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VIL. An Account of an Improvement on the
Terreftrial Globe, by Jofeph Hatris, Gent.

HE Globe is juftly reckoned very ufeful and

inftru&tive, both as a general Map, and alfo
for explaining the firft Principles of Geography,
and the fpherical Do&trine of Aftronomy. By this
Inftrument it is eafy to find the Length of the Days,
and their Increafe and Decreafe, in all Places, and at
all Times of the Year. But this is not ufually per-
formed in fuch a manner as at the fame time to
explain how thefe Phenomena arife from the Motion
of the Earth, which is the principal thing Beginners
efpecially fhould have in View: Nor can this be
remedied, at leaft but in few Cafes, as Globes are
commonly fitted up ; for the Axis and the horary
Circle prevent the Brafs Meridian from being move-
able quite round in the Horizon, which it ought to
be, and fo indeed prevent the Globe from bcmg
univerfally ufeful, even in the common way of con-
fidering it.

It is now about Six Years fince I removed this Im-
pediment, by placing two horary Circles under the
Meridian, one at each Pole. Thefe Circles are fixed
tight between two Brafs Collars placed about the
Axis, but fo that they may be eafily turned by the
Hand when the Globe is at Reft; and when the Globe
is turned, they are carried round with it, the Meri-
dian ferving as an Index to cut the horary Divificns.
The Globc, being thus fitted, {erves readily for folving
of Problems in South as well as in North Latitudes,

as

\
The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to ¢

Philosophical Transactions (1683-1775). STOR/S
Www.jstor.org



[ 322 ]

as 2!{o in Places ncar the Equator. But the chicf
Advantage gained by this Alteration, is, that the
Globe is now adapted for folving of Problems upon
the Principles of the Pythagorean Syftem, or to thew
how the Viciflitudes of Days and Nights, and the
Altcrations of their Lengths, are rcally made by the
Motions of the Earth. To expedite this, I had the
Brafs Meridian at one of the Poles divided into
Months and Days, according to the Sun’s Declina-
tion, reckoning from the Pole. This being done,
if we bring the Day of the Month to the Horizon,
and red&ify the Globe according to the Time of the
Day, the Horizon will reprefent the Circle feparating
Light and Darknefs, and the upper Half of the Globe,
the illuminated Hemifphere, the Sun being in the
Zenith.

While we view the Globe in this Pofition, we
fee the Situations of all Places in the illuminated
Hemifphere, with refpe& to the Horizon, Meridian,
¢rc. and by obferving the Angles which the Meri-
dians, cutting any Parallels of Latitude in the Ho-
rizon, make with the Brafs Mecridian, we have the
Semidiurnal Arches of thefe Parallels refpectively :
And at the fame time (if the Sun be not in the
Equator) we fee why the Diurnal Arches of the
Parallels continually decrcafe from the Neighbour-
hood of the elevated Pole, till we¢ come to the
oppofite Part of the Horizon. If we turn the Globe
Eafterly round its Axis, we fhall fee how all Places
change their Pofitions with refpe&t to the general
Horizon, the Meridian, ¢r¢. by the Motion of the
Earth round her Axis.

It
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It yet remains to be thewed, how the annual Mo-
tion of the Earth in her Orbit, caufes the Change ot
the Sun’s Declination: This cannot be done by the
Globe fimply taken, but is very well thewed by the
Inftramentscalled Orreries : But to thefc their Coftli-
nefs is an Objetion, not mentioning others from a
want of duc Proportion in the things they exhibit.
1 had therefore an Inftrument made, which confifted
only of a round Trencher of Wood, a Circle of
Brafs upon the Face of it, and between thefe three
Wheels of the fame Dimenfions and Number of
Tceth: The innermoft Wheel was fixed ta the
Woad in the Centre, the third had its Axis comc
through the brafs Plate, round which was a brafs
Circle having a Socket making an Angle with it of
66 + Degrees s in this Socket was fixed the Axis of 4
little Globe, having an Horizon about it, to repre-
fent the Circle feparating Light from Darknefs, the
Sun being fuppofed to be in the Middle of the In-
ftrument, While the brafs Plate is turncd round
through the Scale of Months and Days cxprefled on
the under Plate, the Axis of the Terrella is kept all
the while parallel to itfelf, by means of the (ccond
Wheel placed between the two above-mentioned;
and {o the Change of the Sun’s Declination, or rather,
which comes to the fame Purpofe, the different Po.
fition of the Equatorial Axis with refpet to the
Circle feparating Light and Darknefs, is exhibited ali
the while the Earth is going round in her Orbir, By
placing the Axis of an ivory Ball having onc half
blacked, upright in the middle of the Circle which
carries the Terrella, this little Inftrument will ferve

to expiain the Phenomena of the Moon’s Phales.
Te¢ Having
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Having thus learned the Caufe of the Sun’s Change
of Declination, we may now have recourfe to the
larger Globe, and moving it according to the different
Scatons, we may obflerve the Phenomena thence
arifing more dittinétly.

For a graduated Meridian, I had a flexible Slip of
Brafs divided into Degrees, which I could fix occa-
fionally in the two Hour Circles; and upon fuch
another Slip I had a Scale of Months, anfwering to
the Sun’s Declination, reckoning both ways from the
Equator. By means of this graduated Meridian, the
Globe being redtified according to the Sun’s Declina-
tion, if we gently turn it round its Axis, we may
prefently find the Time of the Sun’s rifing or fetting
in all Places, by obferving the Hour Circle, when the
feveral Degrees of Latitudes refpectively come to the
Horizon.

After the fame mannecr, if the Globe be clevated
to any particular Latitade, and the Meridian having
the Scale of Months be fixed in its Place, we may
foon find the Time of the Sun’s rifing or fetting in
that Latitude throughout the Year, by obferving the
Hour Circle when the refpe@tive Days come to the
Horizon. This Metliod is not only ufeful on the
Account of its being expeditious, but alfo becaufe
it intimates, why at the fame time the Days are of
~different Lengths in different Latitudes, and in the
fame Latitude at different Times of the Year.

The Globe-makers might fave us the Trouble and
Expence of having thefe graduated Slips of Brafs, by
dividing fome Meridian, which goes over the leaft
Land, into Degrees, which might be marked with
round Dots, and every Tenth numbered.  The Scale
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of Months might be engraved upon fome other Me-
ridian, It would be of Ufe likewife, if the Parallels
and Meridians of every Degree between the Tro-
pics be drawn in faint Lines, which I think might
be done without obfcuring the Map.

Parallel to the Horizon, and 18 Degrees below it,
I had a Circle fixed for fhcwmg the Limits of the
Twilights: This is ufeful, as it thews at one View
the Statc of the Twilights, and alfo why they do not
lengthen or fhorten, as the Days do. The Semi-
circle of Pofition is a thin narrow Plate of Brafs as
ufual, but made fo that its Axis is moveable quite
round the Horizon. 1 had alfo a narrow flexible
Slip of Brafs, which might be girt round the Globe
in any Polfition, and fo be made to reprefent any
great Circle what{oever: This occafional Circle
may be inftructive to Beginners on feverai Oc-
cafions.

If the principal Horizon be of Wood, or made fo
as to obfcure the Globe below it, the Twilight Ho-
rizon had beft have fmall Fect of a proper Lcnnt{
fixed fo that it might ftand in its proper Place upon
the other, occafionally ; then inverting the Pofition
of the Globe, the fame thing will bc fhewed as
before.

The farther Ufe and Application of thefe Contti-
‘vances to different Projediions of the Sphere, -
will be obvious to thofe who arc acquainted with
thefe things; and without dwelling any longer upon
this Subic&, it may fecem, that I havc alrcady faid.
morc than was ncedful in this Place.  But the Globe
being in cvery-body’s Hands, and in reality a very
ufeful, enterraining and inftructive Inftrument; I

Tt 2 thought



[ 326 ]

thought an Attempt to render it more fo, would not

be altogether ufelefs, or yet unworthy the Notice of
the Curious.

VL. A4 new Method of impyoving and per-
fecting Catadioptrical Telefcopes, by form-

ing the Speculums of Glals infead of Metal,
By Caleb Smith,

HE Telefcope is defervedly reckoned one of

the moft excellent of all the Inventions of the
Moderns; fuch noble and ufeful Difcoveries have
been made by means of this admirable Inftrument,
and are ftill to be expeted from its further Improve-
ment, that many of the moft eminent Mathemati-
cians have imployed their utmoft Skill and Induftry
to bring it to Perfetion.

The Imperfetions of Telefcopes are attributed to
two Caufes; to wit, The Unfitnefs of the Spherical
Figure to which the Glaffes are ufually ground, and
the different Refrangibility of the Rays of Light.

The firft of thefe Defe&ts only, was known to the
Writers of Dioptrics, before Sit Ifaac Newtons for
which Reafon (as he informs us himfelf, Opz. Lec?.
1, 2.) they ¢ imagined, that Optical Inftruments
*“ might be brought to any Degree of Perfettion,
“ provided they were able to communicate to the
Glaffes, in grinding, what Geometrical Figure they
pleafed; to which Purpofec various Mechanical
Contrivances were thought of, whereby Glaffes
might be ground into Hyperbolical, or even Para-

“ bolical,



