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(937) Numb, 47.

PHILOSOPHICAL
TRANSACTIONS.

May 10. 1669,

‘The Contents.

Infructions concerning the Ule of Pendulum-Watches for fiu-
ding the Longitude at Seas together with 4 Method of 4 lour-
nal for [uch Watches, An extraft of a Lester written from
Vienna concerning two Mock-Suns lately [een i8 Hungary, A
Relation of the Conferences beld in the Royal Parifian Aca-
demy for the Improvement of the Arts of Painting and
Sculpture, dn Account of [eme Books, 1 INSTITUT I0-
NUM CHRONOLOGICARUM Libri duo, suna
cum totidem ARITHMETICES CHRONOLOG I«
C A& Libellis , per Guil. Beveregium M, 4, I, E L E-
MENTS OF SPEECH s An Effay of Inquiry intothe
Natural Production of Letters together with an Appendix of
Method 10 inftruct Per|ons Deaf and Dwmbs by William Holder
D. D. & 1II. GU AGING PROMOT ED, being
an Appendix toStereometrical Propofitions formerly publfh s by
Rob. Anderfon,

Inftruétions

Concerning the Ufe of Pendulum-Watches , for
finding the Longitude at Sea,

W Hereas'tis generally efteemed thatthere is no Practife for the
\/' Einding of the Longitude s fea comparable to that of thofe

Watches »which inftead of & Ballance-wheele are regulated by a
Pendulum, 4s now they are brought to great perfection, and
made to meafure time wvery equallys and many perhaps here as

Qqq4q well
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well as elfewhere being nos well wverfed in the ordering and ma-~
naging of that Infirument: We thought , it might be no un-ac-
ceptable fervice , to make known [uch Directions, as may teach
the Ule thoreof at Sea. Which we [ball doe by now giveing you
our Tranflation of thofe inflructions , which [ome yeares fince were
made publick by the worthy M,  Chriftian Hugens of Zulechem,
inthe Belgick Tongne , as they have been (ince altered orrather
enlarged by 1wo other Eminent Members of the R, Society,
And they are thefe s
I.

]:"Hofe, that intend to make ule of Pendulum-watches
at Sea, muft have two of them at leaft ; that,if one
of them fhould by mishap or negle& come to ftop,

or (being by length of time become foul) need to be made

clean, there may likely always remaine onein motion,

2,

The Perfon, to whom the Care of thefe Watches fhall
be committed, is.to informe himfelf from the Warch-maker
or fome other, {o as to underftand the inward parts of the
Watches, the manner of winding them up, and how to fez
the Indexes., or Hands hav.ng the hours,minutes and feconds,

ae.

3.
The Watches on Ship-board are to be hung in a clofe
place, where they may be fieet from moifture or duft,

and out of danger of being diforderd by knocking eor
souching,

4.

Before the Watches be brought on fhip-board, ’tis conve-
nienz, they be adjufted to a middle or mean day (of which
more in the next Section: ) the ufe of them being then moft
eafy, it being little or no trouble to the Watchmakers ,
when they have one that is fet Juft, to fet othersaccordingly:
But yer, if time or conveniency fo to doe fhould happen to
be wanting, they may notwichftanding beufed at Sea with
the like certainty, provided you know, how much they goe

too faft or too flow in 24, howrs,. as is diredted in the next
Section,

To
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5.

To reduce Watches to the vight meafure of dayes, o te
know hew muchthey goe too faft or too flow in 24 ,howrs,

Here take notice, that the Sux or the Earth paffeth the
12, Signes,or makes an entire revolution in the Ecliptickin 365
days, 5 hours, 49 min, or there abour, and that thofe days,reck-
on'd from noon to noon, are of dfferens lengths ; as is known
to all, thac are ver{'d in Affronomy, Now between the lon-
geft and the fhorteft of chofe days, a day may be taken of
fuch alength jas 365 fuch days, 5. hours ¢. (the{amenum-
beis as before ) make up, or areequall tothat revolution: And
this is call'd the Equal or Mean day , according to which the
Watches are to be fets and therefore the Hour or Minute
{hewd by the Watches, tho ugh they be perfeitly Iuft and
equal , muft needs differ almoft centinually from thofe chat
are fhew’d by the Sun, orare reckon’d according to its Mo-
tion, But this Difference is regular, and is otherwife call’d
the gquation, and here you haveaTable, that thows it,

Qqqq =2 lanna,



(940)

O OO\ v h o B om

Fanuar. | Februa. | Mar,

m, fec, | m, fec, ! m. (e,
6 100 o 4 46
5 47 ;0©0 2475 3
5 2410 41 5 21
5 2,0 81 5 39
4 41,0 12 5 37
4 210 161 6 15
4 2|0 ar 6 33
3 4410 261 6 51
3 2710 321 7 9
3 I1 |0 40! 7 27
2 55 |0 48] 7 45
2 390 5718 3
2 2311 61 8 22
2 711 161 8 41
I S2 |1 26| 9 1
1 3811 371 9 21
I 25,1 49 | 9 41
I 13 ({2 2 (10 I
I 2(2 15|10 21
o S1{2 28110 4o
O 41 |2 42 |10 §9
o 3212 56 |11 18
© 24|3 11|11 37
o 18,3 2611 $6
o 13 (3 41|12 15
O 913 56112 34
o 614 12 {12 53
o 3|4 29 |13 12
o 1 13 31
o o 13 49
o o 14 6

April,

m. [ec,
14 23
14 39
14 55
15 10
Iy 25
15 39
Is 53

16 21
16 34
16 47
16 59
17 II
17 22
17 33
17 43
17 53

18 13
18 23
18 32
18 39

18 53
18 59

1 19 14
l19 18
19 22

Mai, Fun.
m, [ec, | m. fec,
19 25 {16 24
19 28 16 13
19 29 {16 1
19 29 115 49
19 29 |1y 37
19 28 |15 24
19 26 {15 11
19 24 '14 58
19 21 114 45
19 18 |14 32
19 15 |14 19
19 II |14 6
19 7113 53
19 3 |13 40
18 57113 27
18 s1 |13 1%
18 45 [13 3
18 39 |12 52
18 33 j12 41
18 26 |12 30
18 18 |12 19
18 10 )12 8
18 1 |1r 58
17 5t |11 48
17 41 |11 38
17 30 |11 28
17 19 |11 18
17 8|11 g
16 §7 |11 o©
16 46 | 11 §2
16 35




(941)

OV O3 A h W D

Fal,

m, f[ec,

10
IQ
10
10
10
10
10
10

VVOVVLVLLYYLVLVYWOVL CoLv

45
38
31
25
19
13

7

2
58
34
51

Ang.

Sept,

oid

m. [,

1I
Ix
Il
II
11l
12
12
12
12
12
13
I3
13
13
14
14
14
Iy
15
15
16
16
16
17
17
17
18
18
18

19

19

m.
7119
16 | 20
a5 | 20
36 , 20
48 ! 21

1|2t
14 | 21
28 ! 22
42 l 22
57| 22
12 | 23
27| 23
43 | 23
59| 24

16 | 24,

33 324
50 ' 2§
81 25
26 | 25
45 | 26
4|26
23126
42 |27
1,27
21 | 37
41 | 28
1|28
21 ) 28
41 | 28
I!29
at |

fec.
41
1

22

43

4
25
47

9
3t
52
13
33
33
13

m, [ec.

29
29
29
29
30
30
30
30
30
31
3t
31
31
31

33|31

33
13

'!3[
| 31

33131

52
11
30
49

8

26&31

43

O
16
32
47

2

31
31
31
31
31

31
31
31
3I
31
31
31

16
30
43
56

9
22
34
45
55

4
12
19
26
32
38

43!

47
50
53
55

55 |

55
35
54
52
50
47
43
37
30
22

-t
-
—

Dec,

m, fe,

14
44
14
44
14
44
14
44
14
44
14
44
14
43

41
10
40
10
40
10
40
10
41
13
45
17
50
23

34




(94%)

By the help of this Table you will always know, what a
Clock it is by the Sun precifely, and confequently, whether
the Watches have been fec to the right meafure of the arean
day, orno; ufing the 7able, as follows,

Whenyou firft fet your Watch by the Sun, youareto fub-
ﬁu& from the time obferved by the Sun, the £quation ad-
joyned to that day of thé Month in the Table, and to fetthe
Watches to theremaining hours, minuts and feconds, thatis,
the Watches are to befet o much flower , than the time of
thi2 Sun, as(in the Table) is the «£quation of that day; fo
that the «£quation of the Day, added to the time of the Clock,
is thetrue time by the Sun, ~And whenafter fome days, you
defire to know by the Watch the time by the Sun, you are
10 add to the time, fhew'd by the Watch, the e£quation of
that day y and the Aggregate fhall be the time by the Sun , if
the Watch hath been pertectly well adjufted after the meafure
of the Mean days 5 for the doing of which,, this will bea Con-
venient way s

Draw a Meridian line upon a floor (the manner of doing.
which is fufficiently known s and note, that theutmoft exactnels
herein is not neceffary :) and then hang two plummets, each
by a fmall thred or wire, directly over the faid Meridian, at
the diftance of fome 2, foot or more one from the other, as
the {malnefs of the th ed will admir. When the middle of
the Sun (the Eye being placed fo, asto bring both the threds
into one line) appears to bein the fame line exaétly (for the
betcerand more {ecure difcerning whereof , you muft be furnifh’e
with a glafs of a dark colour, or fomewhat blacke with the
{moak of a Candle ,) youare then immediatly to {et the Watch,
not precifely to the hour of 12, but by fo much lefs, as is
the eEquation of that day by the Table. E. g. If it were
the 12 of March, the .£quation of that day being by the
Table, 8 min. 3 (ec; thefearetobe fubduéted frem 12, houss,
and the remainder will be 11, hours, 51, mig, 57, fecs to
which hours , minutes and feconds you are to fet the Zndex of
the Watch refpectively:  Then after {ome days yonareto ob-
ferve againin the fame manner, and likewife to note the hour,

min, and fec, of the Watch; towhich you are to add the
A quation
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#&quation of thefe days, taken out of the Table; Andif the
Aggregate doe Iuft make 13 hours ,the Watch is et adjufted to
the right meafure 5 but if it differ, you are to divide the mi-
nutes and feconds of that difference by the number of the days
between both the Obfervations, to get the daily difference,
Let us fuppofe, this fecond Obfervation to have been made
the 20, of March, viz, 8. daysafter the fift, and finding, that
the Middle of theSun being feen in the Meridian in the fame line

h. m. fec.

with the two threds, as before ,the Warch points1 1em—g1— 7

The rquationofthe 20 of March,by the Table, is--- 0—10--40
Which being added to thetime , thow'd by the

Watch, gives —— 12 = I-+47

If thishad been Tuft 12 hours,the Watch would have been well
adjufted, but being 1, min, 47, fec. morethan 12, it hath gone
fomuch toofaftin 8.days. And thefe 1 min, 47, fec, that is, 107,
fec. being divided by 8,there comes 133 iec, for the difference of
every 24. howrs; which difference being known, if you
want time, or have no mind to take the pains to adjuft the
Watch to itsright meafure (this being not neceffary , fince you
may bring itthuson fhip-board) note onely the daily difference,
and regulate your felf accordingly, as hath been mention'd, But if
you will adjuft it better, you muft remove the lefs weight of the
Pendulum a little downwards , which will makeit goe flower;
and then you mauft begin to obferve anew by the Sun, as be-
fore, If it had gone too flow, you mult have remov’d the
mention’d weight fomewhat upwards, And this isof that
importance inthe finding out of Lonzitades , that, if it be not
obferv’d, you may fometimes in the {pace of 3 months mif-
reckon 7, degrees and more (yet without any fault in the
Watches 5 ) which under the Tropicks will amout to above 400
Englith miles,

Huwing fhew'd, How the Watches may be adjufted at
Land, or how their daily difference may be known ; next fhall
follow, How the fame may be done, when a Veflel rides at
anchor , it being hardly fefiole when fheis under faile.

In the morning then, when the ~uns juft alf above the #o-
rizon , note, what hour, min, and fec, the Watch pointsat,

i

vy
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ifit be going 5 ifnot, fet it a going , and put the Indexes, at
what hour, min, and fec, you pleafe, Letthem goe till Sun-fer,
and when the Body of the Sun is juft half under the Horizon,
fee, what hour, min. and fec, the Zndexes of the Watch point
at, and note them too; and reckon, how miny houres ¢,
are Pafl'd by the Watch betweenthe one and the other: which
is done by adding to the Evening-( bfervation the hours ,crc.
that the morning-Obfervation wanted of 12, or 24, incafe the
Hour-hand hath in the mean time pafl’d that hour once or
twice ; otherwile the difference only gives the time, Then
take the half of that number, and add it to the hours, ¢, of
the morning Obfervation , and you fhall have the hours, ¢rc.
which the Watch did fhow, when the Sun was in the Soxt/;
whereunto add the £quation in the Table belonging to that
day, and note the fumme, Then fomedays being paf’d (the
more the better,) you are to doe Iuft the fame: And if the
hour of this laft day be the fame, that was noted before, your
Watch is well adjafted s but if it be moreor lefs, the diffe-
rence divided by the number, elapfed between the two Ob-
fervations , will give the daily difference, And if you will , you
may let it reft chere, or otherwife , removing the leffer
weight of the Pendulum you may adjuft it beteer,
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H, m. [ec, H om .

E. g. Suppofe AMurch txth inthe Morning, when f fee
the Sun half appears above the Horizon, the {— § 30 10 o 1o 3
Watch points at

Inthe Bvening , when the Sun appears lalf fet, at ——a § 20 6 Tr
To know by the Watch the time elaps’d between % LR L4
both 5 fubdu@ the tme of therifitg —v—- ¢ 7 1 30 10
From - — -

12 o o
Reflts e 6 29 50
Whereunto adding the time of the ferting ———oeenv § 20 6
There comes for the time elapfed between them —— v 311 49 36 11 49 g6
Whereof the half is — s $§4 s8 S 54 58
Which added to the time of the Sunsrifing -+ —~—me § 30 10
There comes the time of the Warch wlen the ,
Sun was in the South U2y 8 dif 6 g o
To which adding the Zquation of the 11thof Mdrcb— @ 7 45 ° 7 45
The Summe i§ —<——omer—— 11 32 §3 6 13 46
Seven days after, wit. March 18,ler the rifing of the 3 s 19 v
Sun be obferv’d, and the Warch point then at M} 4 1 58 sy
And at bis {etting, 'etthe Warchpoint gt e '§ 35 2} = o 4 oo
To find the time elaps’d between them, fubdu&} ——f 19 41§
the time of the rifing § ——— - et o 58 i

From = —— — 12 (] o 24 o o

Refts 6 40 56 12 1 3

To whichadde the time of the fetting — a3 25 2 o 4 s
And you'l find the time paft between them ——————12  § $8, 12§ ¢8
Whereof the half is - 6 2 s9 6 2 59
Which adde to the time of the rifing - —= 5 19 4 1158 g
And you have the time when the Sun wasin the South — 11 22 3 6 1 56
Whereunto adding the Zquation of Adarch 18 —~———— o 10 1 © 1o 1
The Summe is 1132 4 6 11 gy

6 12 46

Which Summe if it bad agreed with the firfty vige ——11 32§53

then had the watch been fet to the right meafures bue fee-
ing the latter is lefs than the former, the difference being
49. fec; the Watch hath by fo much, in7, days, gone too
flow 5 which 49sec, divided by the number of days, you have
78ec, for the daily difference s and by fo much the Warch
goes too flow in 24, hours.

You may alfo, inftead of the Sunsrifing and fetting , take two
equall Altitudes of the Sun, before and after Noon, and
having noted the time given by the Watches atthe time of
both the Obfervations, proceed withit in the fame manner,
as was [uft now direéted for obferving the Sun in the Horizon,
In eicher of which ways there may be fome Eror, caufed by

Rrrr the
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the Suns Refrattion, which is inconfiderable, and therefore
needs not to betaken notice of,

6‘

By means of thefe Watches to find at Sea
the Lengitude of the Place, where you are.

Give to each of the Watches a name or a mark, as A, B.
C; and before youfet faile, fet them to the time obferv'd
by the Sun in the place, whereyouare, and whence you arede-
parting, allowing for the £quation of the day , whereonyou
make your Obfervations Which day you are to note , if the
Watches benot well adjufted s otherwife it is not neceflary,

Then afterwards being at Sea, and defiring to know the
Longitude of the place where you are, that is, how many de-
grees the Meridian of that place is more Eafferly or weflerly,
than the Meridian of that place where you did fet the Watchess
you muft obferve by the Sunor Stars, what time of the day
it is, ‘as precifely as is poffible, and note at the fame time,
to-what hour, minutes and fec, the Watches doe point (which
time , if the Watches be not fet ro the right meafure, is by
the known daily difference to be adjufted , )adding thereunto
the Zquation of the prefentday, which gives you the timeof
the day, fhew'd by the Sun, at the plice where the Watches
were fet : And if this time of the day be the fame with that, ob-
ferv’d where you are, then you are under the fame Meridian
with the place, where the Watches were fet by the Sun; but
if thetime of the day, obferv’d where youare, be greater than
that fhewd by the Watches, you may be affur’d, that you
are come under amore Eafferly Meridian 5 and if lefs, yonare
come under a more Wefferly, And counting for every hour of
difference of time, 15 degrees of Longitude, and for every
minute, 15, minutes or ; of a degree, you fhall then know, how
many degrees , minutes, ¢, the faid Meridians doe differ from
one another,

E. g. Suppofe, the Watches A, B, C, were fecat the place,
whence you parted , on the 20 of Febinary ,to the time of day
obfervd by the Sun, abating the Aquation of the 2oth of
Febr,(viz 2 min, 28, fec,) and fuppofe thatthe Watch A. be

{eg
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fefto its. nght meafure , but that B, goes every day 7 fec, tod
flow , and C, every day 12, fec, too fatk  Scme days after,
fuppofe the sthot May , defirieg to know the Longitude of the
place where you are at Sea, you obferve the time of the duy

b. min. fec.
there to be - § —— 18 =10

And you find the Watch A.to pointat ——=2 ~— 6 — o
But the Watch B. to point at—=.-— U— §7 — 22
Gong too {low by 7. fec. every day, which makes in 74, days,
(viz, ‘
From the aoth of Febr. tothe sth of May)-—0-—§ -——38
Which being added to its own time , gives the fame

b. min. fec.

with that of the Watch A | vsz. - B —
You find alfo the Watch C to ponr at v == = 220w 48
Going 12 fec. too faft «vey cay, which makes in 74,

days ——- - i o 91—y
Which being fubduéied from ts ‘m.»;:a:':,.;;.oejjz i o,

gives AZAN = e e e €t SO O

Thetime of day therefore by the Watches beiug--2 = 61— o

A dde thereunto the Aquation of the §th of May-0 «—. 1 gz 9

And foyou hzve for the time of day at theplace$ . _
where the Watches were fet % L2529
But the time obferv'd being e ~e§m 1 81O

EXCC€d5 this by - P, N Sz ~ 4
W hetefore the Meridian of the place,where you
are May sth,is more Eafterly, than the plac‘e'sgz-—-szwzu
where the Watches were fet,by
Which being reduced to degrees, reckoning} degg. m.
15 deg. foran hour,comes to i) 43 2=10--- 15
Tistue, thatfom thefame reckoning it may be conclnled,
that you are 18¢,deg,more Eafterly , which happens. brcauli the
Hour-/#dex goesround in thefpaceof 12, howrsin the Watcless
but the a:ff-rence isfo great, that one cannot bé deceiv'd inirg
elfc the Warch might be fo made, that the Zndex (all goe
round but ouce in 24 hours,

7.
To findthetime of the Day at Sea,
Since that for finding the Longitnde, the Time of tleday
Rirra at
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at the place where you are muft be known (as hath been faid
above) you muft have a care to obferve that time as precife-
lyas is poffible, For every minute of time, that you mifreck-
on, makes a 4thpart of adegree inlongitude ; which amounts,
near the Aquator, toabove 15, Englith miles, but lefs elfe-
where, Wherefore to find the time of the day with certainty,
you are not to truft to the Obfervation of the Suns greateft
Altitude , thence to conclude that ’tis juft Noon, or that the
Sun isin the South, unlefs, being betwixt the Tropicks, you
haveit juft in the Zenith, For elfethe Sun being near the Me-
ridian , remains forfome time without any fenfible alteration of
its Altitude, Wherefore , thongh the Meridian Aleitude may
ferve well enough for knowing the Latitude or the Hight of
thie Pole upon occafiony yet it will not ferve for finding pre-
cifely the Longstude of that place, Much lefs are you to rely
ppon the Sea-compaffes, thereby to find the precife time of
Noon, Neither are the Aftronomical Rings or other forts of
Sundyals fure enough for fhewing the time to minutes and fe-
conds, Butit is better to obferve the Suns Altitude , when
’tis inthe Eaff or Weff , (the nearer, the better : ) for being there,
its Altitude changes mafhore time more fenfibly than before
or afters and thus from the Hizht of the Pole, and the Decli~
mation of the Sun the Hour may be calculaced; the manner
whereof is {ufficiently taught by others ; yet by reafon that this
Calculation is fomewhat troublefome,and that alfo there may be
fome Errors in the taking of the Suns Altitude, here follows
an eafier way,

8.

Hew by Obferving the Rifing and Serting of the
Swn, amd the Time bythe Watches o the
Lengitnde at Sea may be found,

This way doth neither require the Knowledg of the Hight
sfthe Pole , nor of the Dechnation ofthe Sun, nor the Ufe of any
Aftronomical Inffruments: Neither can the Refradions of the
Sun or Stars caufe any confiderable Errors the refraction of
the Morning differing but little or nothing from that of the
Evening of one and the fameday, efpecially ac Sea, Thus then
you are to proceed At
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At the Rifing and Setting of the Sun, when it ishalf above
the Horifon,, marke the time of theday, whichthe Watches,
then thew; and though you have in the mean time fayl'd on,
it is not confiderable, Then reckon by the Watches, what
time is elap{d between them, and add the half thereof to the
timeof the Rifing, an1 you fhall have the time by the Watches,
when the Sun was at South; to which is to be added the 4:-
quation of the prefent day by the Table, And if this together
makes 12, hows, thenwas the Ship at Noon underthe famse
Meridian, where the Watches were {et with the Sun, But if
the fumme be morethan 12, then was (he at Noon under a
more Wefterly Meridian 5 and if les, then under amaere Eaffere
ly 5 and that by as many times 15. degrees, asthat Summ ex-
ceeds or comes fhort hours of 12 : as the Calculation thereof
hath been already deliver'd,

Suppofe, €, g. that the Watches A and B, as before, were
fer with the Sun at the place whence you parted , the 20thof
Febr 5 and the Indexes {et to the Hour, min, and fecond , fhevw-
ed by the Sun, abating the A£quation of that day, wiz . 2,
min.and 20, feconds ; the Watch A being reduc'd to theright
meafure, and B goingtoo flow by 7- fec. aday, Afterwards
on the 22th of May, defiring to know the Longitude of the

place,to which youare come, you obferve in the Morning the Sun
h. min.. fecs

half above the Horizon when the Watch points at-2----30---10
And in the Evening, the Sun'being half under the } e 8
Horizon, when the fame Watch points at —- $3 " ©7""40
To fmd the Time elapfd between them, fub-3, . 0---10
ducting thetime of tbe Rifing - } 3

Fiom e e et e [ 2ee= Cem-
There remains —— 9:---29---50
Adding thereunto the time of the Setting -- 3-== 8---20
You have for the time elap{’d between the Obfer- 3
VALIONS ==+ oo o e e e 12“"3' ="30
W hereof the half - —— 6--r19- -1§

Being added to thetime of Rifing ————— 3 ...30--10

You have the time by the Watch A ,M‘when the '(8
. (e

Sun was in the South —-—— = 89774925
And
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And after the fame manner you are to feek the time by the
Watch B, when the Sun wasinthe South s which 18-.--38---48
let be o —— e §
But this Watch going 7, fec. a day too flow, it is retarded in
g1 dayes, (from the 2cth of Febr, to the 22 of May) 0--+10-.-37
Which therefore added to the faid time gives-8---49---25
Thatis the fame time given by the Watch A, Now adding to

this time of the Watches,the £quation of the zzth}o_ —18--10
of May

You have ——— 9-== 7---35
Which isthe fame time of the daywith that of the place,

where the Watches were fet when the Sunwas inthefime
Meridian with the Ship, or where the Ship was at Noon,

h.  min.  fee
The difference is—— - 2-==§2-=-25

Wherefore this laft Meridian is by fo much more Eafterly,

than the firlt 5 which being reduc’d to 4gress (asdhath been
eg.  min fec,

formerly dire@ed) make — 43.--- 6---15

"Tis manifeft, that by this way you find precifely enough
the Longitnde of the place,, where you were at Noan, or
the Time of the Suns being in the South : which, although it
differs from the Longitude of the placeé, where you are when
you obfervethe Setting of the Sun, yetyon may eftimate neer
enough , how much you have acvanc'd, or chang'd the Lon-
gitude in thofe few houis, by the Log-line, orother Ordi-
mary praétifes of reckoning the Slips way s or (which is the
furer way ) by the degices pafsd in 24, howrs by a former
days Obf{eivation,

You may alfo, inftesd of obferving the Suns Rifing and
Setting, obf-.ve the Sectng firft, and then next moining the
Rifing s marki:g at bothtimes the Yime thow'd by the Watch-
es; and find thence, after the fame monner as before , the
Longitude of the place where the Ship was at Midnighe,

Fually, you may @lfo, inftead of the Rifing and Setting
of thieSun, obferve before and after Noon two equal Alutudes
of theSun, notng thetime thownby the Watches | and:eck-
oning in the fame manner, as hath been faid of the Rifing and
Setung: Yet it is to be conftijer'd, that the Altitudes o1the

Sun
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Stn are beft taken, wheh ic is about 24 and Wweft, as hats
been already intimated,  But note, that in Sailing Nort) and
Sexuth you make not the Obflervanions ac the Suns rifing and
fetting , bur atits being dee Eait and Wet,

9.

Butyou may, elpecially in fuch Quarters, as lye farr North
or Sosth , yea and wherever you will , put the Rule here pre-
fcribed in pra&ife , by taking 2. equal Altitudes of fome known
Starr , that rifeth high above the Horizon, For you fhall
theice , according to the mention’d Rule, know atshat time
by the Wactches the Starr hath been inthe South 5 and fo the
Right Afcenfion of that Starr being known , as alfo the Right
Afcenfion of the Sus, you may thence eafily calculate, what
time it then was: Which being compar'd wich the time of the
Watches, as before, fhall give the Longitud: of the place
where you were, when you had the Gtarrin the Meridian,

10,

If the Watches, that have gone exaély for a while, fhould
come to differ from one another (as in length of time it may
well happen, that the one or the other fallea minute, more
or lefs;) in that cafe it will be beft to reckon by that, which
goes fafteft; unlefs you perceive an apparent caufe, why it goes
too faft; feeing it is not fo eafie for thefe Pendulum-Watches
to move fafter than atfirft, as it is ro goeflower, For, the
Wite, on which tlie Pendulum hangs, may perhaps by the
violent agitation of the Ship come to ftretch alittle, butit
cannot grow fhorter 5 and the little Weight of the Pendulum
perhaps {lip downwards , but cannot get up higher,

II,

When you get fight of any known Country , Ifland or Coaft,
be fure to note the Lonzitude thereof as-exactly as you can by
the help of the Rules here prefenibed,  Firff, thereby to cor-
rect the Sea-Maps , after that the Longitude of a place fhall
have been found at divers times to be the fame , fo that yow
doubt no more of it.  For all Mapps are very defectiveas to the
Scituation of Places in refpect of Eaffand weft , chiefly where
Seas are interpof’d,  Secondly , to be able always to know in
the profecution of your Iourney , how fair youhave fail'd from

any
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any placeto the Eaff ot wef, And if by any notable mif-
chance or carelefne(s all the Watches fhould come to ftand
ftill , yet you may ac any place, whereof the Longitude is cer-
tainly known, fet thema goingagain, and adjuft chem there
by the Sun, and fo reckon the Longitvdes from that fame Me-
ridian, For, you are to know, that you are norat all obli-
g’d to put ene certain Meridian of any knowne place as abegin-
ing of the Longitude-reckoning s this hapening only in Azapps,
or Tables of Longitude: As, when you take for that purpofe
the Meridian ofthe Pica in Teneriffe, or that of the Iflands of
Corvo and Flores (the moft Wefterly of the Azores) or any
others, Yet it were very fit, thac all Geggraphers agreed and
pitched vpon oneand the{ame Firff Meridian, that fo all places
might be known by the fame Degrees as well of Longitnde as
of Latitudes though in Voyaging it is {ufficient, toobferve
only the difference of Longitudes, beginning to reckon from
the Meridian of any place, you pleafe, as if ic were the

#ri.

12,

If it happen, that being at Sea all the Watches ftopp, you
muft, as {peedily as is poflible , {ct thema moving again, that
youmay know, how much you advance from that place towards
the Eaft or1veff : Which is of no {mall importance, fince,

“for want of this knowledg , youare fomerimes by the force of
Currents {o carried away , that though you faile beforethe 11'ind,
ylet you are driven a Stern; of which there are many Exam-

S,

d The Method
Of a Ioxrnal for the TWatches,

The Watches being diftinguifht by marks as A, B.or the
like, every day about Noon, or whenmoft conveniently you
can, obferve thetime of the day by the Swm, or by the Starrs
at night , and {ubduét thence the minats and feconds, that
areadjoyn’d toithat day in the Zable;and write the remainder down
in apaper, wherein 9, Columns or more are mark’t, placing
them in the fecond column, having plac’d the duy of the Month
in the firff,  And at the fams time write down the hours, mi-
nutes and feconds of each Watch in a diftin& Column, allop-

pofite
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ofite one to another. ‘Thenin another Column write downe
the differesice batwaen the time taken by Obfervation, and
that given by the Watches or one of them, Tthen, one Column
for the Latitsde: one for the Lorgitzae by the Ordinary
way of reckoning ¢ anothet, for the Longitude taken from the
difference between the rime found by 0bfervarion, and that given
by the Warches: and at laft, a large Colupti to note the
Accidents » that. befall the Watches, - ¢,

Aw Extrdif of 4 Lestcy
writtes by Dr, Edward Brown frem Vienna in Auflria March
3. 1669, concerning two Parhelia’s or Mockfuns, larcly feen in
Hungary,

received the account of the Parkelid's, feen lannar, 30th

latt ,ft.n.about one of the clockin the afternoon , over thie City
of Caffovia in Hungery It was communicated to me froma
Learn’d Iefuit, call’d Father Michel , who livesat prefburg, bue
is now. in this City, There wete two Parbelia s, one oneach
fide of the ttueSun, and they were {o retplendent, that thé na-
ked Eye could not bear the brightnefs thereof, Oneof them
(the lefler of the two) began to decay before the other, and
then the other grew bigger , and contined well nigh two houres,
proje&ing very long rays bom it felf, They were both onthat
part, which was towards the Sun, tinged with a pale yellow,
the other pares being fomewhas fufcous. There were at the
fame time feen feveral Resnbows , together with the Segmene
of agreat white Circle, of a long duration, paffing through the
two Parkelia’s and the Sun : and all thisat atime , when the
Air was almoft free from Clouds, though here and there were
fcatter'd fome very thinones,

A Relation
of the Conferences held gt Patis in the AcademyRoyal for the
improvement of she Arts of Painting and Sculpture, as "1
fowndin the Iournal des Scavans,

— Hefo Conferences are held once inaMonth by divers Able

[ Mafters making reflexions and obfervations upon the rareft
pieces in the Cabinetof his Moft Chriftian Majefty , the Efta-
Ssss blifhee
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and Sciences, all that time, which they fpend inacquiring the
Latin Tongue.

Advertifements ,

1, He Reader is defired , toinfert inNumb.47. p.951,
[elt, 10, after the[ewords, Why it goes toofaft,
this Nore( as it may happen, when by fome accident the Cheeks
recaine not their proper figures.) And now if it fbould be [aid
that upon any foubne[s the Watchwill goe fafter by reafon of the fhor-
ser Vibrations of the Pendwlum , it is to be confidered , That this
is only true when the Watches have no Cheeks but when they hane
them ( as in thofe hitherto wfed ) tis not fo.

2, If it honldbe demanded , Whyinthe [ame Tral ufe hath not
been made of Tycho's Equationof Time , nor of that of Bullial-
dus, but encis gives different from both 2 The Anfwer is, That
the Table , there publifbtis the Difference of the Right Afcenfion
of the Sun at Noen fromthe Mean motion, accounting fromth 1t
of Februarys; which maft be the true e £quations wnle[s the Velo-
city of the Earth's Motion about her own Axis be not conftansly she

jzme. Errat,

Numb, 47.p. 945. inthe 2d columne blot out diff. before
6. 5. 1. and put it before the 3d rank of numbers absve ity viz,

before 11, 49. 56,

e e i
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‘ated by T. N. for Jobw Martyn Printer to the Royal Society, and
" na:e toybe fold at the Be/! alittle without Temple-Bar , 1669.



