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18, PeGunculiz foflilis crafius roftro acuto Striis ma-
jonibus. o .

19, Pedtunculus foffilis falkijs tranfverfis uncautibus
notatis.

a0. Pectunculus vulgaris foflilis.

a1. PeGunculus foflilis Stiijs majoribus & elatioribus .

22. Pef&unculus maximus fotiilis Liftericnum maximum
referens. o

23. Pectunculites maximus Strijs latis.

24. Concha parva toffilis fafcijs traniverfis infignis.

25. Concha longa foffilis fafciata.

26 Conchites-leevis maxima.

27. Conchites parva falciata.

28. Trigonella minor five vulgatior Anglica Lithoph.

Brit. 816.

I An Inftrument, for feeing the Sun, Moon,
or Stars, pafs the Meridian of any Place. Hfe-
ful for fetting Watches in all parts of the World with
the greatef? exalinefs, to corret Sun-Dyals; to
affift in the difcovery of the Longitudes of Places,
&c. By the Reverend My William Derham,

F. R. S.
AMong all the ways contrived for finding the Meri-

dian of any Place, the moft commodious I could
ever meet with, or think of for common Ufe, isan In-
ftrument of Sir Chriffopher Wren's, or two of Mr Gray’s,
or one publifhed in the Appendix of a little Book, called
The Artificial Clockmatker.

Sir
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Sir Ch. Wren's contrivance I am informed is thus, At
one end of a Ruler, ere&t a Sight, to fee the Pole-Star,
&ve. through. At the other end fet up two Circles of
{m21l Wire, one within the others the Diameter of the
innermoft, equal to the doubled Tangent of the diftance
of the Pole-ftar from the Pole, the diftance of the Sight
being Radius; and the Diameter of the outermoft Circle,
equal to the double Tangent of the diftance of the next
Star to the Pole-Star,. from the Pole. Your Inftrument
thus prepared, if you look thro the Sight, and bring the
twoClircles to the two Stars,whofe diftances from the Pole
they reprefent 5 a Line paffing through a Sight and Cen-
ter of the Circles, is the Elevation of the Pole: and
two Plumb-lines hung up, one over the Sight, the other
over the Center of the 2. Circles, will exactly lyeiin the
Meridian of the Place.

Mr Gray's Ingenious Contrivances being in the Philof.
Tranf. Nrs 268 and 270, I fhall not need to give any
defcription of them, but refer to his own much better
account.

The laft Infirument is what I have made ufe of for
feveral years (and was it not a violation of the Rulesof
Modefty to fpeak well of my own) I would recommend
it, uponmy own experience, for a very nice way to find
the Meridian of any place, and to fee the Tranfits of the
Celeftial Bodies over it,either Northward or Southward.

The Inftrumest is thus made of Wood, orrather Iron,
or Brafs, to indure the Weather, without {welling or
contra&ing, wiz. Prepare a fialt flat Iron Bar, as in Fig.
1. C. C. Ateach end of which Rivet ontwo upright
Sights,- to turn {tiffly, at-the Joynes 1. 1. Let one of
the Sights.c. 4. have a perforation big enough to {te the
Pole-Star throughit 5-the other Sight «. b.a very fmall
perforation, to fee the Suz through. Juft behind the
Toynts fix two upright Arms C, D. & C. D, burto bend
off, fo as to be our of the way of the Sights, wicn vou
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look through them. Thefe Arms ought to be long
enough for the Plumb-lines to reach the Polar-Star, on
one fides and theSunat his greateft heigit, on the
other fide, when you look through either of the Sights,
The Plumb-lines therefore are Tangents to their oppofite
Sights, and their lengths may be found by a Table of
natural Tangents, and making the diftance of the two
Sights Radius. Thusin the Latitude of London, if the
Inftrument be two feet from Sight to Sight, the southern
Plumb-line hath need to be near 4 feet, and the Northern
Plumb-line about 2 feet ro'inches. On the tops of
thefe twoArms place two fmall crofs pieces D. E. & D. E.
to turn with a Joynt at D. which Crofs-pieces are to
hold the Plumb-lines E. F. and E. F. and to turn off and
on, {o as to bring the Plumb lines to the Sights exactly.
Place this Inftrument on a Pedeftal H to turnrcund on
it ftiffly at the Pin G.

Your Inftrument being thus prepared, the way to
Set and Ofe it is thus, Plant it in a convenient place,
where the Polar-8tar may be feen by Night, and the Sun
by Day. When that Star is con the Meridian, is the
time to fet this Inftrument, which is thus to be done ;
ziz. Through the Sight with the larger Hole ¢. 4. look
at the Pole-Star, and turn the whole Inftrument about,
unti! youfee the oppofite Plumb-line nicely to interfect
the Pole Star. Or when you have brought the Plumb-
line near the'Star, you may more eafily bring the Plumb.
line to interfect, by moving the Sight c. d, backward or
forward, at the Joynt I, inftead of moving the wholeIn-
ftrument.  And that you may more eafily {ee the Pole-
Star throthe Sight, let the Plumb-line bea very fine Cats-
gut {tring or Horfe-hair, ¢&¢c. And if it be white, or fome
fuch Tight colour,it will be the betterfeen, with the help
of a Candle thiring onit by Nights which is neceflary.

The Sight e. d. and oppofite Plumb-line being thus fer
in a diret line with the Polar-Star on the Meridian, it is

ranifeft,
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manifeft, that the Inftrumen’ lyeth exallly in the Veri-
dian. fo as to fee any Stxr or the Meridian to ihe north.
Ard that you mav fee the {.me Scutherly 5 the nexe day,
or when you pleale,you may harg vp the rlamb-line E.
F. upon the Southern arre C. D. fu as that the Flumb-
line may exallly interfect the Perforation ¢. 4. This
may eaflly be done by moving the top Joynt, with the
Plumb-line on its Crofs-piece backward and forward,
till the Plumb.line hangeth to your mind. 1If the Sight
with the lefler perforation 4.b.be not exadlly under
the Northern Plumb-line, it muft be brought to be {o by
turning the Sight, byhelp of its Joynt at I. And then
all the Inftrumentis fet right, fo astofee the Sun, Moon
or Stars come on the Meridian towards the South,

But to fee the Sun tranfit the Meridian, it is neceflary
to guard the Eye, with a coloured Glafs, or a Glas
darkened with the fmoak ota Lamp or Candle. Which,
for the fake of thofe who domnot know the way of it, it
may be neceflary to defcribe.

A Glafs tolook upon the Surn.

Chufe two pieces of  Glafs. cut into the fame fize and
figure. But take care they do not refrat.  Which may
be known by moving the Glafs before the Eye. If the
objeds youlook on, feem to dance about, the Glafles are
falfe and refrat 5 but true if all feems fteady. Smoak
one of thefe Glafles over the flame of s Lamp or Candle,
un:il it be obfcured enough to take off the Sun.rays
fufficiently, but not fo asto darken it too much. This
niay be feen by looking upon the Sun with it, or upon
the Candle. One of the Glafles being thus darkened,
Jodge them both rogether and falten them in a lirtle cale
fit for the purpofe, with the fmoaked ide innermeit, snd
an edging of Card between, to keepthe Gaflcs afunder,.
fo as that the Scot may not be rubb’d off, or difordered.
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"Tis good to have two Giailes thus prepared, one for
a ft:ong Sun 3 the cther lefs darkened, for the Sun be-
hind « thin Cloud, Milt, or @ve
With coneof thele Glafles held behind, or before the
Sight 2 b. you mizy plainly fee the Sun pafs.

T imitatc the a'orefaid Infirument in a Journey, or
where-ever you come.

Inftead of an intire Inftrument; :prepare.only twe
Sights (as in Fig. 2.) with Perforations as before. Let
thefe Sights be nailed or fcrewed down, upon the tops
of two Stakes at L1, fo as to turn. fiffly upon them.
The Plumb-lines (one at leaft) may be hung up at the
end of an Houf: (as at K. Fig. 2.) or onthe bough of .a
Tree (if the Wind would not fhake it) -or.any where
you fee fit. And the Sights muft be ‘ftock up, fo as te
bring the Pole-Starto interfet, and all be performed, as
hath been before direted. '

This, although it 2 manner the fame with the Inftru-
ment before, yet is more convenient in fome refpects.
Cheifly becaufe the Plumb-lines may be made longer,and
the Sights fet farther afunder, than in the Inftrument
before can conveniently be done 5 which is fome, altho
no great advantage for feeing the Tranfits. Alfo, thefe
Sights may be made {o light, as to be eafily carried about 3
or they may be eafily made, or imitated in any -place
where-ever you come.

To know when the Polar Star cometh on the Meridian.

It is neceflary I fhould thew how thisis done, for the
fake of fuch asknow it not, to whom the toregoing in-
ftruments may be ufeful. The way is this, Subftractthe
Right Afcention of the Sun from the R. Zf¢. of the Pole-

Star, the ‘Remainder giveth the Degrees, Minutes and
Seconds
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Seconds when the Pole Star tranfits -he Meridian above
the Pole. Divide thefe Degrees by 15. it giveth the
Hours and every Degree under 15 mulidplied by g4,
givech the Minutes 5 and every Minate multiplied by 4,
g1+ th the Seconds, of Apparent time of the Pole Stars.
Southing.  Iicarce need to fay that it cometh under the
Pole at 12 hours diftance, only making fome {inall al-
lowance for the alteration of the Suns R. Afc. in that
12 hours time.

But you may fhorten your labour, by ufing Tables of
the Sun’s R. Afc. in Time, inftead of his R. Afc. in De-
grees, &c. which may be found in Sr Jorz. Moor's Math.
Compend. and iu divers other Books.

If the Sun’s R. Afc. exceedeth the Pole-Star’s, add 360
degrees, or 24 hours, and then {ubftratt.

The R. Afc. of the Pole-Star is determin’d by Mr
FEamfleed to be o" 33'.°4". of Time, Anno 1690, and the
increafe of it’s R. Afc. in 10 years 1'. 16". of Time. There-
fore this prefent year 1703, the R. Afc. of the Pole-
Star iso™ 35", 22'.of Time.

Or you may {ee when the Pole-Star cometh to the Me-
ridian, by hanging up a Plumb-line, and obferving when
the 7hill Horfe in Charles’s Wain, called Alioth, comes near
the Line, together with the Pole-Star, on one fide the
the Pole 5 or the bright Star of the 3d Maguitude in
Caffiopeia’s Thigh on the other fide, as is reprefented in
Fig.

gl'hge for going Inftruments may be fet by any other
Star, as well as the Pole-Star. But the Pole-Star in our
Northern Hemifphere, is moft convenient, becaule it
maketh but a fmall circle round the Pole, and therefore
moveth {lower, and confequently is longer in tranfiting
the Meridian. And therefore a {mall error in calcula-
tion, or a little expence of time in fetting the Inftrument,
may beadmisted, as little deferving regard. -
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The Ofes of thefe Meridian Infiruments,

I. You may {ee with all imaginable exaltnefs, when it
is Noon evento 1, 2, or ot moit 3 Seconds of Time. For
you may fee when the very Limbof thebuntoucheth the
Meridian, znd whil® all his Disk s pafling it.  So that
by much it exceedeth ali-Sun-Lials: fo far that if you
once ufe this In{trument, you will be ready to lay afide
all Sun-Dials; the beft of which (unlefs we except Mr

Mbolinenx’s) can never fhew the Time to one or many
Seconds.

But befides ail this, another vaft conveniency is, That
“twill i az0ft Latitudes. So that there is no need of ha-
ving a ftrist regard to the Elevation of the Pole, nor
any danger of error in making and fetting. as is in moft
other Inftruments, but aliis with eafc and certainty per-
formed. Therclore,

2dly, Inte whatfoever place you come, you may ea-
{ily fec the Errors of the Sun-Dials there, and which go
triefl, and which faifg

3dly, As the Sun, fo alfo the fixt Stars may be feen to
tranfic the Meridian , whereby the Hour of the Night may
agexalily bekaown, as of the Day by the Sun, knowing
the R. Ac. of the Star that tranfits.  For (as before for
the Pole-Star) fubftract the R. Afc. of the Sun from the
R. Afc. of the Star, the Remainder converted into Time,
is the time of that Star’s Culmination or Soutiing.  And
if 12 hours be added or {ubltralted (making due Aliow-
ance for the alteration of the Suns B. Afc.in that ume)
it fheweth the exad time of that Star’s coming to the
Meridian Northward.

athly, The Hour of the Dayand Night being thus to
I, 2 or 3 Seconds difcoveradble by the aforefaid Tuftru-
ments, [ doubt not but that they may be ufeful 1 finding
the exact Differences of Meridians, either by the Eciipfcs
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of Jupiter's Satellites, or the Occultation of the Fixt Star s
by the Moon.

1do not pretend that thefe Inftruments areany other-
wife ufeful in finding the Longitude, than by fhewing the
exa& time of the Day or Nights which is one thingab-
folutely nec flary in thismatter. Neither indeed will
they ferve without a well adjufted Pendulum.Watch, or
Pocket-Watch, that will keep time exaltly from one
obfervation by the Meridian-Inftrument to another. Nor
indeed are they ufeful on Shipboard, but only on Land,
where they may remainfix’d. But on Head-linds, or any
where on Shoar, they may be ufeful to the Seaman. And
indeed (until better difcoveries are made) thefe Meridian-
Inftruments may be of ufe,where-ever longTelefcopes can
be ufed, for feeing the Appulfes of the Moon to the fixt
Stars, or the Eclipfes of Fupiter's Satellites; which is only
on Land. Unlefs (which [ have thought feafible) a con-
venient Standing for a Man, and a Telefcope might be
hung penduloufly in a Ship, which (efpecially in a calm
Sea) may be aslittle fubject to difturbance, as the Pendu-
lums of Watches are, which will retain their motion at
Sea.

sthly, You may with all exaltnefs continue a Meridian
Line for many miles, by looking thro’ either Sight, and
feeing what Objets areinterfected by the Plumb.lines.

6thly, Thefe Inltruments are prepared with little coft,
or trouble : and eafily carried about, or imitable in any
Place, thelatter efpecially,which may be made pocketable,
or {con gotten.
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