1-4 by the side of “ rough,” will
indicate the degree of sea disturbance, ' ‘ ,

Captuin A. Schiick, Hamburg. :
The suggestions contained in this letter have (been carefuily considered, but

- it is not thought necessary to print them. The suggestion that Beaufort’s

goale should be extended so as to suit. the modern rig of vessels hins been
carried ouf in Resolution 10.

Baron von Wrangel, Hydrograpker, Nicolgicf.. _
The Resclutions of the Brussels Conference have been carried cut in Russia
so far, that every man-of-war on a long commission, and every merchant vessel
desiring it has been supplied with the * Abstract Log* and the instruments
necessary for observations. -As-to the. observations, they have been made in
an adequate manner only on bonrd s few of -those ships, whilst on' hoard oihier
ships many of -the columns were left blavk, or what is worse, have ‘been filled
with imaginary: &g, - R Lo '
The -chief reason of this fact.is, that too many observations were
required and the bad choice of the hours. Tn our Imperial Navy as well as
Merchant Service, the best hours are those of the change of watch, viz. 4 am.,,
8 a.m., Noon, 6 p.m., and Midnight. : ‘

: 1.—Dbservations. :

Cols. 10 and 11, I do not know of sny means by which an anémometer
conld be made- trustworthy on board ehip. The éstimation by Beanfort’s:
scale (or the 10 numbers of Continental 'Meteorologisf.s) will give still a Letter,
althongh approximate, idea of thé force of the wind. Up'to No, 7 of the Con-
tinental Scale sailors will seldom disagree in the estimation, whilst an anemo-

- meter may show in one parg of the ship twice the velocity it shows in another,

not to speak of the practical difficulties in caleulating the correcfion for ship’s
way, &e. It will be very useful to make experiments in that direction, but'I
think it as yet imposzible to introdice anemometets as ingtruments for general
use af sea. ‘ B : o a
Cols, 14 and '15. A column for dry and wet bulbs should be left, but these
observations should only be recommended, and notrequired, ag they are of less

" importance than barometer, wind, and weather, Besides it is impossible to

find -a ‘spot on board where the therinoineter Wwould slways show the real
temperature of the air, ‘I have found that the readings-of two thermorieters’
hanging quite freo_and in the shade, one in the aft, the other in the forepart
of the ship, or on the weather or' the lee side may differ 7° Fahrenheit; on
board a stenmer, in 8 calm, the thermometer ‘suspended over the forecastle
will always show a" great deal less thah over the peop or the bridge. As

- Meteorologists want to know the témperature of the air and not of the ship,

it isvery important not to have the thermometer in n fixed position, but-to
suspend it E’efore the observations are made, at the weather side and in-the
ghede. There is no difficulty in obsérving the wet bulb as well as .the dry if s
so-celled travelling psyclirometer, a3 made by Kappellerin Vienua, is used.
1t consists of two thermombeters turning on a hinge. When not in use the

- dry bulb is protécted by a copper cap, screwed on the thermometer. A similar

cap on the wet bulb contains the water, and when ubscrewed can be pulled
down toa certain distance from the bulb. This irstrument can easily be
suspended at any place on the weather side and in the shade before the
observation, and put away afterwards; besides it is not in constant danger of
being broken, R :

(ll‘»lgls. 18 and 23. Instead of the two columns, one headed “ Weather by
Beaufort Notation,”” should be substitnied. :

Col. 19. State of the sea should be given at the utmost in five gradations,
whether by numbers of by conventional signs, seems indifferent. '

Cols. 21'and 22. Specific gravity and {emperature at depths caunot be observed
on board of all ships ; if it is done it can be put in the column for “ Remarks.”
The use of the hydrometer adopted by the Brussels Conference is rather
difficult, particularly with & rolling ship, when the small weights will easily
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fall into the water, &¢. ; of-all the hydrometers 1 have seen, by far the best ire
those furnished by the “ Ministerial-Cominission “zu¢ Untersuchuing./der-
dentschen Meere,” Kiel: The.pattern called * Normal Gebrauchs-Aveometer
is handy and,-although made of glass, does not break very easily, The erfor’
amounts only to -1-0°0002 of specific gravity. - .

S T TL—Tnstruments. | e
Tt seems to me by far the easier thing to introduce even now everywhere on.
the Continent the inchi geale, than to introduce the Metric. system for. general’
use &t sea, not only because the mumber of observers:in. every,path. of, the.
world using the English seale is so very much larger than the number of
observers using the Metric scale, but.also on account of the. great and daily

importance which the hiarometer has for the seaman, who 'Is aceustomed to

attach’s certain mieaning. to-the readings of his inch instriment, ahdwilliéss

easily be infuced fo patt with it than the majority of observersatland statiohs..
) A l_:'._'_n R T e I A ST Yo it

R I ...-f'l-'x_ ‘:' ,1‘;’.—-"01;3&-&5:-3. .»".J CFoiee: u.:; it 3 ﬂ
- All the instruments should: be verified at tlie.Central Establishrent; but/ T3

do 1ot think it necessary that they should all be its property: Many obServers:
prefer using their own instruments, and if these are ‘good thereiseémsBo®
reason to-increase the expenses of the Establishment, -~ - -= ¢ '

_ - . V.—Cooperation of Royal Navy. . - .

In order to secure the valuable assistance of ships of “waf ifi colleéfing
meteorological data, it seems advisable not to enforce the making of obser-
vations, but to make it a voluntary service a8 1t is with the merchant ships ; on
board of every ship ‘there will be Officérs (amdngst them the  doétos), willihg
to undertake the task, and able to make even the more difficnlf observatioay

AT

e.g., the hydrometrical and ‘psychrometrical.: "+

'-
.1
1

.

Those oceupied with the discussions of the observations will find suggestions,
for the best mode in the réspegtive works of others, and occasionally modify.
the plan according’ to abilifies and thie end in vidw, " It seems ‘difficaltto.
imagine general riles for such work. . - B

T VIL—Subjéits of Inquiy.e LN

The divisich of Tabaut does exist;in fact, £6 a certain extent.- The Mearitime:
Department of the Mateorological Office in Y.ondon, the Institutions of Utrecht]
Christiania, ind Hamburg “have each their respective H6ld of investigation.:
But the distribution of seientific material collected, is hiot yetiorganized and!
that shiould hethe case; hecause else a great part of the observations-is‘wasted,.
not coming into the right hands: This coild be attained if every Instihition’
(or scientific man} would letthe Sub-Committee know which part of the'océin’
it (or he)-is-working ofit, and what kind of data are wanted:- Then the Sub
Committee conld erggnizes fair interchange of . observations, addressing itsslf’
to il those Central Institutions which supply ships ‘with® journdls -end-
instruments, -~ o o T o s Lt T g T Y LR

P .VIII';—;S&fliny'Directfous. s S h *::I'-. -+

" 1 donsider if the greatest benefit to the interest of séience as well ‘a8 6 thie
moterial welfare of the nations, if practical investigations, such as preparatién
of Sailing Directions, are carried ont by Scientific Institutions, although that
ought never to be considered their direct duty.” =~ = "

Commodore R.H, Wyman, Hydrograpker, U.S,N., Washington.

I.—Observations. o ,

Replying to the guestions under the head of Observations, I would state :— -

" Cols. 1 to 6. That in the construction of the Meteorological Journal (by

Lieutenant-Commander George W. Sumner, U.S.N.), lately issued by this
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Office, .a. copy. of which_has been forwarded to jou, it was not. considered
necessary fo introduce the columns of;Course and Distance by Log for every
four hours, but ohservers have been requested to record the ship’s position not
less than three timez daily, and the.hours of 4 a.m., Noon, and 8 p.m., are
specified as those most desirable for these rYecords, more frequent records being
made-on all special occasions, such iy the approach -to; or- departuré from a
Trade VVind,‘?tréam, Cutrént, 6 Galm Belt, + - "¢ - ST T

Col. 9. Tt was deemed sufficient to request that the Variation as recorded

should be divested of the local deviation;- - 07 . " . - .
:-Cols; 10 & 11, Tt would seempossible, and-certainly iz desirable, to-introduce
gome mechanical means - for- measuring 1hé force -of the wind st sep, that the
resulta may;be reliable and comparable.with each other. as also with those of
obgeryations on shore, Should the. Beaufort seale be universally nsed, without
the means of measuring mgchanimll{-thq force.of the wind, the results would
1e; estimate will. be much higher in small
than in large vessels, and different individuals-on board- the same vessel wiil.
frequently estimate the force of .the wind widely apart: . ... - ‘oo of o2
+.Gals, 12 & 13. The barometer should be recorded to hundredths of; an.inch.
+.Cols. 14 & 15, The record _of the, thermometer atfached to.the barometer:
1d the.temperature of the aif-and . water. should be reguired. from. all. ships'
making these .observations, the wet-bulb only from national vessels, =+ - i ..
- Col.16. It would seem desirablo hat the form snd direction of both the
upg:z)r and lower siratum of clouds be noted. -
1, 17, It wwould hardly seem msterial. whether-the column were headed
* Proportion of Sky Clear* or ** Proportion of Sky Clouded,” as long as it is
distinclly understood-what iy the signification of 0 and whit' thé’ signification
of 10 in thé eolumn toting the propottion of §ky'tleat or‘clowdsd. ™« - 1
"€l 18. Tt sectis desirablo thish the siate of the Wweathr should be récorled.
first in considerable detail, even to the houys of continuaits” of ‘any particular
incident of the weather, and secondly, the general state of the weather by
symbols, this latter being s0lely o confirmation of thé decuracy of the former.
Col. 19. As a numerical seale is used for the wind force, and a second for
recording the proportion of clear skyy it -ja-thought desirable to record the
state of the sea by means of a set of symbols, the letters used for which in the
Journal offered by this Office, aré in & mensure suggestive: of the state of the
sea which they are intended to répresent. . ) .
*:Cols..20-22. Itis considersd desirable, for the facility of referénce and ealeu-
1ation, to-provide columns for the notation: of “411 surface observations and-for
the ocensional ebservations for temperdtire-and specificgravity ok depths; any
7o‘tl‘)s§ri-atig£n on-either; of & seiial nature, inust necessarjly come under the'head
of Remarks, - :ars mon veds ey R T IR B

w2
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. The:objection to the adoption of, the Metric and Centigrade systénis is, that
thie present considefable supply of instrunients are graduated -on . the. English
-+ system, and the large amount of data oni Hand his been recorded in.accordavice
with that system ; the facility with_which one system:is converted to the other,
can_make little difference in the labour of collation, - .. .- . . ...

" Uniformity is desirablle in " the deep-iéa sounding apparatus’ and.ja; the
method of sounding, For deep sea témpératures the = Miller-Caselln ” ther-
mométer is used by éur naval vessels; for the Eurpose-_of obtaining the specific
gravities, the hydromefer recommended in the instructions. in the original
Abstract Log isused. . .~ | T VR

ey
~s oL N

' 7 III.';IﬁStructiﬂns- - .‘_;{._g Coe e
It would seem possible,.and is certainly desirable, that a general form of

Instractions -to” secure uniformily in regard of methods of observation and

registration, be devised. : e o .

-1

© o IV.—Obsersers. | :

Xt would appear tobe desirable that all the meteorologieal instruments to be
used in making observatigus for vecord “in~the journals shiould “bie the property
of the Central Establishment émploying the Observer, not only from  the.
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increased number of Observers thus obfained, but because in no other manner
can records, having a fair degree of reliability, be secured.

: V.—Co-operation of the Royal Navy. ,
All Naval vessels of the United States are required by the'Navy Department
to fill up end return the Meteorological Journals issued from this Office.

VI. and VII.—Discussion and Subjects of Inquiry.

The United States Hydrographic Office (in its Meteorological Department)
under the Bureau of Navigation, will be always ready fo consider-any general
suggestions as fo the most profitable mode of discussion of observations, but
while it regards with much interest the proceedings of the varions Meteoro-
logical Conferences, and the growing popularity and importance of the science
of Meteorology, it is not prepared fo entér into any arrangement for & division
of labour as regards Subjects of Tuquiry.

The Journal issued is for the collection of data for a. specific purpose,-the
revigion-of our present Wind and Current Charts, thisbeing the only subject of
inquiry in this seience in which it is af present engaged. To the-end: that our
Journals may be of the highest order reguired -for the collection of meteorolo-

- gical data for this purpose; we are ready to receive any suggestions which may

Iy of ~
Mmmlogiml
Xog.

1, Names of Ship,
Capfain, and
Koeper orlo?‘.
Deorrections for
nstruments.

be made. .

) VII_I.-—Sm'Iiny Directions. Lo

The preparation of general Sailing Directions describing the winds, cartents,
and phenomena of the Ocean. would -appear to be a subject, admissible for a
Scientific Institute. Sai].i.rg Directions for coasts and - harbours, can only be
prepared by Hydrographic Surveyors and Experts. .

Appendix D.
Proposed Englisk Instructions for keeping the Me!eérbloﬁcal Lag.

It may be well to commence thése Instructions with the all-important
remark that regular honest observations, in fine as well as bad weather, are
what Meteorologists require, and that a blank space is very much preferred to
a doubtful entry, becanse one bad observation vitiates many good ones,

To make the Instructions as clear a3 possible they commence with the intro-
ductory pages of the Meteorological Log in the order of their numbers*
and then deal in the same way with the columns of the Form of Log, which
eolumns are numbered from left to right at the bottom of each page. Itwill
be seen that the columns of the Rough Book bear the numbers of those in the
Metearological Log which contain the same observations,

The upper part of this page needs no explanation,

All instruments belonging to the Metoorological Office are comipared with

standards befors they are issied, so that this form should be left Hlank, exeept
in cases where other ingtruments than those of the Office are in use ; these
should be compared with instruments issued by the Office; or other Standards
when opportunity offers. ' ‘ Co ' ' '
. When a ship has privats instruments as well as those belonging ‘to this
Office it is very important that they shonld be recorded Bt the same time as
those belonging to the Office for severa) days at the commencement of the
voyege, 8o that if the Office instruments get broken the ship’s may be taken
into use, and - & fair error ‘found for them. - The comparisons should extend
over as great a change of pressure and lemperature as possible, 30 as to test
the different parts of the scales. As we only supply one barometer, it is much
more important that it should be eomliared with the ship’s than inthe case of
thermometers, &e. The readings of both barometers should be given in the Log
during different parts of the voyage, and in fine, as well s stormy, weather. -

*With this Appendix {¢ hins only heen considered roquisite to give pages 15 and 16, whi
a printed speoimen of the log propjossd, but much rednoed in si:nfI Bee the end g'ftthiss’ E‘ﬁﬁg&’fé
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Beaufort’s Notations of Wind and Weather explain themselves; they are
alluded to ngnin on pages 50 amd 56 of these Instructions, when speak-
ing of columns 11, 12, and 20 of the Log. It may be well to remind the
‘Navigator that the speed of Beaufort’s ship is what she would make in a
smooth sen ; therefore, to estimate the force of a wind, he must consider what
speed o well-conditioned man-of-war of Admiral Beaufoit’s time (1800 to
1250) would be driven-by it in a smooth sea when * on-a wind.”

The best, authorities have decided that with force 5 Beaufort’s ship would
have suiled 9 knots an hour when “on z wingd,” * full and by,” in a smooth
sea. To assist the Navigator the following comparison is given of Beaunfort’s

scale of wind force np fo 5, with the speed of his ship.

Beaufort’s scaldof wind force } 1 {165 2283128 $(83 |38 4j41]44 )47
Miles per hour which Bean-
1 fort’s shlgﬂwouid sail wher )
~“clean full®” in smooth .
water - - il il 2 lgrlsgl 4 15l el |8

Since Admiral Beaufort’s time -there has been a-great change in the rig of
merchant ships by the introduetion of double topsail yards; 3t has therefore
been thought advisable to add to-Beaufort’s scale the smount of sail which
his ship would have béen able to carry, liad shé besn'rigged with double top-
gail yards, but all other circumstances the same. The change would only affect
Beaufort’s wirid forces 6, 7, 8, 9, and 10, - -

The équivalents are :— '

Force 6.* Top gallant sails.
ss:- 1. Topsails, jib, &e. C o
% 8. Reefed upper topsails and courses, -
»» 9. Lower topsails and courses, = - -
» 10, Lower main topsail and reefed foresail,

The figures indicating the Disturbance of the Sea are those in use at our
telegraph stations, and save a certain amount of ‘writing,

Barometer'and Thermometer Rdnge.

- The inches and tenths of the barometer and degrees of the thermometer
are given on the upper part of the pa.%.e. Each vertical line represents a tenth
of an inch of the Barometer, and 2° Faht. of the thermometer; the eye easily
divides the space between the lines into hundredths of an inch of thebaro-

meter, and mto single degrees, halves; or even quarters of a degree-of the

thermometer. ) L . ‘ A

.The horizontal lines represent four-hourly periods of -lime.

These Disgrams are filled in by making dots on each timé lineto represent
the readings of the barometer and thermometer at that time; these dots are
jeined by lines of different thicknesses or colours; or, if preferred, by plain and
dotted lines. " [nsirumental records for each hour can be recorded; if necessary,
a8 the ega easily divides the four-hourly space into quarters.

It is better to record on the Diagram the open air thermometer instead of
that attached to the barometer. Some obsexvers also ndd the seatemperdture,
direction, and -force of wind, weather, sea, clouds, &c.; they meke a very
interesting picture of what has been, and in gome esses help the Navigator to
judge of what is coming. s L o

'lghe Diagrams are not required for use in the Meteorological Office, and are
chiefly intended to help the Navigator. Very interesting facts have, however,
been learnt from them, as will be seen in the Non-Official Report, No. 2;
‘published by the Meteorological Office, in which it-is shown that the barometer
is much more disturbed on board a steamer going from England to America
than during her return passage. Also that the Daromeier frequently rises
during & southerly wind on board a steamer coming to the eastward, from

America, but seldom or never during & southerly wind on board one steaming

fast to the westward.

* Here it may be well to remark that the reason why a ship having double topsails cancfm
them umreefed longer than she could theold single ones, is because the preswure of the whole of
singls topsails is on the top-mast head and nggmi, whilst in the case of double topsails, the
tomtgead. and rigging only got the pressure of half or at most two-thirds of the whole sail,
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Those Observers who have bat little spare time should devote itto -rec;ildit,lg
honest and. good: observations, as it is their quality, and not the neatngss'of

" the Didgrams which decides the value and charscter of 'a Log:

‘These.pages are devdted to varions methods' for finding ‘z“.ild”i"éccifdihg‘"ﬁi’é

constfuction of ships hag rendered the question o_f—qom%]s's erforg 80" importaiit
and so complicated that it cannot be deéalt-with here. - The followihg worksy'sh
the subject will be found usefal:—+ = © v - o ard Gl 4

" Adibitalty Manual for the Deviations of the Compass. .

i v, o X : Lt RO
Elementary Manual:for. the Deviastiony of the, Compass in-.Ivon' Ships:
By Capt, Evaxs, C.B, F.R.8,, Hydrograpler to the Admiralty, .
ot jei it il Published by d. D. Potter, 81, Poultry, Londdn;

: Practical Information onthe Deviation of the Compass, by J. T, Towson,

' P.R.G.B. Prinled for the Bosrd of Trade by H.M. Stationery Office.
Magnetism and Deviation of the Compass, by J. MerrrrieLp, LL.D.,

-~ F.R:G.8;is Publisked by Longmans & Co., Paternoster Row, Lonton.

- Sun’s Trug Bearing, or Azimuth Tables, by Capt, J. Burvweob, R.N:
U L Printed for the Admiralty by H.M. Stationery Office:
“T'o those who wish t0.go more deeply into the subject the followingwérk
will be found useful :— i o - . IRRICRAEY
A Treatise on Magnetism by Sir. G. B, Arry,-K:C.B, Publistied by

- Macmillan & Co., Liondon.

The Navigator must remember that fof the purposes of Meteorology
the true direction of the wind, clonds; &c. i required, so that if it is not
recorded at once in tlie Log (which is the best plan), he must give the total
compass error, or the data for finding it, for every change of course, so that the
true direction. of each observation can be'dgdug. L o

* (Seé the reduced firinted specimen.at the end of this Appendiz.) These pages
contain & form of Log showing four days corvectly ﬁllérf up; it 18 given to gmide
new Observers, The heading of each column in the specimen is more full than
that in the rest of the Liog, the 'same Yds been” done in the case of the Rough
Book; ~the inténtion is-to msake as clear as .possible to the new 'Observer,
what it is we wish to-have recorded in each colomm, : ..« o o L o
- Form of Lvg.—The columns sre numbered at.the bottom from left to. right,
and will’ be remarked upbn in the order of!'their mumbers, The ‘¢olumns
numbered 1, 2, and 7 to 25 will also be found in the Rough Book, so'that the
remarks on them will refer o either book. 'The Navigator is advised.-totake
the space of the first day in .each ‘log for remarks on the correction - to
be a};,pl_ied-, to: the, direction of thd wind, cloud, sea, &c. &ec., the .positiont'of
the batometér and ' thermometers, &e. &e. See thespecimen columns’ of: thy
Meteovglogical Log st the end of this Appendix. = -~ -~ 7 ok

Date.~The'neme of the month may be written, or its number given :in
Romen letters, as shown:in specimen Log, whers VI, menns June, -+ o

Civil time is reniluire'd, the same ag that used on shore, where the day com-
mences af midnight: . The day of the month should be entered to the left_of
2 p.m. in the Log and 4 a.m in'the Rough Book. The Log Book .is: mlet:
for two-hiourly periods, and it is hoped ‘that the ‘diréction and. forea ‘of-the
wind will be given every two hours, but on all ordinary voyages it is sufficient to
give other data-for fourshourly - periods, except during’ hurricanes or other
exceptional weather, when the spave of two or more days may be taken for ang'
if required." -~ R

For distinetion the figures showin% every fourth hour in thé Log aré-in:
larger type thah the:othérs, The Rough Books are only ruled- for fours
hourly observations 50 a8 to keep them handy; but lines are given for :£ho
two-hourly winds, . If the ohserver finds that he can qbserve thoroughly good:
chservations every two hours, then he must take twd days of the Rough Book .
for one day’s observations, and slter the hours accordingly. ' SRS

*-Tt ia very desirable that ohservations shonld be entered f(:pr_uu the fou- periodls,
sinee the constant omission of n¥ one puch period renders it impossible to utilize the others
for dintnal range and stmilar work, thoagh an oecasional omission is of little importance. - - :
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** MWhen observitions are Onl_y' taken each four hours, copying from. the mlummogsfithﬂqz'

Rough Book into"the Log will. be:mdde easier, if the four days from:one
-opening ofithe Rough'Book be-copied into one cpening of the Log, . v« :i:
- Lititude and Dongitude.~~The ship’s positions by both Oliservation and Dead

Me

34

-Reckoning are required at-Noon when possible, and: oftéiier when convenient. Fosttion.

*Their difierencé is requifdd for calculaiing ‘the -Cuirrent inlast 24 liours?
-which is recorded 6n the Noon line' of the Remark ‘QOelumn, .No:.25. : Ttzis
"hoped that the Captain will himself calculate the Current-each’day, 2s nobody
.can‘decide so well as:he whether the positions are sufficiently tristivorthy; - if

tthey are not trustwortly, the faét should be recorded in:the- space whete the

“current would otherwise be enfered. ::If he: can :get it 'more fréquentlythan
each 24 hours, it:shiould be recorded:in the Remarks.-. - = - ... 2l et

True Course and Distance by Log each Four Hoﬂrs;—lis”'tih’é lat-itu-cait'!f"alriﬁ 7and 8.

-longitude of -each observation i required, the ecurse and -distahee -between
2 :sef-of Meleorological observations will-give:muely more cofreot results
-than:can be arrived at -by interpolating between the. noon' positions, for they .
will show the.effects of changes’ of wind, tacking,:&e:} The true course and
-distance-éach four homry are also-very useful datafor the Navigator when
‘néar land; and it is & good ‘practice-tc have them dlways: carefully worked éut.
They are not, however, considered to-be absolutely necessary fo constitutéian
I‘\ExceuentI‘ag‘-"T . L B T A, o et L e mry emit

.-~ Total lCompas.wError.:-'—'l‘.hié;colﬁmn-bbﬁta;i.lls' the Va-r.iﬁ.t_ilon .and Deviation 9,
~‘combined. The compass error required:is.that of -the.compass by whichthe ol Compass

directions of wind, clouds, &e., are recorded. . Without it the frue. direction. of
wind ‘cannot be discovered, and the wind obsérvations. of ships in which the
compasses have much deviation are rendered -comparatively useléss.... Sorue
~“Captaing record the frue divection of: the wind, which is preferred, . It must
.however, be Yemembered that to-get the true.direction of wind, &c.:froman
uncorrectéd compass reading, this. Office requires the totil compass error: or
‘variation 'and.deviation for each change in the diréction of the ship’s head.. ..:

I

v "Whatever plan is folloived, it should: be . clesrly stated- in the Log at the, .

‘eommencement of each Yoyags.: ‘A good letter.on the.compasses of iron a'hxﬁ)s, .
by Mr. W. W, Rundell, is givén on the second page of the Rough Books .For
furthér remarks on the deviation of the jcompass, see p. 48 of ‘these “Ingfroc-
#iong, where pp. 7 to 14 of the Log ‘arealluded to ;' these. pages contain various
farmtsirfor drgcording,the_dexdaﬁpn,’ and -the best’ works -on the:. gnbject:are
men one ‘. B 3 v N L DT o .- -J.). _.:-_rq

" Skip’s Head by the same Conipass as the Wind.— Also Degrees of Heel 1o Port 10.
-on Starboard (P. or 8.).—Ttie direction of the ship’s heéad s especially needed Sinirces st

-with each record of the wind in' those ships which-do not. give ‘ita. true 1din
tion. “Withoit it' the requisite devistion :carinotbe taken .from! the Table: of
Deviations which all ships are supposed to have recorded’on pages 7 t6:14;
and which, combined with the vanation, gives the compass error. 'The direc~
tion of ship’s head is alto useful in cssey where s Deviation Table is not filled
up, fo with it, together with' thé édmipass érror and variation, an approximate
‘Deviatich Table eati be constructed.” Of course it is known that 4 ship’s deviation
‘oftén changes'with het geographical yosdition, so that if shoild be dbserved ay
frequently as ?'ossible. The amount of heel is required, ns it’ frequently affects
the amount of deviation, and jts influence should be known,” These facts are
well expldinéd in the works slluded to on page 48, ~~ © -7 - T
Direction of Wind—The direction of the ivirid should be givén tg'the nearesi
oint, and, if’ possible, every two hours. ° Tt-should e clearly stated atthe com-
mentement of the Log whether this direction s’ trae or subjéct ‘to total com-
pabs errof, of only to' varistion. The course and speed of the ‘ship'make
the apparent ‘divection of ‘the Wilid by » vane differ frofn the frue, especially-in
fast 'steamers ; but-experienced seAmen can'generally estimate it by the direction
fromm swhich the tops of-the wares'or the west clouds coine. Thigobservationis
asked for at #he time of obserging, snd not an estimate of the diréction sincethe
last'obdéfvation. If a squali is blowing ut the time of observing, the direction
snd force which existed befors the squall ‘should be entéred in the Direction
. and Féree columns, and ‘the direction, force, and duration 6f the squall sliould
bé entered in the Remark Column (No. 25), with any othér important rémark
respecting it, such as how the wind changed during t{m squall; &e. &e. -1t i
particularly requested that the diréction, force, and duration of squalls be-entered
in the Remarks; and if they aré too numerous, then their general character. It
is‘also most important that the exatt time of any important change in girectm‘r_s
. - : D2 -
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or foree of wind should be recorded in the Remarks; this becomes more
and more important now that it is frequently found requisite to draw daily
charts of the wind, weather, &c., over certain parts of the ses, for by means of
such observations the track and rate of motion of certain changes can be made out,

Force of Wind —The force of the wind is estimated hy Beaufort’s scale, see
page 2 of the Log and its explanation on page 47 of these Instructions. It
ranges.from @, a calm, to 12, a hurricane.. Between 0 and 5 it depends upon
the speed et which a well-conditioned man-of-war of Admiral Beaufort’s time
(1806){'.0 1850) could ““gail on a wind,” “clean full,” in a smooth sea. From
5 to 9 it deponds on the amount of sail which the same ship could carry when on
a wind “ full and by.” From 10 to 12 slso it depends upon the amount of sail
that the same ship could carry, but she is not necesserily “ on a wind,” though
in the case of 11 she would be so. ’ .

. To.use this scale correctly the Navigator must not use the speed or sail of
his oion ship as the criterion, unless he supposes that she fairly represents a
well-conditioned man-of-war of Admiral Beaufort’s time, but he must endeavonr
to estimate what Beaufort’s ship would do with the existing wind, and in the
fivst four, or, we may say, five cases, he may suppose that the sea is smooth.
It has been decided by the best~authoritiés that Beaufort’s ship would have
sgiled 9 knots with foree 5 in & smooth sea. :

See page 47 of these Instructions for the comparison of Beaufort's scale with
the speed of his ship, where it is given in the explanation of page 2 of the Log.
Beéaufort’s scale of wind force is slso_pgiven on the first page of the Rough -
Book, so that the Observer Las it handy for reference. . _ .

Barometer and its attached Thermometer~—~Next to the direction and foree
of wind, the readings of the barometer are miost important, Unfortunately
they have not been always carcfully taken in fine weather, though to the
Meteorologist they are just as important then as when the weather is unsettled.

The number of the instrument and the height of its cistern (or lower end)
above ike sea level must be entered in the upper part of the column, and
any change in its position or height of the ¢istern should be recorded in the
Remarks ; of course, the ‘height of the cistern is affected by a change in the
ship's draft of water, Cuptains are also requested to state in the column for
Remarks whether their barometers  pump * much, i.e., whether the quicksilvex
rises or falls when the ship has much motion, so as fo prevent their getting =
correct rending, and to staté how much they do pump, Of course in such
cnses the reading entered in' the Register should be the mean between the
highest and lowest points of the oscillation, The attached thermometer must
always be recorded at the same fime as the harometer. This observation is espe-
mallll{ veluableif the instrument isinfluenced by heat from 4 lamp, s fire,or the sun.

e_following directions-for ‘handling the barometer should be carefully
studied by a new Observer :— - )

Barometer,

In handling barometers it should always be remembered that they are
delicate and expensive instruments, The result of rough treatment is breakage,
nnd. for scientific purposes, observations from an instrument improperly
repaired and not venfied are uselesa. ‘ ‘ '

The barometer should be fixed in o good light for observing, but out of the
reach of sunshine or the occasional heat of s fire or Jamp. The il effects of
artificial heat are, however, nearly completely obviated by taking a eareful
rénding of the attached thermometer at tllxle time of observation of the barometer,
It should hang where it can swing freely, and be out of the reach of passengers
or others passing near it, 5o a8 to be earefully protected from injury. The
height of the cistern or lower part of the barometer above the level of the sea
should be ascertained and noted in the Log nt the beginning of each passage,
__ A bracket and screws for suspending the barometer ave in its box, Serew up
the Bracket where the barometer is to hang. Then lift the instrument carefully
out of its box, bend back the hinged part of the suspension arm, and slip 1t
into the bracket, (The holding screws should not be driven quite home until
the instrument is in position,) The mercury will then fall gradually, and the
instrument will usually be ready for observation in about an hour; but as local
temperature affects the instrument slowly, it may be well .not to record obser-
vations from it for some hours after first fixing it. In a well-boiled tube, the
mercury bangs adhesively sometimes, and will not quit the top of the tube.
If, after an hour or so, the mercury has not descended to its proper level, tap
the cistern end rather sharply with the hand, or make the instrument swing
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a little in its gimbals, This difficulty very rarely happens, and no precise modé .Columns of the-

of treatmentil&n be laid down : thtgremedy Tics maoh af the judgment of the Jieborslogieal

Observer, who should use such means. as his discretion may lead him to deem

best to cause the mercury to fall. The box should be safely stowed away. .
Whénever it may be necessary to take down a harometer and stow it in its Tokingitdown.

box, the vernier should be brought down to the bottom of the scale, Then, having

lifted the instrument out of the bracket, place or hold it in an inclined pasition

for a few minutes, so as to allow the mercury t& flow very gently up to the top

of the glass tube. If should then be taken lengthwise and laid in its box, 1%

is now portable, without nny other adjustment whatever; and may be carried

with the cistern end upwards or lying flat, but it must not be subjected fo jars

or concussions,
Experience shows that it is advisable to give some directions as to packing Packingit.

barometers. The instrument having been taken down and placed in its box as -

directed, if it is to be sent by rail or other conveyance, and will probably have

to be handled by persons unacquainted with its delicate and peculiar .con-

struction, should be placed in a packing case with two or three inches of soft

elastic packing all round it, as hay, straw, shavings, tow, or paper-cuttings.

The lid of the case should never be nailed down, hut always fastened with serews,

"The address label should be pasted (not risiled) on the end ‘of the ¢ase which is

nextthe cistern, or lower end of the barometer, and it should bhe marked © Glass

and fragile instruments. Keep this box lying flat, or carry it thisend npwards,”

Of course, if two or more barometers are packed together, the cisterns should

all be pldced at this marked end of the case. Barometers should be transmitted

by passenger train, and, in short, always by whatever routé or conve{ance

affords the most safe transif. Transhipment or chenge of conveyance should

be avoided if possible.

Barometer Vernier. _

In order to facilitate the taking of accurate readings of. the height of Principleofthe
the barometer, a small moveable scale, called a vernier, iz attached fo the vermer
instrument,

The general principle of this moveable dividing scale is that the total number
of the smallest spaces or sub-divisions of the vernier are made equal, taken to-
gether, 1o one less or more than that number of the smallest spaces in.an equal
length of the fixed seale. In standard barometersthe twenty-five spaces in the
vernier are equal to any twenty-four spaces of the seale, which are each half a
tenth or five hundredths of an inch; therefore a space on the scale is larger
than a space on the vernier by the twenty-fifth part of 05, which is "(02 inch,
consequently the vernier exhibits differences of 002 of an inch,

The vernier is moved by arack and pinion. Turn the milled-head of the Setlingtho
pinion so as to bring the lower edge of the vernier exactly on a level with the Yer™'*™
top of the mercurial column. When set properly, the front edge of the vernier,
the toE of the mercury, and the back edge of the vernier shounld be in the line
of sight, which line will thus just touch the middle and uppermost point of the
column.  Great care should be taken to acquire the habit of reading with the
eye exactly on a level with the top of the mercury, that is with the line of sight
at right angles to the scale, -

A piece of white paper placed behind the tube, so as to reflect the light,
assista in setting the vernier accurately. A small bull’s-eye lamp held behind
the instrument enables the observer to get a correct setting at night. When
observing the barometer, it should hang freely, not being inclined by holding,

0}1; evci]n by & touch; because any inclination will canse the mercury to rise in
the tube. - : -

Every long line - { cumggo%etfr acalg:} a ténth {*100) of an inch,
» shord , ” S om fivo bundredths (036} o
Every long line { “&%ggdﬁ‘;mef smhf} onehundredth  {*010) = .
» Sshort , ” Co» two thonsandths ("002) n

The mode of reading off may bhe learned from a study of the following Readingthe
Diagrams, in which A B represents part of the scale, and C D the vernier, the barometer.
lower edge DD denoting the top of the mercurial column. The scale is readily
understood ; B is 29-G00 inches ; the first line above B is 29:050; the second
line 29100, and so on. The first thing is to note the scale line just below D,
and the next is to find out the line of the vemier which is in one and the same
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;di¥ection wvith a lihe of the seale. In-figure (1), the lower edge of the vernier,
D, is vepresentéd in-exact toincidence with sedle line 205, the barometer there- -
fore -feads- 29500 inches. Studying it-attentively in this position it will be-

erceived-that the verrier liné a is 2002 inch below the next line of the scale.

f, therefore; the vernier be moved 5o as {o'place @ in a line with z, the edge D
would read 29:502, - In-like manner itis seen that & is ‘004 inch away from the
linettiext sbove it on the seale; e, *006 inch from ‘that ‘next:above.1t; d, 008
inch from that uwext above it; and ], on the vernier, is ‘010 below y. . Hence,
if 1 be-moved:into Hae withy, D will réad 29-510.  Thus the numbers 1, 2,3,
4,:5, on the vernier, indicate hundredths, and the intermediate lines the even :
thousandths of an inch. - Referring now to figare (2) the scale:line: just
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oo T i6 20650, ‘Looking.carefully up_the vernier, the ‘third Jine shove
Fﬁo‘ﬁgﬁé 3 15 seen’ to lie’ ’Evpnly'“itg ‘a line on the scale. 'The nyumber 3
indicates ‘030, and the third subdivision *006 ; .and thus we get— -

. " "Reading on'scale = . - - 29%8 ,
.Il(;eédjng on vernier IR B
Actiial reading . 7.7 . 29686 inches.

Sometimes two pairs of lines will appear to be coincident ; inrw}gich case the
integxrrr::dlig;e thousgndth of an inch should be set down as the reading. Thus,
suppose. the reading appears to be 20:684 or 29°686, the mean 20+635 should
be adopted. )

’I?:ermameters.—-—The-numbers of the Instraments in nse should be entered
ot the heads of the columns, and every change during the voyage should be
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vecorded in the Remarks. - At thé commiencement of the voyege the position gflmfnn's' og%-‘
of :thescréen containing the thermometers should “he plainly stated, nnd any focorole!
changes recorded. The thermometers-should be read to tenthd of » degree,
© Whith-afe epsily estimated by the eye. Reiidings beloi ze¢ko should be preceded

by the niinus sign thus,—15°,the mihus sign'must’ bé repeated with edchi ohger-
vation that'is below zero, - - . - < o Ll niamo e
- The fallowing Instructions should be carefilly studieds—: """ - -

v

AT " Dry and Dump Bull Thermometérs. . R
* 1t is not-at o1l &1 eagy miatter to obiain a:record of- temperature which ‘shall Thermometer
e aliogethier unexcepfionible. “¥f an open exposite is -availnble, & louvre- *“%™
“boarded case, or sereen shauld be set up to,contain the thermometers. There
i3 o greet difference of opinion among Meteorologists as to’ the best-form- and
size for such a"sereen:. It would be muitable for its purpose if it aforded
perfect shelter from the sun’s rays falling - directly ipen the, instriments and
allowed free girculation of 'the air about:them, keeping them: at-least ‘three-or
fotr inches fmmthe sides und front of the screen’itself, =~ '~ . 0 T
-- 'The annexed engraving shows the form of screen used for mounting the dry
bulb and wet bulb thermometers on board ship, where it should be fixed in any
syailable pogition on-the upper deek, 8028 to be freely exposed to the external
air, but protected from §iin, rain,-or spray, and:abont four feet from the deck.

Two thermometers should be fitted up in the vertieal position in-the screen,
one to give the temperature of theair, and the other that of evaporation.
They should-be without cases or ghards, nesr each other, but not Within s less
distance than two or three inches, and: ag free as possible from radiation from
cabins and engine rooms, and from draughts near windows of warm recins,

One thickness of the Binest muslin or’ cambric should be tied round the
bulb of one-thermometér, and a few threads of cotton wick passed round the
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glass stem close to the bulb* (see 4, fig. 3), touching .the muslin, and long
enough to reach two or-three inches below the lowest part of the bulb, should

" ¢35 or 10 threads formed into o loop or “bight™ in their middls, having Yhelr ends passed
round, above the bulb, and through the bight. - . : Co
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be carried down o as to dip into and remain in a small vessel of water, By
this arrangement the water is slowly conducted, by capillary attraction, to the
bulb and evaporated there. See fig. 3.

The cup, glass, or other small holder of water ought not to be under or
too near the dry thermometer. This little reservoir should be on the off side
of the wet thermometer, that is, as far as possible from the dry thermometer,
which of course ghould not receive any moisture either from rain, spray, or
otherwise, The water ghould be either distilled or rain water, or, if this be
not procurable, the softest pure water which can be had, to aveid the incon-
venience of the deposit of ime, &c. on the bulh. The water vessel should be
replenisiied after, or some littletime defore observing ; because observations are
incorrect if made while the femperature of the water differs from that of the air.

The muslin and wick should be well washed before being applied, and
occasionally while in use. They should be changed once or twice & month or
even oftener, according to the quality of the muslin, &¢., and the exposure to
dust or blacks. Aceurncy depends much on the care taken for cleanliness, and
for a proper supply of fresh water. The temperature of evaporation is a very
important observation, and therefore especial care should be taken {o make it
correctly.

In mfr climate the usual difference between the readings of the dry and wet
bulb thermometers ranges from 0 to 12 degrees in outer air on land, but at sea

. the difference seldom exceeds 6 or 8 degrees. :

When the wet bulb is frozen it should be wetted by means of a camel-hair
brush or feather with some eold water taken from under ice, care heing taken
to raise its temperature as little as possible. After waiting a few minutes, the
moisture will first - freeze, then cool down to the temperature of theair, and
finally the thermometer will fall a {rifie lower than the dry one, and then the
temperature of evaporation may be noted. It is only when there is absolutely
no water, either. finid or frozen, upon the bulb, that it fails in cold weather;
and gllowing for the error of the instrument, it can only read higher than the
dry bulb when the water is warmer than the air, which it never should be for
the purpose of a correct ohservation.

Maxzimum and Minimum Thermometers nre not generally supplied to ships,
but the following Directions may be useful for special cases.

Mazimum Thermometer, .

Suspend the instrument in 2 horizontal pesition, the bulb end slightl
depressed. On en ivierease of temperature the mercury will extend itse]yf
along the stem and remain with its extremity showing the highest degree
reached. Ona decrease of temperature the mercury cannot recede into the
bulb until it is reset for a future observation, owing to a restriction placed in
the bend of the tube, or a bubble of air placed in the stem, according to con-
struction, ‘To sef the instrument hold it bulb downward, and give it one or
two jerks. This will adjust the columa of mercury tothe existing temperature,
and the Observer should be careful to assure himself that the instrument when
set reads correctly with an ordinary thermometer,

Minimum Thermometer,

Suspend the instrument in a horizontal position, the hulb end slightly
degressed and below the maximum thermometer in the same screen. To set the
index, hold the thermometer bulb uppermost until the index descends to the end
of the spirit. "With & decrease of teruperature the aleohol will draw the index
towards the bulb; but on an increase of temperature the finid will advanee
beyond the index, ]eavir‘:ig it so that the end remote from the bulb will show |
whatever extreme of cold may have occurred. If the spirit becomes separated
hold the thermometer bulb downward, and give it one or two good swings
mgx th_e; arm. This will cause the detached portions to flow towards the bulb
ang unite,

Owing to the volatility of aleohol with which spirit this thermometer is
made, a little will in course of time be carried away from the column and con-
densod at the sealed end of the tube. Hence 1t is necessary to compare a
spirit thermometer from time to time with & merenrial thermometer of known
accuracy. Should they not read alike, the upper end of the spirit thermometer
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should be examined closely, and if any spirit be apparent there, it should be Columnsotths

shaken down, . ) Ih‘lggu.aorolo;wml
‘When ohserving, neither the maximum nor the minimum thermometer

should be touched by hand until the readings of the indices have been recorded.

Clouds.~~The folldwing plates and explanation of clouds are repeated at the gi 1%5‘&11!1 19,
«end of the Rough Book for easy reference by the Observer when recording them. V'™
-Each cloud entry should be what exists at the time of observing.

. Eszplanation of the Forms of Clouds.

, The following explanation of the different forms represented on the Plate
‘has been prepared prineipally from the works of Luke Howard.

Upper Clouds. -
. Fig. 1. Cirrus. (Cir)) This is the very lofty cloud which looks like hair,
thread, or feathers, and is often called ** Mare’s tails.” It frequently moves
“in a direction different to that of the wind a4 the earth’s surface, - -
_Fig. 2. Cirro~cumulus. (Cir.-c.*) This iz also a high cloud ; it differs from
the cirrus in being more globular in form, as it consists generally of small
detached rounded masses, like a flock of sheep lying down, or like the
-markings on a mackerel, whence the name “* Mackerel sky.” They are some-
" ‘timesseen at lower levels, when it may be difficult to distinguish them from
“small cumili. {See the remark ahout cir.-s,)
Fig. 3. Cirro-stratus, (Cir.-s.) This resembley the -stratus in being a sheet
or layer of uniform thickness, but it belongs to the higher regions of the
atmosphere, ‘ -
*Whenever there is a doubt the Observer had best enter the clond either as
“high str.” or “low cir.-s,” It often happens that the Observer looks upon -
-the edge of a layer of stratus or cirro-stratus, which appears like & straight
line, us in the case of the horizontal bands across the cumulo-stratus. )
The distinction between stratus and eirro-stratus seems to depend on the
" relative levels above the earth’s sutfuce, at which they are observed. Clouds
are seen dt all levels between the highest cirrus and the lowest stratus, so that
it is often difficult fo determine whether a particular sheet or layer of cloud is
& high stratus or a low cirro-stratus.
@ same remark is applicable fo eir.-¢. and the smaller forms of cumulus,
for there is a stage in which they seem, as it were, to run info each other.

Lower Clouds.

Fig. 4. Stratus. (Str.) This is a sheet or layer of cloud, of uniform thick- -
ness, It has but little variety of light and shade, and belongs to the lower
regions of the atmosphere, so much so that Luke Howard speaks of it as
“ Ground Fog,” the clondy formation which spreads over low grounds in the
evening. All low -detached clouds, which look like a- piece of lifted fog, and
are not in any way consolidated into a definite form, are strati, and may be ~
called “ detached " stratus. When a stratusis at a high level, it may pass into
a cirro-siratus, which see. -

Figs. 5 and 6. Cumulus, (Cum.) This class of clonds comprises all those
which have a globular or rounded form, from the small white cloud repre-
sented in Fig. 5, to the heavy mass represented in Fig. 6, which is almost a
cumulo-stratus, The cumulus sometimes takes a cylindrical shape, forming
itself into long horizontal rolls, between which gleams of light are seen, but
which are often so closely packed as to hide'the blue sky. These are called
by us Roll-cumulus (Roll-c.} 1 See Fig. 5.

Fig. 7. Cumulo-stratus. (Cum.-s.} This is the cumulus as it were changing
into a nimbus, 1t is dark and flat at its base, and is traversed by horizontal
lines of dark cloud, )

* NorE.—The second part of the contraction has been reduced to one letter, becanse ftfa °
found that in ce the liyphen has frequently been left out, 8o that cir.sum. was understood
:zn fmo;: cumulus instead of eirrc.cumulus. This crror has been comruon $6 all the
L 1

This variety of enmulus i na addition to Howard's nomenclature,



Columns of tho
Meteorc]ogx

56

.0 Fig:-8. Nimbus.. (Niny)' Thisis & Raincloud.. "Whilst ot the hpnzon, pr

“ ns it advances towards the Observer, its front fre uently preserits “a! ﬁz@'rkéd

17,
Lower clouds.

18.
TUpper Clonds.

19.
Amount of
clond.

20,
Weather.

2.
Bea or swell

: ..Column(IS for.the names, pf ,upp
- s

of the ‘Log, snd p. 1 of the:Rough' Book. .

outline’like that of usvery heavy cumulo-stratusiwith rain falling" fror it and
-with some cirrus abové; so that Howard. has called it the:; cumuln-mra-matus—
When it has overspread the whole sky, it is usually so mixed up or concealed
by the-filling rain, that it gencrally' assumes an uniform dark ppear

Fig: 8,/ represents a Nimbus before it-has overspread the é’ky‘“ the % 8150
‘smaller clouds-of the:siio kind which ‘only protfuoe 4- passing showe : They
zlrle easily dlshngmshed by the fact that rain or snow, &e., is falling from

em,

Tt is believed that the foregomg

Jeseti cription 1s suﬁicxent 1o,
ordinaty forms'of clouds, biit the appearances. are inte

before rain we often see o dirty background of eirro-s alus ‘6ver” iwhich bln!gc
patches of cirro-cumulus are travelhng Sunh combinations may be noted in
the column for «“ Remntks +

exlfla} the

“they. are passing over the 0, OF, $tars. neht ginp
clouds move should be i ether the *.n0t,
-and it is an observation which is P Tha relative &mo@om&f,d ids

past other clouds, of any movesble gBJ ct, is 5o deceptiye that 1t should ;never
be. recorded,- If the upper clouds movg , very u;cHip 8 mﬂ_;q made
to that effect.. It s, particularly. requested that tha contrag
Cir-s., Str,,” Cum., Cum-s., Roll-c., and Nim., which are giy
plates; be used in columng 17 and 18, ag:any ot
mislead, ' . S g e

Column lﬂ ,Pro ortum qf sky clouded,:orAmoun ofCIoud 3
sented by.figures, meamng “No cltmds,” and 10 “ Comp!
" Weather is recorded accordmg o Beaufort’s \‘otahon, ‘whi

The weather reportéd shonld be that
and ot an ‘estimate’of What k8 heerl ¥
case of fog, rain, show, or hail, when their
a figire showitipy the' numbés of hotrs* thiit ‘théy’
elnpsed since the prévioig observationi - - CorEe e

3’ important facts respecting the weather, wlnch cannot be shown in

20 should B.ppear in the Remitk Column No, 25, such as the kind of
hghtmng, mth th e dn-ectxon -in ‘which: it, is .seen, or.:thunder-heard ;oand
the tion, and force of squal];, swvith the veering of .the

eral character should be

wind in them. When squs
explainied in the Remarks

A dash under a 1etber means ncreased mtensxty, $h
¢ - woxrmehns heavy rain, . :

4 - very heavy dew.

o oom extl'emely heavy squnlI

numerous, their. ger

5-9 irgl

insteat bf ews. -
- haze or mist ;-
* ‘shuwers, nnd

“squiadls,..

it seems well to remark that wheri the, firs letier of 4 word has ah-eady been
1;:px'opru\ted another has been taken. In the case of shuwers “p" alludeito

e word , a8 gh are
Direction from whwh sea or: swell- cnmes.—Tlns ‘should 1 be given by the same
as the tion of the wind. If, besides: the sea produced by the

e'nshng wind, there are swells from other quarters, they should also ‘be given
in this Column gtating that they are swells, Tn cases where the Column will
not contain the important facts relating. to the ses; they should be entered in
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- the:Remark Colomun; Ne.:25; ;: Althongh the direction.of thesed;is:usually ¢hily Columns of the
given in general terms, such ‘as westerly;~ soath-westerly; &o:;-jt 45 important: ﬁwwm_f{’f;
to Jhow'whether-6r not the:tortpdss error had'to e applied; as id fome parts it — .0 - 7!
amnunts'btaseﬁe}nlpoiﬁts;ﬁ;;; wrdt ool ;l‘i.h -_;'é;i Ay 2% T s L lan d

Disturbance of Séa.—Thisiis expregsed by figured -0-t0.9;and :is. explained 22.
on page-2 of :the Log and 1-of tHe: Rough Bgok,-‘ where it follows the Begufort Séa disturbance, -
Notation: =:The samé-seale:is in-use af the land téleégraph stations ‘alotig our o
coaste. v o it e atdrer g W S e D e e T T

Surface Temperature of the Sea.—The thermometer nised for sviface tempera- 23. .
ture should ‘be: protected by a-metdl case having 4 water-tight space st-ithe Surincotempera:;
bottom, which will Jiold sutficient water 4o swmrdund the bulb ;-tie ‘number: of R
the ‘thermorfieterin mse fougt be. entered:dt. the'head: of the: Columt, #nd any  *~
change during the voyage should:also be récorded in the Remark Coluinn, No. 25,0 777
The water must not be pumped bt drawn by-a' budket-direct -from:the sea,
and:in stesmers drawn-before the &jection pipe... A-canvas bucketis:generally
used, and the therriometer.should: remain. inthebucket for a couple of minttes,:
it should"then betead guickly whilst ths bulb is' surronndéd with:waterdn its.
%mtal ﬁ;ae. . The reading should be takex' to.tefiths of.a degree; which is easily

one bythe-eye.: ™ :omn;oorals cuon [rain Tl oy T A T T e 2 e

‘When water can be bronght-diredt fromi the wéa’' ffbrn s certaift depth; either by -

letting s seattap:run for sorne time-or by-working & pumpso lofig tHat itbrivgs .~ . - 07
water diréet from’ thé’ sen, iE"issinteresting " to k6w~ the : temperatre 'wnd

spécificgravity of stich-witer; Efating the depth at which it-whs obthified. *This
' obsérvation is.eépecially valuabld ‘in:the! meighbourhood of ‘great changes in -the
surfave tbr smmre; and tha'rtenipbraturé .and - specific : gravity of the surface
- water should be given at the same time, Ifany great difference is found itshould
be-confirméd by a second observation, . ‘Thetemperature and’ specifie gratity'of - o™
the sed at great deptheis not alludéd to hers, as it-can’bnly be properly dode by
ships specially fitted for the gufpose. . Thtee spare therinometers are supplied, in
case those in useas dryand damp bulbs and for.surface temperatore get broken, o
Spedific: Gravitysgf Seal:Surfacé,—= This: observation-shows 'the: relative 26, -~
saltness:of different 'parts of - the.sea. | The readings: of.the seala of «thie hydro- E{’?”m?ﬁc gravity *
meter increase downwaids; it'sinks to.0 inpure freshwater at 4 température of .
60°,:and. flgats;at40-or even higher:in :somei-parts of the Suez Canal, shére
the wateris:exceedingly salt.c %18 4 rafher difficult observation svhen.theiship’
has much motion, or the surface of the water.in'the bucket:is edgosed fo‘fmuug
wind. . A large well-filled bucket, seems to answer the pwrpose best, and the
 ydiiste shotid bo lighifly spunin fhe dentre? aftermtbihuteortwoitlons
all ap'aiicdow viotiof, and i sealo cin be reid as 3¢ SEGHEIS tofe
the eye by the' slight ‘remiining turning’ motiofi: ““I'hé whler Yot trving’ the:
specific gravity should also be drawn over theé side by a bucket, Tty tanpera-
ture is required at the same time as the specific gravity is obtained.
The hydrometers sapplied by the Meteorologieal Office are of glass; they
should be perfectly clean and dry when used. The number of the instrument
in use should be recorded at the head of the Column, and any change during
the voysge should be noticed in the Remark Column, No. 25. Metal hydro-
wmeters must not be used, s they are liable fo oxidize or to get dented, which
renders them useless, ‘
Few observers give the specific gravity of the sea more than once a day (at
noon) except when in the neighbourhood of current ripples, on each side of
lines of foam, &c. &c. ~TiiCARES Gl ETEREHE HGHOn it is belter to omit than
to give a doubtful observation.
Remarks.—On the noon line of each dayis given Current in last 24 hours, If 25.
the Navigator has other opportunities of observing the current they should be Zemarks.
- carefully recorded in the Remarks, with an explanation of the method used.
¥ the observations are not sufliciently good for calenlating the Current the
fact should be stated in thespace for currents. Captains are specially requested
to calculaie the current themselves. Seep. 49 for the Instructions on Columns 3,
4, 5 and 6, which allude to currents.
Asgit is impossible fo confine each remark to the line of the hour at which it
took place ; the hour relating to each remark shonld be written before it, This -
is very important in the case of & change of wind in direction or foree, also in
entering the hour when o ship arrives in or leaves port, both of which entries
add much to the value of a Log.
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.

The remarks should contain any impottant facts, even though they may not
at first sight appear related to Meteorology. : :

They siould include the direction from which lower clonds come when they
do not move with the wind, stating whether they move fast or slow, also any-
thing very remarkable in the position or appearance of clonda.

Exira observations of the barometer, wind, &c. during eyclones, or other
exceptional weather, carefully stating ‘the hour. In such cases the space of
several days may be taken for one, and, if thought requisite, the remarks may -
extend across the whole Log. ' e '

The name and bearing o% Lightning. The appearance of Corposants, their
position and duration, whether they flit about or remain steady, Aurors, Zodiacal -
Light, Falling Stars, stating in what constellation the last appear, the direction -
and speed of their falling, the number in a given time, how long they last, how
they disappear, and whether they leave tracks.

‘Waterspouts and any facts connected with their formation, rotation, track.
as related to the wind, and disappearance. Temperature of rain just fullen,
snd that of the air by the dry bulb at the same time, secing that it is dry. =

Halos, Red Fog, Sﬁowei's of Dust, Earthqualkes. :

Current or Tide Ripples, Discoloured or Luminous parts of the sea, Ice, Sea-
weed, Drift Wood, Current Bottles, Wreck, &c. &c. ' .

Land or Sea Birds, Insects, or othier creatures of land or sea, and the directio
in which they are travelling. For instance, Whales, Black Fish, Porpoises,
&ec. ; also fish, such a8 Albicores, Bonitos, Dolphins (Corypkena), Flying Fish,
Sharks, and especially shoals of Herrings, Mackerel, Pilchards, &e., giving
the temperature of the sea they are in, and the direction towards which they
are going, : . .

Well-gonﬁrmed Hydrographical Notes, such az bearings, soundings, &ec.,
which do not agree with the}i)est charts., ‘The times of high water on full and
change days, and amount of rise and fall, direction. of tides and currénts, &o.,
when they are not already known. -

Navigators who have much experience of particular routes are requested to
devote a few pages at the end of the Log to remarks on wind, weather, currents,
tides, best routes at the various seasons of the year, &e. &c.

A specimen page of Log precedes the blank form in each Log:Book, which,
togeéther with the shove Instructions, will, it is hoped, render the keeping of a
Meteorologieal Log easy and interesting,-

In conclusion, it is most earnestly requested that no doubtful entries be
made, for Meteorology has suffered most seriously from careless observations,
oand it should always be remembered that & blank space is very much detter than

s doubtful observation,
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