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XI. The Conftru&ion and Ufe of Spherical
Maps, or fuch as are delineated upon Portions
of a Spherical Surface. By Mr. John Col-

fon, M.A. F.R.S.

GEographical Maps, and Hydrographical Charts,
though they are Reprefentations of a Convex
Spherical Surface, yet were firlt delineated upon
Planes, as being the moft eafy and obvious, tho’
not the moft natural and accurate Reprefentations :
And they will be fufficiently near the Truth, when
the Part of the Earth or Seas to be defcribed is not
of a very large Extent. Such as thefe have been
ufually called Chorographical and Topographical
Maps ; but when the Map is any thing general, or
is to contain any large Tral of the Earth or Seas,
fuppole (for Inftance) one of the four Quarters of
the World, as they are calld ; then, when they
are projected, or reprefented upon a Plane, the Parts
muft neceflarily be diftorted, one way contradted
beyound the Truth, another way dilated, fo as to
give no juft 1dea of the whole. Nor can this Di-
ftortion be poflibly avoided, when any confidcrable
Part of a Spherical Surface, by any Projection what-
cver, is to be reprefented upon a Plane.  “Tis trae,
this Diftortion is always regular, and according to
certain Laws 3 fo that knowing the Nature of the
Projection, it may tolerably well be allow’d for.
But to do this {cientifically, and as it onght to be
done, requires much Skill and Accuracy in the
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Maker, aswell asgood Preficience and Experience
in the Perufer;; and therefore not {o proper for an
Introduétion to Learners, in the Rudiments of Geo-
graphy. Young Minds are apt to receive wrong No-
tions and Prejudices from them, at leaft cannot be
rightly and eafily inftru¢ted by them.

To obviate this Inconvenience, Geographers have
contrived and conftructed the Terreftrial Globe, on
which they endeavour to delineate all the Parts of
the Earth’s Surface in their natural State, asto Lon.
gitude, Latitude, Diftance, Bearing, Magnitude, &c.
which being a true and genuine Reprefentation of
the whole Superficies of the Earth, as far asitis yet
known, is the beft adapted for conveying juft No-
tions to young Minds, and for preventing all falfe
Conceptions and Prepofieffions.  After the firft Ru-
diments of Geography have been imbibed from
hence, they will be then prepared for the Ufe of
plain Maps; and they will afterwards find, that
large Projetions of particular Countries, Kingdoms
and Provinces, ## plano, will be of excellent Ser-
vice to them for their farther Improvement in this
ufeful and neceffary Science. Nor will they now
be in any Danger of being mifled by fuch Maps,
tho’ they are ‘not {o juft and natural Reprefentations
of the Earthly Globe. _

Now the fame Conveniencies that may be derived
from the whole Globe, may, in Proportion, be had
from any notable Portions of it; as an Hemifphere,
a Quadrant, a Seftant, an O&ant, or other Part.
But with this Advantage befides, that thefe partial
Spherical Maps will not only be much lefs camber-
fome, and more manageable than a whole Globe,
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but may be made much more accurate and patticular,
as being capable of being form’d to a much larger Di-
ameter than a Globe can conveniently be made to.
The Maps may firft be printed upon a Plane, as is
ufual in the common Globes, and then pafted upon
thin convex Shells of Paftboard,form’d to the inten-
ded Radius. The forming of thefe fpherical Coats
of Paftboard wiil be a Matter of no great Difficulty,
even to as large a Diameter as fhall be defired; but
the chief Art will be required in proje&ingthe Maps
in plano, after the fimpleft and exacteft Manner, fo
as that they may adapt themfelves, with as little
Error as poflible, to a fpherical Surface. For a
plane Surface cannot be converted into a {pherical
Surface without fome Error. The beft Method of
doing this, with the leaft poflible Error, I think
will be as follows.

Inftead of the ufual Slips or Guffets,as isthe manner
of Globe-makers,which are comprehended between
two Meridians at fome Diftance,and are form’d only
tentatively and mechanically, without the Help of
any juft Theory, we may divide the whole fpheri-
cal Surface into parallel Portions, or Zones; thatis,
into Parts terminated by two Parallels to the Equa-
tor, at the Diftance (fuppofc) of ten Degrees.  As
if the firft of thefe Portions, or Zones, were at the
Equator itfelf, and extended to five Degrees of La-
titude on each Side of that Circle, the fecond Zone
would be at the Parallel of ten Degrees of Latitude,
and would extend to five Degrees of Latitude on
one Side, and to fifteen Degrees of Latitude on the
other Side of that Parallel, and fo of the fucceeding
Zcnes.

Now
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Now we may conceive thefirft of thefe Portions,
or Zoues, to be converted from a {pherical Surface
to a plane Surface in this manner, withour {enfible
Error. Let the middle Line of this Zone, thatis
the Equator, continue in its Situation, and let the
Segments of the Nieridians on each Side be con-
ceived to unbend themfelves gradually, till they are
extended into right Lines perpendicular to the Equa-
tor: Then will that which was before a Zone, or
Portion of a fpherical Surface, with a {fmall Altera-
tion become a Portion of a cylindrical Surface, cir-
cumlcribed about the Sphere; whofe Breadth is
every where equal to ten Degrees of the Sphere,and
whofe Circumferenceis equal to the Equator. And
thus every Parallel to the Equator, asfar as that of
five Degrees of Latitude on each Side, will be
firetch’d and extended into a Circle as large as the
Equator ; bur they will all keep the fame Diftance
from one another, and from the Equator, that they
bhad before. This Extenfion, or Alteration, will be
every where regular and uniform, and will be but
very little, even where it is moft : For the leaft of
thefe Circles, which is the Parallel of five Degrees
of Latitude, has the famc Proportion to the Circle
itis ftretch’d to, or the Equator, as the Sinc of 85 De-
grees has to the Radius, or as 961947 to 10000000 ;
which approaches very near to a Ratio of Equality.
And now it will be eafily conceived, that without
undergoing any other Alteration, or Diftortion, this
Portion of a cylindrical Surface may bereified, or
extended into a plane Parallclogram, whofc Length
will be equal to that of thcEquator, and whofeBreadch
will be equalto anArch of 1oDeg, of the fameEquator.
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And confequently, by an Operation that will be
juft the Reverfe of this, if upon a Plane we deli-
neate fuch a Parallelogram as this, we may then lay
down all thePlaces that are contain’d in it very ex-
actly, in their proper Situation of Longitude and
Latitude ; and then apply its middle Line, or Equa-
tor, to that of 2 Globe of a due Magnitude, which
will then become a Portion of a cylindrical Surface,
circum{cribed about the Globe.  Then by prefling it
clofe to the Body of the Globe, we fhall caufe it to
contract itfelf a very little, but regularly, which
Contraction will be only according to Longitude,
and not at all according to Latitude ; and then the
cylindrical Surface will be changed into that of a
Sphere, and will become the firft {pherical Zone
before defcribed, with all its Delineations in their
due Pofition, without fenfible Error.

In like manner in thefecond fpherical Portion, or
Zone, comprehended between the Parallels of five
and fifteen Degrees, whofe middle Line is the Pa-
rallel of ten Degrees, we may conceive the Seg-
ments of the Meridians to unbend gradually on each
Side, and to extend themfelves into Tangent right
Lines, which therefore will form a Segment of a
conical Surface, ftill touching the Globe in the Pa-
rallel of ten Degrees of Latitude. The Axis of this
Cone will coincide with the prolonged Axis of the
Globe, and the Side of the Cone, which is to be
eftimated from the Vertex to the Circle of Con-
tact, will be the Co-tangent of the Latitude, or the
Tangent of 8o Degrees. Now this Portion of a
conical Surface may eafily be conceived to be un-
roll’d, or tobe expanded intoa plane Surface, with-

out



( 209 )

out undergoing any other Alteration, and then it
will becomea Portion of a Se&tor of a Circle 5 which
Portion will have for its Length, or middle Line, an
Arch of a Circle delcribed with the aforefaid Tan-
gent, as a Radius, whofe Length will be the fame
as the Parallel of Conrtact, and its Breadth will be
equal to an Arch of the Equator of ten Degrees, as
before. This Segment of a Sector of a Circle fo
produced, may therefore be eafily defcribed 22 plano,
and within it may be inferted all the Places belong-
ing to it, according to their Longitude and Lati-
tude. Then it muft be applied to the Globe, foas
that its middle Line fhall coincide with the Parallcl
of ten Degrees ; then by prefling it may be bent
to the Surface of the Globe, every Meridian to its
refpeQtive Reprefentative, by which it will uniform-
ly contrac a little according to Longitude, but not
at all according to Latitude. And thus the Globe
will be cover'd as far as 15 Degrees of Latitude.

‘The next Zone, or that belonging to the Parallel
of 20 Degrees, may be thus conftructed 2 priori.
Upon a plain Paper, with Radiusequal to the Tan-
gent of 70 Degrees, defcribe an Arch, whofe Length
is equal to that of the Parallel of 20 Degrees ; as
alfo two other concentrick Arches on each Side,
at a Diftance from the middle Arch equal to an
Arch of five Degrees. This will be the required
Scgment of the circular Se¢tor, in which are to
be inferted all the Places belonging to it, accord-
ing to their Longitude and Latitude. Then the
middle Line or Arch is to be apply’d to the Parallel
of 20 Degrees upon the Globe, and the Segment of

the conical Surface thence arifing is to be duly con-
tracted
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trated as before, or prefs’d clofe to the Globe; by
which Means this Zone will alfo be compleated.
And in the fame manner we are to proceed to the
fucceeding Zones, ’till the whole Globe is coverd.
And the Method will not differ in any material Cir-
cumftance, if inftead of a whole Globe, we are to
conftru& any Part of it only, or what I here call a
Spherical Map.

To reduce this Theory to Pradtice, and asa Spe-
cimen of Spherical Maps, Ihave conftru&ted a Ter-
reftrial Hemifphere to aDiameter of near 15 Inches:
To which I have given the Name of the Bririfh
Hemi[phere, becaufe it has Great-Britain in the
Center, or rather at its Vertex. It is therefore
adapted to the Meridian and Horizon of London,
and exhibits one half of the Earth’s Surface, as it lies
round about this City ; which is vaftly the moft
confiderable Part of the whole Earth’s Superficies.
The Longitude and Latitude of Places are here eafily
known by Infpe&ion, and their Bearing and Diftances
may be nearly eftimated : And all the Delineations
are as accurate and particolar as this fmall Radius
would permit. I conceive therefore it may be no
unfit Inftrument for inftructing Beginners, or for
initiating young Minds in the firft Rudiments of
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