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Chapter 1

Prefaces to the Collected Works of
Wilhelm Weber (1892-1894)

1.1 [Voigt, 1892] Preface to the First Volume

V. Voigt3

This First Volume of W. Weber’s Collected Works contains treatises from the fields of
acoustics, mechanics, optics and thermodynamics. The majority of these works date from
the time before Weber was led by Gauss into the area of work in which his strength was to
fully develop and his scientific personality was to grow to the importance that is generally
recognized today.

The treatises collected here are primarily of historical interest; they only partly contain
independent works, and even in these some of them must be rejected as incorrect. But in an
edition which is primarily intended as a memorial to the great physicist, these landmarks of
the beginnings of his development must not be missing.

The chronological order of the treatises could not be the sole criterion for their arrange-
ment, as it would often have separated related works from one another. Rather, it seemed
appropriate to form groups of works with related content, to introduce a chronological or-
der within them, and to arrange the groups themselves in the two Parts of the Volume
approximately according to the date of the treatise that opened them.

The First Part (Acoustics) is opened by the treatises I-XIII, written under Chladni’s
direct influence, which partly report critically on the acoustic work of others, partly repeat
and continue experiments carried out by them.4 The series concludes with a biography of
Chladni and a paper on his acoustics.

A second series is formed by the treatises on the tones of reed pipes, in which Weber
shares truly new and fundamental observations on an area that had hardly been dealt with
before, and by a number of short notes on individual questions of acoustics; it is concluded
by the short overview of the whole of acoustics written in 1835 for the Universallexikon der
Tonkunst (Universal Lexicon of Music).

3[Voi92]. Woldemar Voigt (1850-1919) was a German physicist.
4Ernst Chladni (1756-1827) was a German physicist and musician. He is specially known for the so-called

Chladni figures or Chladni patterns, that is, the modes of vibration on a rigid surface.
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Attached to this Part is one of the reviews that Chladni gave to his young friend’s
habilitation thesis, which is printed under article XIV.

You will search in vain for W. Weber’s doctoral dissertation among the papers compiled
here; according to the results of my inquiries, it was not printed and has not been found in
manuscript form in his estate. The title “Theoria efficaciae laminarum maxime mobilium
arcteque tubos aerem sonantem continentes claudentium” (The theory of the efficiency of
the most movable plates and the trumpets closely containing the sounding air) suggests with
certainty that it served in an extended form as a habilitation thesis.

If the treatises collected in the First Part bear witness to the continuous occupation
with a closed area of physics, the treatises compiled in the Second Part (mechanics, optics,
thermodynamics) provide information on problems that are dealt with more occasionally
and for a shorter period of time.

The seeds for a greater development lie here especially in the treatises V-VII, in which
the phenomena of the elastic aftereffect are subjected to an exact investigation for the first
time according to an ingenious method by Gauss.

Of particular interest is also treatise XVI, in which the author presents and applies a very
useful method for observing the difference between the adiabatic and isothermal dilatation
of solid bodies, which he, however, still based on the standpoint of the older heat theory,
utilizes in a substantially different way than is currently the case.

The present collected edition adheres strictly to the original publications — apart from
the correction of individual obvious arithmetical and printing errors. With regard to form,
it should be noted that citations which refer to a passage in the same treatise have simply
been changed in accordance with the new edition, — citations which refer to other treatises
by Weber have been left in their original form, except for the introduction of a consistent
numbering of the volumes of Poggendorff’s Annalen;5 in the latter case, a reference to the
corresponding passage in the collected edition has been added in square brackets below the
page. Other additions by the editor are identified as such by the same symbol.

Göttingen, July 1892.
W. Voigt.

1.2 [Riecke, 1892] Preface to the Second Volume

E. Riecke6

The Second Volume of Wilhelm Weber’s Collected Works contains his treatises in the
area of magnetism. Gauss had devised new and highly sophisticated means of observation for
the study of the Earth’s magnetism and had shown how the strength of terrestrial magnetism
could be expressed in the general units of length, mass and time independently of the variable
strength of the oscillating magnetic needle.7 After his appointment to the chair of physics

5Johann Christian Poggendorff (1796-1877) was a German physicist. He was the Editor of the Annalen

der Physik und Chemie from 1824 to 1876. The modern Annalen der Physik is the successor to Poggendorff’s
Annalen.

6[Rie92]. Eduard Riecke (1845-1915) was a German experimental physicist who studied under Wilhelm
Weber at the University of Göttingen. In 1881 he succeeded Weber at Göttingen University.

7Gauss’ work on the intensity of the Earth’s magnetic force reduced to absolute measure was announced
at the Königlichen Societät der Wissenschaften zu Göttingen in December 1832, [Gau32] with English trans-
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in Göttingen, Weber took an eager and successful part in the further pursuit of the path
thus opened up. He joined forces with Gauss in the publication of “Resultate aus den
Beobachtungen des magnetischen Vereins” (Results from the Observations of the Magnetic
Society), of which 6 volumes appeared from 1836-1841.8 These were not only to contain the
corresponding observations of the numerous places that had joined the Magnetic Society,
their graphic representations and the explanations attached to them; they were also to
include all work relating to the broad field of geomagnetism and thus provide the impetus
for new advances in science. The significance of what Gauss and Weber created in the decade
of their joint work does indeed go far beyond the goal they initially pursued. A large part of
our present-day art of observation has developed from the problems they dealt with, and it is
above all to Weber’s credit that he extended the strict principles introduced by Gauss to the
measurements of galvanism. Weber’s contributions to the Resultate form the greater part
of the treatises combined in this Second Volume of the collected works. The explanations
of the term-observations, which were written by Weber for the last four volumes, serve the
direct purposes of the Magnetic Society. These are only reproduced in excerpts, containing
comments that characterize the entire activity of the Society or refer to important results
of the observations. These explanations would be followed by the essays devoted to the
description of the Göttingen Magnetic Observatory and the apparatus installed there. They
are not only of great historical interest, but are still of immediate practical importance
today due to the theories of the instruments, their errors and corrections they contain.
Weber endeavored with great success to construct instruments for determining the elements
of terrestrial magnetism while traveling that were both comprehensive and highly accurate.
Several essays are devoted to the description of these instruments, some of which we still
use today in a barely modified form, and to the presentation of the observations made with
them.

The requirements and experiences that arose from this work inevitably led to questions
of more general importance. This includes the study of the dependence of bar magnetism
on temperature, the results of which have since been confirmed but hardly extended. Of the
treatises relating to the doctrine of induced magnetism (IX, XX and XXIII of this Volume),
we may regard the first as the forerunner of the investigations described in the treatise
XXVIII of this Volume and in the third treatise on elektrodynamische Maassbestimmungen
(Electrodynamic Measurements).9 This earlier work leads to even less general results, as
Weber seems not to have known the points of view of Poisson’s theory when he wrote it.10

The second treatise describes the effects of coercive force, which are closely related to those
recently described as “hysteresis”. In the Leipzig invitation paper, the magnetic properties

lations in [Gau33a], [Gau37a] and [Gau21a], see also [Rei02, pp. 138-150]. The original paper in Latin was
published only in 1841, although a preprint appeared already in 1833 in small edition, [Gau41] and [Rei19].
Several translations have been published. There are two German versions, one by J. C. Poggendorff in 1833
and another one in 1894 translated by A. Kiel with notes by E. Dorn; a French version by Arago in 1834; two
Russian versions, one by A. N. Drašusov of 1836 and another one by A. N. Krylov in 1952; an Italian version
by P. Frisiani in 1837; an English extract was published in 1935, while a complete English translation by S.
P. Johnson was published in 2003 and 2021; and a Portuguese version by A. K. T. Assis in 2003: [Gau33b],
[Gau34], [Gau36], [Gau37b], [Gau94], [Gau35], [Gau52], [Gau75], [Gau03], [Ass03] and [Gau21b].

8[GW37], [GW38], [GW39], [GW40b], [GW41] and [GW43]. See also [GW40a].
9The 8th treatise on Elektrodynamischen Maassbestimmungen (Electrodynamic Measurements) was pub-

lished posthumously. These 8 treatises have already been fully translated into English: [Web46] and [Web21c];
[Web52b] and [Web21d]; [Web52a] and [Web21g]; [KW57] and [KW21]; [Web64] and [Web21b]; [Web71],
[Web72] and [Web21f]; [Web78] and [Web21e]; [Web94b] and [Web21a].

10Siméon Denis Poisson (1781-1840).
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of steel are explained by the assumption that it is composed of parts of greater and lesser
coercive force. The treatise on magnetic friction still contains almost everything we know
about this subject today.

The treatises in the area of magneto-electricity are of particular interest, not only because
of their own importance, but also because of their relationship to the [series of works on] elek-
trodynamische Maassbestimmungen (Electrodynamic Measurements). They form the bridge
from magnetism to electrodynamics, the field to which Weber gave a new form through a
series of epoch-making, truly classical works. Some of the treatises belonging to this field can
in themselves be counted with the same right to galvanism or electrodynamics; they have
been included in the present Volume because of their close relationship to others of purely
magnetic content.

The treatise on unipolar induction forms the starting point for its own extensive literature
and numerous controversies. Weber himself gave rise to these. He had first explained the
phenomenon with the help of a peculiar idea, which was, however, linked to the assumption
of the real existence of magnetic fluids; he later emphasized the contradiction of his [earlier]
theory [of unipolar induction] with the laws of electrodynamics and the possibility of an-
other explanation in a Note to the third treatise on elektrodynamische Maassbestimmungen
(Electrodynamic Measurements), but without developing it himself. The first application of
magnetic induction to the measurement of galvanic resistances can be found in the seventh
treatise of this Volume. The induction inclinometer11 described by Weber as early as 1837
is also of interest because the ingenious principle underlying its construction was later used
in one of Weber’s methods of absolute resistance measurement; and when he later gave the
Earth inductor the form in which it has remained essentially unchanged ever since as one of
the physicist’s most important instruments, he did not limit himself to magnetic applications
in the illustration of the new method of measurement, but added the important proof of how
attenuation can be used as a measure of the sensitivity of a multiplier, which then provided
a new solution for the fundamental task of galvanometry, the absolute resistance measure-
ment. It is hardly necessary to recall the importance of this work for practical physics. The
fact that Weber recognized the importance of magneto-electric forces in this direction early
on is evident from his essays on the rotation inductor and magneto-electric machines, which
cannot be regarded without interest as the forerunners of our electrotechnical literature,
which is now so widespread.

Apart from two rearrangements required by the context, the treatises which we have
attempted to characterize briefly in the foregoing have been printed in chronological order
in the present Volume; a separation into individual groups did not seem expedient in view
of the multiple relationships between them. As in the First Volume, the essays are printed
strictly according to their first publication. Citations that refer to a passage in the same
treatise have been changed in accordance with the new edition, while citations that refer to
other treatises by Weber have been left in their original form. In the latter case, a reference
to the corresponding passage in the complete edition is added below the page. In the same
way, the frequent citations to treatises by Gauss are supplemented by a reference to the

11In German: Induktionsinklinatorium. The dip circle, dip needle, inclinometer or inclinatorium is an
instrument used to measure the angle between the horizon and the direction of terrestrial magnetism (the
dip angle). It consists essentially of a magnetic needle pivoted at the center of a vertical graduated circle.
Weber’s Induktions-Inklinatorium is a new instrument which he presented in 1837, [Web38]. It offered a novel
way to circumvent the two main problems with dip circles: the effect of gravity, and the need to reverse the
polarity of the needle, [WSH03].
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complete edition of Gauss’ Collected Works. These and all other additions by the editor are
indicated by square brackets.

Göttingen, July 1892.

Eduard Riecke.

1.3 [Heinrich Weber, 1893] Preface to the Third Vol-

ume

Heinrich Weber12

The Third Volume contains the treatises published by Wilhelm Weber up to the end
of 1857 in the areas of galvanism and electrodynamics in the same order in which they
were published. As a result of this arrangement, the seven treatises to which Weber gave
the common title “Elektrodynamische Maassbestimmungen” (Eletrodynamic Measurements)
appear here separately from one another, and the first four of them are printed in this Volume
under articles numbers V, X, XI and XV, while the later three are included in the Fourth
Volume.13

It would have been desirable to combine these seven treatises of fundamental importance,
which follow on harmoniously from one another and appear as a rounded whole, in one
Volume. However, the division of the treatises into two Volumes would have been so uneven
that it seemed advisable to refrain from such a combination of all seven treatises. Instead,
the strictly chronological arrangement has ensured that, with only a few exceptions, treatises
of related content follow one another, giving the reader an insight into the development of
W. Weber’s work in the areas of galvanism and electrodynamics.

Treatises I to IV deal specifically with the galvanic current; in particular, in treatise II,
page 9, the absolute unit of measure for current intensities is first precisely specified, which
Weber probably used for the first time in the treatise on magnetic friction (Volume II, pages
202 and 203). Treatises II and IV contain the theory of the tangent galvanometer, and in
treatise III the electrochemical equivalent of water is subjected to precise measurement for
the first time on the basis of the introduced absolute unit of [current] intensity.

The simultaneous occupation with galvanic currents and magnetic phenomena soon led
Weber to a precise study of Ampère’s investigations, the result of which is set down in the first
treatise published under the title Elektrodynamische Maassbestimmungen (Electrodynamic
Measurements), which is printed here under treatise number V.14 With the aid of a number
of instruments newly invented by him, Weber proves the correctness of Ampère’s law in

12[Web93]. Heinrich Weber (1839-1928) was a German physicist. He was the nephew of Wilhelm Eduard
Weber (son of his older brother, the physician Ernst Heinrich Weber (1795-1878)). He was professor of
physics at the Ducal Technical University Carolo-Wilhelmina from 1866 until his retirement in 1906.

13See footnote 9.
14[Note by AKT:] André-Marie Ampère (1775-1836). Ampère’s masterpiece was published in 1826,

[Amp26] and [Amp23]. There is a complete Portuguese translation of this work, [Cha09] and [AC11]. Partial
English translations can be found at [Amp65] and [Amp69]. Complete and commented English translations
can be found in [Amp12] and [AC15]. A huge material on Ampère and his force law between current ele-
ments can be found in the homepage Ampère et l’Histoire de l’Électricité, http://www.ampere.cnrs.fr and
[Blo05], at the homepage of the Friends of André-Marie Ampère, https://saama.fr, and at the homepage
of the Ampère Museum, https://amperemusee.fr/en.

http://www.ampere.cnrs.fr
https://saama.fr
https://amperemusee.fr/en
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the sharpest possible terms, and then establishes his fundamental law of electrical action,
by which the electrostatic, electrodynamic and induction phenomena are traced back to a
common basis.

In the treatises designated here as VII and XI, Weber turns to the study of diamagnetism,
which shortly after its discovery by Faraday in 1846 became of outstanding importance for the
theory of magnetism, insofar as the explanation of diamagnetic phenomena simultaneously
brought about a decision between the hitherto equally valid hypotheses about the nature
of magnetism.15 Weber not only succeeded in comparing the magnitude of diamagnetic
and magnetic forces, but also in generating diamagnetic induction currents and determining
the relationship between their intensity and that of magnetic induction currents. These
investigations then led to a precise conception of the nature of magnetism and diamagnetism.

The construction of the Earth inductor, which was initially only used for inclination
measurements, led Weber to establish an absolute unit of measure for electromotive forces.
At the same time, however, this also provided the absolute unit of measure for galvanic
resistance with the aid of the previously established absolute unit of measure of [current]
intensity according to Ohm’s law.16 The units of measurement are discussed in depth in the
treatise X, and the methods of measuring resistance according to absolute units are discussed
in detail. This system of units, which is based on magnetic actions, has become generally
accepted today with only minor modifications.

The fundamental law established by Weber contains a constant whose numerical value
he determined jointly with Rudolph Kohlrausch and published in the treatise listed under
number XV.17 Knowledge of this constant makes it possible to express quantities measured
in magnetic or electrodynamic units in mechanical units or vice versa.

These few words may suffice to give an indication of the wealth of intellectual work
contained in the following treatises, which, in addition to their theoretical importance, also
form a model for experimental research. As in the first two Volumes, remarks and citations
that do not originate from Weber himself are indicated by square brackets; only in the case
of some citations has the page number of the original text been directly replaced by the
corresponding page number of the present Volume for the convenience of the reader. The
treatises by Gauss frequently cited in the text have been accompanied by a location reference
in Gauss’ Collected Works.

Brunswick, January 1893.
Heinrich Weber.

1.4 [Heinrich Weber, 1894] Preface to the Fourth Vol-

ume

Heinrich Weber18

The Fourth Volume follows on directly from the Third Volume in terms of content. It

15Michael Faraday (1791-1867). See [Far46a] and [Far46b].
16Georg Simon Ohm (1789-1854). Ohm’s law is from 1826: [Ohm26a], [Ohm26c], [Ohm26d], [Ohm26b]

and [Ohm27] with French translation in [Ohm60] and English translation in [Ohm66].
17See footnote 9.
18[Web94a].



11

contains all the treatises and essays in the areas of galvanism and electrodynamics that
Wilhelm Weber published in the period 1858-1880, as well as a number of treatises and
essays that have been found in his estate. An essay with remarks on the Munich Magnetic
Observatory, which was only discovered after the publication of the first three Volumes and
could therefore no longer be included in the Second Volume, to which it belongs in terms of
content, is also included as an Appendix.

The treatises, with the exception of those forming the handwritten posthumous works
and the Appendix, have been arranged in chronological order, for the same reasons that
prompted the same arrangement in the Third Volume. The last three of the seven treatises
published under the joint title “Elektrodynamische Maassbestimmungen” (Electrodynamic
Measurements), the first four of which were printed in the Third Volume, can be found under
treatises numbers V, VIII and XII and an eighth treatise belonging to them, which has not
yet been published, is included as the first treatise in the handwritten posthumous works.19

While the first four treatises of the Elektrodynamische Maassbestimmungen (Electrody-
namic Measurements) mainly deal with the investigation of the reciprocal forces that electric
particles exert on each other or on other bodies, the following treatises, which are included in
this Volume, are primarily concerned with the movements of the electric particles caused by
these forces. It was a curious coincidence that when Wilhelm Weber was about to publish his
first paper on this subject, Kirchhoff, who had been working on the laws of galvanic currents
at the same time, had already presented the editor of the Annalen für Physik und Chemie
with a treatise on the same subject a short time earlier.20 The remark by J. C. Poggendorff
included under number VI, to which Wilhelm Weber himself refers (Wilhelm Weber’s Werke,
Vol. IV, p. 130), refers to this. It was not until six years later that Wilhelm Weber published
his treatise on electrical oscillations (number V), in which he then combined the content of
the previously withdrawn treatise with a comprehensive experimental investigation, in which
Rudolph Kohlrausch participated until his death in 1858. In this treatise, Wilhelm Weber
introduces the mass of electric fluids for the first time and then develops the equations for
the movement of electricity in wires, especially in those of circular shape, according to the
general laws of mechanics, without assuming, as Kirchhoff did, the validity of Ohm’s law
even in cases where the current intensity in the individual current elements is different and
subject to rapid change.

In the following treatises VIII and XII of the Elektrodynamische Maassbestimmungen, to
which treatises VII, IX and above all treatise X “Ueber die Bewegung der Elektricität in
Körpern von molekularer Konstitution” (On the motions of electricity in bodies of molecular
constitution) published in Poggendorff’s Annalen are to be counted as connecting links, W.
Weber enters into investigations for which the energy principle forms the basis. In treatise
number VIII, in particular, the relation of the fundamental law of electric action to the
energy principle is examined more closely, and it is shown that there is no contradiction
between the fundamental law and the latter principle, as has been asserted by others, unless
assumptions are made about initial states whose compatibility with existing nature requires
special proof. At the beginning of treatises X and XII, Wilhelm Weber then proceeds to
detailed considerations of the energy principle by showing that the energy principle formu-
lated in the usual way, to which Carl Neumann had drawn attention, is capable of extensions
which, depending on their nature, lead to different results.21 The extension which Wilhelm

19See footnote 9.
20Gustav Kirchhoff (1824-1887) was a German physicist and mathematician. See footnote 5.
21Carl Gottfried Neumann (1832-1925) was a German mathematician, the son of the mineralogist, physicist
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Weber gives to this principle consists in the assumption that the energy of interaction and
the relative living force of two particles are homogeneous quantities whose sum is always
equal to a constant. If this extension is valid, then the initial conditions can no longer be
assumed to be completely arbitrary; on the contrary, all assumptions which in themselves
contradict the underlying principle are excluded from the outset. Wilhelm Weber also derives
the ordinary energy principle from the principle of the conservation of energy formulated by
him and shows how the law of electrodynamic potential results from his principle and the
law of electrostatic potential.

Following on from the laws of motion of two particles that are only subject to their
interaction, which have already been developed in treatise VIII, special cases are then dis-
cussed in detail in treatise XII. Of particular importance are also the investigations carried
out in treatise X, on the motion of electricity in bodies of molecular constitution, in which
the galvanic, magnetic and thermal actions, which can occur simultaneously in ponderable
bodies, are brought into the field of consideration. In doing so, Wilhelm Weber abandons his
earlier view of the galvanic current as a double current and, taking up earlier considerations
(Wilhelm Weber’s Werke, Vol. III, p. 403), gives a clear idea of the generation of thermal
energy by the galvanic current and of the cause of resistance in metallic conductors.

The above-mentioned treatises are now joined organically by the first treatise included in
the handwritten posthumous works, which has not yet been published and which, according
to the title given to it by W. Weber himself, is the eighth of the seven treatises published
under the title “Elektrodynamische Maassbestimmungen”. Wilhelm Weber may well have
suspected that he would not be able to go into the details of the immense field of phenomena
covered by the observations in this treatise, and so individual sections appear as pointers to
the paths leading to a further expansion of the field of research.

On the basis of the assumption that all ponderable molecules are mere compounds of
equal quantities of positive and negative electricity, and that the attractive force of equal
quantities of dissimilar electricity is greater than the repulsive force of the same quantities of
similar electricity, Wilhelm Weber moves from the field of the pure theory of electricity to that
of ponderable bodies. He shows how the various kinds of ponderable molecules, especially
those of the elements, can be thought of as composed of electric molecules, furthermore how
metallic conductors differ from glassy and crystalline bodies, and how, on the basis of this
difference, the propagation of electricity and heat in the former takes place in a different
way, namely by ballistic motion, than that of light and heat in the latter, namely by wave
motion. According to Wilhelm Weber’s view presented here, the luminiferous aether is a
static medium made up of positive electric molecules.

The original manuscript of this treatise contains, in addition to the Sections included
here, four other Sections whose titles are given in a Note added at the end of the treatise.
Since Wilhelm Weber himself later excluded these Sections from the treatise, it was necessary
to refrain from publishing them. It should be noted, however, that the entire estate has been
handed over to the Royal Library in Göttingen for safekeeping, thus preserving the possibility
of gaining insight into the content of these Sections.

In addition to these treatises on the nature of electricity and ponderable bodies, the
present Volume contains two more of particular importance, namely treatise number III
“Zur Galvanometrie” (On galvanometry) and treatise number XIV, published in collabo-
ration with Zöllner, of which the latter is Wilhelm Weber’s last experimental work.22 In

and mathematician Franz Ernst Neumann (1798-1895).
22Johann Karl Friedrich Zöllner (1834-1882) was a German astrophysicist.
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the former, the methods of absolute resistance measurements are discussed and a complete
theory as well as the most advantageous construction of galvanometers are given and the
copying methods are subjected to a detailed examination, while the latter deals with the
establishment of a standard conductor whose resistance can be determined at any time ac-
cording to absolute units, which should facilitate the general application of absolute units
in electrodynamics. Wilhelm Weber was no longer able to carry out the originally planned
comparison of the resistance of this standard conductor with today’s generally accepted
practical unit of resistance, the ohm.

In addition to the above-mentioned treatise on elektrodynamischen Maassbestimmungen,
the handwritten posthumous works also contains essays and treatises, some of which origi-
nate from very different periods of Wilhelm Weber’s life. Some of them were undoubtedly
intended for publication, although perhaps in a different form, but for unknown reasons were
not published; others, on the other hand, are transcripts, interwoven with various remarks
which Wilhelm Weber quickly threw in to support his memory, the compilation of which
could often only be accomplished by overcoming great difficulties. Of these, the larger trea-
tise “Über Maassbestimmungen” (On Measurements) should be emphasized here, which has
not lost its importance even today after the general acceptance of the absolute system of
units. Although this treatise was not written until after 1864, Wilhelm Weber’s posthumous
notes from 1834 show that at that time he had already reduced the most important physical
quantities to absolute units utilizing the basic units of length, time and mass. The essay
“Über die Einrichtung des Bifilargalvanometers” (On the setup of the bifilar galvanometer) is
in any case of much earlier origin than the addition added to it in 1864, which deals with the
simultaneous measurement of geomagnetism and current intensity in absolute units. Finally,
the two essays “Bemerkungen zu der Abhandlung: Untersuchungen über den galvanischen
Lichtogen, von Edlund” (Comments on the paper: “Investigation into the electric arc” by
Prof. E. Edlund) and “Elektroskopische und elektrodynamische Wirkung der freien Elek-
tricität geschlossener Ketten” (Electroscopic and electrodynamic actions of free electricity
in closed circuits) lead to a different field, because both refer to the charge on the surface of
conductors in which the electricity is in motion.

We have refrained from publishing some of the essays that were also found in the estate,
partly because they date from very early in Wilhelm Weber’s life and no longer offer anything
new today, and partly because their content has been included in later treatises. To confirm
this, the documents may be listed and their essential content indicated.

The first essay belonging here, which is entitled “Der Dämpfer” (The damper), was in-
tended to be included in the Resultate aus dem Beobachtungen des magnetischen Vereins
(Results from the Observations of the Magnetic Society), 1837. After explaining the pur-
pose of a damper, the action of a closed metal ring as a multiplier, then as an inductor and
finally, when both actions are combined, as a damper, is considered in more detail. The
paper concludes with a calculation of the reduction in vibration of the [magnetized] needle
and a comparison of the damping action with the action of a damping rod. A second essay,
“Über die Einrichtung der Multiplikatoren” (On the setup of multipliers), is the forerun-
ner of the detailed considerations given later in the treatise “On galvanometry”. The third
essay “Über ein neues Galvanometer” (On a new galvanometer) deals with the setting up,
installation and testing of the bifilar galvanometer and its use for absolute [current] intensity
measurements and for determining the electrochemical equivalent of oxygen and hydrogen,
an application which Wilhelm Weber discusses in detail in the essay on the electrochemical
equivalent of water (Wilhelm Weber’s Werke, Vol. III, p. 13). The fourth essay, comprising
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only a few pages, deals with “Die absolute Messung der in einer Leidener Flasche vorhande-
nen freien Elektricität” (The absolute measurement of the free electricity present in a Leiden
jahr). The measurement is based on oscillation and deflection experiments of a movably sus-
pended, charged Franklin’s plate, on which another charged Franklin’s plate acts from a
distance. This task has been solved in a more perfect way in the treatise, Elektrodynamis-
che Maassbestimmungen, insbesondere Zurückführung der Stromintensität auf mechanisches
Maass (Electrodynamic measurements, specially attributing mechanical units to measures
of current intensity) (Wilhelm Weber’s Werke, Vol. III, p. 618). Finally, the resolution is
a document comprising 11 quarto pages without a heading, which contains the proposal to
produce an arbitrary unit of measure for galvanic resistance to facilitate galvanic measure-
ments, especially for technical applications, and to distribute a large number of copies of this
unit. However, this practical unit of measure must be measured precisely in absolute units.
This is followed by the derivation of the oscillation equation of a magnetic needle within a
multiplier, if self-induction is taken into account.

The writings compiled in this Volume under the title “Nachlass” (Posthumous works)
can only be handed over to the public with all reservations, since it must appear doubtful
whether Wilhelm Weber intended them for printing, especially in the form in which they
were found in the estate. Although it was obvious to make changes to the wording and
presentation in various places, as Wilhelm Weber would undoubtedly have done himself in
the event of publication, this was not done in all cases, as the heading “handschriftlicher”
Nachlass (“handwritten” posthumous works) already sufficiently indicates. All quotations
and additions which do not originate from Wilhelm Weber himself are, as in the previous
Volumes, also indicated in this Volume by square brackets.

Brunswick, January 1894.
Heinrich Weber.

1.5 [Riecke, 1893] Preface to the Fifth Volume

Eduard Riecke23

Three of the sons of the Wittenberg theologian Michael Weber devoted themselves to
the study of the natural sciences and the close intellectual community that bound them
together throughout their lives was commemorated in two epoch-making works, one of which,
the Wellenlehre (Wave Theory), arose from the joint work of Wilhelm Weber and his older
brother Ernst Heinrich, the other, die Mechanik der Gehwerkzeuge (Mechanics of the Human
Walking Apparatus), from the joint work of Wilhelm and his younger brother Eduard.24 In
the preface to the Wellenlehre, the brothers report on a coincidental external reason for
their investigations. However, it can be assumed that their attention had already been
drawn to problems of wave theory at an earlier stage. In the first place, through their
friendly relationship with Chladni, the founder of experimental acoustics, to whom the work
is dedicated.25 The older brother, however, who was already a professor in Leipzig at the time
of the joint work, also had the physiological applications of wave theory in the background

23[Rie93].
24Ernst Heinrich Weber (1795-1878) was a German physician. Eduard Friedrich Weber (1806-1871) was a

German anatomist and physiologist. See [WW25] and [WW36] with English translation in [WW92].
25See footnote 4.
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of his thoughts. Two years after the publication of the joint work, he published the first of
the treatises that made him the founder of an exact physical theory of blood circulation.

The Wellenlehre (Wave Theory) is one of the classic works of physical literature, above
all because of its beautiful and fundamental investigations into the waves of incompressible
fluids. What is said about this in the first main part of the work must still be read today by
everyone who wants to become more familiar with this part of hydrodynamics. The numerous
observations, the measurements carried out with such simple means in the most meaningful
way still contain enough stimulation for further experimental and theoretical investigations.
The peculiar attempt to build a bridge from the discovered laws of wave motion to the
phenomena of vortices was, of course, doomed to fail, since the later progress of science
revealed an essential difference between the two types of motion. In the context of the
whole, however, the three paragraphs on the formation of vortices could not be suppressed.

The second main part of the work deals with waves in relation to sound and light; it is
less extensive than the first and is no longer as directly relevant as the first part. The allusion
in § 249 to a connection between the sound of a string and the shape it alternately assumes
as it vibrates has been replaced by a comprehensive theory of overtones and vocal sounds;
new methods of observation, new instrumental aids of great perfection have been created,
and the results of research have been made more generally accessible through excellent
works. Weber’sWellenlehre (Wave Theory), however, always contains a series of fundamental
observations in its part devoted to acoustics, to which every presentation of acoustics still
refers. With reference to this, we recall the measurements of the speed of rope waves, the
studies on reed pipes and the occurrence of silence in the vicinity of vibrating tuning forks.

Only a few paragraphs are devoted to the wave theory of light; optics was far removed
from the authors’ own experimental work and Fresnel had only opened the series of his works
a few years earlier; in the same year as the Wellenlehre, the translation of a Fresnel treatise
appeared for the first time in the Poggendorff’s Annalen der Physik.26

The same principles were applied to the present reprint of the Wellenlehre as to the
reprint of the collected treatises in the earlier Volumes. The sign for the beginning of a new
paragraph had been omitted in some places in the original work, for example in § 3 and § 143,
the sign for § 219 was used twice; these oversights could easily be corrected using the detailed
table of contents printed before the work. There were a number of discrepancies between
the text and the figures, with parts of the figures or individual letters missing. In most
cases, there could be no doubt about the small changes and additions that had to be made
to ensure consistency. In all these cases, the text or the figure was changed or supplemented
according to the circumstances. A Note on pages 96 and 98 draws attention to a major
deviation, which could only be completely eliminated by a more radical change to the text.
In Figure 15, the missing letters have not been added, as the necessary indications are not
given; incidentally, the understanding of the relevant § 94 is not impaired by this. We have
refrained from transferring the length measurements based on Paris feet to the metric system.
The observations are not concerned with the determination of absolute physical constants,
but with the measurement of phenomena whose course depends on the specific conditions of
the experiment. On the other hand, the value in grams is added for weights that are given in
the medicinal weight, which is foreign to physicists; an overview of the units of the medicinal
weight used by the authors is given in a Note on page 128. The column titles of the original
had to be changed because of the differences in the typesetting. As a rule, the content of
the entire section is given on the left-hand page, while the heading on the right-hand page

26Augustin-Jean Fresnel (1788-1827). See [Fre25].
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follows the original version as closely as possible. The extracts from the works of Laplace, La
Grange, Gerstner, Poisson and Cauchy contained in the third section have been compared
with the originals and the text and formulas were subsequently improved in some places.
Additions and comments by the editor are indicated by square brackets. In the table of
contents, the numbers in brackets indicate the relevant pages of the original.

Göttingen, March 1893.
Eduard Riecke.

1.6 [Merkel and Fischer, 1894] Preface to the Sixth

Volume

F. Merkel and O. Fischer27

The publication of this Sixth Volume of Weber’s Collected Works was undertaken by W.
Braune in Leipzig, who was not only closely related to the Weber family, but also had to
be regarded as the most qualified editor of the “Mechanik der menschlichen Gehwerkzeuge”
(Mechanics of the Human Walking Apparatus) in terms of his entire line of work.28 As
with numerous other works, he had invited Otto Fischer in Leipzig to collaborate with him.
However, before both could begin their work, W. Braune was taken away from science by
an untimely death. He was replaced by a full member of the Königl. Gesellschaft der
Wissenschaften (Royal Society of Sciences [of Göttingen]), Fr. Merkel in Göttingen, who
was now responsible for the edition together with O. Fischer.

October 1893.
Fr. Merkel (in Göttingen) and O. Fischer (in Leipzig).

27[MF94]. Friedrich Sigmund Merkel (1845-1919) was a German anatomist. Otto Fischer (1861-1916) was
a German physiologist and mathematician.

28Christian Wilhelm Braune (1831-1892) was a German anatomist. He was son-in-law to Wilhelm Weber’s
older brother, Ernst Heinrich Weber. See footnote 24.
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senschaften zu Leipzig, mathematisch-physischen Classe, 1:485–577, 1852.
Reprinted in Wilhelm Weber’s Werke, Vol. 3, H. Weber (ed.), (Springer, Berlin,
1893), pp. 473-554.

[Web52b] W. Weber. Elektrodynamische Maassbestimmungen insbesondere Wider-
standsmessungen. Abhandlungen der Königlich Sächsischen Gesellschaft der
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