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Abstract The balance is the oldest real measuring
instrument. It is still a widely used instrument in science,
industry, commerce and in the household. It has found
significance as a symbol in religion, justice, commerce and
as an esoteric object. As a balance is always an interesting
object it is exhibited in many museums and there exist a lot
specialised scales-and-weight museums. We attempt to
give a survey of these.
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Introduction

A museum is a “permanent institution in the service of
society and of its development, open to the public, which
acquires, conserves, researches, communicates and exhibits
the rangible and intangible heritage of humanity and its
environment, for the purposes of education, study, and
enjoyment”, as defined by the International Council of
Museums [1] The UK Museums Association definition
(adopted 1998) is: Museums enable people to explore
collections for inspiration, learning and enjoyment. They
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are institutions that collect, safeguard and make accessible
artefacts and specimens, which they hold in trust for
society. For technical museums that “inspiration and
learning” aspect is especially important just in modern
times with its rapid change of techniques. For example, the
knowledge of construction of mechanical balances gained
over thousands of years may be forgotten soon, because
such instruments today are displaced by electronic
balances.

History of science museum

The Museion of Alexandria, Egypt and some similar
institutions of Greece may be regarded as the first muse-
ums. Most probably the Museion was founded at the
beginning of the third century BC and it was conceived and
opened during the reign of Ptolemy I Soter (367-283 BC)
(Fig. 1), or of his son Ptolemy II (309-246 BC). Museion
means sanctuary of the muses. Carved into the wall above
the shelves, a famous inscription read: The place of the
cure of the soul. Such institutions had more the character of
an academy or university and they had been connected with
large libraries. The Royal Library of Alexandria [2], Egypt
was once the largest library in the ancient world containing
about 500000 papyrus scrolls. Mark Antony (83-30 BC)
supposedly gave Cleopatra (69-30 BC) over 200000 scrolls
taken from the great Library of Pergamon for the library as
a wedding gift. Other than collecting works from the past,
the library was also home to a host of international
scholars, well patronized by the Ptolemaic dynasty with
travel, lodging and stipends for their whole families. As a
research institution, the library filled its stacks with new
works in mathematics, astronomy, physics, natural sciences
and other subjects. Most probably there were also scientific
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Fig. 1 Tetra drachma with head of Ptolmaios I, Soter, Pharao of
Egypt 367-283 BC

instruments, though standardisation work for scales-and-
weights was carried out in the temples by priests. Heron
Alexandrinus (the mechanicus) was a mathematician,
physicist and engineer who lived in 10-70 AD. From
Heron’s writings it is reasonable to deduce that he taught at
the Museion in Alexandria and most probably he presented
there his inventions.

Plutarch (AD 46-120) wrote that Caesar accidentally
burned the library down during his visit to Alexandria in 48
BC. However, this version is not confirmed in contempo-
rary accounts. It has been reasonably established that the
library or parts of the collection were destroyed on several
occasions. Finally, the whole building was destroyed, there
exist no image and it is still unknown where it was exactly
situated. In 2002, the new Bibliotheca Alexandrina was
opened near the site of the Old Library.

In the Roman Republic robbed Hellenistic statues pro-
vided the basis for art collections of rich people. Later on,
beginning in the fourteenth century, European dynasties
made similar collections. In the second half of the sixteenth
century, interest in unusual and curious things caused the
initiation of “Cabinets of arts and curiosities” in which
also old and newly invented instruments found their place.
The earliest prototype was the famous “Kunst- und
Wunderkammer” in the Castle Ambras, Tirol (Fig. 2) of
the archduke Ferdinand II of Austria and Tirol (1564—
1595) [3]. The collection is scattered and scientific objects
are exhibited today in the Kunsthistorisches Museum,
Wien, Austria and in the Amabras Castle. In the seven-
teenth and eighteenth century at almost every residence
such collections were established. However, these collec-
tions had been reserved for aristocrats and privileged
people and were not open for the public.

Since the eighteenth century the museum developed to
be an institution. The British Museum (Fig. 3) was estab-
lished in 1753, as the first national, public and secular
museum in the world [4]. Also such “public” museums
were often accessible only by the middle and upper classes.
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Fig. 2 Castle Ambras, Tirol, near Innsbruck, copper engraving of
Matthius Merian

It could be difficult to gain entrance. In London, for
example, prospective visitors to the British Museum had to
apply in writing for admission and to wait for a reply for
some weeks. Some Egyptian scales-and-weights are
exhibited there and in particular many papyri containing
drawings of scales. As a result of the French Revolution in
France the museums were opened for the public, e.g. the
Muséum Francais in the Louvre (Fig. 4). This was the first
truly public museum, opened in 1793, which enabled for
the first time in history free access to the former French
royal collections for people of all stations and status. In the
Louvre are exhibited the probably oldest bas-relief of a
balance in the hand of a Hethytic weigher. Furthermore,
Leonardo’s sketches of gravimetric hygrometers are stored
there.

In the nineteenth century, many specialised museums
were founded. The Smithsonian Institution founded 1846 at
Washington, USA, began to establish several museums,
e.g. the National Museum of American History which
includes collections of scientific instruments. 1857 the
Science Museum, London started with technical objects
shown at the Great Exhibition held in the Crystal Palace.
There are exhibited several Old-Egyptian balances and a
copy of the oldest balance. In the Musée des Arts et
Meétiers, Paris, the balances of Lavoisier are shown and as
well the first vacuum balance of Deleuil and Regnault. A

Fig. 3 British Museum, London, 1753, first national, public and
secular museum in the world
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Fig. 4 Louvre, Paris.1815. Louvre, Paris 1815. First truly public
museum, opened in 1793

more modern example is the exposition of the Bureau
International des Poids et Mesures at Sévres. Of course, all
standardisation authorities possess collections of old
instruments and they present their standard equipment The
Deutsches Museum at Munich (Fig. 5) was opened in 1906
[5]. The large collection of scales includes Gast’s electro-
magnetic and suspension balances.

Present situation

In the twentieth century, many specialised collections were
installed e.g. several scale and weight museums [6] and
numerous pharmaceutical museums [7]. Today nearly
every village has a local museum or a collection in the
town hall and in each of those small and lovely museums
you will find some household and commercial scales.
Many drug stores exhibit small collections of balances
stored after their use sometimes for more than a 100-years.

Fig. 5 Deutsches Museum, Munich, Germany, opened 1906

A recent development, with the expansion of the web, is
the establishment of virtual museums.

History and progress of development of scales are
documented in the extensive popular and scientific litera-
ture. As recent standard work, Kochsiek and Glaser’s
Comprehensive Mass Metrology [8], Jenemann’s The
Chemist’s Balance [9] and the Proceedings of the Inter-
national Conferences on Vacuum Microbalance Tech-
niques [10] should be mentioned.

The progress in mechatronics caused a rapid change
from pure mechanical scales to mechatronical designs
which conquered the market of laboratory balances. The
sensitivity of force cells with strain gauge was improved so
that they satisfied the requirements of industrial and
household scales. With oscillating sensors the range was
extended below the microgramme. The main advantage of
these new types of balances was easy and fast operation
and recording of the result which allowed for online
evaluation of results and its use for process control.
Therefore, suddenly a large number of obsolete laboratory
and other scales submerged into the antique market. A
lively scene of collectors of historical instruments and
respective societies arose. In particular weights and scales
were regarded by people interested in history of techniques.
Some of these collections are of scientific importance
besides the historical aspect. The balance collection of the
Deutsches Museums, Munich, Germany documents
the progress in science in instrumental techniques. The
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Fig. 6 Museum fiir Waage und Gewicht, Balingen, Germany
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Jenemann and Dannehl collections in Frankfurt and
Albstadt, Germany [11] include nearly thousand laboratory
scales and provide a survey on the development of
mechanical balances. Important weight and scales muse-
ums covering the whole field of mass determination are in
Balingen, Germany, (Fig. 6) and Campogalliano, Italy. The
balance collection of the Egyptian Museum, Cairo, gives a
survey of the early development of such instruments. Since
much Egyptian artwork is displaced and scattered

Fig. 7 Philipp-Mathdus-Hahn-Museum, Im Kasten, Albstadt-Onst-
mettingen, Germany

Fig. 8 PZF “CEFARM” Apteka Muzeum, Lublin, Poland
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throughout the world, we find in particular depictions of the
Egyptian “Death balance” on papyri and on sarcophagi in
many museums in every country.

Other collections are centred on inventors, e.g. the
Philipp-Mathdus-Hahn-Museum at Onstmettingen, Ger-
many (Fig. 7). Hahn was a protestant priest, ingenious
inventor of astrolabes, watches, balances, calculators and
he is regarded as the initiator of precision mechanical
industries in the Swabian Alb. Furthermore, many labora-
tory scales are included in pharmaceutical museums and in
historical drugstores which are found everywhere in the
world. As an example, we mention the Apteka Muzeum,
Lublin, Poland (Fig. 8).

Conclusions

The development of scales is well documented in the lit-
erature and by artefacts of instruments and weights
everywhere in museums. Extensive, but nevertheless
incomplete lists of museums which exhibit large collec-
tions of balances are given in references [6, 7]. They
include museums in the following countries: Argentina (1),
Australia (5), Austria (6), Belgium (3), Brazil (2), Canada
(4), Chile (1), China (2), Costa Rica (1), Croatia (2), Czech
(4), Denmark (13), Egypt (1), Finland (25), France (35),
Germany (57), Greece (1), Hungary (8), Iceland (2), Italy
(14), Japan (1), Lithuania (2), Luxemburg (1), Netherlands
(6), Norway (7), Poland (5), Portugal (1), Puerto Rico (1),
Romania (2), South Africa (3), Spain (13), Switzerland (4),
Slovakia (1), Sweden (26), Ukraine (2), United Kingdom
(7), USA (29) and Virgin Islands (1).

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

References

1. http://en.wikipedia.org/wiki/Museum. 2009.

2. http://en.wikipedia.org/wiki/Ancient_Library_of Alexandria.
2009.

3. Primisser A. Die kaiserlich-konigliche Ambraser-Sammlung.
Wien: Heubner; 1819.

4. Caygill M. Creating a great museum: early collectors and the
British Museum. The British Museum. 2009. http://www.fathom.
com/course/21701728/index.html.

5. Klemm F. Geschichte der naturwissenschaftlichen und technis-
chen Museen. Abhandlungen und Berichte-Deutsches Museum.
1973;41:2.

6. http://www.mass-und-gewicht.de/, MaB und Gewicht - Zeitschrift
fiir Metrologie.

7. PerBos Farmacihistoriska Sidor. http://home.swipnet.se/Pharm
Hist/.


http://en.wikipedia.org/wiki/Museum
http://en.wikipedia.org/wiki/Ancient_Library_of_Alexandria
http://www.fathom.com/course/21701728/index.html
http://www.fathom.com/course/21701728/index.html
http://www.mass-und-gewicht.de/
http://home.swipnet.se/PharmHist/
http://home.swipnet.se/PharmHist/

The balance in the museum 773

8. Kochsiek M, Gldser M, editors. Comprehensive mass metrology. 10. Chadzynski GW, Robens E, Jayaweera SAA. Preface. J Thermal

Berlin: Wiley-VCH; 2000. Anal Calorim. 2006;86(1):1-6.
9. Jenemann HR. Die Waage des Chemikers-The Chemist’s Bal- 11. Robens E, Kiefer S. Die Sammlung Jenemann ist nun in Onst-
ance. DECHEMA: Frankfurt am Main; 1997. mettingen. Mafl & Gewicht. 2009;89:2195-6.

@ Springer



	The balance in the museum
	Abstract
	Introduction
	History of science museum
	Present situation
	Conclusions
	Open Access
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


