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that whatever is faid of one may be faid of t’other.

However I think to give fometime a more formal De-
monflration of it.

See the Theorem Fig. 5.

IV. A Demonfiration of an Error committed by
common Swrweyors in comparing of Surwveys
taken at long Intervals of Time arifing from
the Variation of the Magnetick Needle , by
William Molyneux Efg; F. R. S.

H E Variation of the Magpnetick Needle is fo

commonly known, that I need not infift much
on the Explication thereof, ’tis certain that the true So~
lar Meridian, and the Meridian fhewn by a Needle ,
agree but in very few places of the World; and this
too, but for a little time (if a Moment) together. The
Difference between the true Meridian and Magnetick
Meridian perpetually varying and changing in all Places
and at all Times; fometimes to the Eaftward and (ome-
times to the Weftward.

On which account ’tis impofiible to compare two Sur-
veysof the fame place, taken at diftant times, by Mag-
netick Inftruments (fuch as the Circumferentor,by which
the Down Survey, or Sir William Petty’s Survey of Ire-
land was taken ) without due allowance be made for
this Variation. To which purpofe we ought to know
the Difference between the Magacetick Meridian andtrue
Meridian at that time of the Down Survey, and the faid
Difference at the time, when we make a New Sarvey to
compare with the Down Survey.

Bot
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But here T would not be underflood, as if I prepo-
fed hereby to fhew, that a Map of the fame place , ta-
ken by Magnetick Inftruments at never fo diftant times,
fhould not at one time give the fame Figure and Con-
tens as at another time. This certainly it will do moft
exattly, the variation of the Needie having nothing
todocither in the Shape or Contents of the Survey. AH
that is affe¢ted thereby, is, the Bearings of the Lines
run by the Chain, and the Boundaries between Neigh-
bours. And how this may caufe a confiderable Error
( unlefs due allowance be made for it) is what I fhall
prove moft folly.

In order to which, let us fuppofe that about the Year
1657. (at which time the Down Survey was taken )
the Magnetick Meridian and true Meridian did agree
at Dublin, or pretty nigh all over Ireland ; that is to
fay, that there wasno Variation. And indeed by Expe-
riment it was at that time found, as I am well affur’d,
that at Dublin it was hardly half a Degree.

Let us fuppofe that in the Year 1695. the Variation
was 7 Degrees from the North to the Weftward : that it
was really o, Tbelieve I am pretty well affured, from
an Experiment thereof made by my {cIf with all dili-
ge?_ce,. But this is not material, let us now only fup-

ofe ir.
P Let A B reprefent the Survey of two Town Lands,
one in the pofleflion of A4, and tother in the pofleffion
of B, which we will call 4 Town-Land and B Town-
Land, taken by the Down Survey, 4mno 1657. when
there was no Variation.

Let the Line N S running through the Point P be the
true Meridian, and confequently the Magnctick Meri-
dian alfo at that time, becaufe of the fuppo‘ed no Varia-
tion,and let this Line N S be allo the Boundary between
the two Town-Lands 4and B.

In
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In the Year 1695. when the Variation is 7 Degrees
from the North to the Weftward, B having a Map of
the Down Survey, and being fulpicious that his Neigh-
bour 4 had incroached.on him by a Ditch P @ , imploys
a Surveyor to inquire-irito the Matter : The Surveyor
findsby his Map that the Boundary between B and his
Neighbour A4 run from the'Point P through a Meadow
direély according to the Magnetick Meridian § P N;
but obferving the Ditch P Q caft up much to the Eaft-
ward of the prefent Magnetick Meridian , he concludes
that A. hasincroached on B, and that the Dirch ought
to have been caft up alongft the Line Pgq, the Angle
Q_P 4 being an Angle of 7 Degrees, that is the prefent
Variation of the Needle ; and the Line P g the prefent
Magnetick Meridian : For which Variation, not making
any allowance, he pofitively determines that B. has alf
the Land in the Triangle Q P ¢, more than he ought to
have; and that his Ditch ought to run alongft the Line
P q.

g'.[‘is true indeed, if the Surveyor go the whole Sur-
round of the Lands 4 and B he will find their Figure and
Contents exatly agreeable to the Map here expreffed.
But then the Bearings of the Lines are all 7 Degrees dif-
ferent from the Bearings in the Map, and they will run
in and out upon the adjacent Neighbouring Lands, and
caufe endlefs Differences between their Pofieflors ; as is
manifeft fram the Figure : wherein the prickt Lines re-
prefént the Difagreement in the Bearings of the Lines,
protracted from the Point P ; and we fee 4 incroaching
on his Neighbours on the Weftward, as he incroaches
on B, and B’s Eaftward Nrighbours inctoaching on him,
and fo forward and clear round. Whereas, by adueal
lowance for the Variation of the Needle, all this Confu-
fionand Difagreement is avoided , and every thing hits
right.

Thus
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Thus for inftance in the Cafe before us, knowing that
the Magnetick Variation has caufed the prefent Magne-
tick Meridian to fall in theLine # ¢ P 5, 7 Degrees from
the North to the Weftward ;to Reduce thisto the Mag-
netick Meridian at the time of the Down Survey, I muft
make the Meridian of my Map to fall 7 Degrees to the
Eaftward of my Magnetick Meridian ; as we fee the
Line P _falls 7 Degrees to the Eaftward of the Line
Pgq.
%Vhat is here faid on fuppofition that the Magnet had
no Variation at the time of the fir{t Survey taken, and
that it had 7 Degtees variation Weftward at the time of
the fecond Survey, may eafily be accommodated to the
fuppofal of any other Variations at the firft and fecond
Surveys, Mutatis mutandis, for knowing the Variations
we know their Difference ; and if we know their Diffe-
rence, this givesusthe Angle 2 P ¢, by which we re.
duce them to each other.

The beft way thercfore to make Maps invariable,
conftant, and everlafting, were for the Surveyors, who
ufe Magnetick Inftruments to make always allowance for
the Magnetick Variation, and to protraé and lay dewn
their Plats by the true Meridian.,  This the wary Sailor
is fully convinced of : and therefore in Steering his
Courle, he conftantly allows for the prefent Variation,
which he obferves by the Azimuth Compafs, or elfe he
would mifs his appointed Harbour oftner then he would
hit it: For no two Points on the Globe keep the fame
Bearing to each other by the Magoetick Meridian for
any time together.  And though the Variation be flow,
yet in a long Courfe, or in times pretty diftant, it may
caufe vaft Errors, unlefs allowed for. Thus for inftance,
Suppofe in the Year 1660. a Sailor had fteered from
the Lands-end of England to Cape Fenifter in Spain, by
his Magnetick Compafs a dire@ South Coursfe; s;]nd

that
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that at that time there were no Varation. Afterwardss
Anmno 1700. when there was ({uppofe ) 7 Degrees of
Variation trom the North to the Weftward , another
Sailor intending to make the {ame Paffage , fteers di-
reétly the fame Southerly Courfe by his Magnetick
Compals; I fay, this laft Seaman will be carried far in-
to the Bay of Bifcay to the Eaftward, and will mifs of
his defired Port by many Leagues ; but if in his Courle
he hath allowed for this Variation, and inftead of fail-
ing a dire& Southerly Courfe by his Compafs, he had
fteer’d 7 Degrees from the South to the Weftward, he
had hit his Point. Whether thefe be the true Bearings
of thef€ two Places, it matters not: we go on the Sup-
pofition that they are.

Perhaps it may be objected, That Surveys may be
taken without Magnetick Inftruments, and thac there-
fore this Error arifing from the Magnetick Variation,
and Change of the Bearing of Lines, may be avoided.
To which I Anfwer, firft, That granting a Survey may
be taken without Magnetick Inftruments, this is nothing
againft what we have laid down relating to Surveys
that are taken with Maguetick Inftruments, as the
Down Survey a¢tually was, and moft Surveys at pre-
fent aCtually are taken therewith. Secondly, Theugh
a Survey may be taken truly without Magnetick In-
ftruments, {o asto fhew the exalt Angles and Lines of
the Plat, and confequently the true Contents, yet this
will not give the true Bearings of the Lines, or thew
my Pofition in relation to my Neighbours, or the other
parts of the Country. This muft be fupply’d by the
Magpnet, or fomething equivalent thereto, as finding a
true Meridian Line on your Land by Celeftial Obferva-
tion. And I doubt not but the ancient “Egyptians, be-
fore the Difcovery of the Magnet were forced to fome
fuch Expedient in their Surveys and Applotments of

Aaaaa Lands
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Linds, between Neighbour and Neighbour, after the
Inundations of the Nile, which, we are told, gave the
firlt Or ginal to Geometry and Surveying. Abfolute
Neceflity and Ufe having introduced thefe, as Delight
and Diverfion introduced Aftronomy amongft the Chal-
deans.

And this brings me to another Obje&ion which may
be made againft the Inftance before laid down: It may
be f3id,, That certainly the Surveyor which B imployed
was very ignorant, who.would choofe to judge of the
Line P Q. rather by its bearing than by determining
the Point Q , by meafuring from Hand G.  To this I
an{wer, What if both the Points A and G were vanifh’d
fince the Down Survey was taken ?  What if the whole
face of the Country were chang’d, fave only the Point P
and the Line P Q 2 How fhall the Surveyor then judge
of the Line P Q but by its bearing 2 That this is no
extravagant Suppofition, we have an Example in Egypr
above-mentioned, where the Nile lays all flat before 1t,
and {0 uniformly covers all with Mud, that there is no
diftinction. In fuch a Cafe your Bearing muft certain-
ly help you out, there is no other way.

But 1 anfwer fecondly, To fay that the Surveyor
might have determin’d the Point @ by admeafurement
from G and A, or any other adjoining noted Points, as
trom F, X, I, &c. ’tis very true'; But then ’tis againft
our Suppofition. Iam upon fhewing an Error that ari-
fes from judging of the Line P Q by Magretick bearing,
and to tell me that this might be avoided by another
way, is to fay nothing. 1 my felf thew how it may be
avoided by allewing for the Variation ; burt fiill it isan’
Error, till it be avoided.

But
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But thirdly, If B’s Surveyor do not allow for the Va-
riation of the Needle, he will never exactly determipe
even the Poiats G, F, H, X, &c. or any other Points in
the Plat; but inftead thereof will fall on the Points
g b f k. ‘

From what has been laid down, we may fee the ab-
folute neceffity of allowing for the Variation of the
Magnet , in comparing old Surveys with new ones ;
for want of which great Difputes may arife between
neighbouring Proprietors of Lands : and it were to be
wifb’d that our Honourable and Learned Judges would
take this Matter into their Confideration whenever any
Bufinefs of this kind comes before them. Hitherto an
abfolute Acquieicence in the Down Survey, without any
of the fore-mention’d Allowance, bas been agreed upon
as a ftanding Rule in our Courts of Judicature in Jre-
land ; but that many Men may be injured thereby, [
fuppofe is manifeft from what foregoes.

I have only this to add , That leaft T ke thought
herein to ftrike at the Truth or Exactnefs of the Down
Survey, ’tis not at all the intention of this Paper, but
rather to confirm it, by fhewing which way Men oughe
to Examine it truly , and not by the common ways ufed
by them, which rather confound it, and all that claim
under it.

See the Table Fig. 6.

Although this Paper was chiefly defigned for the end-
ing of Contefts in the Kingdom of Zreland about the in-
terefts of fome of thofe whofe Lands are Neighbouring,
and have been Surveyed by Magnetick Inftruments, yet
confidering its univer(al Ufe, it was thought it would
be very grateful to the Curious to publifh it here.

V. Extrall
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