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I. 4 new Plotting-Table for taking Plans
and Maps, in Surveying : Inwvented in the
Year 1721. by Henry Beighton, F.R.S.
Infevibed to the ROYAL SOCIETY.

fr HE principal End and Defign of Writing or
Publifhing, fhould be to convey down fome
ufeful Knowledge to the reft of Mankind,
fince it is what we are indebted, to communicate
our Talents, in return for thofe Helps we have
received from others.

Whoever writes on any of the pra&ical Parts of the
Mathematics, his chief End and Aim fhould be, at
onc or both of thefe Two Things, Certainty and
Expedition, wherein confifts the very Life and Beauty
of a Science.

That Time and Obfervation have produced better
Inftruments or Improvements, is a Truth not to be
denied; but at the fame time that there may be
new Inftruments, and yet worfe, is equally true: The
cager Thirft after, and Humour for Things new, and
in Vogue, have fometimes been the Occafion of reje&t-
ing fome old Inventions, much fuperior to the new
ones in Pradtice.

What I have to fay on the Subje&, and to make
good what I have been aiming at, fhall be in the
pradtical Part of Surveying, viz. The taking of Plans
or Maps. And here, perhaps, I may be thought to
need an Apology, in feeming to propofe a new
Infirument, whilft I am blaming others for the fame

thing. But when I tell you mine is an old Inftru-
sE ment
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ment improved; where I have obviated all the Diffi-
cultics thar hitherto attended it; and made it to
anfwer all the Objetions that have been raifed againft
it; and demonfirate that it -is fubfervient to all Parts
of the Art, for which fuch Inftruments are defigned;
[ may in fome meafure feem to be juftified,

The Inftrumen tis (what has been hitherto called)
the Plain Table. One of the chief ObjeCions
againft it was, the Difhiculty in ﬂnftmo of Papers;
for you were almoft neceflitated, whcn you were at
work on a Sheet in the Table, to put in all the Work
that is to be contained thereon, (becaufe it is very
impradticable to put-it on the Table in the fame
precife Pofition again) and this although it were with
the utmoft Inconveniency, in purfuing fome grand
Station, on circumfcribing the Whole. This is in-
tirely obviated; and I have remedied all the other
Objcdtions againft it (as may be feen herecafter), in
a very fimple and eafy Manner, which I contrived in
the Year 1721. for making a corre& Map of the
County of Warwick; by Wthh, with good Succefs
and Expedition, I completed and publithed the fame
in the Year 1728. and call the Inftrument The
Plotting-Table.

Grif; July 14 1739 Henry Beighton.

A Defeription of the Plotting-Table.

I’T is a plain fmooth Board, about 18 Inches fquare,
and Three-quarters of an Inch thick, as Tas. L.
Fig. 1. ABCD, made of Mahogany, Walnut,
Pear-tree, or Norway Oak, well clampéd at the-Ends,
or
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or a brals Frame round it, to prevent its warping,

and, as much as poflible, fhrinking and {welling.
Within Six-tenths of an Inch of Two of its op-
pofite Sides (and parallel to them and one another)
arc Two Grooves E F, G H, cut on the Face half an
Inch deep, to let in T'wo brafs Holders in the Shape
of N O, Fig. 2. which are cach of one Picce of caft
Brafs, like Two brafs Rulers, joined together at Right
Angles. The perpendicular Part is One-tenth and
Three hundredth Parts of an Inch thick, as at 4, half
an Inch deep, and a little thorter at each End than the
upper Part, which is 17 Inches long, Three-tenths
broad, and about Eight Parts of an hundredth of an
inch thick; about Two Inches and an half from each
End of the Holder, are thick Parts or Bofles in the
upright Piece, as at P and @, through which are
Holes tapped, to reccive the Skrews P S, Q R, which
Screws go each through a brafs Plate as 7 and /] fixed
by Rivets on the under Side of the Table, and little
round Nuts (as at ¢ and 4) put on them, to confine
them to their Shoulders in turning in the Plates, that
they neither rife nor fall ; thefe Holders muft go eafy
in the Grooves, to fink eafy and even with the upper
Surface of the Table. Then, when the Screws enter
the Holes of the Holders, by turning R and § at the
{fame time forward, the Holders will fall, and
pinch down any Papers, &¢. that are under them;
and, turning backward, will rife and releafe them. In
the Middle of one End of the Table is a Groove to
receivethe Brafs /7, which has the {fame fort of Screw
and Fixing as the other, to raife or fall it. But the
Groove is quadrantal, that the Holder # may on
QOccafion be turned fo as to lic all on the outfide the
SE 2 Line
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Line E H, and to crofs it, in cafe of high Winds,
for fecuring the Papers down, on Three Sides; and
a Fourth might be added, but there is feldom any
Occalfion for it.

To the Centre of the Table underneath, is fixed a
brafs Socket, {o truly made, that the Table may,
when fet, tuin round truly horizontally: And a Ma-
chine, cafed with Glafs, in which a Plumbet hangs,
to fet the Table level; or the parallel Plates, and
glafs Tubes of Spirit of Wine, may be ufed, to fet it
horizontal, as any one fees Occafion to fanfy them.

To any onc of the Four Edges underncath, is
fcrewed a Box and Needle, fet to the Variation.

There belongs to this Inftrument, a ftrong Three-
legged Staff, and anIndex with plain or telefcopical
Sights, ncar Two Feet long.

The Papers, or Charts, tor this Table, are to be
cither a thin fine Paftboard, fine Paper pafted on
Cartridge-paper, or Two Papers pafted together; cut
as exaCtly fquarc as is poflible, cach Side being nearly
16 Inches and an half long, juft as they may f{lide in
cafily berween the upright Part and under the- flac
Parr of the Holders.

Any one of thefe Charts will be put in the Table
any of the Four ways, be fixed, taken our, and
changed at DPleafure: Any Two of them may be
joined together true on the Table, if you make each
of them meet exalt at the Line L M, whillt near one
half of each will hang over tre Sides of the Table s
or by crefting and doubling each, the Whole of them
will be within the Table. And if Occafion fhould
happen, as feldom it does, by crefting cach Paper
both Ways through the Middle; Four of them may

be
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be put on at one time, meeting in the Centre of
the Table.

Each Chart is always croffed by Right Angles
through the Middle, for the Purpofe above, and to
make any of them anfwer to the Guide-Lines on the
Table, Fig. 1. I K, L M, drawn quite through the
Centre, and the whole Table.——So the grand Ob-
jection of fhifting Papers is obviated.

Its Facility and Difpatch,

As alfo its Certainty, compared with any of the
moft celebrated Inftruments, I fhall now briefly fet
forth.

But, in order thereto, it may not be improper to
to premife, or lay down, as Lemmata, thefe Three
Things:

1. The effential Bufinefs or Aim in furveying of
Lands or Countries, is either to have an
exalt Plan, or to find the Areain fome known
Meafure. ‘

2. Every thing that is fuperfluous or foreign to
Juch Defign, is better omitted than taken.

3. If a true Survey, and exalt ‘Plan be made,

“every ‘Part will have its juft Proportion,
and every Angle its true Opening or Quan-
Z1ty.

Then what ncca have we of Degrees, Minutcs,
¢ve.? They are never made any Ufe of in the
Pra&ice of cafting up, or any thing related thereto :
For, if from a Station Two Lincs be drawn by a
good Index to Two diftant Objcéts, will it not be

' the
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the very Angle, and identically the fame, as if it had
been taken by the moft celebrated Inftrument, in
Degrees and Minutes, and laid down by a Protractor ?

The firlt is much morc expeditious, caly and cer-
tain, than the other. More expeditious, becaufe
thofe Two Lines are foonecr drawn than an Angle
can be taken, which done, Two thirds of the Work
is behind, viz. Writing down and Plotting. More
cafy, as done with One-fourth of the Trouble. Morc
certain, becaufe one may be liable to Miftakes in
taking the Degrees or Minutes; in fetting down, and
in protra&ing. And if it fhould fo happen, that one
numerical Angle ‘thould be taken, fet down, ot
plotted to the wrong Coaft, (where they depend on
onc another) (o great an Error would enfue, that
could not ‘be retrievable, but by going on the Spot,
and performing the Operation anew. Now the
Plotting-Table, after Two Stations, proves every
thing on the Spot; for, from every Station you are
upon, the Index muft point at the fame time to
any Station on your Map, and its correfponding Ob-
& in the Fields which is a demonftrative Proof,
for nothing but Truth will agree.

In feveral Branches of the Mathematics, it is ab-
folutely neceflary to take Angles in Degrees, Minutes,
and their Subdivifions, as Aftronomy, Trigonometry,
Navigation, Longimetry, inacceflible Heights and
Diftances, ¢re. and alfo in taking large Plans, to
calculate and prove Things by Trigonometry ; which
would not only be a Work of Curiofity, but very
<ommendable. But where the Nature of the Thing
will admit of as good Proof, with One-tenth-part of
the Trouble and Time; it would be like running the

So-



[ 753 ]

Solution of an cafy Queftion into a long Procefs ot
Algebra or Fluxions, when the plain Rule of Propor-
tion would jaftly an{wer the fame.

It is objected, That, in furveying by the Plotting-
Table, the fhrinking or fwelling of the Papers, are a
great Inconveniency.

In Anfwer to this, it may be faid, The fame Incon-
veniency attends the furveying by any other Infiru.
ment, {o foon as it is plotted ; for both Velumn and
Paper will fhrink and {well in the Houfe on the Al-
teration of Weather (as well asall Bodies); for a Line
of 48 Chains, plotred by a Scalc of 3.2 per Inch, in
a hazy Morning, in a clear Afternoon the fame Day,
meafured but 47 and an half: And there are various
Shrinkings and Swellings, according to the Weather,
and Difference of Paper, érc.

In the Plotring-Table this Inconveniency is in a
great meafure remedied. For in what Statc foever
of the Weather you put Lines on the Chart, the
Holders give Marks on the Chart as it then ftood ; if
it was moift and {welled up in the middie Part, you
may, wher you cither calt up or meafurc Lines, by
laying it on a damp Floor, put it in the fame Condi-
tion as it was when you plotted the Lines. 1f you.
plotted in dry hot Weather, and arc cafting up in
damp or moift, a little heasing by the Fire will reduce
it to the fame State again. Another Remedy I have
long ufed is, to plot and meafure by Scales of the
fame Paper, which will fhrink or {well in proportion
as your Map does.

But it will be well to obferve here, that the Shrink-
ing and Swelling alters the Lincs only; and not at all
the Anles: For, let a Polygon be never fo much

uni-
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uniformly extended or contracted, each Angle muft
contain the fame Number of Degrees and Minutes
as before. Hence this Obje&ion falls no harder on
the Table, than on all other Inftruments.

And here I intended to have ended this Difcourfe:
But as I have fome other {mall Improvements, not
only in the Inftrumental Part, but in a new Method
of difpofing the Maps, and better adapting them to all
fubfervient Ufes; I proceed.

I fhould have faid before, that each Chart has a
Flower de Lys on its North Edge ; and, as the Needle
is moveable to any Side, Care muft be taken, that
the North End of the Needle, when it ftands, thould
point the fame Way as the Flower de Lys on the
Charts.

I ufe a Needle about Five Inches long, placed in
an oblong wooden Box, but juft {o wide as the Needle
may play doublc the Degrees of the Variation Weft,
viz. 30° In the Middle of one End is the Flower
de Lys, and the Box is by Studs and Holes always
put on the Table oblique to the Quantity of the Mag-
netical Variation. I make no other Ufe of the
Needle, than to fet the Table in the Meridian, and to
prevent any great Miftakes, in joining or placing the
Charts wrong.

I have no more than half an Inch of the Needle
that appears from under the Table, for the Reafon it
fhould not be in the Way, or {o {ubje& to be damaged :
The making the Box fo narrow, is to check its play-
ing, that it may fooner hang ftill over the Flower de
Lys. The wooden Box, lined with Paper, I find pre-

ferable to a large brafs Box, and large Glafs, which
in
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in cold and hazy Weather, condenfes the Vapour and
Air fo much, as to make the Necdle very languid

and dull.

Farther Ufes, by taking a Survey in the new Method
by the Plotting-Table.

The Charts, thus taken, are more readily laid to-
gether by Numbers on their Edges, which tally, and
make up the whole Map in one Pian, or View, and
are, in thefe Squares, more portable.

In the fecond Place, they are more readily copied,
extended, or contraéted. For, by having a Frame of
Waood that juft encompaflfes a Chart, divided by 19
Threads at equal Diftances, and the fame at Righe
Angles, the other Way 5 each Five or Ten, ¢e. be-
ing diftinguithed by Silk of a different Colour; a
Recet is made of 400 Geometrical Squares, from
which, having a Velumn or Paper fo divided by lefler
or greater Squares; then drawing or copying by Help
of the Lines into thofe new Squares, you have your
true Map contratted or cxtended.

Large Maps of Lordfhips are not any ways con-
venient, or portable, to have recourfe to on the Spot
or Place they reprefent; being fubject to Damages;
unfit to be opened in rainy Weather, very trouble-
fome in the Wind, and very difhcult to find out 'the
Part you want. To remedy all thefe Inconveni-
ences, fome Years ago I contrived a new Method of
difpofing them, in fuch Manner as makes them more
fure, fafe, ready, convenient, durable, and portable,
than any other Method.

s F And
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And this is done by imitating the Geography of
the World, which firft gives the Whole, then the
feveral Kingdoms, Countries, Provinces, and minuter
Parts and Divifions, feverally and more at large.

Firft, It will be highly neceflary, that a General
Map of the whole Lordthip (Country, &-¢.) be drawn
in one Sheet of Paper or Velumn, to give the Form,
Idea, and Proportion, that the Parts bear to the
Whole, and one another; by which Situations, Bear-
ings of the Towns, Villages, Roads, and remarkable
Places, will be feen at one View: And this muft be
reduced to fo fmall a Scale, as the intended Sheet
may comprehend the Whole. A Scale of about 11
or 12 Chains in an Inch, will plot a Lordthip of
morc than 2000 Acres, in the Compafs of 16 Inches
and Onc quarter Square 5 which may be a convenient
Size to make Two Leaves, and open in a Folio Book.
This Map may exprefs the Roads, Rivers, Streets,
Boundarics, Inclofures, and common Field Lands
{ingly, in cafe they be not lefs than 40 or soLinks in
Breadth : The Pieces that contain not lefs than about 1o
Acres, will admit of Room to write the Owners
Names and Quantities in Statute Meafure, as in Fig.
4. But for all the fmall Parts, there will not be
room to explain them : Therefore—

I divide the general Map into as many Geome-
trical Squares, as it took Charts in furveying by the
Table, by red Lines, as in Fig. 3. horizontally and
perpendicularly, as noted by 0,0,0,0, ¢&¢. which, by a
Scale of 32 per Inch, may take about 15 Charts in
Number: In the openeft Place near the Middle of
cach Square, in a fmall Circle, I number them with
red Figures 1,2, 3, &e. correlponding to the original

Chaits:
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Charts: And in the Middle of each of their Sides,
Numerical Letters, thewing how the particular Maps
are to join to each other.

The particular Maps are each as large as the general,
and numbered at the Top L. IL IIL. &¢. correfpond-
ing to the Squares in General, asFig. 4. where, in the
Right Hand Margin, is put V. and at the Bottom IX.
thewing the Fifth Map tallies to the Side, and the
Ninth to the Bottom, or South Part: The general
Map being an Index, fhewing how they join to cach
other.

By thefe particular Maps may be fthewn all the
lefler Quantities, with their Tenure, Owners Names,
and Contents; and, by the Scale, are capable of fhew-
ing the Lengths of any Lines, and the Dimenfions,
fo asto difcover any Encroachments, and record their
Shape and Extents to Pofterity: A moft valuable Ufe
of a Survey and Map.

All thefe Maps are bound up in Order, in a Folio
Book, to open freely, which will be not only very
portable, but ufeful to have recoutfe to on any Oc-
cafion; fecure from Damages of Weather, as well as
more durable and ornamental.

The Terriers to thefe Maps are made in the fol-
lowing Manner; either bound in a Book of a Pocket
Size by themfelves, or along with the Maps.

The Names of the Freeholders, Copyholders, Cot-
tagers, Tenants, ¢re. are put in an Alphabetica
Order.
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Tho. Power.
Reter. | The Names of the Lands.]. F | Copy-
to the -heir Situations and Boun | Tenure ' by f
S hold || bold
Map. |daries.

Calmer-Clofé in the Viilage ajriel |
tV. f. 4 jof B.—the Parith of Gui |@rechold [ 11| 1j—fj——
W. TownfendE.Own S. '

The Houfe and Home

1V.f. 6itead ~ called Broadmoor | Copyhold —Jif| 2
Ho//éClo{eW .OwnE. I\\TV‘ 3K

Horfe Clofe Guinne

V. 6| gole, o Gromms S |Frechold 17] 1 61[—-

In this like Manner, under every different Name,
may all the Parcels be exprefled feparately.

To find any Piece or Parcel of Land in the Lord-
fhip readily, firft find the Tenant’s or Owner’s Name
in the Alphabetical Order, under which, in the Se-
cond Column, may the Parcel be found. The Third
fhews whether it is Free or Copyhold; the Fourth or
Fifth, the Quantity in Statute Meafure, either Free or
Copyhold.

The numerical Letter in the Margin on the Left
IV. fhews it is in the Fourth part:cular Map; f. 6.
refers to the Parts of the Map ; find f. at the Top, and
6 on the Left Side, and in the Angle of meeting of
thofe Squares is the Houfe, Clofe; and fo for : any
other.

- There is but one Obje&tion I can at prefent forefee,
that can bear any Weight againft this Method of
dividing the general Map, viz.

That by dividing the fame into geometrical

- Squares, many of the Parcels, Lands and Grounds,
will be cut intec Two feparate Pieces; onc Parc
whereof will lie in one particular Map, and the reft

in
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in another; as in Fig. 4. Map IV. Part of Calmer and
Broad-Clofe will be in the Vih Map.

In this Cafe, it is ufual to put the Owner’s Name,
and Quantity, in that which is the greater Part, and
in the Terrier refer alfo to the Remainder; where, if
the Shape, Lengths, &re. are required, they may be
difcovered.

But as this may not be fatisfattory, or fully an{wer
the Obje&tion; the Two following Methods will
intirely obviate the Difficulty, and make them as
fully fubfervient to all Purpofes, as any large and
1intire Map on one Piece.

1. The firft Method is, to take juft fo much in a
particular Map as is circumfcribed by fome known
Roads, Lanes, Brooks, Boundarics of particular
Owners or Tenants Lands: This, indeed, will often
make the Map very difproportional, and irregularly
fhaped; but cannot be a material Objettion, by
reafon, in Surveys, there is feldom any thing regu-
larly fhaped. _

2. The fecond Method is, to have a wider Margin,
or rather draw the particular Maps by a fmaller Scale,
as Four Chains in an Inch, inftecad of Three Chains
20 Lines; and that will allow Room to add the Parts
of the Parcels fo cut off in the Margin, as in Fig. 5.
the IVth particular Map varied, where the Whole of
Broadmoor and Calmer is drawn; then in the Vth
and IXth particular Map, may the fmall Parts, which
are in the IVth, be drawn in full: Then wiil they
join by indenting or tallying one into another.

To
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To reduce a Scale to fit exaltly your general Map.

Firlt fee what Extent the whole Sutvey takes on
the Charts you laid it down by in the Field, viz. the
greateft Depth and Breadth, as from the Specimen of
the gencral Map it may appear.

Depth Breadth

On theupper Chart is N® 2. == 10 Inches. N 8.==gInches.
N° 6. 16%% N® 9. 16%%
Nerr. 16%% 10. 164%
N°13. 10% 11, 161%
——— 7. 6;
"The Whole 53%
The Whole 6ofiqr.

Then having fixed on the Size of the general Map
tobe 16,37 Square, I form a Scale of 60 % per Inch,
that may juft extend the whole Breadth of the 16,37
Inches; by which you may form all the Squares, and
Parts of Squares, in Depth and Length, as above s and
at Fig. 3. is divided,

The Breadth of the whole Map, by a Scale of 32,
is 60,62 Inches, which I would reduce into the Com-
pals of 16 § and 3 = 16,37 Inches.

Divide 60,62 by 16,37, gives 3.7, which multiplied
by 3,20, makes the Produ& 11,84, that is 11 Chains
84 Links in an Inch, the Scale for the general Map.

Thus have I done all Iintended ; but fhall obferve,
that feveral of thefe Tables have been made, and, as
People have fanfied, with Alterations and Additions;
but all Variations are not really Improvements. The
fetting it horizontally by Spirit—  Tubes, may be
curious enough : But as the Difference is very incon-
fiderable and indifcernible, when it ftands Two

or
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or Three Degrees out of the Level, I fhall not trouble
myfelf or others about it; only further obferve, that
when Grounds are declining much, and very uneven,
if the Table ftands horizontal, unlefs the Sight or
Mark on the lower Part is fo high as its Top makes
a Level with the upper Part of the Table, which is
feldom done, or pra&ncable, I do not fec why fuch
a Strefs fhould be laid on the Infirument’s being level,
when neither the View by the Index, nor the Mea-
fure of the Line, cither can be, or is taken horizon-
tally : If the Sight of the Index ftand nearly perpen.
dicular at every Obfervation, it is more than fuffi-
cient for any Exa&tnefs requifite in a Survey.

1I. A Letter from Richard Richardfon, M. D.
and F.R.S. to Sir Hans Sloane, Tr.R S. .
inclofing a Paper from William Wright,
Surgeon, concerning a large Piece of the
Thigh-bone, awbich apas taken out, and its.

Place fupphed by a Callus.

SIR,

Take this Opportunity of inquiring after your
I Health by my Son, who waits upon you with
the inclofed, and Part of the Qs Femoris accompany-
ing it [fee Tas. I. Fig. 6.]. As the Cafe appeared to
me fomething remarkable, I thought proper to com-
municate it to you. It was drawn up by Mr. Wright,
a Surgeon, in Bradford, in the Welt-Riding of this
County, who performed the Cure ; and a fow Days

ago,
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