[ 5411

8. The double Horn mentioned above, belong-
ing to Sir Hans Sloanc: Whether they
croffed each other on the Animal, is uncer-
tain: It is moft likely they did not, but that
by drying they were croffed by the Corruga-
tion of the Skin that joins them together :
However, I have drawn them as they ap-
peared to me. The firait Horn is 25 Inches
long, the curved one fomewhat [horter,
and the Two Diameters of the Bafes 13
Inches.

9. The concave Bottoms of the above double
gorns, as they adhere to the fame Piece of

in.

IX. An Account of a Comparifon lately made
by fome Gentlemen of the RoYAL SOCIETY,
of the Standard of a Yard, and the feveral
Weights lately made for their Ufe; apith
the Original Standards of Mealures and
Weights in the Exchequer, and fome others
kept for public Ufé, at Guild-hall, Found-
ers-hall, 2be Tower, .

Read June HEN there were fome time fince
6. 1743- prepared by Order of the Royar
SocIETY, to be kept in their Archives here, and alfo
in thofe of the Royal Academy of Sciences at Paris,
Standards of the 2ard Meafure, as alfo of the Troy
and Averdupois Weights ; an Account of which was

fomc
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fome Months fince publifhed by Order of the CounciL
of the Soc1ETY in thefe Tranfattions* : It was not at
all the Intention of the SociETY, to determine. what
was the abfolute legal Length of the 2ard, or the
real and legal Weight of the faid (everal Pounds; but
only to lodge and preferve, in thofe refpettive Places,
Two Meafures, and Two Scts of thofe Weights,
fufficiently near to what were in common Ufe, and
well agreeing with cach other, for the Purpofe of
comparing together, by fome certain Standard, to
which recourfe might be had in either Kingdom, the
Succefs of fuch Experiments made either in England
or in Framce, in which Mecafure or Weight might
particularly be concerned.

And for the fame Reafon, the Gentlemen of the
Royal Academy of Sciences, were pleafed to take
care to have the Length of their Half-Tosife fct off
on both the Brafs Rods, upon which the Eng/ib
Yard had been already laid off, and to provide Two
Brafs Weights of Two Fremch Mares cach ; one of
which was fent over hither, when one of the Brafs
Rods, juft mentioned, was again returned over to
the Sociery. And it was the Proportion only
between Thefe feveral Standards, that was propofcd
to be laid down in the faid Paper publithed in thefc
Tranfaitions ;s without intending thercby to afcertain
the juft and legal Proportions between the Weights
and Mecafures of both Nations. Though it is not to
be doubted, but that this Mcafure of the French Half-
Toife, and the French Twoe Marc Weight, are, like
the Englih, fufficiently agrcable to what are there
conftantly ufed. ,

* N° 465. p. 185.
But
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But as fome Gentlemen have fince been defirous to
know, how far thofe Standards really agrced with the
Original ones, as they are looked upon to be, in the
Chamberlain's Office of His M AJEsTY’s Exchequer,
as well as with thofe kept for public Ufe, at Guild-
hall, at Founders-hall, with the Watchmakers
Company, and in the Tower of London. Mr.
George Graham, F.R.S. was thereupon requefted,
with fuch other Afliftance as he fhould find neceffary,
to take upon him the Comparifon of the faid feveral
Standards; which he has accordingly done, and
carefully viewed and examined the fame, at the Ex-
chequer, on Friday the 22d of Apri/ 1aft, in the Pre-
fence of the Prefident of the Socrery, the Right
Honourable the Earl of Macclesfie/d, the Right Ho-
nourable the Lotd Charles Cavendifb, Fohn Hadley,
Efq; William fomes, Efqs Peter ‘Daval, Efq, and
Cromwell Mortimer, M. D. onc of the Secretaries;
and at Guild-bhall, Founders-hall, and the Tower,
on the Wednefday following, the 27th of the fame
Month, in the Prefence of all the fame Perfons, Mr.

“Daval only excepted, who happened to be other-
wife engaged that Day. All which Gentlemen were
reccived with the greateft Civility and Regard, by the
feveral Officers who have the Care and Keeping of
the refpedtive Standards in Queftion; who moft
readily favoured them with the free Ufe and In-
fpe@ion of the fame; and feveral of which werc
themf(elves alfo pleafed to attend tne Examination.

And, as the CouNcIL of the Sociery have now
thought fit to dire&t an Account to be herc publithed
of thefe Trials and Experiments: We fhall firft, for
Order-fake, begin with the Meafiire of the 2ard; and

then
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then proceed to what concerns the feveral Weights
of the Troy and Averdupois Pounds.

The Standards of Length now ufed in the Ex-
chequer, are Two fquared Rods of Brafs, of the
Breadth and Thicknefs of about half an Inch; the
one called the 2zrd, and the other the £/. The
Ends of ncither are exa&tly flat and parallel, or, if
they were fo once, they have fince fuffered fome
Bruife or Damage, and that poflibly by the imprefling
near each End the Seal of a crowned E. ; by which it
appears, they were placed here during the Reign of
Queen Elizabeth, and, probably, at the fame time
when the feveral Standard-weights, hereafter men-
tioned, were lodged here alfo.

To thefe Rods there belongs a fubftantial Brafs Bar,
of about the Length of 49 Inches, the Breadth of an
Inch and a half, and the Thicknefs of an Inch: On
one Edge of this Bar is a hollow Bed or Matrix, fitted
to receive the fquare Rod of a 22r4; and on another,
a like Bed fitted to receive that of an E//: And into
thefe Beds they ufually fit the 2ard and E// Mea.
fures brought to be examined and fealed at this
Office. The fquare Tard and E//Rods fit fufliciently
well into thefe refpe@ive Beds, fo as neither to rub
or fhake very fenfibly ; yet, as neither the Ends of the
Rods, or of the hollow Beds, are accurately flar and
parallel, the greateft Lengths of thofc Beds muft, of
ncceflity, be fomewhat greater than the greateft
Lengths of the Rods intended to be placed in them :
By which greateft Lengths of thofe Rods, and which
were looked upon by all the Gentlemen prefent, as
the real and proper Lengths of thofe Rods, are meant

the Ditances of Two parallel Planes or Cheeks, fo
placed
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placed as to touch the Rods refpectively at both
Ends. ‘

Befides all which, there alfo remains in this Office
an old Eight-fided Rod of Brafs, of the Thicknefs of
about half an Inch, very coatfely made, and as rudely
divided, into Three Feet, and Onc of thofe Feet, into
12 Inches. This is marked ncar each End with an
old Englifb ¥ crowned ; and is fuppofed to have been
the old Standard of a 2urd, lodged there in the Time
of King Henry the Seventh, and ufed as fuch, till the
other above-mentioned, and now accounted the
Standard, was made to {upply itsPlace.

Now, as the 72rd is from very old time mentioncd
in our A&s of Parliament, as containing Three Feet,
or 36 Inches s and the E//is not therein particularly
defcribed, though univerfally reputed equal to oze
Yard and a Quarter, or to 45 Inches; wefhallin the
following Compatrifon fuppofc, that the Length of
the fquare Brafs 24rd Rod, here kept, and marked
with acrowned E. by that Length meaning, as above,
its greateft Length between Two parallel Planes, to
be the true and genuine Length of the Englib 1ard,
or of Three Englifb Feet : And with that Length we
fhall compare the others here mentioned, exprefling
how much they refpe@ively exceed, or fall fhort of,
this fuppofed Standard Meafure.

To examine all which, Mr. Grabam was provided
with very exatt and curious Beam-Compaffes of dit-
ferent Sorts, and adapted to the feveral Purpofes they
were to be ufed for. One of thefe was by parallef
Cheeks intended for the taking the Lengths of the
Standard Rods above-mentioned to be kept in the
Exchequer : Another was by rounded Ends, one of

Bbbb which
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which was moveable, defigned to take the Lengths
of fuch Standards as confilt of hollow Beds or Ma-
rrices, like thofe already fpoken of at the Excheguer,
and the others, to be prefently mentioned, at Guz/d-
ball: And a Third Beam-Compafs was fitted in the
common way, with tinc Points, for the taking off, or
laying down, fiuch Mcafures as are marked out by the
Diftance of Points or Lines, on any plane flat Super-
ficies. All which Compafles were feverally fo con-
trived, as to be lengthened by the turning of a fine
Screw, one of whofe Revolutions anfwered accu-
rately to the 4oth Part of an Inch, and to which there
was applied an Index, fhewing, on a {mall circulac
Plate with 20 Divifions, the broken Part of a Revo-
lution ; and whereon the Place of the Index might, by
the Eye, be eftimated to about the 1oth Part of a
Divifion; whereby the Motion of the moveable
Cheek, End, or Point, might confequently be judged
of, to about the 8oooth Part of an Inch.

But Mr. Graham, when he determined by thefe
Inftruments the following Particulars, defired it
might be obferved, that although the Alterations of
the Compafles were fenfible to fo fmall a Quantity ;
it was not to be fuppofed the Meafures here taken
with them, could be eftimated to the fame Exa&nefs.
The Hand cannot judge with fo much Nicety, of the
Shake of a Rod, when applied between the Checks,
or when let into one of the hollow Beds or Matrices
above-méntioned: Neither can the Eye, though
aflifted witha Magnifying-glafs, pretend to fce, with
that Accuracy, the Placc of the Compafs-points,
when applicd to the taking off a Meafure, fet out by
Points or Lines, on the plane Surface of a Rod or

Rule.
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Rule. All he therefore thinks poflible, and that he
has found he could feveral times together, under the
fame or like Circumftances, be confiftent in, is to
tIakc fuch Mecafures to about the 16ooth Part of an
nch.

We fhall, however, in what follows, give thofec Mca-
fures as they actually did come out, in Revolutions,
Divifions, and Tenths: All which are alfo, for the
Convenience of the Reader, in a fecond Column,
reduced to the common Decimals of an Inch 5 and, in
a Third, to the Pulgar Fractions of the fame.

It may further be noted, that the abfolute Quan-
tity of all Meafures, any ways infcribed on Standards
of Metal, muft, from the Natwre of Things, vary with
the Alterations in the Heat or Coldne(s of the Wea-*
ther; and, for that Reafon, the exa& Proportion be-
tween any Two Standards, taken at different times,
cannot be expeted to be found the fame to the molt
perfeCt Degree of Exatnefs, unlefs the Temperature of
the Air fhall at thofe different times have beenthe fame,
or that a proper Allowance has been made for the
Aleeration of it.  Yet, in the prefent Cafe, as all the
feveral Meafures refcrred to, are infcribed on the
famc Metal, Brafs, as nonec of the Differences we are
concerned about are very great, and as the Change of
the Weather was not very confiderable between the
Days of Trial; it has been thought this laft Confi-
deration might fafely be negle&ted, in fetting down
the following Particulars. Which are, that
The greateft Length of the

Matrix of the 7zrd Mea- | Rev. Div. I

Jure, at the Exchequer, ¢0 : 8,2 = 0102 =

exceeded the fquare 97.56-

Standard YTard by - .

Bbbb 2 The
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The 2urd infctibed on _

the Royal SocietysCRe" ?“"__ oo =

Rod, exceeded the(CF 0= 0975 = 133.3.

famec by . . .
The old Brafs Standard?

at the FExchequer,

marked with ~ the ¢O*¢ 5,7 =.0071 =

crowned P, fell thort

of the fame by . .
The Standard E// Rod,

at the Exchequer, ex- ‘

ceeded 45 Inches, of p1: 19,5 = .0494 ==

fuch as the Standard 20.25-

Zard contains 36, by

At Guildhall, the Standards of long Meafure there
ufed, are only Two Beds, or Matrices, the one of a
Zurd, and the other of an E//, cut out of Two of
the Edges of a fubftantial Brafs Bar, much like that at
the Exchequer, but not altogether fo thick; which
Bar is fealed with the Exchequer Seal, and marked
at both Ends with C. R. crowned; and alfo, as it
feems, with /. M. crowned in like manner. But
there are here no Rods fitted to thefe Beds; fo that
all that feemed requifite and proper to be done, was
to take both the greateft Lengths of thefe Beds, and
alfo the lcaft Lengths of the fame; the laft being
nearly the Lengths of fuch fquare Rods as might be fo
fitted into the Beds, asto go in every way clofe, and
without fenfibly fhaking: And, upon taking the faid
Meafurces, it appcared, that

140.3.

The
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The greatet Length of
the 2urd Bed,at Guild- | Rev. Div.
ball, excceded thep! 14,7 =.0434 =
Standard 2ard, at the
Exchequer, by . .

The lcaft Length of the
fame Bed, exceeded( . _ t
the f2id Standard of a(** 117 = 0396 =
Zard by

The greateft. Length of
the E// Bed, at Guild- 1
ball,exceeded4s Ex- (1 15,5 = 0444 = —

23.04

25.2

chequer  Standard 225
Inchesby . . . ...

The leaft Length of the
fame Bed exceeded(r: 0,7 — 0258 =_ 1 _
the fame Number of 38.6

like Inchesby .

The Standard of a 2urd, in the Tower of London,
bclongs to his MajestY’s Office of Ordnance, and
is kept in the ‘Drawing Room there: It is a folid
Brafs Rod, about Seven-tenths of an Izch Square, and
about 41 Incheslong; on one Side of which is laid
off the Meafure of a 2ard, divided into Three Feet,
and each Fyot into 12 Inches: The Firflt Foor has the
Inckes divided into Tenths, the Second into Twelfths,
and the Third into Eighths of an Iuch, and the Firlt
Inch of all is divided into a Hundred Parts, by dia-
gonal Lines. This Rod is faid to have been pro-
vided by the late Mr. Rowley s it is {caled with the
Exchequer Seal, and Two other Scals of G. R.
crowned, ncar one of the Ends, together with his Ma-
JestTY'sMark comimonly called the Broad Arrow. And

the
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the Length of the 2zrd, or of the Three Feet infcribed
upon it, exceed the foremen- JRev. Div. I
tioned Exchequer Standardgo 18,9=.0111 = ol
of a2ardby . . . . 9

The Standard 2zrd, belonging to the Clockmaker's
Company, was delivered to them from the Ex-
chequer, by Indenture, the 4th of September, 23
Car.1l. A.D. 1671. It is a Brafs Rod of Eight
Sidcs, ncar halfan Izch in Thicknefs, fealed with the
Exchequer Scal,and C. R. crowned, near each End ;
and whereon the Length of the 72rd is exprefled, by the
Diftance between Two upright Pins, or {fmall Cheeks,
filed away to their due Quantity : This was procared
by Mr. Grabam, to be brought to the Prefident’s
Houfe of the RoyAaL Society, on Saturday the 7th
of Mauy laft, where all the above-named Company
then met, to collate their refpeftive Notes of thefe
{everal Trials, all which were found to agree with
cach other: At which laft Meeting, Mr. Fobn
Machin, of Grefbam College, the other Secretary of
the SocieTy, was prefent alfo: And the Length of
this la@t 2zrd Meafure was then tried, and found to
fall thort of the Exchequer Standard Yard Meafure,
now very carefully added )
on the Middle Line of R;"j Dg"s_ e
the RovaL SoOCIETY’s F10,8 =.021 T 47.62
Brafs Rod, . . . ..

Now, as to the Weights, thofe in the Chamber-
Jain's Office in his MajEstY’s Exchequer, and which
are efteemed the Standards, are a Pile, or Box, of
hollow Brafs Troy Weights, from CCLVI Ounces
downwards, to the 16th Part of one Onznce, all feve-
rally matked with a crowned £, : But they have no

Penny-
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Penny-weights, or Grain Weights, that are any
ways eftcemed or looked upon as Standards.

The Weight mentioned in all our old A&s of Pat-
liament, from the Time of King Edward the Firft,
is univerfally allowed to be the Troy Weight, whofe
Pound confifted of Twelve Ounces, each of which
contained Twenty Penny-weights: And as the Pound
is the Weight of the largeflt fingle Denomination
commonly mentioned in thofe A&s, Twelve Qunces
taken from the Pile of Troy Weights above-men-
tioned, as there is no fingle Troy Pound Weight,
muft now be reputed the true Standard of the 7roy
Pound, ufed at this Day in England.

Befides which Troy Standards, there are alfo kept
in the Exchegquer the following Standards for Aver-
dupois Weights: That is to fay, a Fourteen Pound
Bell Weight of Brafs, marked with a crowned £. and
infcribed

XIII. POVNDE AVERDEPOIZ.
ELIZABETH. REGINA.

1582. '
as alfo a Seven Pound, a Four Pound, a Two Pound,
and a fingle Pound, like Averdupois Bell-Weights, and
feverally marked as follows, excepting the Variations
for the Number of Pounds in each refpedive Weight,

VIL A.

ANC gy

1588.

Ac REG. XXX.
With which are alfo kept a Pile of flat Averdupois
Weights, from 14 Pounds down to the 64th Part of
a‘Pound.

When
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When the Averdupois Weight came firft to be
looked upon as a lawful Weight, does not appear ;
but by thefe Standards it is plain, it hasbeen ufed as
fuch, ever fince the Reign of Queen Elizabeth. And
as. the Weight of 15 Pounds Averdupois, has before
been made ufe of, in determining the Proportion
between the Weight of this Pound and that of the
Pound Troy, we fhall begin by giving the Counter-
poife of the faid 15 Pound Averdupois, as it was
found in Troy Weight: From whence we fhall deduce
the Proportionsof thofe Pounds, and afterwards com-
pare the fame with the like Proportions, deduced from
the Seven Pounds, and fingle Pound Bell-Weights, and
the fingle Pound flat Weight above-mentioned : All
which Weights were taken in the Prefence of the
above-named Noblemen and Gentlemen, by Mr.
Samuel Read, Scale and Weight-maker near A/der/-
gate, who brought to the Exchequer a large Balance
of his own for that Purpofe, and which, when loaded
with 15 Pounds at eachEnd, was very readily turned
with Six Grains; as a lefler one he brought alfo for
cxamining the fingle Pound Weights, was with half
a Grain. He alfobrought with him what he called
his own Standard Penny and Grain Weights, to fup-
ply what was neccflary to make the Counterpoife of
the Exchequer Weights: With all which the Refult
was, that '

The Standard 14 Pound, and fingle Pound Aver-
dupois Weights, taken together, were, upon a Me-
dium of Four Trials, after counterchanging the
Weights in each Bafon, changing the Bafons, and
then again counterchanging the Weights, found to
be countcrpoifed by 218 Troy Ounces, 13 Penny-

weight,
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weight, 23 Grains and One-fourth. From whence
the Averdupois Pound is deduced cqual to 6998.35
of fuch Grains as the Troy Ounce is reputed to con-
tain 480 of ; and thc Awverdupois Ounce, of which
16 are {uppofed to make a Powund, is found equal to
437.4 like Grains.

Again: The Seven Pound Bell Averdupois Weight,
with the fame Scales, and upon a Medium of Four
like Experiments, counterchanging, as before, both
Weights and Bafons, was found to be counterpoifcd
by 102. Troy Ounces One Penny-weight, and 21
Grains. - According to which, the Averdupois Pound
comes out equal to 7000.7, and the OQunce to 437.54.
Zroy Grains.

Again: The fingle Bell Averdupois Pound, with
the leffer Scales, on the Medium of Two Expcri-
ments, counterchanging the Weights, the Bafons not
being moveable, was found to weigh 14 70y Ounces
1t Penny-weight and 18 Grains; or was cqual in
Weight to 7002, and the Ounce to 437.63 Troy
Graimns.

The fingle Averdupois Bell Pound, againft the flat
Averdupois Pound Weight, was found, on a Medium
of Two like Expetiments, to be heavierby Two 7oy
Grainsand a half: Whence the flat Averdupois fingle
Pound Weight weighs only 6999.5, and the Ounce
437.46 Troy Grains.

The Royar Sociery’s Averdupois Pound was, in
like manner, found to be lighter than the Exchequer
fingle Bell Pound Weight, by One Grain.

And their Troy Pound Weight to be lighter than
the Eight and Four Ounce Troy Weights at the Ex-
chequer, taken together, by half a Grain.

Cccc The
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The Founders Company of London are; by their
Charter from King Fames the Firlt, anthorized and
direlled to have the fizing and marking of all manner
of Brafs Weights, to be made or wrought, or to be
uttered, or kept for Sale, within the City of London,
or Three Miles from the fame. And the Weights
delivered to them from his MAyEsTY's Excheguer,
and now kept in their Hall, as their Standards for
the Ufes above-mentioned; are a Pile of flat Brafs
Troy Weights, from CCLVI Ounces, down to the
16th Part of an Qunce, all {ealed with the Exchequer
Seal, and marked with C. R. crowned 1684. and a
Stamp of the initial Letters of the Maker’s Name : As
alfo a Sct of Bell Brafls Averdupois Weights, fealed
and marked in like manner. And here the follow-
ing Trials were made, before the above-named Gen-
tlemen, by Mr. Read, but with a large Balance,
commonly ufed for Trials at the Hall, in their Office
for that Purpofe; and found to turn with about the
fame Weight as the former; and alfo with a leffer
one, turning in like manner under thefe Circum-
ftances, with about half a Grasz, which Balance be-
fonged likewife to the Hall, as did alfo the Penny
and Grain Weights made ufe of, but which were not
kept by them as Standard Weights.

And here it was found, that, on a Medium of
Four Trials, made in like manner as before, at the
Exchequer, that 15 Pounds Averdupois, being their
14 Pounds, and fingle Pound Standard Weights, were
counterpoifed by 218 Troy Ounces, 15 Penny-weight
and 23 Graims: Whence the Averdupois Pound is de-
duced equal to 7001.52, and the Ounce to 437.59
Troy Grains.

' Again:
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Again : The fingle Averdupois Standard Pound
weighed, on a Medium of Two Experiments, coun-
terchanging the Weights, as before, 14 Troy Ounces,
11 Penny-weight, 16+ Grains: Or was equal to
7000.5, and the Ounceto 437.53 Troy Grains.

Again: This Standard Averdupois Pound, at a
Medium as before, outweighed the RoyAL SoCIETY's
Averdupois Pound, by Two Grains and One-cighth:
And the Troy Standards of Eight and Four Ounces,
taken together, outweighed the Rovar SocieTy’s
fingle Troy Pound W cight, by Two Grains and Onc-
cighth, ata like Medium.

At his Mayesty’s Mint in the Tower of London,
their Standard Weights are only a Pile of 7oy hollow
Weights, from CCLVI Ounces, down to the 16th
Part of One Ounce, without any Penny or Grain
Weights. The larger of thefe Weights, as low as
the VIII Ownce-weight, arc marked with 4. R.
crowned, and infcribed PRIMO MAII, A° DNL
1707. A° REGNI VI°. - The IIII and the II Ounce
Weightsarc only marked with 4. R. crowned, without
the Date; and the leffer have only the Excheguer
Seal, and the Rofe and Crown, being the Mark of
his MayesTY’s Mint, as all the larger ones have alfo.
And here it was found by Mr. 7o/eph Harris, one
of the Affay- Mafters of the Mint, with a very curious
Balance of his-own, fixed in a Glafs Lantcrn, and
which he was well affured might in fuch Circum-
ftances be depended upon to lefs than half a Grasm;
and with the Addition of fo many Penny and Grain
\;lveigms belonging to his Office as were neceflary :
that

Cccc2 The
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The Royar Soctery’s whole Troy Poupd Weight
weighed, at a Medium, lefs than the Eight Ounces
and Four Ounces of thefe Standards, taken together,
by Two Grains and Three-eighths.

That the Rovar SocierY’s Averdupois Pound
weighed in Trop Weight by thefe Standards, 14
Ounces 11 ‘Penny Weight 16 Grains and Scven-
cighths; or 7000.87 Grains.

That the Royar Socrery’s Pile of 16 Ounces Tray,
was lighter than 16 Ounces of thefe Standard Weights,
by Four Grains and Three-fourths.

And laftly, That thc RovarL Sociery’s Eight
Ounces and Four QOunces together, taken from their
Pile, weighed lighter than their fingle Froy Pound
Weight, by Five-cighths of a Grain.

X. The Defeription of an Inftrument for ve-
ducing a diflocated Shoulder ; invented b
My. John Freke, Surgeon of St. Bartholo-
mew’s Hofpital, and F.R.S.

GENTLEMEN,

Read June Should not have prefented this to you,
3. 1743 but to thew in how fmall a Compafs
the whole Power which can be made ufe of in re-
ducing a diflocated Shoulder can be contracted. If
therefore a Machine for this Purpofe be not portable,
it matters but little to an aflli¢ted Patient Ten Miles
off, how good an Inflrument is out of his Reach.

This



