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I. Introduction 

Dieter Stauder 

Just like lawyers, engineers and natural scientists are taught methods 

of thinking and actions which they then develop further by working in their 

profession. To use a psychological term, they “internalize” a certain way of 

thinking and instructions for action based thereon. In technically specialized 

legal matters, they consort with the one having knowledge of the law in order 

to construe and apply legal norms. This is the case in patent law and food 

chemistry, for example. However, the engineers and natural scientists do not 

only assist the lawyers – as is often maintained – but they design and 

influence application of the law in such a way that cooperation emerges, or 

indeed the insightful lawyer becomes the assistant of the scientific advisors. 

The profession of patent attorneys and by the fact that the top position in the 

European patent system is held by a technically qualified judge as well as the 

unique profession of a German food chemist are paradigmatic of the fact that 

the methods of thinking and working of engineers and natural scientists 

significantly mold application of the law in patent law and other technical 

fields. 

Cooperation requires different specialists to openly communicate in a 

mutual language with respect for their respective methods of thinking and 

reasoning. A physicist, a chemist, an engineer as well as a food chemist will 

be addressing our topic. A lawyer is also given the chance to have his say. 

The contributions are written in the form of essays and were 

spontaneously developed over a short period of time. In order to give the 

reader a fresh, direct impression, the authors describe their experience from 

studies and that from professional life.  

The authors are bound together by their friendship with Dieter 

Stauder
1
. Gerd Fußmann

2
 is the pure scientist who creates the framework of 

                                                           
1 Dieter Stauder, born on September 20, 1940 in Bad Kreuznach, studied law in Freiburg and 

München, Doctorate at the University Munich, Assistant at the University and at the Max-

Planck-Institute of Intellectual Property Law, from 1992–2006 Professeur Associé at the 
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our world. Tobias Bremi
3
, a chemist, is a European Patent Attorney in a 

prestigious firm in Switzerland, and since the beginning of 2012 he has been 

the second judge at the newly established Federal Patent Court of 

Switzerland. He publishes on legal issues of patent law and is the author of a 

textbook on patent law; he teaches at CEIPI in Strasbourg. Uwe Dreiss
4

mastered too many tasks in his life for it to be easy to introduce him. Like 

me, he comes from the Max Planck Institute for Intellectual Property in 

Munich, he studied electrical engineering and law, he is a Master of Sciences 

and wrote a doctoral thesis in comparative law. His very active honorary 

professorship at Stuttgart Technical University as well as his beneficent work 

as the President of the German Patent Law Chamber are among those of his 

functions which should be emphasized. Klaus Haase-Aschoff
5
, my brother, a 

food chemist, particularly advises the German consumer foundation 

“Warentest” in its disputes with tested food industry and is very experienced 

as a court expert. All of them are published authors. 

In the following, these four natural scientists will describe how their 

methods of thinking and acting developed and were they came from. The 

lawyer adds his experience. 

II. The development of modern physics and its methodology  

Gerd Fußmann 

Modern physics originated in the 19
th

 Century. While tremendous 

realizations had already been made in the two preceding centuries – 

particularly thanks to G. Galilei (1564-1642) and I. Newton (1643-1727) – 

compared to the approximately 2,000 years before that, they were essentially 

                                                                                                                             
Université Robert Schuman, Directeur de la Section Internationale du CEIPI and member of the 
EPO, Attorney-at-law, Bardehle Pagenberg, Munich. 
2 Gerd Fußmann, born in Velbert on May 10, 1942. Studied physics in Darmstadt and Bochum, 

diploma and doctorate at Ruhr University Bochum (1974). Scientific employee of IPP Garching 
(1975-1992). Habilitation at the University of Augsburg. Professor at Humboldt University 

Berlin, chair for experimental plasma physics, director and scientific member of the Max-Planck 

Institute for Plasma Physics since 1993. Co-editor of Contributions to Plasmaphysics Journal. 
Spokesman of the DFG Expert Council Optik, Moleküle, Atome und Plasmen (optics, molecules, 

atoms and plasmas). Retired in October 2007. 
3 Tobias Bremi, born in Winterthur on February 1, 1968. Studied chemistry at ETH Zürich 
(Diploma 1992). Doctorate at ETH Zürich in the physico-chemical field of nuclear magnetic 

resonance in the group of R.R. Ernst (Thesis 1997), patent law studies at Université Robert 

Schuman in Strasbourg (CEIPI 2000), European patent attorney (2001), second permanent judge 
at the Swiss federal patent court in St. Gallen, and patent attorney at Isler & Pedrazzini AG, 

Zürich. 
4Prof. Dr. Jur. Uwe Dreiss, Dipl. Ing., M. Sc., European and German Patent Attorney, 1998–
2003 President of the German Chamber of Patent Attorneys, founding father and former Senior 

Partner of DREISS Patentanwälte in Stuttgart.  
5 Dr. rer. nat. Klaus Haase-Aschoff, certified food chemist and pharmacist, studied food science 
and pharmacy in Marburg and Stuttgart and did his doctorate at the University of Hohenheim in 

a topic of natural products chemistry. He is now working as a publicly appointed and sworn 

expert with his own research laboratory in Bad Kreuznach. 



325

limited to understanding mechanics – especially celestial mechanics. At the 

beginning of the 19
th

 Century, however, two new fields emerged in the form 

of thermodynamics and electrodynamics, which did not only constitute an 

enormous expansion of the physical view of the world, but also proved 

supremely important to Europe’s economic development. In both cases, a 

rapid development occurred due to the interaction between the experiments 

and inventions and their theoretical analysis. 

Thus, the invention of the steam engine raised numerous questions 

which made it necessary to consider concepts such as force, heat and 

temperature more carefully and which were furthermore also accompanied by 

the necessity of introducing new terms such as efficiency (S. Carnot 1824), 

energy (W. Rankine 1852) and entropy (R. Clausius 1865). The economic 

benefit of these efforts can be demonstrated impressively by reference to the 

efficiency of thermodynamic machines: whereas the first steam engines had 

an efficiency of merely 1%, the efficiency of modern coal power stations 

amounts to 40% and above. 

Despite the fact that the great German philosopher F. Hegel still 

expressed the opinion that electricity was actually of no use whatsoever, 

since it merely served the purpose of creating a spark around 1830
6
, this area 

of physics was also set to develop splendidly during the 19
th

 Century, 

creating a new economic sector: the electrical industry. The discovery of the 

law of induction by M. Faraday (1831) disclosed the connection between 

electric and magnetic fields and resulted in the first dynamo machine being 

built by W. von Siemens in 1866. In this context, Faraday also introduced the 

term “field” into physics, which enabled a time-dependent effect to be 

attributed to the curious concept of instantaneous action at a distance. It 

continues to play a prominent role in the entirety of modern physics today. In 

1864, J. C. Maxwell succeeded in summarizing the entire knowledge about 

electromagnetic phenomena in four equations. Maxwell’s equations still 

constitute the theoretical basis of electrodynamics even today.  

Thus, around 1900 the physical view of the world was almost 

complete – if it had not been for the question of atoms being as yet 

unanswered. They did not appear in the equations (which were now referred 

to as classic), since until then it had always been possible to regard matter as 

a continuum without granularity. However, observations which proved the 

existence of atoms became more frequent. It was particularly the analysis of 

spectral lines which allowed the atomic structure to be studied in detail, 

finally yielding the result that the equations of macroscopic physics were 

unable to describe the processes on the atomic level. However, it took but 

30 years until quantum mechanics presented a theory which achieved that, as 

well. This gain is reduced by the loss in vividness, however. Thus, for 

                                                           
6 G. W. F. Hegel, Naturphilosophie, vol. 9. p. 278; see as well H. Meschkowski, Von Humboldt 

bis Einstein, Piper-Verlag. 
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example, the famous Schrödinger equation describes the development of the 

so-called wave function, a complex-valued function which does not 

correspond to any directly observable quantity in reality, but by means of 

which it is possible to calculate all real observables such as the position or 

energy of particles afterwards. It is a little short of a miracle that quantum 

physics also generated a highly successful economic sector despite the lack 

of vividness and comprehensibility from a linguistic point of view. Thus, 

goods manufactured on a quantal basis (electronics, computer, lasers, etc.) 

nowadays account for approximately 33% of the entirety of industrial 

products. 

But what is the best way for conveying the comprehensive physical 

knowledge we have today to students? Having made a few experimental 

excursions, most universities have returned to tracking the historic 

development outlined above, to my knowledge. Thus, there are lectures on 

mechanics in the beginning, followed by studies of thermodynamics and 

electrodynamics – usually in an abbreviated manner – and then great 

attention being paid to quantum theory until the bachelor degree is reached. 

In doing so, at the beginning of each key topic, facts are always initially 

conveyed by experiments being presented and carried out by the students 

themselves in practical courses. Simultaneously, the phenomena are 

described and terms are introduced or defined, respectively. The latter is of 

critical importance when intending to pass from the vague linguistic 

description to a mathematical description. However, it is only possible to 

describe physical processes in a quantitative manner if one confines oneself 

to comparing quantities of the same “physical unit” (physical dimension
7
). 

Whereas it is actually possible to compare apples and oranges to some extent, 

this is not possible with a length (unit: meters) and an area (unit: meters
2
) 

(even though the Babylonians ignored even that in ancient times
8
). 

In addition to the physical unit, a precise definition is required, which 

makes knowledge of two difficult mathematical terms necessary as regards 

most physical quantities: The term of derivation, i.e. of the differential 

quotient as introduced by I. Newton, as well as the differentiation between a 

scalar (non-directional quantity) and a vector (directional quantity). Thus, for 

example, mass is a scalar. It can be specified in its entirety by stating a 

number and its unit (kg). Velocity, in contrast, is a vector, for it is not only 

relevant here how fast a body is moving, but also in which direction it is 

moving. One therefore requires a pair of numbers (such as (1, 2)) in case of 

motion in a plane and the specification of the unit (m/s) in order to 

                                                           
7 “Dimensional analysis”, which was derived from this, is an important method of comparison, 
which often allows, solely on the basis of physical dimensions, to determine the functional 

dependence of a quantity on other variables even in case of very difficult problems. 
8 Despite the fact that one may assume that the Babylonians were indeed aware of the futility of 
adding lengths and volumes, such problems were formulated. This was probably only done in 

order to visualize the problems when solving a cubic function to students. See: H. Gericke, 

Mathematik in Antike, Orient und Abendland, Fourier-Verlag. 
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unambiguously determine a body’s velocity. Moreover, velocity is generally 

not constant, but – as in the case of a ball being thrown, for example – a 

function of time. What is of greater physical significance than velocity itself 

it its change over time – acceleration – since this is what can be found in 

Newton’s second law of motion (force = mass x acceleration). 

Mathematically speaking, however, acceleration now is the differential 

quotient of velocity with respect to time, which, in turn, is equivalent to the 

second derivative of the distance with respect to time. 

Using differential quotients is of utmost importance when defining the 

laws of nature and calculating or rather predicting physical phenomena. It 

proves to be of methodological importance that almost all laws of physics – 

irrespective of whether they refer to mechanics, electrodynamics or other 

areas of physics – can only be formulated in the form of differential 

equations, which do not state finished results (formulas), but constitute more 

of a set of rules which specifies how to proceed in order to obtain the correct 

answer for a specific case. They can be compared to juristic laws, to some 

extent, which generally also constitute a rule on what has to be taken into 

consideration when dealing with an issue, and which have to be 

supplemented by commentaries. The commentaries are replaced by initial or 

boundary conditions in physics, however. Let this be clarified by an example: 

Applying Newton’s second law of motion to a planet’s motion around the 

sun, one obtains an elliptical orbit as the general solution. There are still 

seven free constants within this general solution, however, which one can 

command at will. They can be used for determining the orbit in the individual 

case: the plane in which the planet is orbiting as well as the two points of 

minimum and maximum distance from the sun, respectively. These constants 

were determined by complicated processes when the solar system developed 

(thus initial conditions), which are largely unknown to us to this day and 

which elude a description being simply based on the balance of acceleration 

and gravitational forces. It is only in case of a planet whose orbit parameters 

have been determined by measurement that the determination of the constants 

is simple. However, frequently the initial and, even more so, the boundary 

conditions constitute grave problems by it being necessary to ensure that they 

do not contradict the actual equations they are supposed to specify. This is 

possibly not unlike the issue of how to deal with commentaries in law. 

III. The chemist as patent attorney 

Tobias Bremi 

When young people choose to study a degree in chemistry, of course 

they do this for different and very personal reasons however, the fascination 

of molecules and substances may always be one of them: the desire to control 

their specific synthesis in the laboratory and to understand them, to be able to 

determine their properties and maybe even to be able to predict properties 
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from their structure. Within the scope of the course of studies the chemist 

soon gets to know the reality of the difficult laboratory work but also 

discovers that the synthesis of molecules is a uniquely creative process of 

creating that which is new, but also that the process is not very 

straightforward and logical in practice. This in spite of the fact that these 

processes can, at least to a certain extent, be arranged in individual reaction 

steps for the build-up of individual structural elements when structuring new 

molecules, and although there are, similar to a tool-kit, respective standard 

reactions for the structuring for each specific structural element. It soon 

becomes clear to the student that these standard reactions can only rarely be 

applied in their pure form in practice, the success of a reaction depends too 

much on the already existing structural elements in the molecule and the 

further specific surrounding conditions. Reactivity of molecules and thus 

possible successful reaction conditions are on the other hand very intuitive 

things, which have to be worked out with a great amount of trial and error, 

creativity and experience. The blinding logic and the conclusive aesthetic 

reaction processes, i.e. what the reactants go through in space and how they 

interact with each other, generally found in publications and lectures, are as a 

rule constructed in retrospect, if one knows that the reaction works and what 

the end molecule looks like. Apparently logical explanations and models on 

reactions are creatively and freely structured retrospectively, rather 

opportunistically and are often modified for the individual case, which could 

easily be completely different upon closer inspection. The same applies for 

the final properties of the target molecules: not even “banal” properties such 

as a melting point or a boiling point can be predicted from the structural 

formula of a molecule, not to mention being calculated. Ultimately, 

predictions regarding properties are largely impossible and thus there is 

nothing else left to do than to survey the properties by experimenting. 

This is not meant to belittle chemistry, it is only intended to illustrate 

that, in contrast to physics, chemistry is by no means capable of 

mathematically accurately, i.e. in a quantum-mechanical sense, calculate 

what goes on in a test tube. You just go for a reaction attempt, and once it 

finally works, normally after countless reaction batches and adaptations of 

the conditions, plausible (but seldom mathematically calculable) explanations 

are put together, why the process works under these conditions. The chemist 

considers a target molecule, attempts reactions in order to synthesize said 

molecule, rejoices when the synthesis succeeds, and if they can they provide 

their explanation for the successful reaction process at the end. Their success 

is not diminished if they are not able to explain the reaction; the fact that it 

works can suffice. Moreover, in the end, they often simply select that which 

they can use from the resulting molecular properties by measuring the 

different properties – e.g. interactions with a biological system. Here it is also 

not so important to explain how a property results on the basis of certain 

structural interactions. If a pharmaceutical component acts long-term against 

headaches without side effects, then it is nice to know why and to what 
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interaction with which receptor this is owed to, however, such explanations 

are always only a model and obviously not important for the demonstrable 

success (the prevention of headaches). 

Thus the chemist creates their own target molecule and finally, rather 

opportunistically, searches for the useful properties, the question of “how and 

why” is often of a secondary nature, as long as an effect is present. A 

logically comprehensive overall theory is not necessary for the success, and 

an exact mathematical calculation simply not possible. 

So how does this affect the work of the patent attorney with a 

background in chemistry? Well, according to the above, the provision of 

theories and models for reaction channels and modes of action is mostly done 

without in patent applications for molecules. A patent application in 

chemistry describes: This is the molecule, it does not exist as such (novelty), 

and these are the advantageous effects, which we are able to measure by 

experimentation, these are unexpected and cannot be predicted (inventive 

step). The experimental evidence of effects is thus attributed a far more 

prominent role in chemistry than in mechanics and physics. Similarly, 

assertions are hardly ever made in a functional manner in chemistry, because 

a functional claim requires that one reliably understands the mode of action. 

On the contrary, a functional explanation can even be inconveniently limiting 

in chemistry, if it is proven that the mode of action is a completely different 

one and as a matter of fact this that can never be excluded! Chemists are well 

aware of the model characteristics of their explanations and thus rather do 

without explanations in patent applications, because these may be interpreted 

as being binding later on (thus explanations are often worded as follows: 

“Without being bound to an explanation of the mode of action, it appears 

that…”). Thus, the generalization of the chemist-patent-attorney limits itself, 

within the scope of the drafting claims, to the generalization of structural 

elements, where this is chemically plausible and sufficiently supported by 

experiments, functional generalizations are rare. 

In complex legal questions, the patent attorney with a background in 

chemistry, with the experience of being able to assign plausible models to 

reactions retrospectively without difficulty, is aided by the ease to 

respectively pick out individual legal aspects and to put forward plausible 

explanations, customized for the specific situation, for these detailed aspects. 

Systematics and classification into fundamental legal principles are not 

necessary; flexibility is attributed much greater importance. Their science, 

chemistry, is largely not an exact science, similar to law, which makes it easy 

for them not to represent positions and declarations too dogmatically and also 

to be able to distance themselves from positions if other models appear to be 

more plausible. This, in contrast to the physicist, who always wants to have 

everything set out mathematically, self-consistently and systematically 

classified, the way they learned, otherwise the work is not serious. However, 
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these systematics and classifications then hinder the physicist in fundamental 

legal principles, if things simply cannot be arranged into such systems and 

classes, or when it comes to having to realize and accept that an explanation, 

other than their dogmatic systematic explanation is considered to be the more 

plausible before a court. 

IV. Comparison of engineering and legal studies and training 

Uwe Dreiss 

When I was studying
9
 electrical engineering – specializing in 

communications – the curriculum essentially concentrated on the analysis of 

circuits and their components. Semiconductor technology still was in its early 

phases. The first computer of the University, a Zuse, was installed in the 

physics faculty. One of the first programming languages, ALGOL, was just 

starting its success. “Informatik”, which is a generic term for anything related 

to information technology in German today, was a trademark of Standard 
Elektrik Lorenz AG, who, upon request of the Federal Ministry for Research 

and Technology, consented to its use for a new curriculum and later 

abandoned it. One of my first clients, the owner of a medium-sized slide rules 

producing company, returning from a trade fair 1972, reported that a device 

of the size of a cigarette box had been shown there, which automatically 

could perform the four basic arithmetical operations. This was – at that time – 

a sensation. My diploma thesis dealt with a component for an electrical 

analog computer. Digital computers still worked with punched cards. 

Thus, the transmission functions of circuits and its components as well 

as networks consisting thereof still were the basis of all the know-how 

expected in practice from communications engineers. If one would know the 

transmission functions of the circuits components one could solve new 

problems by synthesizing new circuits and networks from an analysis of the 

known components. The main tool for handling these relations is 

mathematics. If mathematics, however, come to a dead end, one must turn to 

a suitable experiment and try to overcome the hurdle that way. This works 

both ways. If an experiment fails, the only way out would be to develop a 

mathematical model for the problem to be solved which might yield results 

by calculation. This changing between a theoretical and a practical approach 

is a characteristic of all engineering disciplines. Richard Grammel10
 who 

delivered the Technical Mechanics lecture, also compulsory for electrical 

engineers, summarized it in the pragmatic advice: “If somebody tells you he 

invented a perpetuum mobile, don’t explain to him why that wouldn’t work. 

Just tell him to build the thing and show it to you.” New ideas often have 

                                                           
9 At Stuttgart University from 1954 until 1961 and at Carnegie Mellon University in Pittsburgh, 
Pa. (USA) in 1962/63. 
10 R Grammel, 1889-1964, Professor for Technical Mechanics and Thermodynamics at Stuttgart 

University 1920-1957. 
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been born from attempts to achieve the impossible. Patent literature is full of 

examples. 

If a formula or a mathematical model does not give a correct result for 

a new problem, even though the definitions, on which it is based, are met, it 

is simply wrong, it is “falsified”. One has to search for a new solution, which 

explains the problems already solved as well as the new problem. One source 

of possibly new ideas is the knowledge and experience with similar problems 

and their solutions, the principle of induction. This is the “logic of scientific 

discovery”
11

. 

If engineers learn of a new theory, they will check it against their own 

experience. If the new theory is in line with it, their perception of existing 

knowledge is affirmed, namely its purpose to explain technical facts and their 

systematic relations as a tool for solving new problems
12

. The proclivity of 

engineers for details – which terribly annoys many jurists – is nothing but the 

desire to thoroughly prove their views. The more details can be explained by 

a particular theory, the more convincing it is. Nevertheless, even in 

understanding a theory, a formula or an algorithm, there is a difference 

between a mere superficial and an in-depth understanding. A professor of 

mathematics
13

, returning a paper to me which he had graded with the top 

mark and even removed the minus sign of the previous marker, commented: 

“I am not sure you knew what you were doing”. So don’t become too self-

assured! 

These remarks describe the intellectual basis of engineers. 

Incidentally, this not only applies to electrical engineers but also mutatis 

mutandis to mechanical engineers and physicists. Mechanical engineers can 

rely to a greater extent on the tangible appearance of things. Physicists – this 

appears to be generally accepted – know less about more and that at a higher 

level. I am less sure about chemists. Their subject matter is not familiar to us.  

If one begins to study law with this engineers’ understanding of what 

a theory should be able to achieve, nothing fits any more. Where are the 

formulas and flow charts, which lead to the correct solution of a problem, at 

least when the definitions, on which they may be based, are met? This is even 

more disturbing, since nobody leaves high school with some prior knowledge 

of law, which has attracted his curiosity, as is the case with mathematics, 

chemistry or physics. Further, it is simply contrary to an engineer’s 

                                                           
11 K. R. Popper, Logik der Forschung (English title: The logic of scientific discovery), J.C.B. 

Mohr (Paul Siebeck) Tübingen, 6th ed. (1976), 6; Popper, Objektive Erkenntnis, Ein 
evolutionärer Entwurf, Hoffmann und Campe Verlag Hamburg, 2nd ed. (1974). 
12 Cf. G. Vollmer, Die Rolle ungelöster Aufgaben für den wissenschaftlichen Fortschritt, 

manuscript in the series Aula of the Süddeutscher Rundfunk, Studio Heidelberg, in S2 Kultur on 
July 4, 1993, 8.30 a.m. 
13 R. J. Duffin, 1909-1996, Professor of Mathematics, Carnegie Mellon University, Pittsburgh, 

1946-1988. 
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background that certain terms may have different meanings in different 

contexts, that there may even exist more than one “acceptable” solution for 

one problem, and that the choice between two solutions may be influenced by 

value judgments and political intentions. These ambiguities and uncertainties 

simply do not exist in the world of engineering or natural sciences. 

I did not understand the system for arriving at a solution for a legal 

problem, - i.e. identifying a statutory basis, clarifying the meaning of its 

terms, and subsuming the facts and circumstances
14

 - before I was attending 

the exam preparatory courses given by the famous Rottmann15
. The 

construction of the legal terms, the balancing of different interests, for 

example in the official planning approval procedure for the controversial 

railway project Stuttgart
16

, drives engineers into despair, who consider the 

project to be too risky for the mineral springs in the Stuttgart valley and the 

passengers’ safety in the tunnels. Any legal rule will lose its reliability when 

there are exemptions or distinctions to it, as can especially be found in 

Common Law
17

, among others. 

However, engineers and jurists have one thing in common: When 

approaching an issue, in particular in the field of industrial property, they 

must start by examining the facts and circumstances of the case. Max

Rheinstein18
, whose seminar on the law of conflict of laws I had the chance to 

attend, when he was in Munich, asked anyone who proudly quoted a head 

note of the Federal Court of Justice or the Federal Constitutional Court: 

“What are the facts?” Friedrich K. Beier19
, my doctoral adviser, began most 

of his articles by describing a decision and the facts, with which it had to 

deal. This gets you easily to the heart of the matter. Studying the facts is a 

basic approach for both disciplines. It is this relationship between the facts 

and circumstances on the one hand and their final assessment at the other 

hand, which is decisive for engineers and jurists as well. This is where both 

professions can find a basis for a valuable cooperation in everyday practice. 

                                                           
14 The English term “subsumtion” seems to be of much lesser significance in American and 

English law than it is in German law, in which “Subsumtion” describes the standard method of 

determining whether a particular set of facts is encompassed by a specific term in a statute. It 
seems that in Anglo-Saxon law this question is seen more as a problem of properly construing 

the meaning of a statute. 
15 See the article Mit dem Latein am Ende, describing the role of such prep courses in German 
law studies in Der Spiegel, 1969/32. 
16 Art. 18 sentence 2 of the German General Railway Code (Allgemeines Eisenbahngesetz) reads: 

2 Bei der Planfeststellung sind die von dem Vorhaben berührten öffentlichen und privaten 
Belange einschließlich der Umweltverträglichkeit im Rahmen der Abwägung zu 

berücksichtigen”. (English: “When approving the plan, the public and private matters affected by 

the project including the environmental tolerability have to be considered when weighing the 
arguments”).
17 M. Rheinstein, Einführung in die Rechtsvergleichung, C.H. Beck’sche Verlagsbuchhandlung 

München 1974, p. 34 and 97. 
18 M. Rheinstein, 1899–1976, Max Pam Professor of Comparative Law, University of Chicago. 
19 F. K. Beier, 1926–1998, Executive Director of the Max Planck Institute for Foreign and 

International Patent, Copyright and Competition Law, Munich, 1973-1991.  
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When reading a judgment on patentability or on the scope of 

protection defined in a patent, the two main issues of patent law, I have made 

it a habit to look first at the patent-in-suit and the most important prior art 

document or the information about the accused subject matter. If my first 

reaction matches the decision, I feel reassured. If not, I have to fight my way 

through all the pages and to adjust my understanding of the law. By this 

method, the patent law terms inventive step, average person skilled in the art, 

equivalence, literal meaning, object, solution possibly gain new contours. A 

term of a statute, standing for itself, never is sufficient. An American judge, 

Judge Durfee, put it in a nutshell, when he said: "The Alice-in-the-

Wonderland view that something means whatever one chooses it to mean, 

makes for enjoyable reading, but bad law"
20

.  

It is – in both professions, which meet in patent law, the only way as 

to proceed from the facts and circumstances to the legal assessment and to 

having to “translate” technical facts and circumstances into a statement of 

complaint or a brief in an application procedure. The relevant or even only 

possibly relevant facts have to be analyzed as thoroughly as possible to avoid 

being trapped in a “falsification” later. This also is the classical legal working 

method to present facts and circumstances and to show that they are 

encompassed by a particular legal rule. 

V. A food chemist’s line of reasoning and working methods 

Klaus Haase-Aschoff 

A certified food chemist is a specialist for the chemical-technical 

analysis and assessment of foods. He gains the knowledge required for 

examining foods from the food-chemistry studies, which focus on analytical 

techniques. He obtains the qualification of legal assessment in the practical 

training with national food control, the qualifying degree being a state 

examination. 

This profession is unique in the world, since it exists in this form – as 

a regulated university course – solely in Germany. The food chemist’s line of 

reasoning and working methods are derived from the methods of chemistry. 

It is the search for molecules in foods which are known or which are 

unknown but have already been described or postulated in order to establish 

the harmlessness (or nowadays “safety”) and authenticity of foods. 

The working method is in line with a scientist’s traditional approach: 

observation – hypothesis – experiment – correction of the hypothesis. 

Repetition of this sequence until resources run dry, one’s partner runs away 

or one dies. A researching food chemist is – not unlike some other scientists 

                                                           
20 Autogiro Co. of America v. United States, 155 USPQ 697, 702 (1967).  
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– a dabbling one-track specialist, a Ulysses of modern times, who is always 

prevented from reaching his desired goal by failing experiments. This is not 

meant in a derogatory way, it is a mere description of facts not in line with 

the general reports on the radio and the television. 

Any research paper which reports not only the positive results but also 

the negative ones would have to bear the heading “Trial and error” or 

“Investigation in frustric acid”. This is simply not the custom for good 

reasons, however, for otherwise libraries would collapse and computing 

capacities would be exceeded. There is light at the end of the tunnel, 

however: escape from research towards routine. It will hopefully be possible 

to smoothly repeat whatever was once found to be correct and set down in 

instructions. Regarding the term of repeatability, the Horwitz equation should 

be mentioned in this context (published in Analytical Chemistry 1985), which 

offers a mathematical function for calculating the probability of occurrence 

of repeatable results. 

For instructions, the food chemist may turn to numerous collections, 

some of which are even regulated by law, which serve as references despite 

the fact that the methods of analysis are antiquated in part. He uses these 

methods to examine foods, assessing them in accordance with the stipulations 

of the Food Law. His expert opinion consists of two parts: 

1. The chemical-analytical part, in which the qualitative and 

quantitative analysis values of the food constituents are 

communicated, constituting a factual claim in the legal sense (expert 

evidence). 

2. The resulting assessment, which compares the determined 

substance-based composition with the legal and empirical 

propositions and might come to an adverse result, is an opinion. 

Regarding the second aspect, there are two basic cases: 

a) There is a threshold value defined in terms of substance, which an 

expert opinion may take up. 

b) There are general empirical propositions (such as with authenticity). 

In case a, the result of the expert opinion mainly depends on a 

measured substance value. Thus, it is straightforward. In case b, several 

parameters which are debatable and may thus result in differing opinions 

have to be taken into consideration. An example of this might be the 

discussion of so-called imitation foods, which has become public. If the 

cheese on a pizza has been entirely or partly replaced by flavoured 

suspensions of vegetable oils, this does not yet constitute a breach of Food 

Law as such. For the EU law has repealed the previously applicable 

boundaries of national law. The product has to be declared wrongly at the 
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same time, with there being many possibilities of subjective or objective 

deceit in addition to the obligatory specifications of the name under which 

the product is sold and the list of ingredients. 

In practice, an initial suspicion follows from examining it 

organoleptically (consistency, appearance, smell and taste). Upon analyzing 

the composition of flavours and fatty acids in terms of substance, the analyst 

will compare it with authentic cheese made from animal milk in order to 

determine whether they match. Thus, the food chemist proceeds like a 

detective. According to the sensory experience developed in his professional 

experience, he suspects a deviation from the norm, which he verifies in terms 

of substance with chemical-analytical methods. He examines the composition 

by comparing it to authentic materials. In his expert opinion, he draws on the 

Food Law in order to determine whether the examined sample matches the 

promise made in terms of substance and has thus been declared correctly. 

It therefore has to be said in conclusion that, like probably all 

scientists, the food chemist starts out from a working hypothesis in order to 

proceed in an analytical manner, both in terms of his mindset and his actions. 

In this regard, the main focus is on analytical-technical verification 

procedures, which have to be validated and applied in daily laboratory 

business, in order for the necessary practical experience to be gained. It is 

only on the basis of this practice that the food chemist is able to assess 

correctly whether and to what extent a verification procedure is able to 

answer questions of Food Law in a definitive manner. This also means that 

an analysis method which is unable to serve the purpose of answering 

questions of Food Law is not applicable in practice and thus has to be 

discarded. It is his responsibility to make this distinction, which has to be 

constantly reviewed in accordance with the state of the art and his 

knowledge.  

Tying the analysis results in with advertising statements and the 

applicable law is the last step which the food chemist has to take in an 

independent and comprehensible manner. This constitutes an application of 

legal stipulations to a specific case. It is in the nature of things that any 

interpretation may be doubted and disputed, so that ultimately one can only 

resort to legal action.  

The food chemist is then faced with a new task. The case is conducted 

by a lawyer, who is no more familiar with the terms and laws of natural 

sciences than the food chemist is with the laws and terms of the courts. The 

two ultimately have to work together to write a brief which the expert is 

happy to back at any time and which the layer is able to present in court with 

conviction. It is necessary to hand the facts and circumstances to the court on 

a plate, as it were, in a clear and logically comprehensible manner. It is even 
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necessary to seriously and competently refute objections of the opponent 

which appear absurd to the scientist a priori due to his knowledge. 

Only under these circumstances can a factually correct decision be 

expected in court proceedings. Unfortunately, these circumstances are not the 

rule. 

For since the expert is not permitted to speak before the court he 

cannot intervene even in case of blatantly wrong presentations and lines of 

arguments regarding his field of expertise. He will not even find out about 

them in most cases, since he is either not summoned to the hearing, at all, or 

has to wait outside the court room as an “expert witness”.  

Iustitia caeca est. 

VI. The law student and his further development in patent law 

Dieter Stauder 

In the textbook Institutiones which was developed from the 

compilation of classical Roman Law in the Corpus Iuris Civilis21
, the title 

“De Iustitia et Iure” begins with the sentence “Iustitia est constans et 

perpetua voluntas ius suum cuique tribuens. Iuris prudentia est divinarum 

atque humanarum rerum notitia, iusti atque iniusti scientia”. Lawyers who 

were classically trained are familiar with the following sentence: “Iuris 

praecepta sunt haec: honeste vivere, alterum non laedere, suum cuique 

tribuere”
22

. And the message conveyed in the title “De Iure Naturali et 

Gentium et Civili” reads: “Ius naturale est, quod natura omnia animalia 

docuit. Nam ius istud non humani generis proprium est, sed omnium 

animalium, quae in coelo, quae in terra, quae in mari nascuntur”
23

. “Natural 

Law is that which nature has taught to all animals, for this law is not peculiar 

to the human race, but applies to all creatures which originate in the air, or 

the earth, and in the sea”. While this is a simplified equalization of the causal 

natural law and the normative social order
24

, this sentence does encourage the 

natural sciences to become part of the world of law. However, natural law is 

much more than that, it is the law of Enlightenment, of the Siècle de lumière. 

It helped the law to be reborn in Germany after the latter had been a state of 

unlawfulness. The human rights make reference to natural law
25

.  

                                                           
21 Completed and published in 533 under and by order of Emperor Justinian. 
22 Inst. I.1, pr. and I.3. 
23 Inst. II., pr. 
24 G. Boehmer, Grundlagen der bürgerlichen Rechtsordnung, Zweites Buch, Erste Abteilung, 
Dogmengeschichtliche Grundlagen des bürgerlichen Rechts, J.C.B.Mohr, Tübingen, 1951, p. 22. 
25 From manifold literature, see E. Wolk, Das Problem der Naturrechtslehre, Versuch einer 

Orientierung, Verlag C.F. Müller, Karlsruhe, 1959. 
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“Law is ‘social engineering’ and legal science is a social science”
26

. 

At the time at which I studied law, students were upset by how dry 

and far from reality the manner was in which law was being imparted. It 

frequently appeared to me to be a subject that lacked wit. The lectures of my 

teacher Gustav Boehmer were what saved me and continue to do so today. 

The dedication he wrote into his textbook purchased by his student read 

“Pectus facit iuris consultum”, “It is the character which makes a lawyer”. It 

is a known fact that students of law are trained by coaches outside the 

universities, and that not even only in preparation of the exam. They have a 

significant influence on the way a young person is trained. One may be lucky 

and learn from an inspiring coach
27

. Without these two men, I would not have 

been able to cope with these studies of prejudices, or to put it more elegantly: 

of preconceptions
28

. For instead of the “connatural”
29

 law, students of law 

were given dogmatized instructions on how they were supposed to treat their 

fellow beings, who were never allowed to be more then cases, however, later 

in life. It was forbidden to have a sense of justice – an unlawful system had 

just been left behind which had allegedly been based on the people’s sense of 

justice. However, a sense of justice (Rechtsgefühl)
30

 and injustice is precisely 

what would have been necessary in Germany at the time, although obviously 

not the abused “sense of justice” of corrupt fascism
31

. This might be 

described as “common sense of justice” in English and is what is required to 

revolt against the legal pattern of routine
32

. 

                                                           
26 Zweigert/Kötz, Einführung in die Rechtsvergleichung auf dem Gebiete des Privatrechts, 

volume I: Grundlagen Mohr Tübingen, 1971, p. 46 (3rd edition has been published in the 
meantime); translated by T. Weir: Zweigert/Kötz, Introduction to Comparative Law, 3rd revised 

edition 1998, Oxford University Press, p. 45. 
27 As I did: My coach was Attorney-at-Law Bernt Waltmann, a great political figure in Freiburg, 
1921-2008. 
28 See the work of J. Esser, Vorverständnis und Methodenwahl. Rationalitätsgrundlagen 

richterlicher Entwicklungspraxis, Athenäum Verlag, 1972. 
29 From Mephisto’s advice on studying towards the student: “On Rights, connatural with the 

kind, No disquisitions you will find”, J. W. G., Faust. The First Part of the Tragedy, scene in the 

advisory service, marginal number 1975, quoted from Faust: A Tragedy, translated by J. Hills, 
Esq., Whittaker and Co., London, 1840; “The first and last of his [Goethe’s] theses … which he 

submitted for the exam in Strasbourg relate to natural law”, E. Trunz, Goethes Werke, 

Hamburger Ausgabe - Sonderausgabe zum 250. Geburtstag Goethes am 28.8.1999, Beck 
Verlag, Vol. III in comment No. 1972. 
30 O. Hartwieg/H. A. Hesse, Die Entscheidung im Zivilprozeß. Ein Studienbuch über Methode,

Rechtsgefühl und Routine im Gutachten und Urteil, Athenäum, 1981; to the fight of Hartwieg 
see D. Stauder with D. Llewelyn, “Oskar Hartwieg’s thoughts on the English legal system”, in

Intellectual Property in the New Millenium. Essays in Honour of William R. Cornish, ed. by D. 

Vaver and L. Bentley, Cambridge University Press, p. 47 et s.  
31 I. Müller, Furchtbare Juristen. Die unbewältigte Vergangenheit unserer Justiz, Kindler 

Verlag, München 1987, was the book which started the extensive discussion. 
32 O. Hartwieg dealt with the significance of a sense of justice and judicial power: 
„Innovationsleistungen zivilrechtlicher Sachverhaltsarbei“, contribution 1980, in Tatsachen- und 

Normarbeit im Rechtsvergleich. Ausgewählte Aufsätze mit einem einleitenden Vorwort von 

Gerhard Kegel, published by Hesse and Meder, Mor Siebeck, Tübingen 2003, p. 38. 
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In contrast to students of natural sciences and branches of engineering, 

who are used to experiments and practical work, a student of the law will 

largely only receive lectures – often in the literal sense. Lawyers do not 

experience access to practical law until after they have left university. In 

addition, the emphasis is on imparting national law and the methods of 

thinking of a German lawyer are based on German law. We are part of this 

legal family. The methods of thinking, acting and reasoning of our 

neighbours of the Roman legal family or of common law are very different 

from ours. Application of law is subject to the requirement of rationalization, 

and it is precisely this which is done very differently in the law by the 

different peoples. The fact that they still reach similar results if the conditions 

regarding culture and civilization are similar proves how relative their 

respective national idiosyncrasies are – with respect to their respective 

national sphere. 

Certain styles have developed within the legal systems and within 

their legal families, in turn. The lawyers’ specific way of thinking is style-

defined
33

. “Another hallmark of legal system or family is a distinctive mode 

of legal thinking”
34

. While a German lawyer loves to exhibit scholarship and 

spread knowledge, his French colleague aims to be clear and concise in 

expression, eloquence, style, impression and form. The English legal 

technique of thinking is based on precedents and case groups, it is concerned 

about thorough and true-to-life discussion of issue and it prefers specific lines 

of argument
35

. 

However, legal education in its modern form is based on the nexus in 

Europe, on Europeanization and internationalization of law, on the tasks and 

on the question of whether and how the people’s needs can be met by law. 

Today’s lawyer looks across borders in his work: how do the neighbours 

solve the problem, what can we learn from that, should we join in? How do 

our neighbours explain the fact that they live and love in different legal 

systems? Patent law has been incorporating all this for a long time. Due to its 

subject matter – the protection of technical innovations – it naturally exists on 

a global basis. It has to find solutions for identical tasks which are compatible 

to those developed by other legal systems. The individual invention is also 

identical due to its origin from technology and research. The prior art to 

which the invention is compared is the global one. Patent law is 

communicated in the language of scientists and engineers: English. 

A lawyer specializing in patent law works with patent authorities and 

patent courts as well as in civil courts, he represents the inventors, patent 

applicants and patent owners, he works in the patent departments of research 

                                                           
33 Zweigert/Kötz, loc. cit., p. 72 et s., 75 et s.; English edition “The Style of Legal Families”, p. 
63 et s. 
34 Zweigert/Kötz, English edition, p. 69; German edition p. 75. 
35 Zweigert/Kötz, loc. cit, p. 147 et s. and p. 227 et s.; English edition p. 130 and p. 181. 



339

industry, he teaches at universities. What distinguishes him? His legal 

knowledge originates from a legal field whose essentials it may be possible to 

learn only roughly during studies. Many years of practical work in the legal 

field are required, which is usually accompanied by specialist courses and 

done especially intensively in the specialized law firms.  

The specialist lawyer should naturally be open to technology. What is 

more important is a virtue which lawyers lack: great patience for listening to 

the engineer and for understanding the invention and the prior art by studying 

it oneself. A lawyer is willing all too soon to save himself the trouble of 

learning the variety of details of the “case” presented to him by means of 

legal conceptions which abbreviate the real-life facts and circumstances. This 

is not true in patent law. Incidentally, all this also applies to patent attorneys. 

A patent attorney is able to escape the society of dogmatic national doctrines 

and will meet a group of people with other methods of thinking: scientists 

and engineers. At the same time, he will encounter economic requirements, 

the conditions of corporate activity and the competition of technical 

innovations on the global market. 

One aspect of patent law distinguishes it from general law: Patent 

specialists are asked at regular intervals whether patent protection is actually 

fulfilling its task of promoting technical innovations in the inventor’s interest 

and fulfilling the requirement of the US Constitution: “to promote the 

progress of science and useful arts”
 36

. It is not possible to render evidence by 

means of scientific reasoning. Natural scientists’ ways of thinking and acting 

are different from those of lawyers, who are social scientists, at most. We all 

feel connected to the science of history and social sciences, as can be seen 

from my friends’ contributions. 

VII. What are the impulses of our contributions to the 

understanding of the neighboring disciplines? 

Dieter Stauder 

Physics arguably is the original discipline of natural sciences. The 

view of the world of someone who is not a natural scientist is defined most 

impressively by the view of the sky above us and is therefore determined by 

the physics of celestial mechanics (Fußmann). The Faustian features of 

discovering the world continue to exist. The set of rules of physical laws 

(Fußmann) faces the practical instructions of engineers and chemists: Build 

the thing (Dreiss), get into laboratory work and the experiment (Bremi), like 

                                                           
36 Art. 1 Sec. 8 of the US Constitution: The Congress shall have Power … To promote the 
Progress of Science and useful Arts, by securing for limited Times to Authors and Inventors the 

exclusive Right to their respective Writings and Discoveries… 
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a Ulysses of modern times with trial and error (Haase-Aschoff). Just like 

lawyers, natural scientists search for and create their laws. The initial and 

boundary conditions of physics are not supposed to contradict the actual 

equations (Fußmann). 

The explanation by a formula or a mathematical model is often 

carried out subsequently; if they become obsolete, new explanations are 

provided. After all, predictions are difficult to make (Dreiss, Bremi). A 

logically encroaching theory is not required for the success of scientific 

work; explanations are of a model character (Bremi). All disciplines, 

including law, focus on working on facts and circumstances. Exactly 

determining facts is the most important instrument for enabling findings to be 

turned into models or theories or into decisions (emphasized by all authors). 

Subject-related idiosyncrasies occur in this regard. The engineer, being a 

stickler for details (Dreiss), demands in legal life that the facts and 

circumstances be shortened in order to rationalize and handle the facts and 

circumstances as a “case” and thus make them accessible to a straightforward 

decision. On the one hand, there is a loss in vividness (Fußmann) but on the 

other hand, perception is used for guidance (Dreiss).  

The regime of terms and systematization of legal solution of cases 

serve certainty of the law and predictability of the legal situation (Dreiss). 

Both the person applying the law and the natural scientist escape towards 

routine for the general case (Haase-Aschoff). Naturally, each subject handles 

its routine work differently. 

Commentaries by lawyers solve similar problems as the boundary 

conditions of physical findings do (Fußmann). The law exists in the required 

brevity and accessibility. Its contents and its further development require 

scientific literature particularly comprising case law but also further 

literature. Being respected reference works, legal commentaries and 

textbooks may take precedence over the law which would no longer be 

applicable without these instruments. Is this any different in natural sciences? 

Collections regulated by the law serve as references there, for example 

(Haase-Aschoff). 

Application of the law is routine work in everyday life. The same 

applies to practiced natural sciences. However, further development is also 

required. This is the task of research which exists in any science. When an 

engineer is looking to find a new solution by induction (Dreiss), this is 

strikingly similar to the law being developed further by analogies being 

formed.  

The relationship between the facts and circumstances and the 

legal assessment are decisive to the lawyer’s decision-making process 

(Dreiss). Application of the law always constitutes a judgment or at least an 
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assessment! - Toing and froing between theory and practice in engineering 

sciences corresponds to the lawyer’s toing and froing look between the legal 

proposition and the facts and circumstances, which is referred to as syllogism 

or subsumption: the facts are subsumed under the major premise. In doing so, 

it may be possible to handle the different natural sciences differently. When 

legal terms are used in patent law, chemistry is more likely to be able to 

provide plausible explanations and take a flexible point of view (Bremi). The 

food chemist is of a different opinion, of course, due to his assignment 

(Haase-Aschoff). 

The division of tasks between the technical expert and the lawyer

in court requires them to cooperate; the expert has to deal with and know the 

legal terms just as the lawyer has to deal with and know the technical facts 

and circumstances. In patent law, this has been a constantly discussed issue 

from the beginning and it has reached a high level of integration, as can be 

seen from the fact that specialized courts have been set up in most 

industrialized nations, which apply the principle of having technically 

qualified judges, incidentally. Patent attorneys demand that the expert natural 

scientist be given a right to speak in court (and Haase-Aschoff demands this 

for experts in food law). 

Fußmann determines that the physical view of the world had been 

almost completed around 1900. In a similar manner, the German Civil Code, 

which entered into force on January 1, 1900, worded a complete legal 

system. He can be comforted: it did not last. The “acceleration” (Fußmann) 

also found its way into the legal field. However, we also learn from the 

historic development of our subject area (emphasized by Fußmann)
37

. 

                                                           
37 The contributions were translated by Lena Nusselt. Tobias Bremi’s contribution was translated 

by Thomas Luckett. The authors would like to thank Bardehle Pagenberg for this support. 


