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ON ANCIENT DESEMERS OR STEELYARDS.!

By HERRMANN SOKELAND.

The Anthropological Society of I)ellin has occasionally received
descriptions and seen exhibitions of simple weighine instruments
which were called, in German, desen, desemer, besemer, or besen. A
discussion in the Folklore bouetv of Berhn resulted in deciding in

favor of the form ““descmer.’

I was thus led to inquire what was known about such balances.
Two ways suggested themselves for prosecuting this inquiry—by tes-
timonies and by monuments; that is to say, by reading what isx recorded.
on the subject in books, and by directly comparing German desemenrs
with more orless similar instryments of other peoples and wees which
are to be found among the treasures of the different muscuns of Berlin.

Though there are many sterling works upon the construction of
every conceivable desceription of balance, and an extensive literature
of weights and measures, vet I have succeeded in finding nothing
worth mention concerning ‘the development of that which might well -
be suspected to have heen the first device for weighing—the desenier.
So erude a contrivance could have no interest for the artiticer. Besides,
the simple but imperfect instrument which is called in north Germany
a desemer hus hecome almost unknown to. the present generation, and
the consequence has heen an incre: wingly frequent contusion ])el\\ een
the desemer and the Romun steelyard.  What we mean hy a desemer,
or, as it is called in the Altmark, an Uenzel, is something like a steel-
yard of wood or metal having its counterpoixe fixedly attached to it,
while the picce upon which it rests and turns can be shifted.  The
Roman balance, or what is usually understood by a steelyard, the Ger-
man Pfinder, lax on the other hand, a fixed fulerim and movable

ITranslated from Verhandlungen der Berliner Gesellschaft fiir Ethnologie, ete.,
Berlin, 1900.

- *It has been assumed that this word is the same as “besen,”’ the Inglish forus of
which is “besom.” The ‘“steelyard’’ is =o called because it was tirst used on the
left hank of the Thames, at a'place where the Hanse merchants sold steel. It seems
quite possible that the original form of the balance used there was the desemer.—Tr.
551




552 ANCIENT DESEMERS OR STEELYARDS.

counterpoise, making three essentially separate picces instead of the
two of the desemer. We are to distinguish carefully, then, between

(1) The desemer, with tixed weight and shifting fulcrum, not neces-
sarily having more than two scparate pieces, and

(2) The Roman balance, or common steelyard, with shifting weight
and fixed fulerum, necessarily having three pieces at least.

Although the desemer is the subject of the present conununication,
vet in order to form some rational conjecture concerning the course
of its cvolution, to comprehend the relation between the three kinds
of historical halances (the modern spring balances, ancroid balances,
torsion balances, horizontal balances, hydrometer balances, ete., heing
left out of account),and to decide whether or not the two-pan balance-
can he considered us the first step toward the unequalzurmed balances,
it will be necessary to begin by studying the two-pan halance.

We shall be forced to rely, as I have said, almost exclusively upon
comparisons between objects in the collections; and before going
further it behooves me to express my grateful thanks to those who

' - Fies. 1, 2.—From Ermanr’'s Egypt.

have them in charge for the assistance which they have venerously
extended to me, and without which I should have been wnable to-day to
collect and exhﬂ)it what T have to show youw. -
« We shall have to admit both the two-pan balance and the desemer
in its rudest form s the simplest and most primitive weighing appa-
ratus.  Tudeed, it is probuble that hoth inventions are primeval and
that they were made by different peoples at different times. The
invention was ecusy to muke. Many occupations had made it clear
that if a bur-be in any way supported in the middle, both ends must
be equally loaded in order to bring it into the horizontul position.
The neck yoke or portage bar, so often seen on ancient Egyptian
walls (figs. 1 and 2), or the plank resting on a narrow support, the’
delighttul seesaw of children, called in America a *‘tilt,” in Germany
a ‘““wippe,” constitutes a ready-made equal-armed balance as soon as
anybody thinks of putting it.to that use.

Wilkinson, in his Ancient Egyptians, gives a drawing of a goldsmith,
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after the picture found at Beni-Hussan. It shows two men occupied
in weighing gold rings. The figure of the balance secius to represent
about the simplest possible equal-armed scales.  Fig. 4, albeit a sym-
bolical representation from the classical age of Greece, appears to
corroborate the inference from fig. 3 that the primitive equal-armed
bulance was supported from below.!  That arrangement, however, did
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F16. 3.-~From Wilkinson's Aucient Egyptians.

not long prevail, for soon the beam hegins to be suspended from a
central axis.  For a time there was no contrivance, such as a tongue,
by which the horizontal position of the beam would be: directly and
unmistakably shown.  On the great umphora of the Taleides (fig. 5),
dating perhaps from the sixth century before Christ, such a balance is
figured. Instead of a tongue there is a ‘ :
simple crosspiece serving to limit the
notion of the beam. - Equilibrium in
weighing out a predetermined amount
of goods would be shown by the heam
beginning to swing freely, for the lowest
part of the crosspicce is on the side of -
the goods pan,so that the weight pun
would be prevented from sinking too
much when it overbalanced the other. ;

The same object w:isvuccompli.\:hed by Fre 4—From Baumeister's Monuments

. . . N of Classical Antiguity.
the Kgyptians more ingeniously (ig. 6).
One arm ot the balance passed loosely through a ring which hung
upon a round rod above the beam and parallel to it. This rod was
often in the form of the hind leg of a haboon that crowned the
balance as an image of Thoth, the ordainer of weights and measures,
and god of time. Below the ring hung a short plummet. When this
plummet ind ring were free-the beam did not touch the ring, and the
1 No. 3 is prevented from upsetting by elbows in the arms, and No. 4 by rolling on
a cylinder.—Tr.
1 1900——39
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weight must be correct.  This ring prevented either pan from sinking
too far. o

Neither of these':11'1'zmgmuents allowed the beam more than a'very
limited play, and from this it may be inferred that they lacked one of
the prime requisites of a good balance, namely, that the equilibriwm
should be stable, so that when unloaded or carrying equal loads the
beam should tend to return to the horizontal position, however far it
might have been displaced. A later improvement was to suspend the
beam by a ring attached to its upper side in the middle, as is seen in
fio. 7, from Egypt. and fig. 9, from Japan. The same mode of sus-
pension was employed in the corresponding stage of development ot
the halance in ancient
Greece and Rome.

Although the tongue
is wanting, being re-
placed in Egypt by a
somewhat  differently
constructed  plumiuct,
yet a fairly complete.
weighing apparatus has’
now been reached, since
the two prime requi-
sites of small friction
and a position of the
axis of rotation some-
what above the line of
junction of the points’
of suspension of the
pans are both present.
That both these condi-
tions must be fulfilled
in order that the scales
may work well, the
reader need not be ins
formed. "But whethef
these important improvements may not have been adopted in the first
instance withoutany clear anticipution of their advantages is at present
left undecided.  The monuments show that they were in fact adopted,
and weighing could be performed very well upon such a balance, pro-
vided the weigher werc.able to judge when the beam was horizontal.
in those days, however, as now, many persons were unable to.do that,
and therefore a further improvement was called for. This was soon
supplied by the attachment of a finger or little stick at right angles to
the beam, which, passing across a line of some kind, whether in front
of it or behind it. or both, should point out any departure from the
position of equilibriwun. - This is what we call the tongue. It is shown

FI1G. 5.—From Banmeister’s Monuments of Classical Antiquity.
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- in figs. Tand 8.' The Egyptian contrivance taking the place of the

tongue, which was constructed of o plumb hob and three strings,
answered its purpose as perfectly as the more usual finger, rigidly
attached to the heam. Only in the horizontal position all the threads
are equally taut, and the slightest tilting slackens two of them.

The introduction of the tongue was a great advance.  Inmany cases

F16. 6.—From Wilkinson’s Ancient Egypfiuns.

- it showed whether the balance maker understood -the theory of the

balance.  Even if he puid little attention to the friction, yet it he vut
the axis of rotation in the right place he could weigh pretty well with
‘his balance in spite of all its imperfection, as a halance from Bavaria
belonging to the Museum of Costumes shows (fig. 10). Tt is composed
entirely of wood. Even the axis of rotation is made. i the crudest

F16. 7.—From Erman’s Egypt. F16. S.—From Ermau’s Egypt.

way, of a Tound stick. Yet it will weigh light objects pretty well;

because the axis of rotation is well placed.  With 4 poundsin each pan

1o reads Sokeland’s text, and certainly in fig. 7 the plunb bob seems to be hung
by two strings, between which is a little "tongue fixed to the heam. The plummet
thus accomplishes the same purpose as the spirit level on a modern balance of pre-

cision, but more directly and neatly. A third cord to a plummet would be (uite

purposeless and un-Egyptian. The tongue between the two cords might be_ dis-
pensed with, but the arrangement would be far more sénsitive with it.—Tr,
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(2 kilos) it needs fully one-thivd of an ounce (10 grams), or one two-
hundredth, to turn it sensibly. The regulations of the Prussian stand-
‘ ards otfice would require it to turn with. 30
grains (2 grams), or one one-thousandth.

The giving of a tongue to the balance may
he regarded ax marking the substantial com-
pletion of the invention, and further improve-
ments were confined to details, to diminution
of friction, and the like. These last perfected
the instrument, and we may now pass to the
origination and perfecting of the simplest of
the unequal-wrmed weighing machines, which
= is the desemer. ' ,

Fre. 9.—From Audsley’s Orma-  Lhe swme fawiliar experiences from which
:;:f;"l‘\l\f‘“ of Jupa Lot ywe drew o conjectural account of the first
idea of an equal-armed
balance suflice for a possible explanation of
the origin of the desemer.  In seesawing, ws
in using the porter’s yoke, it could not hut
become well known that very tmnequal loads
could be balanced by shifting the point of sup-
port. The idea would also be directly sug-
gested by the use of levers to lift gréat loads.
A desemer which should consist simply of a
staff  without any .special counterpoise and
without any graduation would he made us Fro 10.—Berlin Muscum of Ger-
soon as it occurred to the person concerned s Costitmes
' to apply the otherwise familiar
principle to this new purpose. I
therefore tigure the frst desewer
as an orvdinary stick, with some-
thing fastened to the end of it to
arry the thing to he weiched.

That only a few different weights
could be distinguished hy =o rude
an apparatus is evident.  But an
example from Assam (fig. 11) shows
that just such simple apparatus
wus actually used.

The stafl is unloaded, so that,
long as it is, but few discrimina-
tions of weights could he made
with it.  But the beginning once
made, the inventor had learned how
to weigh with no instriment but a stick and a string.  In practice it
would soon be found that the stick was inconveniently long, and if

—

F16. 11.—Royal Ethnological Muscum of Berlin,
’ ‘Oue-eleventh natural size.
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the object were simply to ascertain whetheér a mass was up to a standard
weight or not, the apparatus could he made hs mdlm by simply thick-
ening the free end of the stick, as shown
by an example (fig. 12) frony Bhutan. This
instrument only shows whether a thing does
or does not weigh as much as a pound (500
ograms). A balance from Assam (fig. 13)
is made in the same way. Although it is
made of nothing but a cocoanut shell,
stick, and three strings, it is not w1thout a
certain elegance. Such simple apparatus
could be adapted even to the weighing of
gold and silver, as a halance (fig. 14) from
the Himalayas shows. It will weigh 6 grams
(93 grains) and 3 grams (46 grains).  In spite
of the unsuitable shape of the statl, we here
first find two different weights marked. The
use of such a balance would be sure to sug-
gest the making of an instrument for dis-
criminating a greater range of weights. To
do that, however, the conical shape of the
staff would have to be abandoned hecause of
the tendency of the suspensovy thread to =%
slip upon it.  Yet it would not do to give g 12—royu Ethnological Mu-
up the counterpoising etfect of the thickened — sewm of Berlin. Oue-sixth natu-
stafl, so that a knob at the end of a cylin- e '
/// P drical stick would force itself upon the
-~ maker, as in the balance ot tig. 17, which

comes from Thibet and is said to be afish
scales. By means of the notches’cut upon
it to mark pluces for the suspensory thread
= it will weigh 14 ounces (375 grams),
ounces (75 grams), 124 ounces (350 grums),
LT3 ounces (500 grams), 23 ounces (650
orans).

This is a practical instrument, for the

Vi

principle of the form and dimensions of a
g'<')}>('l desemer is followed: but the hignest
weight that can be ascertained is small.
This fault, however, could casily be rectitied
by louding the knob with lead, iron. sand,
“or something, ax ouwr German desemer (fig.
Fio. Ii—Royal Ethnologieal M-~ 16) shows. This will weigh up to 30 pounds,
s of Berdin. fivst at intervals of 1 pound and for higher
weights of 2 and 3 pounds.  Simple hras pegs, ax everybody knows,
running to the end of the statf, show the weights with tolerable



558 ANCIENT DESEMERS OR STEELYARDS.

accuracy. . With this stage of development a handy instrument, suffi-
cient for ordinary purposes, was reached. How very simple such
a balance may be is shown by an example (tig. 17) from White Russia,
the property of Mr. Burtels. It consists of a stick with a xmtuml
knob as counterpoise, and will weigh up to 30 pounds and more in
about twenty dl.stmct (uantities.
7 \ In many places such simple contrivances are
used even in the qhops. But it must soon be
found that the state of dryness or mioisture of
the wooden knob affects. the weight, so that the
scale is deranged. In order to meet this dificulty
desemers were made with hollow counterpoises,
which could be filled with sand or pieces of iron
(fig. 18), and thus the balance could easily be cor-
rected. It is also possible that. this arr rangement
“aztmsd served the cheat.  On the ‘frontiers desemers
i M= Royl Bowolegend (ere in use which, like that of fig. 19, had two
fourth natural size. scales, for German and Russian units.

Al the desemers so far considered are wooden. But desemers were
also made of iron, as one from the province of Brandenburg (fig. 20)
and one from Tibet prove (fig. 21). This German instrument is only
for heavy goods, while the Tibetan runs from 1 ounce (30 grams)
to 5% pounds (24 kilos). This balance can only have heen used for
WClUban gold, since its
tiny pan would not hold
such a weight of other ma-
terial. .

We have now made the
acquaintance of an entire
series of desemers, and have
seen that they can be used
to weigh from 30 pounds
down to a drachmn—Dbut not
with any one example. The
“German desemers are con-
fined to large weights; the
Thibetan to small ones.
The limitations were not,
however, wiiversal; for
the Romans had desemers,
which, in addition to an
essential advantage which they share with those of Tibet, also
embraced a much more extended series of weights.

Three Roman balances of this description have been brought to
hght, of which onl) two, so far us is known, still exist. The finer of
these two, shown in fig. 22, is supposed to have come from Chinsi

Frs. 15.—Royul Ethnological Museum of Berlin, One-
seventh natural size.
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(Chesium). Although of a peculiar form, it is a regular desemer,
having the distinctive characteristics of a fixed counterpoise-and
movable tulerum and consisting essentially of two pieces. Shortly
after its purchase it was made the subject of commumications to the
Berlin Archeological Society hy Messrs. Robert and Lehmann.' This
bronze instrument is in the form of a pillar whose capital and hase
are cut into steps.  Springing from the under side of the base is the

Fra. 16.—Museum ol Germaan Costumes. Two-tifteenths natural size.

front half of a panther. finely worked.” This is the counterpoise. . At
the head of ‘the pillar there is an eyelet from which hang three hooks,
each terminating in a swan’ head. Parallel to the pillar and ahove it -
(when the balance is in use) is a straight bridge, flat in the vertical
plane, which carries a scale of numbers.  For every number there is
a notch in the under side of. the hridge. Instead of the usual suspen-

Fic. 17.—Two-tifteenths natural size.

sory thread there is a bronze handle, in which a slit or oblong hole
incloses the bridge.. The lower part of the handle is in the form of a
plate, and the lower edge of the hole in it, which edge is horizontal, is
sharp enough to enter loosely in the notches in the hridge.

In 1893, Assistant Dirvector Pernice subjected the balance to an

! Archiiologischer Anzeiger, 1889, 8. 117; 1891, 5. 138.
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exact ext Lmnmtlon rmd Commumcated his results to the Archoolomoal
Society.! Divect welohuws showed Pernice that the three hooks must
have carried a pan weighing 14 ounces avoirdupois (00 grams, or
a Roman pound and a quarter), for this makes the weights notee
with the numbers e engraved above the notches. The letter A marks
the zero, and the pan must bulance when the fulerum is pLu sed there.
The scale begins with a Roman ounce (0.96 ounce avoirdupois, 27.288
grams; and the pound of a part of Etraria was, according to TTultsch,

- Frc. 1s.—Museunt of German Costumes.  Two-fifteenths natural size.

the same as the Roman pound). Then follow 2, 3.4, 5, 6. 7.8, 9, 10,12
ounces, or 1 Roman pound. The differences now }wou‘ tn h(\ eoreater
for the numbers run 1, 1%, 14, 1§, 13, 2. 24, 9‘7, 3, 84, 4. 4L, 5. 6. T,
8, 9, 10, 12, 15, 20, 25, 30, 40 pound\' ‘

The ,\ccond Roian desemer is now, as Mr. Pernice shows, in Pl-
‘lermo.?  Except that it is provided with a bridge. it resembles the iron
desemer of Brandenhure (fig. 20). But its .\(,d](*, showed that it gave

>

- ! LTI i E g
Fre. 19.—Musciun of German Costurnes,  Two-tifteenths natnral size.

weights even more exactly than the Clusium balance.  As before let-
ter A marks the zero, placing the fulerum at which hefore weighing.
equilibrium must be produced before the goods to he weighed wre at-
tached. The scale then proceeds from 1 ounce by single ounces to 2
pounds, and then as follows: 24, 25, 24, 3. 3L, 4, 45, 5, 6, 7, 8, 10, 12
15 pounds. : '

The third Roman desemer is Lnown only from a figure in a Paris MS.

Jahrbuch des I\al&crl dl(’h iolog. [n~t1tutew Vol. XIII, 1898, 2d part
2A figure of this desemer is to be seen in the Annali for (884, Tavola L.




‘The center of trm\'it\' must, for

ANCIENT LESEMERS OR STEELYARDS. - _561

It was quite similar to the other two but weighed more exac tlv than
the Clusium balance and ran up to 40 pounds.  But both this and the
Palermo balance are far inferior in finish.  The Clusium balance proh-
ably dates from the third or fourth century before Christ.

Pernice’s description of thix balance on the archeological and metro-
logical sides is exhaustive. But as a member of the developmental
series of those balances called desemers, it then appears that a great
technical advance is made over thc instruments prev iously considered.

.o Yy ¥

Fia. ‘.’OA—;\Inst;um of German (Eustumus, ‘-tvr-. Two-fiftecenths
natural \'igv.
I refer to the raising of the bridge above the stafl which carries the
load and counterpoise.  Nothing like this has heen seen in any of the
deseniers previously examined.  Why did the Roman deface his ele-
gantinstrument with this unbeautitul bridge? At first sight-one might
be inclined to suppose that it was simply to make the numbers show

better.  But that hypothesis will not answer. The bridge, with the

scale, might just ax well have carried the load and counterpoise too.
There must have been some other reason, and a good reason there is.

The two prime requisites of a
good Dhalance are, as is well”
known. that the friction shall he
as small as possible and that the
equilibrium shall be stable wheth-
er the balance ix loaded or not.

=T L]

that purpose, he 1)9 ow the point
of support.! iy
Now German ‘desemers, as woe
know hy experience. remuin still
when in equilibrium without os-
cillating.  They can not oscillate,
for the moment the departure
from equilibrium is sufticient to overconie friction tlw\' turn, \\1th no
tendency to return, and slide down on one side or the other, hecause
the point of support is below the center of gravity. It a pound is in
equilihrimu on the desemer. and one side or other is pressed dowu,

M1, 2.—Royal Ethnological Musetnn ol Berlin,
One-sixth natueal size.

LIf it is too far Delow, the 1><Lla.nce \\11[ not lw \mmtl\e enough; that i is, it pmltlun )
of equilibrium will be too little changed by dsmall change of the weight in one pan. -
If the centerof gravity is too close below the point of support, the oscillationsand with
them the whole operation of weighing will hecome slow and tedious.  In fact, as long
as the friction rémains the same the execess of weight in one pan required to overcome
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instead of tending to restore itself (as an oscillating balance will), it
tends to go farther, so that the side pressed down appears to grow
heavier. Such behavior (called *“upsetting” in English) is a grave’
fault, for; in order to weigh, it is necessary not only to shift the
fulerum back and forth, but, all the while, to take care that the bar
is horizontal.
The Romans perfectly understood this fault. In’saying thls it i

assumed that the balance of Cluasium does not represent the first in-
vented form. It must, surely, have had its forerunners, which doubt-

" F16. 22.—Antiquarinm, Burlin‘. Reproduced from Yearbook _nf German ~ aperial A\['('Ahe()]ﬁ_'_‘\'i(‘:ll
Institute, Vol. XITI, 1898, One-third natural size. : -
less resembled the German desemers in respect to the po\mon ot their
point of support, and therctore shared their inconvenience. In order
to use such a bulance in retail trade it was neeessary to have one which
would come back to the position of equilibrium. It is one thing to
weigh a given thing or collection of things, which is almost all that our

the friction rexudul~ just the same whatever the height of the fulerum; for though the
weight acts more nearly at right angles to the radius from the center of rotation to
the center of gravity when they are closer together, yet the leverage is smaller in the :
saue proportioxi. It is, therefore, generally better to rely upon optical meahs, such as- |
avery long tongue, to show small departures from equilibrium, rather than to bring the |
center of gravity so near the axis of rotation that the friction can arrest the balance

inany sensibly oblique position. But the most intolerable fault is to have the center

of gravity above the axis of rotation, so that therfe is a tendency to “upset.”’—Tr. i
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German desemers are used for, and quite another to weigh out a -
desired quantity of- any commodity, which is the common problem of

the retailer. If it is desired to weigh a goose, or several fish in a net,

it can be done with a common desemer, with the requisite skill.. But

to weigh out 5 pounds of pease with a desemer is a difficult task, indeed,

for none can be taken out or put in while the balance is in action,

because it does not oscillate at all, but simply *“ upsets™ as soon as the
departure from equilibrium is sufficient to overcome the friction.
Now. since it was the custom in ancient Rome to use balances on the
principle of our desemers in shops, as the Clusium balance proves, it
follows that men were directly required to think out improvements

whereby the desemers, when loaded, should oscillate. Now the two-
* pan balances made by the Romans were constructed essentially right.

The position of the axix of rotation was corvect, which is the essential

condition for the oscillation of the balunce. In order to make their
desemers oscillate, and so make them practicable for shopkeepers, the
Romans introducedl the bridge ahove the pillar.  The lower end of the
bronze handle from which the other piece hangs is quite above the

center of gravity of the latter, so that a fine oscillation and return trom
every oblique position must have resulted. You can see how the
bridge works by simply attaching one made of wire to the common
German desemer, when you sec how much better it works and how
well it oscillates. The ancient Romans, doubtless, attached that ugly

bridee to their beautiful balance just to cure it of that quite intoler-

able fault. 1t looks like an excrescence upon the original design.

If you ask why desemers so seldom are furnished with such bridges,
the answer is it is not the only requirement that a balance should oscil-
late: it must also be sensitive. It has already been remarked that
a good balance ought to have its point of support only a little above
the common center of gravity of the beam, the load (placed where
attached), and the counterpoise. The higher the point of support the
more the sensibility is lost.!  For example, this Germun desemer
leaves the horizontal position with an overload of one-fifth or oue-
sixth of an ounce (5 or 6 grams), but, with the bridge, it needs about
halt an ounce (15 grams) to give a perceptible turning. So it is with
the Clusium balance; it needs a third of an ounce to turn it percepti-
bly, so’that it never could have answered for fine weighing. In point
of sensibility, therefore, this balance left much to be desired.

Whether the Romans ever improved any further upon this type of
balance, or passed directly to the steelyard with the running weight,
or to this latter through the two-pan bilance with a rider, sucli as has
been found in Pompeii, remains undecided. The sensibility of the
Clusium balance certainly might have been greatly increased without

' Fig. 17 shows a desemer which must combine sensibility with rapid weighing and
which certainly would not upset, but would oscillate.—Fr.
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spoiling the oscillations. Thus the sensibility might easily have been

made four times as great, only doubling the period of oscillution.’

The Thibetan desemers show this.. That of fig. 15, for example, has

a gcnerzﬂ resemblance to the Gerinan desemers, except for having a*

puan.  But the mode of suspensior by the string is altogether different.

Our desemers are balanced on the string, which is stretched straight
by the handle, while the Thibetan string forms a sling which closes
upon the staff.  This alone would suffice to raise the axis of rotation
to ahout the middle of the staff: but, in addition, grooves are cut in
the staff of such a form as to raise the turning axis still higher. The
result is that the Thibetan desemers oscillate; and, in fact; their sensi-
bility i quite high, considering the simplicity of their construction.
We have scen that they would show distinctly the effects of very small

weights.  Kven our German desemer. hung in the same way, will show -

a departure from equilibrium of only one-seventh to one-tenth of an
ounce (3 or 4 grams). [ hardly need say that cutting the gmovés
involves the displacement of the scale. It will now be placed on the
side of the staff, wheve it can be read off during the operation of
weighing. It ix not necessary, as with our desemers, to turn the thing
over and look on the ander side. (The desemer of fig. 17 certuinly
would not upset.) _ '

We now come to the puzzling question, how it can he that the
Grerman desemers are so much ruder than those ot Thibet. As far as
1 can see there can be no mistake about the fact, though it is so
astounding as to raise doubt at fivst. T have examined about fifty
desemers, of which thirty were our property and were in uctual use at
the time we acquired them. The mode of weighing on strings is the
same in all, and the scale is always on the under side. Indeed. the
wooden handle for the string can not be managed in any other way.
The Russian desemers were used in the sume way.!  Why did not we,
like the Thibetan mountaincers, discover this simple improvement?
My opinion is that it was because we were not forced to it. :

In conclusion, let me call attention to one thing more about the

Clusium balance.  We have seen that this weighs down to a single-

ounce. Now, in the Altmark, the desemer is called “uenzel.” Betfore
the discovery of the Clusium balance no satistactory explanation of
this name had ever been suggested.  No German desemers capable of
weighing to an ounce are knowu. But perhaps it is now permissible
to infer that in the Altmark, which is very rich in Roman remains,
belances were formerly in use which, like that of Clusium, weighed to

ounces, and that, as the steelyard is called in German a * ptunder,” so .
the nume of these balances passed over to the ordinary desemers and

has been retained to this.day.

1 But not that of tig. 17, which must oscillate and has a string.—Tr.



