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EARLY WEIGHTS AND MEAsUREs oF NorTHERN EURCOPE AND BRITAIN,

79,

AND MEASURES oF THE PREHISTORIC REMAINS

Difficulties arise because weights coming by way of the East are
1 per cent. under weight, those coming from the South of Europe
b!:l:rlg nearly standard weight. Consequently, the Grain Troy
coming from the East iz 1 per cent. under weight, whilst the

Grains of the Euboic and Eginetan systems are usually full




















































































BINARY WEIGHTS AND MEASURES 21

earth’s diameter of 500,000,000 inches. Everything indicates
that the imperial inch is identical with the geometric inch
used in early days. The astronomical measurements above
mentioned must have taken place before the building of the
Great Pyramid and before the time of Gudea of Telloh.

The earliest classical records we possess concerning measure-
ments of the earth's surface are in the writings of Aristotle, to
whom the astronomical records of Babylonia were sent 330 b.c.
He states that the most ancient measures of the earth’s ecircum-
ference were adopted by Thales, and Anaximander, about 600 B.c. ;
that it was divided into 400,000 Stades. In the time of Aristotle
the Sexagesimal system had been in use for centuries in Baby-
lonia, and the number of Stades in a circumference of the earth
was 360 x 60 x 10=216,000 Stades of 10,000 digits; the in-
ference, therefore, is that this 400,000 Stades was an ancient
measure anterior to the Sexagesimal system. This, at 500,000,000
inches to the earth’s diameter, makes the Stade 820:21 feet
(39506 inches), or 100 double eubits of 39:506 inches.

Aristotle also refers to 1,111 Stades to a degree. This
number marks the change from the (80) and (100) systems to
the (60) system: 400 x 1,000= 400,000 Stades; 360 x 1,111=
399,999, or 400,000 Stades,

It may be assumed, then, that the earliest geometric cubit
known to us is that recorded in the Statue of Gudea, 30-28 inches,
its original form being 39:500 inches; digit, 079012 inches.,

When the Sexagesimal system came in, the cubits of 395
and 39°28 inches became unsuitable for geometrical purposes, and
another division and cubit was introduced : 360 degrees to cir-
cumference, 60 minutes to a degree, and 100,000 digits to a
minute, giving a digit of 07275 inch, and the Olympic foot and
cubit of 12124 and 18187 inches. Subsequently another
change was made into the Roman foot, but still retaining the
same digit.

In India at the present day the geometric double cubit of
early days is still in use. 10,000 Cos of 2,000 fathoms (4,000
double cubits) equal the earth’s circumference ; or 25,000 miles of
800 fathoms (16 double cubits) equal the earth’s circumference.

The Cos is, therefore, 4,387 yards, and the mile 1,755 yards
(see Table IV.),
























THE SEXTARIAL AND SEXAGESIMAL SYSTEMS 20

shekel weight of a cubic inch of water was in use amongst
the Pheenicians after the Persian supremacy was overthrown.

We have then good reason for supposing that the Gudean
single mina of 7,500 O.G.T. and the shekel of 250 O.G.T. were
extensively used in the Levant up to the time of the Ptolemies
and Seleucida:.

We have, moreover, the Roman pound during the Consuls
weighing about 5,000 O.G.T., probably 3 of the Gudean pound,
and we have the same pound in use in the Greek States in Asia
Minor, during the Early Roman period.

Tue Gupean PiNT anp Mina.

Professor Hommel states that the Babylonian talent
consists of 60 minas (8,600 C.I.) and the light talent of 30 minas
(1,800 C.I.) ; but this was in comparatively later times. No doubt
the talent of later times was 1,800 C.I., the Olympic or Pheni-
cian trade talent; but we have no evidence as to the original
Gudean talent.

There are some peculiarities about the Gudean measures.
Liquid measure appears to have been in proportion to dry
measure as 3 : 4, instead of 4 : 5, a proportion probably forced on
by the Sexagesimal system, giving a standard of 40 C.I. for the
pint. Other nations using 60 pounds to the talent! probably
followed suit.

In process of time this diserepancy in relation to the Binary
and Eginetan measures must have been felt, and about 800 to
1200 p.c. a change appears to have been made, and the mina
was raised from 30 C.I. to 32 C.I.

The whole subject will be found more fully treated of in the
Quadrilateral Tables. The following shows briefly in cubic
inches the alterations made, in Gudean measure, which I have
arrived at inductively :

e

Talent, oo 't o Tha
|
[ . : i
Eginetan ... |2,692 | Mina, 482 | Pint, 40'5 Log, 32'4 | Pound, 25-92
g {Ear‘ly 2,400t ,, 400 = | 8000 ., 240
Later|2,660 | .. — | , 400| .. 820| . 258
| |
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At some period also, date unknown, the wet Gudean mina
of 30 C.I. was converted into the pseudo-Euboic mina of 32 C.L
(8,000 O.G.T.). These changes have been arrived at inductively.

Of the existence of the sextarial Artaba of 23328 C.L., there
is abundant proof (¥ Encyclopmdia Brittanica,” Weights and
Measures, gives 2,336 C.I.). Of the existence of the pseudo-
Fuboie mina of 8,000 O.G.T., there are the weights of 7,092
O.G.T., brought back by Mr. Layard from Nineveh (Madden’s
«Jewish Coinage”), and the 80 O.G.T. standards of Naukratis
and Tanis (F. Petrie). Proofs of the values of the Gudean pound

(80 C.I.) are given on page 28.

TABLE VII.

West Babylonia. Eaﬁ%ﬁﬁrﬂﬂflﬂ

|
Early | Late !
Assyrinn |Assyrian| Wet. | I.‘-‘r?r.
(Saxtarial), (Euboic).) C.L (2 A
C.I. | LN 8
|

— | Karsha ... 0-54| — — [34] —
1 T S 324 | 32 30 | 40
4 | Cab 129-6 | 128 120 160
12 | Hin 3888 | 384 360 480
24 | Seah . ... wee| TI76 | 768 720 | 960
72| Bath ... ... | 2332-8 | 2,304 | 2,160 | 2,880 | Allin quadri-
7 St ~ lateral
80 | Cubic foot talent | 2592'0 | 2,560 | 2,400 [ 3,200
96 | Talmudiec cubie | 31104 | 3,072 | 2,880 | 3,840 | Fanega of
foot Spain
144 | Pi ... | 46656 | 4,608 | 4,820 | 5,760
720 | Gur, Cor ... | 23328°0 | 23,040 | 21,600 | 28,800
2,160 | Donble ecubit| 699840 | 69,120 — -
eibed
(U II
WelcHTs.

Amongst primitive people, far away from the -civilized
centre of the Buphrates Valley and Egypt, the Ganda system,
or multiple by fours, held its own, even to the present day, as
in India and in Europe.

For example, a medieval English weight system gives
16 ounces to the pound, 16 pounds to the stone, 16 stones to
the wey of {%; double cubit cubed.
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To sumow nHow THE PouNDs RAISED BY 'y

TABLE X.

oF THEIR WEIGHT

MAY ALSO HAVE BEEN OBTAINED FroM oTHER Pounps By
LowerING THEM FroM 100 To 96 Dracumas.

OLG.T. O.G.T.
AG. "é Distribution. g C.L
= E
00 | ES Ei A
o
i} Babylonian minan. North of llnu

4,800 E-% { of Roman civilization in Middle 5 g*;gg } 1,728
= Iy ges = '

4,500 | 5,400 [ 5,184 Roman pound. Epain and Portu-) | 5,184 | 4,860 } g
plzS :':.:gm E'mg gal, 8. Ttuly, Rome, Florence :912 II:-I-EE] 1,666°5
— | 4,860 Attic minn. Poland, W. Auat-riu“ — | 4,860
el = W. Rusain : "Il = |40 } Attie,
— | 6,480 | 6220'8 | Pound of Selsucide in Peraia ... B | — —

- — MK | 5,625 1,800
=5 0 A "Hnweh Naukratis. Babylonia } & 000 'F:Ei}l:l' Gudeans
| = | 6,000 5760 iE-uuud } 5,700 | 6,400 |4 Babylonian.
i: — | 5,000 | T80 pm.l.lld e J | 7,080 | V200 i
| — |T.500 Gudean or {.‘rlj"m]ﬂ- pnund — | 7,800 Gudean.
— | Th00 (7 16 ounces Troy o i u-:':au Euhboic.
| 6,730 | 6,480 | Attic pound — |5a80| Attie.

6,000 | 6,750 The Nl — |6550| Eubole.

- | = Found at Naukratis, in Egypt 0,600 0,000 |  Euboie,

TABLE XI.
WEIGHTS FOUND AT JeERrusaLEM. To sHOW HOW THEY HAVE
Deverorep  rrom  Ancient Pounns (P.EF.Q.S8., 1870,
p. 330).
16 : 15
Gar. | a1 | a1 AG. | Eats, | Drams
I { Al 1 T I vir. | vim. [09.6T. X
0.6.T, | 0.G.T. 1X.
A T i
L |78 | 410 | a2 | 7,200 | 6750 | 6,000 | 50 150 =
sars | Tlaaf| 5817 | 6760 | 5400 | 4500 | 40 120 —
2801 | 4 17 | 2,005 | 2,380 |ﬂ;r'm 2400 | %0 80 e
1 3,40 | - 10 | 3,080 | 8000 |28125]| 2500 | — EZ, =
2891 | 4106 | 2424 | 2400 | 2250 | 2000 | — = i
« | 19845 | - 225 1,212 | 1200 Lll"..!u 1,000 | — =

* Hebaew inscriptions.
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fathom, and there would be 96 of the same digits to the Roman
fathom, if such an one existed. Apart from this reason for the
dimensions here accepted for the Roman foot, the geometric
foot of 16 digits (11'64 inches) is almost identical with the
average Roman foot of 1164 inches as deduced by Petrie,
Bickh, and other experts.

BapvrLonian aND GREEK SEXAGESIMAL SYSTEMS,

When the Sexagesimal system came into use, and the cir-
cumference of circle was divided into 360 instead of 400 degrees,
a new digit was established, but the Sexagesimal system did not
extend further than the minute ; below that the Decimal system
COImes 11 :

Digit = (32) x 55520000000 . —0-7275 inch. This digit was
common to the Greek and Roman foot.

TABLE XII.

Babylonian
: Digits in , _ 81438
“u&gﬁ“k Imperial Inches. Greaic Fost. W =157714
Digit ... 1 077275 - =
Foot 16§ 12-1250 1+ —
{ Cuabit ... 25 18-1875 16 -
| Fathom .. 100 7275 60 -
{ Second ... 1,666 12125 100°0 —
Btade .. 10,000 TEro0 GO —
| Minute .. 100,00 TATH00 20000 | Decimal Bystem
to this point
for digits.
|
| Degree ... 3,000,000 43650000 SE0000-0 —_—
| Circumfer- Sexagesimal
| Chrenr 9,160,000,000 | 15714285710 1200000000 |{ SOEREET

BABYLONIAN, ASSYRIAN, AND PErsiaN TRANSITIONAL SEXAGESIMAL
SVYSTEMS.

The following are the systems of linear measure which
appear to have existed in Babylonia, Assyria, and subsequently
in Persia, founded in early times on the digit 079012 inch, with
a double cubit of 89-5; and at a later period with the digit
0-78571 inch founded on the double cubit 39-28. The Assyrian
cubit came in at a later date, and seems to be based on the
Black cubit of 21-8 inches, 27 digits of 079012 inch, which
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nearly equals the late Assyrian building cubit of 21:37 inches
There is no record of the
Assyrian Great U of 19'892 inches having been used for linear

(* Inductive Metrology,” p. 67).

measure,

TABLE XIII.

Babylonian and Persian. Babylonian (Sex.), Early. Assyrian, Late,
i Cubit. | Inches, %‘:;ﬂ;l: Inches, Foot.| Inches.
Digit 4 Value of = Yalue of = 4
39285 1unima.i (%) ()4 i 0117
Digit & 0-78571 | Digit ...| & oTem2| A 079012
Cubit 1 2514 Cubit... - 18-75 * 85
Reed 6 150708 2 Cubits 1 8950 1 106
2 213
Htade L1 005142 Road ... [i] 28700 I.} G410
— 10,800 | 2715470 Gur ... 12 47400 12 12840
Kasbu 21,604 | 548045 Ush ... T0 26440100 720 | F680+0
= — — Kaabu 21,600 | THIH05-00 2160 |230400°0
Parasang ... | 10,000 | 251428:000 |2 Kashu | 48,200 | 150641700 —_ —
Circumference of the world =6,250
Parasang.

The two medieval Moslem systems of linear measure appear
to be based on these two Babylonian systems, and are taken
from the metrological work of Don Vasquez Queipo, except
that I use the old digit (079012 inch), whilst he uses a digit of

0:0205 metres (0-78936 inch).
cubit is used, and 8 Black cubits = 64 inches,

is evidently 1555th Parasang : its origin is doubtful,

It will be seen that the Black
The Balady cubit

TABLE XIV.
Hachemic System. Ehalif Almamun's System.

Digit. |Cubit| Inches. | Name. (GHA®ANoupiniie| rnhes,
Digit =il TR 070012 | Digit ... - — 1 070012
Foot 16 | = 1264 Foot ... - —_ 18 145
New cubit | 24 - 1896 Gudean T == a5 1875

cubit | (Early)

Balady ogEl — 22-75 Black — — a7 214
(New) cubit {Enrly)
Hachemie 82 1 25-24 Rasashin | — 1 86 98-
(Early) cubit ; (New)
Kasib 192 [if 15170 Kasib .. ik £ 180 1420
Ghalva 11,520 | 360 01022 Mile 36000 | 4,000 |20,000 | T1111-1
Mile 96,000 | 3,000 | 758510
Parasang .., 285,000 | 0,000 | 2275550
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ATTIC, ROMAN, AND MOSLEM 59

This inseription contained a Decree, and from it we learn
that the Euboic system remained in use commercially alter the
changes made by Solon.

Hitherto the meaning of this Decree seems to have been
imperfectly understood, and an explanation is here suggested
clearing up the matter.

During the period which had elapsed from 550 B.c. to circa
160 B.c. the Attic drachma had remained steady at the standard
weight, but the Euboic mina (36 C.1.) 9,000 O.G.T. had become
reduced from 1387 to 138 Attic drachmas—that is to say, to
89424 O0.G.T.

The change that this Decree now sought to effect was to
abolish the reduced mina of 8042-4 O.G.T. by adding 12 Attic
drachmas, making it a new mina of 150 drachmas :

138 drachmas ... ... 809424 O.GT
12 drachmas i T
0720-0 O.G.T.

thus making it equal to 1} Attic minas, or 3888 C.L

This new mina at 60 minas to the talent gave a new talent
of 2332'8 C.L, the Sextarial Artaba, which was declared equal
to 65 of the old commercial Euboic minas of 8942-4 O.G.T.
giving a total of 2325 C.I.—within 8 C.I. of the new talent.

(This new talent of 2332'8 C.I. will be recognized as the
Artaba introduced into Egypt after the new kingdom com-
menced, when the Sexagesimal system took the place of the
Khar.)

Finally, six of the commercial minas of 8§,9424 O.G.T.
(53,6544 O.G.T.) were declared equal to five Eginetan minas of
10,800 O.G.T. (54,000 O.G.T.), the difference of 3456 O.G.T.
being due to the loss of & Attic drachma in the mina,

The change, therefore, was from Euboic and Gudean to
Sextarial or Eginetan measures, the new talent being the
Assyrian Artaba (2332:8 C.1.), formed on the Assyrian Great U
foot cubed.

The following Table gives the changes effected :
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1
| 0.G.T. | 0.G.T.
C.L |
£ 17 ¥ Too |Drachma.

Euboic (bushel) ... | 25 |2160'0 9,000 | 6,750 |5,400| 900
Eginetan (talent) ... | 30 |2592:0 10,800 | 8,100 |6,480| 1080
Attie, 550 B.C. 18 | 15655672 6,480 | 4,860 |3,888| 648
B : : 9,720 | 7,200 |5,882| —

There are a series of weights in the British Museum, brought
from Athens by W. Burgon, of which the three in best preser-
vation weigh respectively 7,171, 9,980, and 12,872 G.T. These
are supposed to be as early as 431 B.c. (but this is conjectural).
If they are corrected by about 2 per cent. for loss of weight they
are the Attic weights of Decree 160 B.c. mentioned above.

Burgon Weights. | G.p. | Sorrection | oq | oG

2 per Ceut.
No. 1 S| W i ¢ + 148 7,819 | 7,290 | $5 |\ Artaba of 23328
No. 2 (over- 9.980 - 163 0,817 | 9.720 | 7 LI
weight).
No. 3 .. | 12,872 4216 13,088 | 12,960 | Double Attic Mina.

Hnll‘{:fNo:Si fi,436 + 108 6,544 | 6,480 | Attic Mina of Solon.

Suspivisions oF THE Arric TaLext or 388,800 O.G.T.
(Tao52 1)

The Greeks followed the Babylonians in their subdivisions :
60 minas, 6,000 drachmas, and 36,000 obols to the talent.

The Greek obol is said to have been divided into 10 chalei,
according to some, and into 8 chalci according to others. Sexa-
gesimally, there should have been 10 chalci to an obol, giving
60 chalei to a drachma, and 360,000 chalei to a talent.

But when the number of drachmas to a mina was reduced
to 96 in late Greek times, then there might naturally be a
change in number of chalei to an obol.

Some say that the Greeks did not use grains, and that the
chalchus was a unit; but it seems probable that the chalchus
was both a unit and the grain. The obol was 108 O.G.T., and
the chalchus (at 10 to an obol) would be 108 O.G.T. (or as
25 chalei to 27 grains Troy). Now, the ancient barley used by
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Romans is as 24 to 27 grains Troy (see Table XXIIL). So that
there would be 25 chalei to 24 ancient barley (see Table XXXI.),
which is the usual proportion between Greek and Roman
measures. This would give 860,000 Greek grains or chalci to
a talent, and thus the minas (Burgon weights) of 7,290, 9,720,
6,480 O.G.T. (see last page) would be 7,200, 6,750, 6,000 Greek
grains.

It has been stated by writers that before the time of Solon
there were 72 drachmas to the mina, and that he reduced the
weight to 100 to the mina. This admits of a simple explanation.
He reduced the drachma (Euboic measure) from 90 O.G.T. to
648 O.G.T. (Attie), and this is in the proportion of 72 : 100.
The following table gives the number of drachmas to the several
talents : .

Number of Drachmas in Each Talent,
| oL :
Euboie, Eginetan. ' Attie,
Euboie talent ... a2 Ten=D fi,000 5,000 1 5333-3
Eginetan talent ... e | 259270 7,200 8,000 10000-0
Attic talent ... ... | 15552 | 4,820 3.600 ‘ 60000
1

Repuction oF THE Mina FroM 100 1o 96 DracHMAs.

The Greeks spread their colonies over Asia Minor, Southern
Italy, and Sicily, and in process of time the Attic mina of
6,480 O.G.T., with its 100 drachmas, had a very wide circu-
lation.

When Rome made the change from 100 to 96 drachmas to
the pound, a corresponding reduction was made in the weights
of other countries, and the Greek mina became reduced, as
below, the drachma remaining at its original value in each case :

100 Drachmas, | 96 Drachmas, |
0.6.T. 0.6.T.

| Attic mina ... 6,480 6220'8 | Called pound of Irak,
Tower old pound ... 5,400 5184'0 | Roman pound.

| Revised hon 6,750 84800 Attic mina.
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from Clinton’s ¢ Fasti Hellenici,” and are merely given for the
purpose of loecating the events in some general order :

B.C.
—  FEarly inhabitants with the original Hon and Octaval

measures in use (see p. 7).

1400. Pelasgi arrive with revised Hon or Octogintal measures
and Tower pound.

1200, Umbrians arrive with 18-inch cylinder and Artaba of
2304 C.I.

1100. Etruscans.
753. Rome founded.

700. Greeks in Southern Italy with Euboic sextarial measures
and mina of 36 C.L

600. Pheenicians with Gudean talent of 1800 C.I. and pounds
of 7,500 and 5,000 O.G.T.

400. In Etruria silver coins struck. Karsha (of 80 Rati or
135 0.G.T.), marked x, v and m. Thus the unit is
8 Rati, the base of the Euboic system. At a later
date (350 to 258 B.c.) coins of the same weight are
marked xx. x. v.

369, Silver coined in Rome.

200. Rome lowered the number of drachmas from 100 to 96 to
the Roman pound, the drachma remaining at 54
O.G.T. (the old ducat or Varaha). Then all pounds
throughout the Roman Empire followed suit, being
reduced 4 per cent.

160. Roman measures changed by Silian Decree in the pro-
portion of 4 : 3, making the Roman measures to
correspond to those of Babylonia and Greece.

300. Further change as 15 : 16,

Tue EarLy Romany Weieur Pounps.

The only pounds the Romans could have possessed in early
days are the two Hons of 6,912 and 6,750 0.G.T., and the Tower
pound of 5,400 O.G.T. with the Euboic bushel measures. The
Tower pound is 15y of Euboic bushel, and {1, of Eginetan
talent (called also the Egyptian or Alexandrian talent). The
Tauromanian inscription states that the Litra or Libra of Sicily
was 35 of the Egyptian talent, and the Roman pound was
considered equal in weight with the Sicilian Litra, It appears
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dividing it into 8 drachms, and the drachm into 6 obols: but
they introduced two new weights—the Seripulum and Siliqua.
The Roman divisions of the pound are familiar to us through
our Apothecaries’ Weight, but our Troy weight exceeds that of
the Romans as 10 : 9.

TABLE XXI.

Roman Pounp (Empirg).

See Arbuthnot's Tables. Troy Wheat. DT
Troy wheat 1 i
Siliqua, Keration 4 3
Obol 12 1]
Seripulum 24 18.
Drachma 72 54 Ducat
Uncia 576 432
Libra 6,012 5,184
Hundredweight 69,120 518,400

TABLE XXII.
Ecver (Roman INFLUENCE).

See Queipo’s Tables. Obol, Kerat. 0.G.T.
Siliqua, Keratio — 1 8
Obol ... 1 30 | 10-8
Drachma 5 18 54
Sextula 6% 24, 72
Stater 20 72 216
Uncia . .. 40 144 452
Libra ... 480 1,728 5,184
Hundredweight —_ —_ 518,400

The following system of weights ascending by multiples of
ten, and culminating in the Alexandrian talent, or Old Baby-
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The Troy pound of 5,760 G.T. was established as the
monetary pound in 1527, after the Tower pound of 5,400 was
abolished ; but as there were 5,760 Mint grains to the Tower
pound, it would appear to superficial observers a continuous use
of a weight of 5,760 grains, it not being noticed that the weight
of the grain was changed in 1527 from the Mint barley to the
Troy grain, as 15 : 16.

“Up to the reign of Henry VIIL the legal weight in use
consisted of the old Saxon pound, called afterwards the Gold-
smith’s or Tower pound.” ¢ The pound weight of silver was
the original pound sterling, and, in fact, up to the time of
Fdward I. all money payments were made in silver, computed
by weight. It has been already stated that existing records of
the Exchequer show that up to the reign of Edward IIIL. the
weight of the gold and silver plate is expressed in the old money
weight of pounds, shillings, and pence.”

“The system of weight is sometimes called in the records
‘pois della tor,” at other times °pois d’orfevres, or ‘ monaye
des gross.” The latest date at which the Tower, or Goldsmith's,
or Moneyer's weight, is mentioned is 7. Richard II., after which
date the weights are for the most part stated in pounds and
ounces ; but the term ¢ pois de troie’ first appears, as applied to
this weight, in an inventory of the King's gold and silver plate
in the first year of Henry IV.” (p. 16).

It would appear, then, that < pois de troie,” or Troy weight,
is the old name for the British Mint or money weight, possibly
derived from France, and that when Henry VIII. established
the Dutch or German weight of 5,760 G.T. (pound of Almamun),
and thus increased the Tower pound as 15 : 16, he gave it the
old name of Troy weight.

Mr. Robertson on this subject, speaking of the shrinking ot
money pound about the reign of Edward III., says :

“ Thus, as the sterling pound shrank into a money of account,
the standard of weight kept at the Tower seems to have
gradually acquired the name of ‘Troy weight of London, or
London Troyes,” to distinguish it from the ecurrent pound;
probably because the standard weight in France, the Paris © pois
de mare,” was known as ‘the pound Troy of Paris,” or ¢ Paris
Troys, to distinguish it from the ¢ Livre Parisis’ or ¢ Livre
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Tournois.” London weight, or the Troy pound, was raised by
Henry VIIL. to its present standard in 1526, and thus the true
sterling standard, or Tower pound, latterly known as “ London
Troyes,” became a thing of the past, just about the time when
Charles V. confirmed its equivalent at Cologne, as the monetary
standard of Germany.

The Libra Mercatoria and Avorr du Pots.

The term * Avoir du pois” is merely the name for the two
Hons of 6,750 and 6,912 G.T., which were constantly following
each other.

They were as 125 : 128 originally, but the first having lost
1 per cent. in weight, they became as 0,750 : 7,000, or as 27 : 28.

The name was spelt in various ways: ¢ Havr-du-pois,”
“ Aver de pois,” “ Haber-de-pase,” “ Habredye-poyse "

The term applies to heavy goods from beyond the seas; an
“aver” is an old English word for goods.

The Avoirdupois pound was 6,750 G.T. Mr. Robertson
states: “ By the substitution of the Winchester for the London
standard the pound of 15 or of 20 pennyweight, or the old
weight for Avoir du peis (=6,750 G.T.) was established as the
basis of reckoning in the place of London Troys or the London
pound of 5,400 G.T.” The Winchester bushel gave a pound of
6,742 G.T., the bushel of Elizabeth 6,726 G.T.

The Wardens of the Standards (1872-73) state: *“ The exact
period of introduction into the country of Avoir du pois is not
known, but there is no record of its being used before the reign
of Edward IIL” ¢ It was first authorized by Statute 1532.”

The manner in which the multiple of seven came into the
Avoirdupois weight system is very evident.

The ton Avoirdupois was made to coincide with 100 poid de
marc in the following manner :

112 pounds of the Libra Mercatoria (6,750 G.T.)=756,000 G.T.
00, I~ Poid de mare (7,560 G.T.)= 756,000 G.T.

Therefore 1 hundredweight Avoirdupois of about Edward IIL
was clearly 100 pounds poid de mare.

This is about 1 per cent. in excess of 60,000 C.I. to the
Gudean ton, or £ double eubit cubed.
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Irisu WeicHTS.

The early Irish weights appear to have come from Rome,

The tende (Petrie’s round Towers) weighed 10 pounds of
6,912 grains of corn=69,120 grains, or 120 ounces (ungas) of
576 grains,

Another computation is 60,400 grains of wheat, or 72 ounces
of 504 grains = 36,288 grains,

This pound of 6,912 grains is probably the Roman pound of
5,184 O.G.T.

“Origin of Currency,” p. 180, gives the Irish system as
follows :

0.G.T. ** Origin of Currency.” [

i 1 grain wheat.
6 8 pin ginn.
Scruple ... 18 24 screapall,
Ounceld 4 e | 432 576 unga.

Roman pound ... | 5,184 6,912

There were 32 crosogs to an unga, giving 18'5 O.G.T. to a
crosog, equal to one-fourth of a ducat. Thus, the original Irish

weights were probably binary, on a standard crusog of 8 rati
(see Table L.).

Tue Encrisa MiLE.

This is founded on a compromise between the yard of 36
inches, and the Belgic double cubit of 398 inches: the original
Gudean cubit, 39°5 inches, goosoor of the earth’s circumference
having been given up ; this makes the English mile 1,760 yards
instead of 1,755, and 80,000 digits of ‘792 inch ; consequently
it is not an iﬁtt:gml portion of the earth’s circumference.

The two systems coincide at the furlong: 10,000 digits of
‘792 inch equal 11,000 digits of ‘72 inch, giving a furlong of
7,920 inches =22 yards.

The 22 yards to a furlong follows the Pyramid system, and
does not now serve any useful purpose for linear measurements,
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Formarion or TeHE Various Pounps rrom 224 O.G.T. (THE
Excrisn Penny).

Scotch tron ... | 432x 225 0.G.T.=9,720 0.G.T. | 20} Troy ounces,
| 384 x ,, fa =g panis 204 Old T
| Moslem rotl ... | 320x ,, R 1) T 16 Tower ,,
Revised hon ... [ 300 ,, o =6T80 . 1 "
Attic pound ... | 288x% ,, s =6,480 . 15 0ld A
Iroy ., | Bl |7 s S =nen 12 Troy
Tower ,, R e =00l 12 Tower ,,

PREHISTORIC REMAINS.

(See Fergusson's © Rude Stone Monuments,” and Petrie's “ Inductive
Metrology.”)

It might naturally be assumed that the cubits or units of
measure used by the builders of the prehistoric remains would
be the early cubits with which mankind were provided when
they left the central home near Lake Van—viz., the cubit of a
man, and the bushel cubit. But though I find a close relation
between all the cubits of prehistoric remains all over the world,
[ cannot find any connection between them and the original
cubits, or, indeed, with any early cubits.

My investigation of early weights and measures seems to
bring out very clearly : :

1. The prehistoric remains of the world are comparatively
recent, certainly more recent than the twelfth Egyptian dynasty,
and probably dating from before the sixteenth Egyptian dynasty,
the earliest originating in the vicinity of Babylonia, and others
many centuries more recently in East Asia, Europe and America.

2. The various cubits used all belong to one series, and are
closely allied in a simple proportion.

8. They are not derived directly from a cube side of a unit
volume, as other cubits are, but are proportions of the 18-inch
measure.

4. One race has done the work all over the world, and that
one race is the one which at the time of the Hyksos in Egypt
brought in the use of the khar (or 18-inch measure). This same
race, about the fourth century, a.p., appears to have brought
the 18 inch cubit, 13-2 inch (Belgie foot), and link of 7:92 inches
into England from the East ; this Belgic foot being also called the
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Drusian foot of the Tungri, records of which appear in Roman
history about 30 B.c.

The curious connection of prehistoric measures with one
another all over the world must have struck many investigators.

Mr. F. Petrie (*“ Inductive Metrology,” p. 127) says of the
Indian remains: ¢ The fact of similar Indian and English
remains both being very usually in terms of 6, 12, 18, ete., feet
(as noticed by Colonel Meadows Taylor) does not necessitate
their having been constructed with the same unit; and it so
happens that the circles of 6, 12, 18, and 36 feet ave 4, 8, 12,
and 24 hasta; and also 18 feet is 10 and 86 feet 20 of the
commonest prehistoric British unit (216 inches), and the 6 and
12 feet are 1 and 2 of this quantity. Thus, the resemblance
need not lead us astray, as it is shown to be accidental by
inductive examination of the kindred remains independently of
each other.”

At page 144 Mr. Petrie says: “ It is astonishing to find that
the average error made in laying out the earth-works by the
ancient British was not more than that made by the civilized
and cultivated Assyrians.”

At page 145 he points out that the Assyrian cubit (213
inches) found in Egypt, Persia, Italy, and Sardinia, is also
identical with the early Christian Irish unit, and is the com-
monest unit of prehistoric remains and the unit of Mexico; and
he goes on to speak of the exact identity of the unit of the
North American mound-builders with the Hebraic and Persian
unit of 25 inches.

Mr. J. Fergusson is impressed with the same idea when he
says (note 2, p. 91, “ Rude Stone Monuments™): I am almost
afraid to allude to it, even in a note, but it is a curious coinei-
dence that nearly all the British circles are set out in two
dimensions. The smaller class are 100 feet, the larger are
100 metres in diameter.”

Tue Preaistoric BuiLDERs' SysTEM.

The following is the system, so far as I am able to judge.
The unit or base was the fathom of 72 Imperial inches, divided
into 4 cubits of 18 inches, and further iuto 80 and 100 digits.

Taking 80 digits to the fathom, they are in the following
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The weights and measures of India appear to be in a very
tangled condition, but the principal eause of confusion has been
the introduction of the number 7 by the Moslems as a multiple,
and the change in some weights as 15:10 and as 9 : 10,

The changes up to the time of the Moslem invasion are
simply those that have happened elsewhere, but the Moslems
introduced very special changes. The following are the several
influences, with approximate dates :

[n early days : (1) The original ganda and binary rati weights,
with the purana (32 rati) as unit.

1200 B.c. : (2) Aryansor Hindus brought in the (80) and (100)
systems with the dharana of 5,400 G.T. and revised Hon of
6,750 G.T., all over India to Ceylon.

600 B.c.: (3) Scythic Turanian races came through Northern
Passes with old Hon of 6,912 G.T.

300 B.c.: (4) Greeks brought in Attic system to West India.

10 B.c.: (5) The Roman pound brought into Bactria and
North-West India by Greeks.

A.p. 500: (6) Rude stone builders of Dekkan swept over
India and the East, increasing the weights as 15 : 16, introducing
the Troy pound.

A.D. 1200: (T) Pathan Moslems bring in rotl of 7,200 and
7,000 G.T., and multiple of 7, and increase weights as 0: 10,

A.D. 1500: (8) Change in weights under Shir Shah and
Akbar; and introduction of the Dam (324 G.T.).

A.n. 1800 : (9) Changes by British, en rapport with Hindu-
Moslem usages,

The best records of Aryan influences are in Madras, because
the rude stone builders and the Moslems have changed the
weights and measures in Central and Northern India.

The Aryan money pound has completely disappeared, and in
its place in Bombay and Madras is found the 2,560 rati (half a
pint). In Bengal the money weight is a Tolah of 225 (224-5)
G.T,, { of a rupee of 180 G.T., and 320 to a rotl of 7,200 G.T.
In Central India is the Hon—6,750, 6,912, and 7,000 G.T.

Nore.—When the Moslems arrived in India with the Troy
grain it had probably already lost 1 per cent. of its weight, and
the terms G.T. and O.G.T. cannot be used with any certainty in
many cases.
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The Basaar Standard.—A seer of 80 tolas (of 180 G.T.)
equals 14,400 G.T., 40 seers giving a man of 100 pounds Troy.
There are also local standards.

The seer is the common weight in use in the retail trade of
India, but the weight varies in different parts, according to the
source from which the local standards have been derived. In
Northern and Central India the man weighs 40 seers, or 20
double seers. In parts of Southern India the man weighs 352
to 64 seers. The man of Northern India was originally one-
sixty-fourth of the Pyramid double cubit cubed, or half a bushel.
In Southern India the seer is also a measure of capacity; it is
8 palam of 10 varaha, equal in weight of water to 4,320 O.G.T.,
or 2,560 rati.

In Central India the original seer is two revised hon of
8,000 rati, Eighty Sataractica of 100 rati=2 x 41} tolas of 96
rati, nearly. This may account (Kelly’s ©Cambist') for 41}
rupees of 06 rati to a seer, equal to 4,000 (3,984) rati, the
revised Euboic pound. Thus the Moslems have managed to
preserve the ancient weights in part of India.

The local weights of India teem with connections with ancient
weights, and the tables (pp. 105 and 114) show the variety of
sources from which the standards are derived ; yet it is only in
the Malwa district that the old 16-ounce pound (of 6,912 0.G.T.)
still prevails. The bases of the weights throughout India, except
in the Aryan north-east portion, are the ganda weights—54, 216,
864 O.G.T.

Tue Rise i1n WeignTs, AND THE Dam or THE REIGN oF AKpAR.

The dam of the time of Akbar was a copper coin weighing
5 tanks or 1 tola, 8 mashas, and 7 ratis (Abiil Fayl, a.p. 1550).
This, at 186 G.T. to the tola, gives to the dam a weight of
3235 G.T. (say, 324 G.T.); but this is reckoning the dam at
167 rati, whereas it was, according to other computation,
160 rati or 5 tanks (see Table XXXVIL.).

There is clearly a discrepancy in the various deseriptions of
the dam, and the only solution of the difficulty to my mind is
that the dam was originally 824 G.T., a paisa or free weight
brought from Bactria; and that with the early weights of Akbar
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In Madras the old standard for the seer is 4,320 G.T. for
gold and silver and commercial weights. The candy is 800
seers of 4,375 G.T. In Malabar the vis of 5 seers weighs
21,080 G.T. Amongst Moslems the seer reaches 4,480 G.T.

Mapras anp Mavapar WEIGHTS.

Commercial Maund weighg{iggfggg G.T. (Kelly).

» 23

Proposed i
Standlard. el

G . et
S Varaha ... 54 56
e Pollam ... 540 560
i 1 Seer .. 4,320 4,480
s 5 Vis 21,600 232,400
0Old Hon 40 Maund ... 172,800 179,200
500 800 Candy ... | 8,456,000 | 8,584,000
10,000 16,000 Garee ... | 69,120,000 | 71,680,000

CyrLinpric MEASURES.

Proposed Mosl Depth and
Standard. | osem. Diameter Inside,
G.T. orn and Liquid. |5y T oes.

Ollock ... 2,700 2,800 —
Puddy ... 21,600 22,400 5038
Mareal .., s 172,800 179,000 100616
Parah ... 864,000 896,200 —
Candy ... 3,456,000 3,584,000 17205
Garce ... . | 69,120,000 [ 71,680,000 =

Marcal =750 C.I.
Candy = 64 gallons for milk.

_ [16} English quarters nearly.
Seiil = {9257‘:} pounds Avoirdupois.

This candy is given as 64 gallons, or one quarter, but it only
appears to measure 51°2 gallons, or 512 revised Hons, or 8 cubie
feet. It is probably a very ancient measure. (See page 8.)
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Tue Hesrew TaLent (see p. 47).

We have the following information :
Exodus : 8,000 shekels of 216 O.G.T.=talent 648,000.
59._ C.I. Eginetan,

| Epiphanius makes Hebrew talent=125 Roman pnunl:ls—
643 000, .

Coins of Maccabees, 3,000 shekels=666,000. 2 per cent.
too high,

Josephus makes Hf:brew mina=2} Roman pounds= 12,960
O0.G.T. 12,960 x 60 = Talmud talent,

20 shekels of 2592 O.G.T.=5,184 x 75=
E 588,800 O.G.T.

Ezeklel states |25 shekels of 2592 O.G.T.=06,480 x 60 =
f “ your maneh | 388,800 O.G.T.
15 shekels of 2592 O.G.T.=8,888 x 100 =
| 388,800 O.G.T.

We have thus two sets of talent—the Eginetan and
Ta.lmudib:

Heavy Shekel. Light Shekel.
Bafore Roman Empire :
ginetan ... 648,000 216 ... 824,000 108

After Roman Empire :
Talmudic ... 777,600 2592 ... 888,800 (Attic) 1296

' The following table gives a probable solution :
|

Talext, | Shakels,
G.T. & &5 1 G.T.

Originally ... | 648,000 10,125 | 10,800 | 12,960 |[216. 8,000
Jriginally ;

i shekels to a
.' mina
Captivity ... | 640,000 10,000 | — 12,800 o
4 12,960 | 259-2. 2,500
Return ... { 48,000 —_ — 6,480 shekels to a
524,000 Attie mina mina
$lof 648,000 G.T.| 777,600 — 12,960 | 50 shekels | 259-2. 3,000
i' | - shekels |

T]lE value of talent depends on whether 50 or 60 minas to a
alent
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Vorumes (Examples from the © Encyclopaedia Britanniea ™).

The variation in the principal measures of capacity in different
countries given below can all be accounted for, and the devia-
tion from standard is in no case more than 1 in 80.

Mrasurges oF BEaypr aND oF GYTHIUM (SﬂU’l'HEnN PeLopoNNEsUS).

The Egyptian Apet or Besha, called by Petrie Theban measure,
is ;& of the Eginetan double cubit cubed (69,984 C.I.), and is
11664 C.I., or 4 gallons of 2016 each. 144 pounds of 405 C.L,
make the khar of 5,832 C.L

The measure of Gythium is founded on the khar, reduced at
a later period to 4% of the Egyptian measures, as shown in
table below :

TABLE XLI.
r' Htandard Standard
| Proportions, of Khar. Reduced. Egypt. | Gythium.
Page 81. 100 : 96.
Pounds —_ 05 2025 19-44 — 5 —_—
t: Henmna 1 072 2016 — 240 —
Beyp — 10 405 3888 | — —
— 15 B0 TH Faz | — 580
4 = 11664 — 116°8 -
— G0 2430 23328 — 232-0
— |24 o720 033:12 - 9320
Collathon Apet | 40 | 288 1166°4 — 1168-0 —-
= lTesn 29160 2799-38 — 27960
160 46656 o 46720 —
The Ehar ... — |144:0 | - 58320 - | — —
Great Theban | 400 — | 11664-0 116800 — =

The following measures in Table XLII. are all on the
Pyramid Coffer Standard :

(a) Hebrew System, stated to be the earliest, is £ of the
standard : evidently the measure of the Captivity, 72 x 32 C.L
The Hebrew measures appear to me to be:

Volumes (C.I.) 2,592 and 1,296 2304 23328 17496

Proportions go ,, 45 80 81 54
e — Greek and
Criginal. Captivity. Return. Roman Period,

(6) Pheenician, Carthaginian, and Syrian systems, are founded
on 40°5 C.L., the old Eginetan pint, 54 of which make an artaba.

(¢) Seleucidan, Babylonian, Persian, and Eginetan systems,
are founded on the Black cubit talent of 2,880 C.I., or & of the
European cubic foot; 2,400 C.I. to the artaba.
























