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1. Integration in the Term Bank Group 

The contribution of the ESPRIT team at the Department of Translation Studies of 
Heidelberg University consists in giving theoretical input to the Term Bank working 
group of the Translator's Workbench -die encfor the first yeai, our 
task is to formulate a of terminological knowledge 
purposes. Partly, this report is the r esulC of a tradition of thinking about and 
discussing matters related to translation at an academic level, a tradition of training 
translators, and, last but not least, of personal translation experience. At the same 
time, however, and in the first place, it is also the result of specific studies of the 
general background of LSP translation and terminology, the types of terminological 
information relevant to translators, terminological problems in particular areas, and 
the translational relevance of existing term banks. Before we look at the details of 
these studies, however, we must refer to the project organization as a framework 
within which our theoretical input has to be seen. 

1.1 Division of Workpackages 

The development of the term bank, one of the major tools of the Translator's 
Workbench, comprises four workpackages, with nine individual tasks altogether. 
According to the workplan, the responsibilities for these tasks are distributed among 
the partners as follows: 

Surrey (80 PMonths) 

Workpackage 1.1: 24 PMonths 

Creation of a relational database system and a record format derived from a 
model already implemented at Surrey; compilation of 4000 automotive 
engineering terms from English and German (and, to a lesser extent, from 
Spanish) with linguistic and conceptual terminological data; implementation 
of conceptual data in an object-oriented environment and investigation of 
other methods of knowledge representation. 

Workpackage 1.2 (Task 2): 18 PMonths 

Investigation and creation of ergonomic filing and retrieval procedures using 
a full-screen WIMP interface and a natural language RDBMS front end 
already implemented at Surrey; development of a 'gripe' facility. 
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Workpackage 1.3 (Task 2): 24 PMonths 

Development of software tools to provide the basis for translators to create 
11ew _ te@ including a help system; 
providing access to concordance -and collocation packages for validating 
terminological information or extracting terms from texts; creation and 
application of recall statistics. 

Workpackage 1.4 (Task 2): 14 PMonths 

Creation of a help system using standard system help techniques, a!ld 
explication of terms on the basis of conceptual relations and the delineation 
of their position in the domain, with an emphasis on definition content and 
inter-term connectivity. 

IFF /IAO ( 42 PMonths) 

Workpackage 1.2 (Task 1): 24 PMonths 

Investigation of human retrieval strategies; construction of a computerized 
model using the TWB term base. 

Workpackage 1.3 (Task 1): 18 PMonths 

Development of a conceptual model representing both the structure of the 
term bank and the information necessary for the work of the translator; 
implementation of a possibility for storing personal information in the term 
bank. - - -

I UPC (9 PMonths) 

n Workpackage 1.2 (Task 3): 4 PMonths 

J 
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of a standard for lexical interchange with respect to format and ;(' 
content requirements. 

Workpackage 1.3 (Task 3): 5 PMonths 

Development of an interface for accessing external lexicon databases. 

Heidelberg (18 PMonths) 

Workpackage 1.4 (Task 1): 18 PMonths 

Theoretical input concerning the Stf!:Ictm:.e of a term bank for 
translation purposes and the terminolgical information needs of translators, 
considering the specific conditions of text and text production 
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under translation conditions, and based on recent translational and 
research. 

Apart from these tasks, other workpackages are also relevant to the building of the 
term bank: the development of the user interface layout, for which IAO is 
responsible, and the user requirements study carried out by Mercedes-Benz and 
Surrey. 

As is evident from the distribution of time dedicated to the individual tasks, our 
contribution is only a small fraction of the total effort going into the term bank, the 
lion's share being taken by Surrey and IAO/IFF. This is only natural, since the 
greatest part of the work consists of course in the writing of the software and the 
compilation of the terminological entries. Theoretical input is all the more 
important, however, because the great efforts put into the progra,mming might 
ultimately not lead to the desired results if they do not the specific problems 
into account which translators have when confronted with terminology. 

1.2 Translation and Knowledge Engineering 

The reason why scholars and scientists began to take an interest in terminology was 
not that it was needed by translators; the origin of terminology as an academic 
subject was standardization (cf. 2.1 ). An important application of terminological 
studies today is knowledge representation and knowledge engineering. Translation · 
oriented terminology work, in contrast, is only a rather specialized approach. 

For creating thesauri and expert systems, for instance, the terminology of a domain 
is looked at as a systematic representation of the knowledge of that domain. This 
leads to a totally different view of what a term is. For the translator, a term is part of 
the language, a word whose meaning and usage may be described like that of all 
words, but which causes difficulties because its meaning is unknown or because 
domain experts use it differently from other speakers. Knowledge engineers, in 
contrast, will look at a term as representing a concept with certain properties which 
takes a certain position in the conceptual structure of the domain. 

The team from Surrey has in fact explored the use of terminology as a basis for 
building knowledge-based expert systems in a paper called "Terminology and 
Knowledge Engineering: A Symbiotic Relationship" (Ahmad et al. 1989), which was 
issued as a deliverable to the Translator's Workbench project. This paper starts 
from the assumption that "terminology is concerned with the classification and 
structuring of knowledge and with standardization to effect conceptual structuring of 
different subject domains" (p. 1), defining a term as "the linguistic sign for a 
'concept"' whereby "'concept' denotes the sum of characteristics comparable with the 
'semantic value' in linguistics" (p. 3). The task of the terminologist, then, is 
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" ( ... ) to organise the terminology of a domain conceptually; not only is each term, as 
the linguistic representation of a concept, defined therein, but so is its position (e.g. 
superordinate, subordinate) relative to all other terms. Thus the terminology of a 
domain directly reflects the knowledge of that domain". (p. 53) 

Page4 

In this approach, the meaning of terms seems irrelevant, unless meaning is treated 
as equivalent to "concept", which however is defined as an extralinguistic category: 

The formats current in modern term banks may ( ... ) be considered as having three 
main groups of fields to classify their data: 
administrative data, i.e. data which serve the overall purposes of administration of the 
data inventory, e.g. date of entry, sources, name of terminologist/expert, etc.; 
linguistic data, i.e. data pertaining to the wider application of a concept: term(s); 
abbreviations; phraseologies; grammatical, morphological, stylistic, linguo-
geographical information, etc.; information about equivalence and synonymy, etc.; 
conceptual data, i.e. any information pertaining to the intension and extension of a 
concept, such as definitions, explanations, explanatory contexts, formulae, illustrations, 
diagrams, notations indicating conceptual relations, etc. (p. 12/13) 

A term bank created with such objectives in mind and based on nominalistic 
relations between terms and concepts is useful as a basis for an expert system which 
gives interesting answers to a number of domain specific questions. 

While it is definitely a promising idea to create a term bank which serves as a basis 
for an expert system, our own genuine interest is to develop a termbank which 
concentrates on catering for the specific needs of translators. 

Translators take an interest in terminology because terms pose problems to their 
work in two respects. Translators often find terms difficult to translate because, 
firstly, they do not understand their meaning and, secondly, they do not know how to 
use them. Generally, translators need two types of knowledge to be able both to 
understand the source text and to produce an adequate target text: world knowledge 
and linguistic knowledge. Text comprehension is only possible if both types of 
knowledge interact. The textual clues are interpreted on the basis of the linguistic 
knowledge and checked against the available world knowledge (bottom up). At the 
same time, a mental model of the text is created which generates certain 
expectations about the linguistic material and strategically guides its further 
interpretation (top down). Meaning is not encoded in the text itself, but created by 
this interactive process in the reader's (or listener's) mind only. c.i, 

To the translator, linguistic knowledge must be available for both languages. But 
while, in the comprehension phase, a lack of linguistic knowledge can be 
compensated by sufficient world knowledge, the demands on linguistic knowledge 
are considerably greater in the production phase. This means that for producing 
LSP texts of a given language, the knowledge of that language must extend to the 

conventions of the domain and to the text type to which the 
target text is to belong. 

\ 
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Terminological information for translation purposes, consequently, is information 
which provides translators with the specific linguistic and world knowledge they 
need, both in the comprehension and in the production phase, teaching them the 
meaning and usage of the terms which cause difficulties. 

While the objectives of terminological knowledge engineering and terminological 
analysis for translation purposes overlap to some extent, they nevertheless are not 
the same, and a clear distinction must be made with respect to the underlying 
interests. It is probably possible to create a term bank for both applications, 
translation and knowledge engineering, but it seems necessary to see the division of 
workpackages in this perspective, to specify what is useful for which application, and 
to distribute the tasks and responsibilities accordingly. 

_ _j 
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2. General Background 

The pJ.":lC:tical neecl for terminological analysis is obvious. Technical translators 
spend a considerable amount of their working hours on terminological problems, 
looking up the meanings of terms they encounter in the source text, checking on 
translation equivalents, searching for target text related information on syntactic 
forms, specific conditions of use and appropriate collocations. The tools are 
specialist dictionaries, term-banks, and texts (including translations) from the same 
special field and of the same communicative type. 

The practical problems, however, are obvious too. Reading and analysing texts in 
order to extract useful terminological information is 'tillie-corisuming. Dictionaries 
and term-banks often give only incomplete or even misleading information. They 
are likely to be out of date and are - with few exceptions (cf. Schmitt 1986a) - not 
written with the translator's needs in mind. 

Less obvious are the theoretical deficits of the translation-oriented terminological 
approach, especially with to its translational, lexicological and semantic 
foundations. The reason for this is to be seen in the highly secluded life 
terminological analysis has led from its beginnings to the present day, untouched 
and unaffected by the manifold developments in modern linguistic thinking. The 
faults - if there are any - are on both sides. The linguistic poverty of terminological 
modelling has its complement in the widely-shared opinion - even among linguists 
(cf. Coseriu 1978: 201) - that specialist terms are of an entirely different nature from 
general-language words and therefore do not fall within the scope of linguistic 
interest and expertise. 

2.1 Standardization and Description 

In recent years, terminological analysis for translation purposes has received a 
considerable amount of attention. In Germany, for instance, Arntz and Picht (1982) 
undertook to project the traditional model underlying terminological 
standardization onto the translation context, shifting the attention from 
standardization to description, and emphasizing the need for interlingual 
comparison. Other researchers rightly pointed out that in order to be valuable for 
translators, terminological analysis needs to be based on texts (cf. Hohnhold 1983). 
And there also is growing evidence that well-known terminological doctrines 
concerning such things as precision, contexi:illdependence, and interlingual 
invariance of terms, although suitable for standardization purposes, are just not 
valid for large parts of specialized vocabularies and for many important subject 
fields, when these are looked at from a descriptive point of view (cf. Arntz 1986; 
Schmitt 1986b ). 
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But despite repeated reference to the need for a translational orientation, 
terminological analysis, by and large, remains committed to the theoretical 
framework and doctrines laid down by Wiister (1934, 1979). Basically, Wiister's 
approach is a prescriptive one. He is interested in the standardization of terms, 
which again is seen in close relation to the standardization of objects. 

The cornerstones on which Wiister's prescriptive model of terminological 
standardization is built are objects, concepts, and designations (i.e. names in a 
nominalistic sense), with the focus on concepts. Concepts are taken to be the result 
of abstractions about objects and properties of objects. They are construed as 
homogeneous prelinguistic "elements of thought" intensionally given as sets of 
necessary and sufficient properties of appearance, origin, function, or causal 
relationship, and extensionally as classes of objects fulfilling the defining properties. 
Reference to the world is assumed to be possible through the mediating power of 
such concepts, i.e. through the association of names to concepts and of concepts to 
objects. According to Wiister, a terminological analysis is concerned with the proper 
prescriptive definition of concepts and conceptual relations, in particular part-whole 
and abstraction1, and with the formation of unambiguous and well-motivated 
names. 

This simplistic appeal to prelinguistic concepts and exact definitions on the basis of 
necessary and sufficient properties is straightforward and appropriate for an 
approach which historically grew out of the prescriptive goals of standardization. On 
closer inspection, however, the theoretical and practical problemes abound . 
Wiegand's (1979) exemplary examination of Wiister's concept-based approach and 
of the recommendations on terminology issued by the Deutsches Institut filr 
Normung as DIN 23302 makes it convincingly clear that concept (Germ. "Begriff'), 
the most prominent notion within the whole terminological approach, is 
inadequately defined, thus resulting in confused and even contradictory statements. 

Wiegand's critique aims at the very heart of DIN 2330. The weaknesses he uncovers 
are weaknesses in what DIN 2330 is all about: the proper definition and 
standardization of terms. DIN 2330 fails by its own standards. Wiegand offers a 
linguistic solution. He suggests that terminologists give up the concept concept 
altogether and concentrate on linguistic expressions (terms) instead. He outlines a 
procedure which would make it possible to analyze and describe the rules 
underlying the use of terms in referring and predicative expressions (cf. Lyons 1977), 
and to set up corresponding normative regulations. Terms in this approach are no 

1) The notion of 11bstractlon Is reminiscent of the linguistic notion of hyponomy. It should be 
borne in mind, however, that abstraction, in the present context, is understood as a relation 
between language-independent concepts, whereas hyponomy is a paradigmatic relation of 
sense holding between lexemes (cf. Lyons 1977). 

2) Wiegand discusses DIN 2330 (1964) and DIN 2230 (1974). A later version, which was 
published in 1979, is open to the same criticism. 
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longer mere labels attached to prelinguistic concepts. They are linguistic entities 
(words) with meaning and form. And although these two have to be distinguished 
analytically, they are as inseparable existentially as the two sides of a coin. After all, 
it seems to be advisable to base the analysis of both general-language words and 
terms on de Saussure's model of linguistic signs, with its distinction between 
"signifiant" and "signifie" as two parts of an inseparable linguistic unit (cf. de 
Saussure 1916). 

Wiegand rightly emphasizes that any attempt to develop terminological norms must 
of necessity be preceded by a thorough descriptive analysis of the facts pertaining to 
terminological use. He accounts for these two levels by his distinction between 
describing definitions ("F eststellungsdefinitionen") and standardizing definitions 
("Festsetzungsdefinitionen"). At this point, it is important to see that Wiegand 
deliberately stays within the normative framework. His aim is not to widen the 
perspective to include terminologicaldescription as an independent goal. Wiegand's 
intention is to put ter:mill.ological standardization on firm linguistic grounds. Thus, 
when he mentions description, it is subordinate to the task of standardization. This 
explains why he seems to agree with DIN 2330 in the tacit assumption of 
terminological definitions (meaning) being amenable to a set of necessary and 
sufficient conditions (or features). The definitions in DIN 2330 and those discussed 
by Wiegand 

"Mit Thrombose bezeichnet man eine Blutpfropfbildung infolge intravaskulilrer, 
intravitaler Blutgerinnung."3 

or 

"Bin Parallelogramm ist ein Viereck mit zwei parallelen Gegenseiten."4 

apparently support this assumption. They are taken from fields m which 
standardization is a necessary and natural requirement. 

But with a linguistic re-orientation of terminological analysis, the normative 
perspective is complemented by a descriptive one, preparing the ground for a 
revision of the allegedly clear-cut distinction between standardized terms, non-
standardized terms, and general-language words. 

Terms are words (or phrases) that are used by human speakers as part of larger 
texts in communicative situations, and with communicative intentions. Like all other 
words, they are part of a living language, essentially shaped by the dynamic nature of 
human communication with its creative "weaknesses" of context-dependence. The 

3) Translation: "Thrombosis is the term used to describe the formation of a blood clot as a result 
of intravascular, intra vital blood coagulation". 

4) Translation: "A parallelogram is a quadrilateral whose opposite sides are parallel". 

I 
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frequently successful resistence of communicative practice against even competent 
attempts at standardization is evidence of the old conflict between artificial and 
natural languages. Standardization is artificial. It is out of place in ordinary human 
communication, and can be expected to hold its ground only where it is supported 
by a very specific communicative need. 

Advances in linguistic theory, especially in lexical semantics, have bypassed 
terminological analysis. The prevailing normative orientation has created a kind of 
selective blindness severely restricting the perception of terminological reality. Thus, 
even from the new descriptive perspective, terms continue to be seen as if they 
belonged to a standardized world. Terminologists talk about concepts and names 
when, from a linguistic. perspective, it would be more appropriate to talk about 
words and about the specific semantic, situational and textual conditions governing 
their use ... 

It is not at all surprising that this attitude has seriously hampered the development 
of appropriate theoretical tools for the analysis of terms. And what is 'more, in the 
face of all the rather pragmatic efforts now being put into building large-scale term 
banks, deficits in the theoretical underpinnings easily tend to be played down, with 
detrimental effects on the applicability and usefulness of the results .. 

Our argument is not against standardization; it is for description. In the context of 
translation, it is necessary to extend the scope of attention to cover both activities. 
But it is important to realize that this involves more than a mere surface operation. 
Despite what terminologists say or promise, the assumption of an independent 
existence of concepts and names, and the confidence in precise definitions based on 
necessary and sufficient properties do not help to cope with the descriptive 
terminological problems of the day. In a translation context, there is more to 
terminological work than handling name-tags for well-defined concepts. Especially, 
we should not expect the theoretical model underlying standardization to be 
appropriate for description as well. 

2.2 Semantic Models and Terminological Meaning 

This section is about non-standardized terms. Our claim is that their semantic power 
goes well beyond the traditional terminological model with its Platonic assumption 
of an independent existence of concepts and names and its confidence in definitions 
based on necessary and sufficient properties. 

When we talk about meaning, it is difficult to avoid the pitfalls of either ontological 
()r psychologiccil i.e. of assuming the existence of meaning as an object. 
'What is the meaning of drug?', we ask. And, by way of an answer, we expect a 
something to be pointed out to us: 'The meaning of drug is X'. And what kind of 

I 
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"thing" is X? - Is it a drug? Or is it rather the concept, idea, or image of a drug? Try 
to imagine the meaning of drug as some kind of thing - be it concrete or abstract, 
call it idea, concept or class. You will not succeed. What, for example, do narcotic 
drugs (e.g. cocaine), tranquillizers (e.g. librium), antibiotics (e.g. penicillin), 
stimulants (e.g. caffeine) or antidotes have in common? It is not only difficult, it is 
flatly impossible to imagine how they could be put together under one homogeneous 
concept which would explain why they are all called drug. Also think of a German 
shepherd, a Yorkshire terrier, a poodle, and a Great Dane and try to imagine a 
homogeneous concept "dog". And even in the case of triangle, a well-defined term, 
yoffwiil not be able to invoke a mental object comprising all possible triangles -
equilateral, scalene and isosceles triangles. 

But meaning should not be thought of as a thing. This is the lesson that can be 
,, than :iooo years of philosophfoal and linguistic debate. It is more _J appropriate to think of the meaning of a word as a relational state. 'Having a 

specific meaning', in this sense, can be reformufated and reinterpreted as 
participation in semantic relations of various kinds: denotation, sense, and frame. 

Relations of denotation are mappings of words into expressions of a rich conceptual 
structure underlying both perception and linguistic performance. By way of 
denotation, words are related to complex mental representations of the world, i.e to 
what we know about things, places, events, actions, and properties. Our denotational 
knowledge enables us to use words to talk about the world. Relations of sense hold 
between words with respect to differences in their denotational meanings, i.e. the 
mental representations they are related to. They are semantic relations basically of 
contrast and subordination, e.g. antonymy, hyponymy. Frame relations are semantic 
relations which hold between words with respect to a knowledge frame to which 
they are denotationally linked. 

In this approach, the task of describing the meaning of a term is shifted from 
defining and naming prelinguistic concepts to analysing and making explicit the 
semantic relations in which a term participates, and which determine the range of 
potential semantic functions it has. It should be clear that, when we say that a word 
has a specific meaning, what we really mean is that it takes part in specific meaning 
relations. And accordingly, knowing (i.e. having) the meaning of a word is equal to 
knowing the meaning relations in which it stands. 

It is also important to realize that in comparison to the other two types of meaning 
relations, denotational meaning assumes a primary position. Denotation is basic in 
that the analysis of relations of sense and frame involves denotational information, 
in one way or another. If the denotation of a word is deleted, there is nothing left for 
the other kinds of meaning to hold onto. But it is also true that the denotational 
meaning of a word can hardly be given a satisfactory explication, or definition, 
without appeal to aspects of sense, or frame. 

l 
ii 
' 
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Let us take a brief look at a few semantic descriptions as they are commonly 
provided by dictionaries: 

dog 
"A dog is a very common four-legged animal that is often kept by people as a pet or 
used to guard or hunt things. There are a lot of different breeds of dogs." 
(COBUILD 1987) 

drogue (Aero.) 
"A sea anchor used on seaplanes and flying-boats; it is a conical canvas sleeve, open 
at both ends, like a bottomless bucket. Used to check the way of the aircraft." 
(Chambers 1988) 

drng (Med.) 
"Any substance, natural or synthetic, which has a physiological action on a living 
body, either when used for the treatment of disease or the alleviation of pain or for 
purposes of self-indulgence, leading in some cases to progressive addiction." 
(Chambers 1988) 

triangle (Maths.) 
"A three-sided rectilineal plane figure." scalene: "A triangle in which no two sides 
are equal." isosceles: "A triangle having two equal sides." equilateral: "A triangle 
having three equal sides." (Chambers 1988) 

quark (Phys.) 
"A type of fundamental particle that forms the constituents of hadrons. There are 
currently believed to be six types of quarks (and their antiquarks). In the simple 
quark theory, the baryon is composed of three quarks, an antibaryon is composed of 
three antiquarks, and a meson is composed of a quark and an antiquark. No quark 
has been observed in isolation." (Chambers 1988) 

No matter where the described words are to be placed on the continuum from 
technical to common, from standardized to non-standardized, what is common to 
their semantic descriptions is that they do not present or otherwise "give" any kind of 
a mental concept which we might call ''mearniig":Whafeacl:i ()f these descriptions 

-actually does is to Rl9Xide readers with sufficient irlf <?I"II1ation to infer and build up 
denotational knowledge, i.e. knowledge which enables them to correctly use words 
to refer to things in the world. To achieve this goal, the semantic descriptions draw 
on the readers' semantic knowledge of other words; they make use of relations of 
sense and frame to link the new term to those the readers are assumed to know. 
Thus, none of these semantic descriptions is self-contained. They all that 
readers have at least some. background knowledge at their disposal. Without 
knowing, for Tnsi:ance,. what a. "plane figure" is, it would not be possible to 
understand the semantic description of triangle. Knowledge about anchors, aircrafts, 
natural and synthetic substances, and diseases is called upon in the semantic 
descriptions given of drogue and drug. 

The fact, however, that the meaning descriptions we find in (specialist) dictionaries 
are not self-contained does not imply that they are necessarily deficient. The 
fundamental openness of meaning descriptions only reflects that word meanings 
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cannot be captured by simple. and. homoge!leOl!S concepts. Evidently, dictionaries 
provide information about more-or less-prototypical and/or stereotypical properties 
which, in combination with the right amounfof world knowledge, assists dictionary 
users to create the appropriate denotational links between words and conceptual 
representations of the world in an intuitive way. The amount of world knowledge 
needed depends on what the dictionary users already know. The more familiar they 
are with the relevant knowledge domain, the less information they need to establish 
a sufficiently rich denotational link. In the case of quark, for instance, a term for 
which the necessary background knowledge can not be taken for granted for the 
average dictionary user, the semantic description expands into something like a little 
story. Thus, dictionary users, together with what they know and do not know, 
constitute an essential background factor wlien if comes to· evaluating the 
appropriateness of a meaning description (dictionary definition).5 

With the mention of the role of background knowledge a notorious problem crops 
up relating to the distinction between semantic and encyclopedic knowledge. Is 
knowledge about plane figures, anchors, and substances semantic or encyclopedic? 
This question, obviously, presupposes the assumption of two clearly distinguishable 
types of knowledge. A cognitive approach to lexical meaning, however, suggests a 
distinction of function rather than of kind. Knowledge about the world and 
knowledge about the denotation of words, that is about the relation between words 
and speakers' cognitive representations of the world, "are cut from the same cloth" 
(Jackendoff 1983:110). The same kind of world knowledge, say, that a particular 
object has the properties of being "a cylindrical, partly screwed bar provided with a 
head (which) with a nut (is) a common means of fastening two parts together" -
Chambers (1988) definition of bolt - can be exploited for different purposes. It is 
encyclopedic when it is used to communicate information about the world; and it is 
semantic when it is used to provide information about how to use the term bolt in 
relation to the world. 

All in all, the nature of terminological meaning calls for a description that does not 
have recourse to a terminological model designed for standardization purposes, and 
that does not ignore the results of current lexical research by language philosophers, 
cognitive psychologists and linguists (cf. Aitchison 1987). To eliminate 
terminological problems resulting from seemingly vague, fuzzy, or heterogeneous 
meanings by way of standardization is one thing;6 to analyse these problems on the 
basis of a sufficiently rich semantic model and thereby to provide the descriptive 
information required by practitioners of communication for special purposes, e.g. 

5) For a theoretical and empirical approach to integrating the user-perspective into a 
comprehensive model of lexicography see Wiegand (1985, 1987). 

6) It is interesting to note, however, that the distinction between standardized and non-
standardized terms is not at all clear-cut. Even a successful standardization inevitably has non-
standardized residues. As was pointed out by Wiegand (1979), each standardizing definition 
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translators, is quite another. Wittgenstein's (1953:31££.) discussion of family 
resemblances, Rosch's (1975) studies on prototypes, Putnam's (1978) stereotype 
model, and Jackendoffs (1983) reflections on the cognitive foundations of semantics 
have to be seen in this context. Their stimulative potential extends well beyond the 
analysis of general-language words. 

2.3 Terminology in the Context of Translation 

For terrninologists interested in standardization, it may very well be justified, for 
practical reasons, to restrict one's view to necessary and sufficient conditions of 
denotation. Translators, however, and this again fm practical reasons, have to look 
beyond standardization. They have to be prepared to cope descriptively with the 

"anarchy"· of terminological meaning a,nd use. Their attention has to be 
devoted, in the first place, to terms in their "natural habitat", i.e. in (communicative) 
texts. And even the creation and maintenance of standardized terms has, in the 
context of translation, to be seen against the background of a fundamentally 
descriptive orientation. 

Adherence to the descriptive principle, however, is but the first step necessary for 
the development of a terminological analysis for translation purposes. The next step 
is for terms to be examined in the specific context of translational tasks and 
processes. Translation is a communicative activity. And since the conditions under 
which translators are confronted with terms shape the terminological problems they 
have and the solutions they seek, it is necessary to take into account what translation 
is all about. 

Among other relevant factors, translational competence is based on linguistic 
competem:.e in two languages. When seen as an activity, however, translation is 
definitely part of linguistic performance, involving comprehension of the source text 
and production of the targeftext, carefully controlled with regard to the 
communicative requirements the translation is intended to meet. The central 
question is: What types of knowledge and .. strategic abilities. do translators need in 
order to be able iO. carry out translation-specific comprehension and production 
tasks? 

develops in two complementary directions, bottom-up and top-
dovln. In comprehension, bottom-up processing operates on linguistic expressions to 
identify lexical and grammatical clues matching the meaning expectations generated 
by top-down processing on the basis of the reader's world-knowledge (including 
specialized subject-knowledge). It is only through a close interaction of both types of 

("Festsetzungsdefinition") is part of a definitional chain whose last element necessarily relies 
on non-standardized expressions. 
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processing that readers are able to create textual meaning. In production, bottom-up 
clues are given to provide the reader with access to the world-knowledge necessary 
for the top-down reconstruction (comprehension) of the speaker's meaning 
intentions. 

As a special type of text processing, translation is processing under conflict-raising 
conditions. Strategies of comprehension and production which have proved 
worthwhile for the ordinary unilingual mode of text processing fail to achieve the 
desired results when applied to the translation task. This explains why translating 
requires more than the ability to write and to understand texts in both languages (cf. 
Kohn .. 

A terminological approach seriously aunmg at translation should take this 
processing perspective into consideration. Terminological demands translators have 
are closely related to what goes on when they translate, the terminological problems 
they encounter in comprehension and production, the types of terminological 
information they need in order to be able to cope with these problems, and the 
strategic procedures on which they rely (cf. Kohn 1988). 

By and large, comprehension is mainly concerned with extracting meaning, 
production with finding correct and appropriate means of expression. The tasks and 
the related problems are different, and so are the kinds of terminological 
information translators require. 

In comprehension, reliable world knowledge and specialized subject knowledge, 
together with appropriate top-down strategies can compensate for the lack of 
certain kinds of terminological knowledge, particularly knowledge about the correct 
choice of words, phrases and collocations, about grammatical means of expression 
(i.e. parts of speech, inflection, prepositions, derivation), or about conditions of use 
and stylistic variation. In production, however, it is especially this type of 
(terminological) knowledge which has to be available to translators, be it internally 
as part of their own subjective knowledge, or externally through some kind of 
translation-specific terminological knowledge-base. 

And what is more, in addition to unilingual knowledge about terminological 
meaning and use, text production under translation conditions requires knowledge 
about interlingual terminological relations (so-called translation equivalents), areas 
of difficulty and common translation errors. The descriptive approach has to be 
extended to incorporate contrastive terminological analyses of source and target 
languages and texts for the investigation of interlingual contrasts and intertextual 
relations of translation. 

Terminological knowledge-bases aiming to be relevant for translation purposes have 
to be designed to meet the specific needs translators have when trying to solve 
terminological problems of source-text comprehension and target-text production. 
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Otherwise, they will be of only limited use, as is evident from the sometimes harsh 
criticism terminological databases and specialist dictionaries provoke among 
professional translators (cf. Lothholz 1986). From a translator's point of view, the 
relevance of terminological analysis increases in proportion to its degree of focus on 
terminological aspects of translational text processing. 
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3. The Distinction between Unilingual and Transfer Information 

Like in any bilingual dictionary, the information provided by a term bank for 
translation purposes should be language-pair specific and uni-directional. This 
would be the most appropriate and most straightforward way for selecting and 
presenting the information relevant for those who translate from language A to 
language B. This seemingly convincing approach, however, is in conflict with the 
likewise important demand to create a term bank which allows for an easy and 
efficient extension with respect to languages and language directions catered for. 
For this reason, a distinction between (language specific) unilingual terminological 
information and (language-pair specific) transfer information is introduced. 

The unilingual terminological information is not specific to any particular language 
pair or indeed to translation at all. It contains all the knowledge of any competent 
speaker who knows the language and the domain and the textual conventions of the 
relevant LSP texts, and it is relevant for anyone who needs to use the particular 
terms. 

The transfer information, in contrast, is totally translation specific, because it gives 
the information required to make the transition from one language to the other, i.e. 
information which ordinary language users never need and which take the particular 
difficulties of translation into account. Transfer information obviously consists of 
transfer equivalents, i.e. potential translations for the source language term, 
marking the neq:ssary distinctions if there is more than one equivalent. The 
translator can then make a choice between them and come to a decision on the 
textual level. If required, the transfer information also includes transfer comments, 
which give additional information like warnings of common mistakes and false 
friends or other things to be borne in mind. In addition, the transfer entry must 
possibly also include the translation of collocations of the source language term ( tf. 
5.3). 

In order to add new transfer directions for existing language pairs, only the relevant 
transfer information has to be adapted. In the case of the inclusion of additional 
languages, both the language specific unilingual information pertaining to the new 
languages and the language-pair specific transfer information establishing links to 
the existing languages have to be implemented. 
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4. T)lles of Unilingual Terminological Information 

Based on the theoretical considerations laid down above, we are now concerned 
with the question what conclusions are to be drawn with respect to the structure and 
contentof the terminological entries in a translator's term bank. In order to be able 
fo understand and produce texts adequately, translators need certain knowledge. 
For the most part, this knowledge is of the same kind as that of all competent 
speakers of either of the languages involved: world knowledge and linguistic 
knowledge. What makes translation so extraordinarily difficult is mainly the 
necessity of ,getting away,, during the production process, from the specific structure 
of the source text and adapting the target text to its own textual conventions. Apart 
from this, translators need the same knowledge as other language users. 

The special difficulty in the case of LSP translation is that both the language and the 
subject are so ppecialized that most speakers - unless they are experts of the 
particular domain: '!lave neither enough world knowledge (i.e. subject knowledge, 
in particular) nor enough linguistic knowledge to produce or even understand 
adequate LSP texts, even in their own native tongue. 

In LSP, the only ones who have the complete language user's knowledge are the 
domain experts. It is this knowledge that enables them to read and write LSP texts. 
It may be subconscious, and, when questioned, the experts may not be able to 
communicate much of their knowledge - ordinary language users are often unable to 
explain their linguistic knowledge, too. But all of the expert LSP user's knowledge 
must basically be accessible for the translators of 1,SP texts as well. Unfortunately 
this is not the case, because translators may either ;not be native speakers, or they 
may simply not be familiar enough with the domain'and the linguistic conventions of 
the relevant texts, or they may have difficulties in accessing their competence and 
knowledge due to the powerful presence of the source text. 

This does not refer to terminological knowledge alone, but also, for instance, to 
culture specific peculiarities (e.g. laws in certain countries) and text type specific 
conventions (e.g. preferred grammatical constructions in certain texts), and, 
generally, to the acceptability and specificity of the possible means of expression. 

It seems out of the question that a term bank might contain all this knowledge, since 
by definition it covers only terminology. But it can be expected to provide an 
expert's knowledge about the domain and the language as long as this knowledge 
can be linked to lexical units. 

Consequently, the content of a translator's term bank can be looked at in two ways. 
On the one hand, of course, it contains terminological information, i.e. information 
about terms, as it is offered to the translator. On the other hand, however, it is an 
attempt to model the knowledge of the domain expert and competent LSP user, 
collecting all there is to know about the terms and filing it under the relevant 
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categories in such a way that all information elements are as accessible as if they / 
were not in the computer but in the user's mind. 

Keeping these considerations in mind, we have identified the following categories as 
relevant:cypes of terminological information.for the unilingual part of the term bank 
entries. '··· 

4.1 Language 

Knowing in what language a term is used may seem trivial, but it is of course part of 
every speaker's intuitive knowledge. For translators, in particular, it is often 
essential to know whether or not the terms Wash Coat and Lambda, for instance, 
are used in German and in Spanish. Apart from that, the computer must obviously 
be given this information explicitly. 

4.2 Domain 

The domain in which a term is used is an essential bit of information, since terms 
are often used in several domains with totally different meanings, e.g. suspension as 
a term in automotive engineering, chemistry, music, and law. The meaning 
definition only makes sense with respect to a specified domain. For the user of the 
TWB term bank, domain is also a useful category for sorting and selecting terms in 
batch mode. In any case, however, a uniform domain classification system would 
have to be agreed on. ..... · 

4.3 Synonyms 

The problem of synonymy is very controversial in linguistic theory. For our 
purposes, we suggest that we understand by synonyms any two or more words with 
identical or similar denotational meaning. They often differ in usage, however, and 
are therefore not b\0hterchangeable in all possible contexts. For translators, it is of 
course essential fu have synonyms well documented in the term bank, especially 
with respect to possible differences in usage. This is particularly important in the 
production phase, where out of several synonyms one must be chosen which is most 
appropriate under the present circumstances. It is also very helpful if, in critical 
cases, additional information regarding particular features of the synonymy relation 
is given in a special comment. As we shall see below in more detail, four types of 
synonymy may be distinguished: 

1. Identical denotational meaning and identical conditions of use 
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2. Identical denotational meaning, but different conditions of use 

3. Near-synonyms with similar denotational meaning and identical conditions of 
use 

4. Near-synonyms with similar denotational meaning, but different conditions of 
use 

According to these categories, it turns out that katalytisch aktive Schicht and 
katalytische Beschichtung, for instance, may be exchanged for each other under all 
circumstances. Katalysatoroberfliiche is used with identical denotational meaning as 
well, but occurs a lot less frequently. Aktive Substanzen, finally, may refer to the 
same thing, lbut its denotational meaning is not entirely identical to that of the 
other expressions. A translator who is unaware of these facts may easily 
misunderstand the source text or make mistakes in the target text. For a discussion 
of the synonymy problem in greater detail, see chapter 5 below. 

4.4 Variants 

Translators are faced with the problem of variants, e.g. variant spellings, clippings 
and acronyms, both in the comprehension and in the productfofr phase: During the 
comprehension phase, it may not be too difficult to find out that a word as it occurs 
in the source text is simply a variant of a word they know. For the retrie:val of terms 
in the term bank, however, this may often be not quite as easy (e.g. catalyse vs. 
catalyze). 

During the production phase, the treatment of variants poses a problem in so far as 
they are, like synonyms, not always freely interchangeable. The choice between 
them is usually not arbitrary. A certain spelling may, for instance, be characteristic 
of regional or company-specific usage. .A typical example for this would be the 
difference between British and American spelling. 

Psychologically, on the other hand, it makes a great difference if there are different 
words which share the same meaning, or variant spellings of the same word. Even 
with different spellings, it remains, after all, just one word. For this last reason, 
spelling variants should simply be taken down under the corresponding entry, 
together with information on possible differences in usage. For their retrieval it 
seems necessary, if the term in the source text happens to be spelt differently from 
the headword of the entry, that an intelligent look-up routine should automatically 
deal at least with notorious variations like 'airbrake' /'air-brake' /'air brake'. 

Abbreviations, clippings and acronyms, a characteristic feature of many LSP texts, 
are-aisoii.-tYi)e of vafiants. Like spelling variants, they are not freely interchangeable 
with the corresponding. fuil forms. It may depend on various factors, above all on the 
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I " specific conventions of each individual text type, if a term is used in the full or in the 

abbreviated form. To give an example, the conditions would have to be specified 
under which the abbreviation TWC may be applied instead of three-way catalyst. 

However, abbreviations must be retrievable like any other terms, since unknown 
abbreviations could otherwise not be found at all. Consequently, abbreviations 
should not be treated as information about terms, but as terms in their own right, 
with a relation established in the database. 

4.5 Grammar 

For a competent LSP speaker, it goes without saying that knowing a word also 
means knowing its grammatical properties which make it possible to produce a 
grammatically correct text. And what is even more, words may have other 
grammatical properties in LSP than in more general contexts. Knowing these 
properties is essential for producing not only correct, but also acceptable LSP texts, 
i.e. texts which share all the typical properties of their respective text types. 
Particularly if a domain is still unfamiliar to a translator, grammar may frequently 
give rise to uncertainties and mistakes - above all, but not only, for non-native 
speakers. Apart from an explicit indication of the parts of speech, gender and 
number are the most important grammatical categoriesfor nouns, while transitivity, 
intransltivity and the suitable prepositions are the most relevant ones for verbs. 

Germa11 n9unsof foreignorigin are a particular source of uncertainty with respect 
togender and number. Exampies of gender problems are der Ruj3filter (cf. das 
Filter), der Abgasbypass, das Pellet, der Washcoat, die K-Jetronic, das Limit, die 
Partikel, while difficult plural forms are, for instance, die Standards, die Additive, die 
Limits and the still competing forms die Monolithen vs. die Monolithe. 

Apart from the morphology of the plural form, it is also important to know if a word 
is normally usedin the singular, in the plural, or both. Nouns like Abrieb and 
Schilttgut, for instance, are only used in the singular, while Abgaswerte, Ablagerungen, 
Rilckstiinde and Kaltlauf eigenschaften are almost exclusively used in the plural. 

Another phenomenon is worth mentioning in this context as well: a number of 
nouns designating materials or abstract properties, which are uncountable in normal 
language, are used in LSP texts in their plural forms, emphasizing the possibility of 
val"fation, for example Stahle, Schiiume, Stiiube, Ole, Alkohole and Gemische for 
materials, and Ansaughilbe, Wirkungsgrade, Zelldichten, Bleigehalte, Mitteldrilcke, 
Temperaturverliiufe and Kraftstoffverbriiuche for abstracts. Translators translating 
into German need reliable information on whether or not, and under what 
circumstances, such plurals are used. 
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In addition, there is the problem that some nouns acquire a different meaning in the 
plural. While Emission, for instance, designates the process ofsomethiiig being . 

the plural Emissionen refers to the substance emitted, as in 
Abgasemissionen, Ruj3emissionen, Bleiemissionen or Kurbelgehiiuseemissionen 
( = substances emitted from the crankcase). Similar cases are Grenzwert ( = limit 
value; setpoint) vs. Grenzwerte ( = standards), and, in English, emission control 
( = process) vs. emission controls ( = devices). 

A special difficulty in English is that words which occur only i!lt.]Je plural are 
sometimes used with a verb in the singular, as in 'The macrokinetics of the general 
phenomena (.)has been dealt with ( ... ) ". 

Grammatical information on nouns is therefore necessary not only in the case of 
difficult or doubtful morphology, especially of borrowed words, but also when there 
are restrictions on the usage of either singular or plural ("plural only", "usually 
plural", "plural possible"), perhaps with respect to specific text types, and when there 
are differences in meaning between singular and plural. 

With respect to verbs, the most important grammatical information refers to their 
transitivity orintransitivity, while their morphology is generally quite obvious. In 
LSP texts, problems occur, above all, with two groups of verbs: LSP specific verbs 
which are not recorded in general language dictionaries, and "terminologized" verbs, 
i.e. LGP verbs which are used in LSP texts with different grammatical properties 
(and meanings). Typical examples of LSP verbs are sintern, emittieren, oxidieren, and 
adsorbieren; they require an indication of whether or not they can take a direct 
object, since the translator might not find this information anywhere else. 
Terminologized verbs with variation in their syntactic behaviour are, for instance, 
abmagem and a/tern (LGP: vi; LSP: vt), umsetzen and reduzieren (LGP: vt or vr; 
LSP: vt only), anspringen (LGP: vt or vi; LSP: vi only), and zusetzen (LGP: vt or vi; 
LSP: vt only)7. 

Another feature which is essential to know is what case and prepositions a verb 
governs. Apart from the subject and the direct object, transitive verbs, for instance, 
are often accompanied by a third noun phrase, which can be either an indirect 
object or a prepositional phrase. To use these verbs grammatically correctly, it is ' 
helpful to have information about whether such a third partner is an indirect object 
or a prepositional phrase, which preposition is required, and if it is obligatory (e.g. , 
by square brackets). Examples from German are zusetzen vt [ + dat.] ("Blei wird dem 
Kraftstoff in Form von Bleitetramethyl zugesetzt") and vt [auf + acc.] 
("Bei den monolithischen Abgas-Konvertern wird dieses Tragermaterial als Wash 
Coat auf die Feststoffmatrix aufgebracht"). 

7) vt = transitive verb, vi = intransitive verb, vr = reflexive verb 
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All of this information, which is very often missed in dictionaries and term banks, is 
essential for enabling translators to produce texts which are not only grammatically 
correct, but also functionally and situationally acceptable with respect to the specific 
conventions of the domain and the relevant text types. 

4.6 Word Family 

Speakers are very good at changing words from one part of speech to another as 
they go along in order to meet the syntactic and other requirements of the text they 
are producing. This ability presupposes knowledge about the derivational potential 
of each word. Translators who are not familiar with the terms.ofadoiriain niecl · 
inforiii.atfon ();;: this potential, particularly since the conventions applying to the use 
of certain word classes vary from language to language. 

While dictionaries (and term banks) typically give equivalents belonging to the same 
word class, the best translation very often involves a change of word class .. For 
producing a well-written translation, it is essential to get away from the word-for-
ward strategy, which results in a noun being rendered by a noun, a verb by a verb, 
and an adverb by an adverb. Different languages have different ways of expressing 
things, and it is often advisable to find a solution which does not imitate. the .. 
syntactic structure of the source text and to introduce changes betWeen the word 
cfasses. It is therefore helpful to have information available in the term bank on the 
whole word family, i.e. on the possibilities of changing the word class of an 
expression, either by using natural members of the same family, i.e. derivations of 
the same stem (to catalyse, catalyser, catalysis, catalyst, catalytic) or by using 
adopted members from a different stem (to smell, the smell, smelly, olfactory, 
olfaction). 

To give just one example for changes of word class, which are necessary all the time 
during the translation process, we may look at the clause "when operated under 
normal conditions", which may be rendered in German as "bei Betrieb unter normalen · 
Bedingungen" instead of a temporal clause. As translation equivalents of to operate, 
however, only verbs like betreiben would be listed. It is useful to see, then, that the 
noun belongig to betreiben is Betrieb. 

4.7 Meaning Definition 

One of the most essential types of terminological information refers, of course, to 
the meaning of terms. Those who do not know its meaning cannot apply a term 
unless they are instructed in its correct denotational scope. To fulfill this instructive 
function, the meaning definition must describe meaning in a way which enables the 
users to make a connection between the term and their own world knowledge. This 

----=...J 
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is usually done by making reference to superordinate or other related terms which 
may be assumed to be known to the users (cf. 2.2). It should be borne in mind that 
an explication of meaning is not a definition in the strict sense; although it is 
common practice to refer to it as a lexical or terminological definition, it is not 
prescriptive, but it simply describes what is meant when a term is used. 

A problem occurs when a term has more than one meaning. This is not to be 
confused with one-to-many transfer relations, which occur in cases like the German 
noun Uhr, which may be translated as clock or watch, according to its characteristics. 
Yet the word Uhr has a quite uniform meaning in German, since the distinction 
made in English does not apply in German. 

The problem of multiple meaning, in contrast, is a purely unilingual one. It occurs in 
the form of homonymy and While homonymy refers to cases in which two 
words of differerit-e-tyrnological origin happen to share the same linguistic form, 
both in pronunciation and spelling, polysemy applies when several meanings 
coincide in one word. Traditionally, dictionaries tend to have more than one entry in 
the case of homonymy, ·arid-olllyone entry with the required number of subsections 
for polysemous lemmata .. 

This seems a viable solution for a term barik as well. If information on a term with 
homonyms is invoked, there ought to appear a sort of menu to choose the required 
entry from. For the rest, the entries about the different homonyms would then be 
totally independent of each other. In our studies of the catalytic converter 
terminology, however, we have not found any homonymous terms, and we assume 
that homonyms generally are rare exceptions within one single domain. A term bank 
designed t:o include terms of several domains should nevertheless provide the option 
of keeping the entries for homonymous terms apart. Terms with different meaning 
in a number of different domains (e.g. suspension, cf. chapter 4.2) should probably, 
despite their obVious-etyrnofogical relation, be treated like homonyms. 

Polysemous terms which have several related meanings within one domain, on the 
other hand, should rather be treated in one single entry, and their meaning should 
be explained in the appropriate subsections of one single definition. An example of 
such cases is the German Katalysator, which occurs with five meanings, denoting 
either the entire emission control system, or the reactor unit, or the wash coat, or 
the active phase, or generally all substances which induce chemical reactions 
without themselves entering into the product. Another example is gas, which means 
either any gaseous matter, or, in American English, petrol. 

j 
j 

I 
I 
I 
l 
l 



Specification of Tenninological Knowledge for Translation Purposes Page 24 

4.8 Usage 

In addition to knowing the meaning of words, it is part of every speaker's 
competence to know under what circumstances words may or may not be used. It 
does not make a difference in this respect if a word is regarded as a term. For 
translators, this information is absolutely essential in order to enable them to use a 
term correctly with respect to the spe<;ific_situational and functional requirements 
thetranslation is expected to meet. -Traditionai approaches have tended to ignore 
questions of usage in terminology, maintaining that, in technical translation, the 
correct and precise transfer of (denotational) meaning is the only concern. 
Experience shows, however, that usage must be carefully controlled in order for a 
translation to fulfill its role in interlingual and intercultural communication. 
Examples of information to be contained in this category are 

stylistic variety (colloquial, formal etc.) 
regional variety (British/ American English) 
company specific usage 
text-type specific usage 
standardized term 
obsolete term -, 

Usage information is particularly important when a choice must be made between 
several terms with identical (denotational) meaning which are, however, not totally 
interchangeable. 

4.9 Collocations 

The words of a language cannot always be freely combined according to their 
It belongs to every speaker's competence to know the restrictions 

which apply to the combinations between words. A competent speaker of English, 
for instance, knows that contribution is collocated with to make, while German 
speakers know that the corresponding verb to use with Beitrag is leisten (although 
leisten is not normally a translation equivalent of to make). 

Collocations are typical combinations in which words occur together with other 
words. They often have meaning of their own, different from, or more specific than, 
the sum of the meanings of their elements. Collocations may be combinations of 
verb and noun, verb and adverb, adjective and noun etc. They usually provide a 
particularly acceptable and common way of expressing something. For translators, 
information on collocations is a key to writing idiomatic translations and to getting 
away from unsatisfactory word-for-word translations. Therefore, a term bank for 
translation purposes ought to contain a good collection of the collocations in which 
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the terms occur. Apart from this unilingual information, however, translations of the 
collocations should be given in the transfer part of the entries (cf. 5.3). 

4.10 Antonyms 
1') 

/j·1< .·'/, j·, 

Unlike synonymy, antonymy is a sense relation which applies only occasionally, 
mostly in the case of adjectives. If they exist, however, it is very helpful to have them 
explicitly indicated. 

4.11 Subordination 

By subordination we mean the sense relation which holds between a term and both 
subordinate and superordinate terms, i.e. hyponyms and hyperonyms. The classic 
approach to terminology is based on establishing conceptual systems of a domain 
only on the basis of hierarchical relations, which comprise subordination and part-
whole relations. While such conceptual systems may offer a viable method for the 
purposes of certain kinds of_ knowledge representation, thesauri etc., they are clearly 
insufficient for elaborating terminology for translation purposes, since it leaves all 
the other relevant information types indiCated in this paper out of consideration. In 
addition, they are restricted to terminological areas where such relations do in fact 
exist, and the size -ancfimportance of these areas varies greatly from domain to 
domain. To the extent that such relations exist, however, information on subordinate 
and superordinate terms is useful for translators because it provides important 
insights into the hierarchical terminological structures of a given domain. 

4.12 Part-whole 

Together with the subordination relation, this is the central category on which j terminology work is based according to the classical doctrine. Again, information 
··¥• about part-whole relations is not sufficient for translation purposes, since it is 

impossible to structure the whole terminology of a domain according to 
subordination and part-whole relations, but on the other hand it can be quite 
iriieresting in some cases. Information about what parts a particular mechanical unit 
has, or what larger part a particular thing belongs to, may often increase the specific 
world knowled_ge translators need to understand LSP texts. 
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4.13 Frames 

A crucial difficulty in the translation of LSP texts is that translators lack the domain-
specific world knowledge which is presupposed in these texts and which the usual 
readers and writers of such texts, i.e. domain experts, have at their disposal. This 
lack of world knowledge is a cause for great problems both in the comprehension 
and in the production phase of translation. 

It is usually impossible for the translator to solve such problems by devouring 
handbooks on the domain as a preparation for the translation job, trying to become 
a of the domain. What is needed is, therefore, information supplying the 
required world knowledge in manageable units which can be looked up when the 
need arises. We use the term frame to refer to chunks of world knowledge which are 
accessible through the denotational meaning of the framing terms and which 
establish frame relations between these terms. 

Frame information about a small subsection of the domain should be available by 
starting from any term which causes comprehension problems. A frame text should 
then expfain the relevant facts of the domain in context, using other terms as well \ 
and pioV:iding the background information necessary to understand the particular 
aspect of the domain. This goes a lot deeper than the meaning definitions of the 
individual terms, and it is different from them in that it does not explain the 
denotational meaning of a term alone, but it explains the facts the term is related to 
and through which it is related to other terms. Frame information is, therefore, not 
given for individual terms, but for a number of thematically related terms. 

We have chosen to call this information on background knowledge "frame" because 
this is the term used in cognitive semantics to denote organized knowledge 
structures which are activated by linguistic input during the comprehension of texts 
and determine the interpretation of subsequent input. It is precisely such organized 
knowledge structures which translators and other non-experts often lack when facing 
LSP texts and which the frame texts should be designed to supply. The problem of 

frames in the term bank is discussed in more detail in chapter 5:2 
below. · 

4.14 Graphics 

Graphic illustrations are another possibility of providing the world knowledge 
necessary to understand LSP texts. They can be very instructive and useful for 
conveying an idea of what things look like and how they work, and they are often 
easier to understand than verbal descriptions. 

t u 
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4.15 Contexts 

Translators often lack experience with the language of a domain, and the best way 
to increase that experience is to look at texts. It is therefore common practice 
among careful translators to C()J1SUlt target language originals and approved 
translations before translating technical documents. Observing how terms are used 
iii real-life texts can be a lot more instructive than any second-hand information 
about their meaning and usage. To a certain extent, trans!afors can be saved the 
cumbersome work of finding originals, if passages from such texts are included in 
the term bank. When they are uncertain how to use a term, they can then look at 
how the term is used in original texts and decide on that basis if they can use the 
term in the same way, or if perhaps the term is used differently from what they had 
imagined. 
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5. Terminological Problems 

Having presented a description of the relevant types of terminological information, 
we must now go into some more detail to demonstrate the complexity of the 
terminological problems translators face in a number of areas. It is essential, but 
obviously not sufficient by far that the term bank includes data fields for synonyms, 
collocations, transfer comments etc. What is important is firstly that these fields are 
designed and linkedbetween each other in a way which takes the complexity of the 
problems into account. and does not, for mere technical reasons, prevent that 
information is inserted which really solves the problems translators have. The 
second thing of importance is, then, that the information itself is compiled with an 
awareness of . the problems and not, as might easily happen in the face of such 
enormous a task, in a rather simplistic manner. 

5.1 Synonyms. Variants. Related Terms and Text Synonyms 

The problem of synonymy is one of the greatest difficulties translators have to cope 
with. It is not - without reason that standardization oriented approaches to 
terminology have always aimed at eliminating synonyms and postulated the 
principle of "one concept, one name". Experience shows, however, that the number 
of synonyms often tends to increase rather than decrease, particularly in the case of 
frequently used words. 

Synonymy may be as the sense relation which holds between two or more 
lexemes sharing the same denotational meaning. Depending on the degree of 
interchangeability across different contexts, various classes of synonymy may be 
distinguished. Apart from lexemes with identical denotational meaning, there are 
near-synonyms, i.e. related terms whose denotational meaning is only more or less 
the same. In concrete cases, the distinction between real and near-synonyms is of 
course very often difficult to make. 

A similar problem occurs with respect to spelling variants and abbreviations. 
Although such variants are forms of the same term and not, like synonyms, 
<1ltogether different lexemes, there is often the dilemma of having to choose one of 
two or more variants. Sometimes it makes no difference which of them the 
translator uses, but in most cases it does matter. Differences in denotational 
meaning will probably not occur between variants, but with respect to the conditions 
of use, certain spelling variants may be specific to certain regional or stylistic 
varieties or to the "corporate language" cultivated in some companies. The use of 
abbreviations may alienate . the layman when used in popular newspapers, while it 
may even be expecteq by expert readers of a scientific journal. 
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To translators, detailed information on synonymous terms is of help, on the one 
hand, to solve problems occurring in the comprehension of the source text. Kriowing 
the denotational meaning of the terms is a precondition to recognizing synonyms in 
the first place, and to establishing denotational differences ifthere are any. On the 
other hand, information on synonyms is also necessary for enabling translators to 
produce correct, coherent, stylistically and pragmatically adequate texts. 

A typical problem for translators when working with speci::tlized dictionaries and 
term banks is the choice between a number of transfation equivalents. The entries 
are often structured as though there were no difference between the terms. The 
translators are then left to find out which of the terms is the most correct with 
regard to the required denotational meaning and at the same time the most 
adequate with respect to the stylistic and pragmatic conditions of the situation. But 
all too often there is no indication of the conditions under which either of the terms 
may be applied. 

To be able to cope with the synonymy problem, translators need knowledge both 
about the meaning of terms and about the pragmatic conditions of use. According to 
these two criteria, four types of synonymy may be distinguished: 

1. Identical denotational meaning and identical conditions of use 

2. Identical denotational meaning, but different conditions of use 

3. Near-synonyms with similar denotational meaning and identical conditions of 
use 

4. Near-synonyms with similar denotational meaning, but different conditions of 
use 

Applying this structure to practical examples may, however, lead to a number of 
problems. It is not always easy, for instance, to determine whether two or more 
terms do in fact share the same denotational meaning, i.e. whether all their J>()SSible. 

are identical and whether they are interchangeable across all J>()ssible 
contexts, or whether there are minimal differences in meaning. It will usually be 
silfficient, however, to know if terms are used in texts as if they were denotationally 
identical. In less specialized texts, terms are used with less precision, and in popular 
texts it is often impossible to tell whether or not two terms are identical in meaning, 
for instance the German terms Schadstoffe and Gift. · 

It is difficult as well to distinguish denotational from referential identity. In texts, 
terms are frequently used synonymously to refer to the same entities in the world 
even though their denotational meaning differs by some degree. And last but not 
least, the distinction between near-synonymy and other sense relations also poses 
problems, since hyponymy is ultimately due to a certain similarity in meaning as 
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well. It is a very common phenomenon that language users refer back to a word 
which occurred previously in the discourse by using a superordinate term. This 
referential identity as such has nothing to do with synonymy. · 

A text may, for instance, deal with rhodium and refer to it as a substance. Qbviously, 
the two terms are not synonymous; the reference works on the basis of a hyponymy 
relation, because language users know as part of their world knowledge that 
rhodium is a substance. Such references thus make the text coherent. If Kraftstoff 
and Benzin, on the other hand, are used with identical reference, it is not quite clear 
if the mechanism behind this is still the same. Although Benzin is, strictly speaking, a 
hyponym of Kraftstoff, this hyponymy relation is in most cases irrelevant, especially 
in the context of catalytic converters, where other types of Kraftstoff are never 
talked about. On the textual level, the two terms are usually treated as if they were 
synonymous. 

When we take a look at some practical examples from the field, 
it becomes clear that the greatest number of synonyms and variarits·1exist for the 
most central terms of the domain, for instance: _..J 

Luft-Kraftstoff-Gemisch 
Kraftstoff-Luftgemisch 
Kraftstoff-Luft-Gemisch 
Luft-Kraftstoffgemisch 
Luft-Kraftstoff-Mischung 

This example shows also the difficulty of distinguishing between synonyms and 
yariants. In the next example, ali the expressions are used to refer to the same 
real world entity, but in the last five cases, the "proper" meaning is slightly narrower, 
extending only to the precious metals which act as catalysts. A line has to be drawn, 
therefore, between the real synonyms and mere text synonyms. 

katalytische Beschichtung 
katalytisch aktive Beschichtung 
katalytisch wirksame Beschichtung 
katalytisch aktive Tragerbeschichtung 
katalytisch aktive Schicht 
aktive katalytische Schicht 
aktive Katalysatorschicht 
aktive Schicht 
aktive Phase 
aktive Obeiflilche 
Katalysatorobeiflilche 

aktive Komponenten 
Katalysator 
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katalytisch aktive Substanzen 
aktive Substanzen 
Katalyten 
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The important thing to be borne in mind is that it is not a lack of precision if 
expressions of the two groups are used with identical reference: the reason for this is 
simply that the denotational meaning is so similar in both cases that the two are 

It would certainly go too far, however, to include all the potential 
synonyms '!r; a term bank, particularly since there is not a finite number of such 

terms. 

If we restrict ourselves to synonyms proper, we find that there are relatively few 
terms which fall into the first.· category of synonymy, i.e. which share the same 
denotational meaning and the same conditions of use. Examples from German are: 

Abgasgegendruck 
Staudruck 
Riickdruck 

Lambda-Fenster 
Lambda-Bereich 

With respect to the second type of synonymy (identical denotation, different 
conditions of use), plenty of cases are to be found. Perhaps the most relevant 
information required to classify these conditions of use refers to the frequency of the 
term, not with high statistical precision, but sufficient, at least, to give the user an 
opportunity to see the difference between common terms and their rarer synonyms. 
This may be done either by the sequence in which the terms are listed, or by an 
explicit marker ("selten"/"rare"). 

Konvertierung 
Konversion 
Umsetzung 
Umsatz 
Umwandlung 

Konvertierungsgrad 
Konvertierungsrate 
Konversionsgrad 
Konversionsrate 
Umsetzungsgrad 
Umsetzungsrate 
Umsatzgrad 
Umsatzrate 

selten 
selten 

selten 
selten 
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Company specific synonyms seem to be more common in English, e.g. 

catalytic emission control system 
Phase II Catalyst System (General Motors) 

dual-bed catalytic converter 
dual-substrate catalyst (Ford) 

fuel injection system " , 
Mono-Jetronic (Bosch) 
Central Fuel Injection, CF! (Ford) 
Throttle Body Injection, TB! (General Motors) 
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Very often, synonyms are marked with respect to stylistic levels or te){t typee. 
Information on these conditions of use is also important for translators, because 
laymen might not understand the terms used on more theoretical levels, or at least 
get the impression that the text (the translation, in this case) was not written with 
them in mind, while experts would easily reject the more popular synonyms as not 
being the proper way to talk to them about their own domain. In the term bank, 
stylistically restricted synonyms could therefore be marked: 

Luftmangel 
LuftunterschujJ 
Sauerstoffmangel 
KraftstoffilberschujJ 
0 2-Mangel 

fetter Bereich 
unterstochiometrischer Bereich 
Luftmangelgebiet 

fettes Gemisch 
fettes Gasgemisch 
Fettphase 
reduzierende Atmosphiire 
fettes Kraftstoffgemisch 
benzinreiches Gemisch 
kraftstoffreiches Gemisch 

katalytischer Konverter 
katalytischer Reaktor 
Konverter 
Katalysator 

pop.wiss. 
didactic 

fach.wiss. 

presse 

fach.wiss. 
fach.wiss. 
fach.wiss. 
neutral 
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Autoabgaskatalysator 
Abgaskatalysator 
Abgasentgifter 
Kat 

fach.wiss. 
fach.wiss. 
presse 
presse/pop.wiss. 

Usually, the comments will be a mixture of the different categories, as in 

oxygen sensor 
lambda sensor 
lambda probe 
exhaust gas oxygen sensor 
EGO sensor 
exhaust oxygen sensor 
exhaust gas sensor 
Lambda control sensor 
air-fuel ratio sensor 
Lambda Sand (System) 

neutral 
neutral 
selten 
Ford 
Ford 

selten 
selten 
Volvo 
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Our investigation seems to suggest, by the way, that the number of synonyms is 
higher in German than in English, probably due to the fact that German has 
borrowed a lot of English terms in addition to the German ones. Moreover, English 
synonyms seem to be marked less clearly with respect to style. 

To conclude, information on synonyms and variants must enable translators to 
recognize the following cases: 

1. 

2. 

3. 

4. 

Two or more terms are used indistinctly in all contexts of a domain. 

One term is preferable to others in particular contexts. 

A term must be used, or may not be used, in particular contexts. 

Two or more terms are near-synonyms with certain denotational differences, 
but are used synonymously in certain contexts. 

5. Terms are used differently from their normal denotational meaning. 

5.2 Frames 

As has been pointed out above, a crucial difficulty in the translation of LSP texts is 
that translators lack the d(Jrnain-specific world knowledge which is presupposed in 
tliese texts and which the usual readers and writers of such texts, i.e. domain experts, 
have at their disposal. This lack of background knowledge is a cause for great 
problems both in the comprehension and in the production phase of translation. 
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Starting from the assumption that world knowledge is activated by linguistic input in 
the form of frames, i.e. organized knowledge structures against which the input is 
constantly matched, our proposal for tackling the difficult problem of representing 
world knowledge in the term bank is to introduce frame information in the form of 
short encyclopedic explanations of small sections of the domain. 

In solving the problems caused by lack of world knowledge, this frame comment 
fulfills two functions. To be able to understand the source text, on the one hand, 
translators who are not very much at home with all aspects of a domain often need 
to be offered expert knowledge in manageable units (to a much larger extent than is 
catered for by the terminologicar<le1imti0ns), and they need easy access to it, i.e. 
they must be able to find the relevant answer when the question arises. That is why 
the links in the term bank must make the frame comment accessible from all the 
framing terms for which it is relevant and which occur in it. In other words, there is 
not one frame comment for each term, but one comment for a group of related 
framing terms together. 

When the frame comment which is accessible through a given term is looked up, it 
provides the user with the specific knowledge which is relevant in relation to that 
term and the particular aspect of the domain - in a broader sense than the meaning 
definition does. Its primary purpose is not to explain what something is, but what 
role it plays in the context of the 

On the other hand, the second important role of the frame comment is that it assists 
the translator in the production phase. In order to explain a particular section of the 
domain, it will use a lot of terms which are thematically related to the term from 
which it was accessed, introducing the translator to terms which are likely to be 
relevant in the context at hand, too. This is particularly relevant for the production 
of the target text, where - due to diverging conceptual structures in the target 
language - it is often exceedingly useful to be able to find target language terms by a 
different method than by looking up transfer equivalents for the source language 
terms in the text. 

The following example of a frame comment describes the r9Je of the air /fuel ratio 
i in automotive emission control. It refers to the A/F control, 
dfili7:fud mixture, air /fuel ratio, air ratio, lambda, lean, oxygen sensor; rich, and 

stoichiometric. The definitions of these terms, unless they are themselves 
encyclopedic definitions, do not supply enough information for a non-expert to 
understand how these terms are related to each other. Typical definitions of these 
terms are: 
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A/Fcontrol 
control of the air /fuel ratio 

air/fuel mixture (A/F mixture) 
mixture of air and fuel which is ignited in the engine 

air /fuel ratio 0/F ratio) 
proportion to which air and fuel are contained in the air /fuel mixture 

air ratio 
the ratio of the actual intake air volume to the air volume theoretically needed for complete 
combustion of the fuel content of the air /fuel mixture 

lambda 
Greek letter used to characterize the air ratio of the air /fuel mixture 

lean 
(of air /fuel mixture) containing a relatively low proportion of fuel 

oxygen sensor (lambda sensor, lambda probe) 
sensor consisting of a ceramic Zirconia body coated with platinum, typically located in the exhaust 
manifold, which measures the amount of oxygen in the exhaust gas of cars with closed loop A/F 
control 

rich 
(of air /fuel mixture) containing a relatively high proportion of fuel 

stoichiometric 
(of air /fuel mixture) containing air and fuel in an ideal proportion,. therefore reacting without a 
residue; 
(of exhaust gas) resulting from the combustion of such a mixture 

Apart from the inconvenience of having to look up all the words, this information is 
clearly insufficient for someone who does not know much about the role of the 
air/fuel ratio in the emission control process. For translating certain texts or 
passages, it may be crucial to know about the influence of a lean or a rich mixture 
on the conversion of the different pollutants. At the same time, it may be useful for 
the translator who looks up the term lean to know what a mixture is called if it is 
neither lean nor rich, or how the fuel content in the mixture is expressed 
numerically. The corresponding frame comment answers all these questions, and 
therefore it must be equally accessible from all the framing terms. 
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Frame comment: The role of the air /fuel ratio in the emission control process 

Complete control of all three pollutants (HC, CO and NO ) in three-way catalytic converters 
depends on a stoichiometric air/fuel mixture, i.e. one witG an air/fuel ratio of 14.7, which 
corresponds to an air ratio of lambda = 1. The air /fuel mixture then contains precisely the amount 
of air needed for complete combustion of the fuel content. At an air ratio of lambda > 1 (A/F ratio 
> 14.7), the mixture is lean, while at lambda < 1 (A/F ratio < 14.7), the mixture is rich. When the 
air/fuel mixture is lean (excess of oxygen), control of HC and CO is very good, but control of NOx 
is poor. On the other hand, when the air/fuel mixture is rich, (deficiency of oxygen), control of NO 
is very good, but control of HC and CO is poor. In exhaust emission control systems with closed 
loop A/F control, an oxygen sensor, usually located in the exhaust manifold upstream of the 
catalytic converter, measures the amount of oxygen remaining in the exhaust gas. Any deviation 
from a stoichiometric exhaust gas mixture is transmitted to the electronic control unit, where the 
information is used to change the carburetion as required. 

Frame comments should of course be available in each individual language, and the 
comments on one particular topic may be - but do not necessarily have to be -
translations of each other. A problem related to the actual creation of the comments 
will be the specification of topics and the allocation of terms to these topics. There 
will not be an obvious solution with unambiguous relationships between terms and 
frames. The creation of the comments will, therefore, have to be done pragmatically 
on the basis of what is most useful for the translator, and it will not be possible to 
cover all of the terms or all of the domain knowledge. 

Frames capacity organizing structures constitute a hierarchical 
and/or thematic system, i.e. they are embedded in higher-level frames and, at the 
same time, themselves include a variety of subframes. Any element of a frame 
description may itself be expanded to a frame when its internal description becomes 
of interest. In other words, there are slots within a frame, which can open up frames 
at an even lower level to explore further levels of details. These slots are designated 
by terms naming the frames to be inserted. The names of frames are called headers. 
The key terms within a frame comment which describe the particular aspects of a 
domain addressed by this frame are called framing terms. Thus, while terms serve 
to express the relevant information and, therefore, occur in many different frames, 
they are marked as framing terms (in bold face) in the few frames, in which they are 
of particular relevance. They name slots only in those frames, to which these slots 
are thematically indexed. 

In looking at the general frame AB G A S R E I N I G U N G, we can easily see 
that it encompasses a lot more than statements such as 

"Die Abgasreinigung hat die Aufgabe, die hauptsilchlich durch die Verbrennung 
Kraftstoff-Luft-Gemisches im Abgas enthaltenen gesundheitsschildlichen Sto' 
durch Zusatzeimichtungen zu beseitigen, oder doch stark zu vermindem, oder , 
Entstehung durch motorische MaBnahmen zu verhindem". 
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KAT AL YTISCHE ABGASREINIGUNGSVERFAHREN 
KATALYSATOR UND KATALYSE 
KATALYSATORAUFBAU 

Trager 
Zwischenschicht 
katalytische Substanz 
Drahthalterung 
Gehiiuse 
Wash Coat 
Edelmetallbeschichtung 

KATALYSATORTYPEN 
Einbett-Oxidationkatalysator 
Doppelbettkatalysator 
Einbett-Dreiwegekatalysator 

(bleifreier Kraftstofl) 
Klopffestigkeit) 

KATALYTISCHE STOFFUMWANDLUNG 
chemische Reaktionen 
Wrrkungsgrad 
Rhodiumsauerstoffspeicherung 
Konvertierung 

LAMBDA-REGELUNG 
Lambda-Sondenaufbau 

· (Elektolyt, Elektrode) 
Ausgangssignal 

( elektrischer Sprung) 
Betiitigung der Einspritzventile 

(V ordrosselklappe) 
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REGELUNG/STEUERUNG (KATALYSATORTECHNIK) 
steuern 
regeln 
Steuerkette 
geschlossener Regelkreis 
Regeleinrichung 
Regelstrecke 

In this system, the frames, subframes, and slots refer to the essential information 
embraced by the general frame AB GAS RE IN I GUN G. They typically 
represent a summary of the frame contents, thus supplying a structured and 
comprehensive ovefViewon tlie matter.The information as such is then set out in 
the frame comments .. The slots·· indicated in these comments can be filled with 
greater details describing the processes, objects, and facts which make up the 
relevant frames. 



Specification of Tenninological Knowledge for Translation Purposes 

KAT AL YTISCHE ABGASREINIGUNGSVERF AHREN 
KATALYSATOR UND KATALYSE 
KATALYSATORAUFBAU 

Trager 
Zwischenschicht 
katalytische Substanz 
Drahthalterung 
Gehiiuse 
Wash Coat 
Edelmetallbeschichtung 

KATALYSATORTYPEN 
Einbett-Oxidationkatalysator 
Doppelbettkatalysator 
Einbett-Dreiwegekatalysator 

(bleifreier Kraftstofl) 
Klopffestigkeit) 

KATALYTISCHE STOFFUMWANDLUNG 
chemische Reaktionen 
Wirkungsgrad 
Rhodiumsauerstoffspeicherung 
Konvertierung 

LAMBDA-REGELUNG 
Lambda-Sondenaufbau 

(Elektolyt, Elektrode) 
Ausgangssignal 

( elektrischer Sprung) 
Betiitignng der Einspritzventile 

(V ordrosselklappe) 
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REGELUNG/STEUERUNG (KATALYSATORTECHNIK) 
steuern 
regeln 
Steuerkette 
geschlossener Regelkreis 
Regeleinrichung 
Regelstrecke 

In this system, the frames, subframes, and slots refer to the essential information 
embraced by the general frame A B G A S R E I N I G U N G. They typically 
represent a summary of the frame contents, thus supplying a structured and 
comprehensive ovemewon tb.e matter. The information as such is then set out in 
tfie frame comments. The slots indicated in these comments can be filled with 
greater details describing the processes, objects, and facts which make up the / 
relevant frames. 
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At the same time, the frames mentioned in this system touch on top-level 
superordinate frames (doubled underlining) such as CHEMIE (KAT AL YTISCHE 
UMWANDLUNG), MEDIZIN (GESUNDHEITSSCHADEN), UMWELT-
SCHUTZ (LUFTVERSCHMUTZUNG), GESETZGEBUNG (GRENZWERTE), 
KFZ-MECHANIK, ELEKTROTECHNIK (ELEKRISCH GESTEUERTER 
VERGASER) and REGELUNGSTECHNIK (LAMBDAREGELUNG). In 
relation to a superordinate frame such as CHEMIE the frame 
ABGASREINIGUNG would be a subframe. 

The frame system organising the encyclopedic information and providing the 
background knowledge of a given domain, thus, presents itself in the form of a 
widely branched network of interlocking, hierarchically and/or thematically 
structured frames and subframes that overlap with various marginal areas. 

Following are the frame comments related to the general frame 
AB GAS R EI N I GU N G and to the frames and subframes incorporated by it. 
(The headers of the frames are capitalized and the framing terms held in lower case 
and bold face. The pointers within the comments refer to the slots indexed to the 
frame or to slots indexed to other frames as well as to connections with other frames 

· relevant in the context.) 

SCHADSTOFFEMISSIONEN BEIM PKW 

Die Emissionen eines ungereinigten PKW setzen sich zusammen aus: 
Emissionen aus der Kurbelgehiiuseentliiftung 
(Gase, Bleiverbindungen, Schwefelverbindungen) 
Verdunstungsemissionen aus Tank sowie Gemischaulbereitungssystem 
(Gase, Bleiverbindungen) 
Emissionen aus der motorisshen V erbrennung 
(Gase, Bleiverbindungen, Schwefelverbindungen, Feststoffe). 

Dazu kommen noch Gummiabrieb der Reifen und Asbeststaub <lurch den VerschleiB der Brems-
belage. Besonders die Emissionen aus dem Auspuff, auch Abgasemissionen genannt, sind zusam-
men mit den Emissionen aus Kraftwerken, Industrie und Haushalten (-> andere SCHADSTOFF-
VERURSACHER) fur die Luftverschmutznng verantwortlich. Abgase bestehen aus gasfOrmigen 
nnd wenigen festen StotTen. Sie setzen sich zu 99% aus unkritischen Bestandteilen und zu 1 % aus 
gesundheitsschiidigenden Stoffen zusammen. Die HauptscbadstotTe int Abgas sind die drei gasfor-
migen Komponenten unverbrannte KohlenwasserstotTe (HC), Kohlenmonoxid (CO) und Stick-
oxide (NO). Feste SchadstotTe sind z.B. Bleiverbindnngen, bei verbleitem Kraftstoff und Rullparti-
kel bei Dieselfahrzeugen. Die restlichen Schadstoffe int Abgas (Schwefeloxide, Karbonsauren, 
Ammoniak usw.) konnen in ihren Konzentrationen nicht als akut giftig angesehen werden. (- > 
SCHADSTOFFENTSTEHUNG) 
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VERBRENNUNGVORGANGE UND GEMISCHBILDUNG 

Der im Tank van Kraftfahrzeugen in fliissiger Form mitgefiihrte Kraftstoff muB fur die Verbren-
nung im Ottomotor aulbereitet werden. In der Gemischbildungsanlage wird der Kraftstoff durch 
entsprechende Dosierung in einem fur Ziindfiihigkeit und Verbrennung geeigneten Mischungsver-
biiltnis mit Luft gemischt. Dieses KraftstotT-Luft-Gemisch wird von Vergaser oder Einspritzanlage 
in den Brennraum eines jeden Zylinders abgeben. Um miiglichst vie! Energie zu gewinnen und 
miiglichst wenig Schadstoffe zu produzieren, muB eine vollstiindige Verbrennung erreicht werdeu. 
Entscheidenden Anteil daran, ob die Verbrennung vollkommen oder unvollkommen abliiuft, haben 
Brennraumform, Ziindung des Gemischs und Zusammensetzung des Gemischs. Bei Benzin ist das 
theoretische Mischungsverhaltnis 1:14,7, d.h. 1 kg Kraftstoff beniitigt zu seiner vollstiindigen Ver-
brennung etwa 14,7 kg Luft Ge nach der chemischen Zusammensetzung des Kraftstoffes). Dieses 
ideale Verhiiltnis van Kraftstoff und Luft wird auch als "stiichiometrisches Verhiiltnis" bezeichnet. 
Das Verhiiltnis der tatsiichlich bei der Verbrennung zugefiihrten Luftmenge zum theoretischen 
(idealen) Luftbedarf wird in der Motortechnik mit dem griechischen Buchstaben "lambda" be-
zeichnet. Beim theoretischen Mischungsverhiiltnis 1:14,7 ist das Luftverhaltnis). = 1. Das prakti-
sche Mischungsverhaltnis, das Vergaser oder Einspritzanlage herstellen miissen, weicht je nach 
Temperatur, Drehzahl und Belastung des Motors vom theoretischen ab. Bei einem griiBeren Kraft-
stoffanteil spricht man van einem fetten Gemisch. Die zugefiihrte Luftmenge ist kleiner als der 
theoretische Luftbedarf, A < 1 (Luftmangel). Bei einem geringeren Kraftstoffanteil ist das Gemisch 
mager, es herrscht Luftiiberschull, A > 1. Ottomotoren haben bei LuftiiberschuB (Motorbetrieb im 
iiberstiichiometrischen Bereich) ihren niedrigsten Kraftstoffverbrauch, bei Luftmangel 
(Motorbetrieb im unterstiichiometrischen Bereich) ihre griiBte Leistung. Die Lambda-Zahl ist je-
doch nicht nur fiir die Laufkultur (Leistung und Verbrauch) des Ottomotors, sondern auch we-
sentlich fur die Abgaszusammensetzung, fiir den Anteil van unverbrannten schiidlichen Bestand-
teilen im Abgas, verantwortlich. (- > EinfluB des Luftverhiiltnisses auf die Abgasemission bei der 
Schadstoffentstehung). 

EINFLUSS DES LUFTVERHALTNISSES AUF DIE ABGASEMISSION BEI DER 
SCHADSTOFFENTSTEHUNG 

Bei Ziindung bzw. hoher Temperatur wird im Brennraum des Zylinders Kraftstoff (KohlenstotT [C] 
+ WasserstotT [HJ) mit Luft (StickstotT [N] + SauerstotT [O 

2
]) zu unschiidlichem Kohldioxid oxi-

diert (C + 0 -> C0
2 

+ Wiirmeenergie). Die meisten im Abgas enthaltenen Schadstoffe entstehen 
durch unvofistiindige Verbrennung des Benzin-Luft-Gemisches (-> VERBRENNUNGS-
VORGANGE). Giftiges Kohlenmonoxid [CO] bildet sich anstelle van Kohlendioxid bei fettem 
Gemisch (Sauerstoffmangel, Motorbetrieb im Bereich ;_ < 1) (-> GEMISCHBILDUNG). 
Unverbrannte KohlenwasserstolTe [HC] entstehen insbesondere bei zu fettem, aber auch bei zu 
magerem Gemisch (Luftverhiiltnis A > 1), wenn das brennende Gemisch an den kalten 
Brennraumwandungen erlischt und die Kraftstoffteilchen, die sich dart niederschlagen, van der 
Flamme nicht erreicht werden, sondern unverbrannt als Schadstoffe HC den Brennraum verlassen. 
Stickoxide entstehen bei hohen Verbrennungtemperaturen (iiber 2000°C) bei Anwesenheit van 
freiem Sauerstoff zuniichst als NO, das zu giftigem Sticksto!Tdioxid weiteroxidiert. 
Bei stiichiometrischem Gemisch (A = 1) ist die CO- und HC-Produktion am niedrigsten, jedoch 
erreicht die Konzentration van Stickoxiden [NO J (die bei fettem Gemisch, aufgrund des Sau-
erstoffmangels niedrig ist) dann ihren hiichsten Wert. Wiihrend also das Luftverhiiltnis des Gemi-
sches oder der Sauerstoffanteil im Abgas (man spricht auch van einer stiichiometrischen 
Abgaszusammensetzung) fiir die Abgaszusammensetzung verantwortlich ist, gibt es keinen 
optimalen Lambda-Wert, bei dem siimtliche relevanten Schadstoffe ihren Minimalwert erreichen 
wiirden, woraus sich die N otwendigkeit der Abgasnachbehandlung ergibt. ( -> V erfahren der 
Abgasreinigung - katalytische Schadstoffumwandlung). 

·------·- , _______ _ 
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KATALYSATOREN UND KATALYSE 

Das Wort "Katalysator" ist vom altgriechischen Wort "Katalysis" abgeleitet, das "Aufliisung, 
Zerstiirung" bedeutet. In der chemischen Produktion werden Katalysatoren seit Anfang des 20. 
Jahrhunderts eingesetzt. Die 1909 von dem Chemiker Wilhelm Ostwald entwickelte Katalyse be-
schleunigt chemische Prozesse und spielt in der Chemie eine wichtige Rolle. Im Automobilbau 
werden Katalysatoren seit 1975 verwendet. Die Katalysatortechnik dient der Abgasnachbehand-
lung. Bei der katalytischen Nachverbrennnng wird eine betrachtliche Steigerung der Reaktionsge-
schwindigkeit erreicht, d.h. die katalytischen Reaktionen zur Umwandlung von Schadstoffen kiin-
nen auch bei niederen Temperaturen ablaufen. Der Begriff "Katalysator" bezeichnet dabei nicht nur 
im eigentlichen chemischen Sinne den Katalyten, dh. den Stoff (Edelmetall), der die chemischen 
Reaktionen zur Konvertierung in Gang setzt und schneller ablaufen liillt, sondern inzwischen auch 
die Ausriistung, die gesamte technische Einheit zur Abgassiinberung. (- > Aufban von 
Katalysatoren). 

KATALYSATORAUFBAU 

Der Katalysator bildet eine Einheit ans (- >) Trager, (- >) Zwischenschicht und (- >) katalytischer 
Substanz. Der (->) geregelte Katalysator muB dariiberhinaus in Verbindung mit einer (->) 
Lambdasonde und einer (- >) Einspritzanlage oder einem (- >) elektronisch geregelten Vergaser 
stehen. 
Aufgrund der geometrischen Struktur des Katalysatortriigers oder -korpers und der damit verbun-
denen Halterungsprobleme im Anspuffstrang nnterscheidet man zwischen Schiittgnt- oder Grann-
latkatalysatoren und wabenformigen Katalysatoren ans Stahl oder Keramik (Monolithen, d.h. ans 
einem Teil bestehende Kiirper). Von diesen Katalysatorausfiihrnngen haben sich die monolithi-
schen Trager in der Praxis durchgesetzt. Der Keramik-Monolith-Katalysator wird gegenwartig 
noch haufiger eingesetzt als der Metall-Monolith-Katalysator. Beim empfindlichen Keramikkiirper 
wird zur bruchsicheren Lagerung ein elastisches und hitzebestiindiges Drahtgestrick zwischen 
Trager und Gehiinse (ans CrNI-Stahlblech; der Metalltrager ist in einen Stahlmantel eingebettet) 
eingelegt. Diese Metalldrahthalterung muB eine sichere Haftung des Monolithen unter alien 
Betriebsbedingungen sicherstellen und Spannungen und Schwingungen, die iiber den Blechmantel 
eingeleitet werden kiinnen, vom Monolithen fernhalten. Entscheidend ist, daB die federnde 
Wirkung anch bei hohen thermischen Belastungen nicht verlorengeht. 
Die Aufgabe des Triigers ist es, eine hohe geometrische Oberfliiche fiir den eigentlichen Katalyten 
anzubieten. Zur katalytischen Beschichtung werden die Wiinde des Monolithen mit einer aktiven 
Zwischenschicht, dem sogenannten Wash Coat belegt, auf dessen Oberfliiche anschlieBend Edel-
metall als eigentlicher Katalyt anfgebracht wird. Die spezifische Zwischenschicht dient der 
besseren Haftnng des Edelmetalls sowie der VergriiBerung der geometrischen Oberfliiche des 
Triigers (auf mehrere FuBballfelder) und der nahezu optimalen Verteilung des Edelmetalls, damit 
miiglichst viele Abgasteilchen beim Hindurchstriimen Kontakt mit der Edelmetalloberfliiche haben. 
Fiir die Edelmetallbeschichtung werden fast ausschlieBlich Platin und Rhodium (etwas Palladium) 
verwendet. Diese Stoffe setzen die chemischen Umwandlung der Schadstoffe in Gang, ohne daB die 
Edelmetallschicht durch die katalytischer Reaktion abgenutzt wird. 

The slots Trager, Zwischenschicht, and katalytische Substanz indicated in the frame 
KATALYSATORAUFBAU can open up frames in their own right, by which 
additional information on the composition and chemical functioning of these 
elements of the domain can be incorporated into the description of this frame. 

J 
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KATALYSATORTYPEN 

Nach ihrem Verwendungszweck unterscheidet man folgende Katalysatortypen: Mit dem Einbett-
Oxidationskatalysator (1) kiinnen die Komponenten Kohlenmonoxid und Kohlenwasserstoffe zu 
den Endprodukten Kohlendioxid und Wasser aufoxidiert (->Oxidation) werden. Diese Reaktionen 
setzen einen SauerstoffiiberschuB voraus, dh. Voraussetzuog ist ein dauernder Betrieb des Motors 
im iiberstiichiometrischen (mageren) Bereich (-> GEMISCHBILDUNG) oder eine Sekundii.rluft-
zugabe vor dem Katalysator mittels Luftpumpe bzw. Selbstansaugung iiber ein Membranventil. 
Aufgrund des Entflammungsaussetzers und eines schlechten Drehmoments scheidet ein mageres 
Gemisch beim Ottomotor jedoch aus (Im Gegensatz zum Dieselmotor fiihrt der Ottomotor meist 
mit fettem Gemisch). 
Die Verringerung der Stickoxide mittels Reduktionskatalysator verlangt einen UberschuB von re-
duktiv wirkenden Abgaskomponenten (CO, HC), die giftigem NO, den Sauerstoff entziehen, d.h. 
der Motor muB im unterstiichiometrischen Bereich betrieben werden (Sauerstoffmangel). Der Re-
duktionskatalysator tritt in der Regel als Doppelbettkatalysator (2) mit nachgeschaltetem Oxidati-
onskatalysator auf, da eine (- >) Reduktion der Stickstoffe auch ohne Katalysator durch Abgas-
riickfuhrung (-> Dieselmotor) erreicht werden kann. Nach Reduktion der Stickoxide bei Luftman-
gel im ersten Katalysator und Lufteinblasung zwischen beiden Katalysatoren kiinnen, die restlichen 
Reduktivkomponenten (Kohlenmonoxid und Kohlenwasserstoffe) im Oxidationskatalysator des 
Zweibettkatalysators aufoxidiert werden. Dieses System hat jedoch den Nachteil, daB der Motor in 
einem verbrauchsungiinstigen Bereich betrieben werden muB. 
Beim Einbettkatalysator laufen beide Vorgange und damit die Umwandlung aller drei Haupt-
schadstoffe (CO, HC, NO) in einem Katalysator gleichzeitig ab, ohne Abgasriickfuhrung oder Se-

' kundii.rlufteinblasung. Dazu ist aber eine genaue Einstellung des Kraftstoff-Luft-Gemisches auf das 
Luftverhiiltnis}, = 1 notwendig. Dies geschieht mittels (- >) Regelung durch die Lambda-Sande. Im 
Gegensatz zu (1) + (2) handelt es sich beim Einbett-Dreiwegekatalysator (3) also um einen gere-
gelten Katalysator. Wiilirend die ungeregelten Katalysatoren our 40-50% der Schadstoffe umwan-
deln, ist mit diesem multifunkionellen Katalysator in Verbindung mit der Sauerstoffregelung ein 
Abgasreinigungssystem fur Ottomotoren vorhanden, das einen verniinftigen KompromiB aus Um-
weltbelastung, Mehrverbrauch, Kosten und Minderleistung darstellt. Der Selektivkatalysator ist der 
technisch anspruchvollste, wirkungsvollste und am hiiufigsten eingesetzte Katalysator. (-> Arbeits-
und Wirkungsweise des Drei-Wege-Katalysators) 

This frame would be the appropriate structure for the insertion of the additional slot 
bleifreier KraftstotT including framing terms such as KloptTestigkeit. 
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KATALYTISCHE SCHADSTOFFUMWANDLUNG 

Da sich (->)Oxidation und (->) Rednktion bei chemischen Reaktionen ergiinzen und nicht unab-
hiingig voneinander ablaufen, kann bei einer Abgaszusammensetzung im stochiometrischen Bereich 
(beim Luftverhiiltnis).. = 1 besteht weder ein (- >) SauerstolTmangel, der eine Oxidation unmoglich 
macht, noch ein (- >) SauerstotTiiberschuJl, der eine Reduktion unmoglich macht) eine 
gleichzeitige Verringerung der im Abgas enthaltenen Hauptschadstoffe CO, HC und NO erreicht 
werden. In einem Arbeitsgang werden unter Nutzung chemischer Gesetzmii.Jligkeiten Schadstoffe 
nicht etwa herausgefiltert, sondern durch den Katalysator in unschadliche Stoffe umgewandelt. 
Durch Anlagerung van Sauerstoff (Oxidation) werden CO und HC zu Wasserdampf (H 0) und 
Kohlendioxid (CO ) konvertiert. Die Stickoxide (NO) werden unschiidlich gemacht, indem der 
Katalysator ihnen durch Reduktion Sauerstoff entziebt.'Dazu benutzt er das ohnehin im Abgas ent-
haltene CO. Aus NO und CO werden N und CO . 

' 2 2 Zur Einhaltung des dazu erforderlichen nahezu exakten stochiometrischen Kraftstoff-Luft-Gemi-
sches, bedarf es eines Regelinstruments. Die zwischen Motor und Katalysator installierte (- >) 
Lambda-Son de regelt die Gemischbildung. Sie sorgt dafiir, dall die (- >) 
Gemischzusammensetzung bei Eintritt in den Brennraum so nahe wie moglich am theoretischen 
Punk! der vollstiindigen V erbrennung, d.h. in einem engen Bereich um A = 1 eingehalten wird. Der 
Einbett-Dreiwege-Katalysator isl dann ein geregeltes Abgasreinigungssystem. (-> Lambda-
Regelung) 

The frame KATALYTISCHE SCHADSTOFFUMWANDLUNG extends to the 
top-level superordinate frame CHEMIE and is the starting point for additional slots 
providing specific data on katalytische Reaktion ( chemische Reaktionen: Oxidation, 
Reduktion, Verbrennung, Sorption etc.), Rhodiumsauerstoffspeicherung as well as 
Wirkungsgrad der Katalyse (Anspringverhalten, Lambda-Fenster, Gasmassenbela-
stung, Lambda-Pulsation, Edelmetallgehalt, -verhiiltnis und -verteilung as well as 
Konversionrate). 

LAMBDA-REGELUNG 

Da die katalytische Umwandlung von Schadstoffen ein nahezu exaktes stochiometrisches Kraftstoff-
Luft-Gemisch erfordert, reicht eine Gemisch-(-> )STEUERUNG nicht aus. Das Luftverhiiltnis X 
muB geregelt werden. Die sogenannte Lambda-(->) REGELUNG beim Drei-Wege-Katalysator 
stellt einen geschlossenen (- >) Regelkreis dar, der mit Hilfe einer Mellsonde und eines elektroni-
schen Steuergeriits ein optimales Gemisch um den stochiometrischen Punkt (im Bereich). = 1) bei 
allen Betriebsbedingungen einhiilt. 
Die ziindkerzengrolle Lambda-Sonde mill! den SauerstotTanteil im Abgas und vergleicht ihn als 
Istwert der Regelung mil dem vorgegebenen Sollwert).. = 1 (Referenzgas der Sande). Abwei-
chungen vom Sollwert dienen als Regelsignal zur Korrektur der Gemischzusammensetzung. Sie 
schlagen sich als elektrische Spannung an der Sande nieder. Jede Veriinderung (Uber- oder Unter-
schreiten des s!Ochiometrischen Punkies) wird mit groller Geschwindigkeit und Genauigkeit als 
Spannungssignal ("Spannungssprung") iiber den elektriscben Anschlull der Sande an das 
elektronische Steuergeriit der Gemischaufbereitungsanlage weitergegeben. Das Steuergeriit iindert 
daraufhin durch Betiitigung der Einspritzventile die Einspritzmenge (vermehrte Kraftstoffeinsprit-
zung bei SauerstoffiiberschuB, verminderte bei Sauerstoffmangel), so dall immer ein optimales 
Mischungsverhiiltnis erreicht wird. Fiir die Regelung des Mischungsverhiiltnisses kommen somit 
nur relativ anspruchsvolle Einspritzsysteme oder elektronisch gesteuerte Vergaser in Frage, die al-
lein in der Lage sind die Informationen der Lambda-Sonde schnell und priizise genug in die Stene· 
rung der Gemischzusammensetzung einzubringen. 
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The frame LAMBDAREGELUNG makes it clear, that - with a view to the term 
bank user and given the function of frames of providing not only encyclopedic but 
also linguistic information - it might be useful to explicate and even repeat facts 
(which in textbooks will be dealt with in a rather more concise way) in order to 
illustrate the links and relations between the framing terms (e.g. Steuerung and 
Regelung). 

Here again additional information can be linked up via slots, such as Sondenaufbau 
including the framing terms Festkiirperelektrolyt, Platinelektrode and 
Spinellschicht, which in turn can give rise to very low-level frames for yet more 
detailed specifications. 

REGELUNG/STEUERUNG (KATALYSATORTECHNIK) 

Die(·>) GEMISCHBILDUNG kann durch Steuerung oder durcli Regelnng fuuktionieren. Beim 
(- >) Drei-Wege-Katalysator macht die Notwendigkeit einer genauen Einstellung des Kraftstoff-
Luft-Gemisches auf das Luftverhiiltnis = 1 eine Regelung der Zusammensetzung des Mischung-
verhiiltnisses durch die Lambda-Sande erforderlich. 
Die (->) REGELUNGSTECHNIK befaBt sich mit den Beziehungen zwischen Ursache nnd Wir-
kung in technischen Systemen. Steuern ist der Vorgang in einem System, bei dem eine oder meh-
rere Eingangsgrii6en die Ausgangsgrii6en aufgrund der Gesetzmiilligkeiten des Systems beeinflus-
sen oder auch iiber i.ibertragungsglieder iindern. Die Glieder des Systems sind durch eine Ketten· 
struktur verbunden, wobei die Ausgangsgr66e eines Glieds zugleich die EingangsgroJle des folgen-
den Glieds ist. Aufgrund dieses Zusammenhangs zwischen den Gliedern heillt das System Steuer-
kette. 
Regeln ist ein V or gang, bei dem die Regelgrii6e (Istwert) fortlaufend gemessen, mit der Fiihrungs-
grii6e (Sollwert) verglichen und bei Soll-Istwert-Differenz durch Verstellen der Stellgrii6en an die 
Fiihrungsgr6Jle angepaBt wire!, d.h. auf dem vorgegebep'lri. Sollwert trotz des st6renden Einflusses 
von Stiirgrii6en gehalten wird. Der sich daraus ergebende Wirkungsablauf findet im geschlossenen 
Regelkreis (z.B. Gemischregelung) statt: eine Zunahme/ Abnahme einer Regelgr6Be 
(Sauerstoffgehalt des Abgases) wirkt iiber den Regler (Lambda-Sande und Steuergeriit) und die 
Stellgr6Jle (Vordrosselsteller) auf die Regelstrecke (Anlage, in der sich die Bewegungen vollziehen: 
Gemischaufbereitungsanlage mit Leitungen) so ein, daB die RegelgroJle abnimmt/zunimmt. Die 
Stellgr6Be wirkt auf den Euergie- oder StofffluB der Regelstrecke und beeinfluBt die Regelgr6Be 
entgegeu dem EinfluB van St6rgr6Jlen (z.B. Leistungsiinderungen des Motors bei abwechselnd 
fettem/magerem Gemisch). Der Regelkreis besteht aus Regeleinrichung (die zum Regeln notwen-
digen Geriite) und der Regelstrecke (der eigentlichen Anlage). Die Regeleinrichtung umfaBt beim 
Gemischregelungssystem die zur BeeinfluBung der Regelstrecke ( elektronisch gesteuerter Verga-
ser mit Kraftstoffdosiersystem oder anspruchsvolle Einspritzausriistung) erforderlichen Geriite fur 
MeJlwerterfassung (des !st-Werts), Vergleich mit der Fiihrungsgr6Jle (Soll-Wert), dynamische Kor-
rektur des Regelsignals (oft als eigentlicher Regler bezeichnet) und Bildung der Stellgr6Be 
(Lambda-Sande, elektromagnetischer Unterdruckregler, Steuergeriit und Vordrosselsteller). 

This frame is an even better example of the close links with higher-level general 
fields, in this case with REGELUNGSTECHNIK. The frame uses point(!rs not only 
to refer to such a superordinate frame but also to indicate connections with other 
frames(-> GEMISCHBILDUNG) as well as with slots indexed to other frames(-> 
Drei-Wege-Katalysator). 
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The elaboration of frame comments representing knowledge about the central 
concept A B G A S R E I N I G U N G results in a continuous sequence of sections 
divided up sensibly with a view to the topic. In placing the emphasis on 
KATALYSATORTECHNIK, the content to be described has been delimited. A 
number of aspects which are associated with or are part of the domain (e.g. frames 
such as ANDERE SCHADSTOFFVERURSACHER, MOTOREINSTELLUNG, 
ABGASRUCKFUHRUNG, LUFTEINBLASUNG, THERMISCHE NACHVER-
BRENNUNG or ABGASWERTE etc.) have thus been excluded; they can, 
however, easily be added. 

The structuring and organizing of the domain knowledge to form frames is 
determined by the chosen focus (e.g. Katalysatortechnik) and by thematical 
considerations. Some divisions impose themselves, others can be made arbitrarily, 
especially with respect to the slots, which can be fairly easily allocated to an 
appropriate context and allow for the adding of any amount of details. 

However, the creation of frame comments poses a number of problems: There is no 
such thing as a fixed definition or specification of topics and an unambiguous 
allocation of terms to these topics. To the contrary, frames in fact illustrate a 
general problem in relation to the term bank: the delimitation of knowledge 
domains. Fields of encyclopedic information are inextiicabiy Interwoven and 
overlap:-but, at the same time, make different use of the terms. Facts do not apply in 
the same way at all levels. In the context of exhaust emissions, for example, the 
central term Schadstoffe refers to substances other than those emitted by non-
transport polluters (power stations, industry). Describing a domain under the angle 
of KATALYSATORTECHNIK restricts all statements to the OTTOMOTOR, 
while some of its more relevant processes and aspects also apply to the 
DIESELMOTOR (e.g. GEMISCHBILDUNG, VERBRENNUNGSVORGANGE). 
Most illustrations regarding the functioning of the catalytic converter refer to the 
most sophisticated TWC-KATALYSATOR and, in particular, to the most 
commonly used KERAMIK-MONOLITH. Furthermore, some of the central and 
superordinate frames (such as ABGASREINIGUNG) may be nothing but a detail 
(slot) within top-level frames (such as UMWELTSCHUTZ). In different contexts, 
from different points of view, and at different levels, frame-relations and 
connections between terms may vary. Their is no clear-cut division between high-
level and low-level frames, i.e. the delimitations differ according to the frame system 
envisaged. It will, therefore, be difficult to design firmly outlined and generally 
applicable frame comments for the central concepts and the information they 
embody. 

These problems, however, can be pragmatically solved. A term bank geared to the 
needs of translators should make use of frames which provide a very flexible 
information retrieval network. The above compilation of data covering the most 
essential aspects of a given domain can already serve as an important aid facilitating 

J 
I 



-

Specification of Tenninological Knowledge for Translation Purposes Page 46 

the translator's task and sparing the user time-consuming searches. What is more, 
the texts were formulated by a non-expert within four weeks. While it seems a 
feasible and worthwhile effort, further research has to be undertaken, especially 
with a view to a term bank designatedto include termsof several domains;, 

5 .3 Collocations and their Translation 

Terminological collocations are typical combinations in which a term occurs 
together with other words. Since collocations are not a clearly defined phenomenon 
in linguistics, we have made a pragmatic decision to concentrate on combinations of 
verb and noun, verb and adverb, adjective and noun etc., and on phrases, which are 
typical terminological expressions for particular actions. 

Collocations often have meaning of their own, different from, or more specific than, 
the sum of the meanings of their constituents. They usually provide a particularly 
acceptable and common way of expressing something. Information on collocations is 
a key to writing idiomatic target language texts and to getting away from 
unsatisfactory word-for-word translations. 

The following examples are quite specific expressions consisting of verbs 
accompanied by the appropriate nouns. By the conventions of the domain, 
particular subjects and objects demand particiifar verbs and cannot be used with 
others. What the examples demonstrate is that it is impossible to arrive at these / 
expressions by simply translating isolated words from another language. 

German: 

das Kraftstoff-Luft-Gemisch abmagem 
der Sauerstoffsonde ein Gemisch anbieten 
die Beschichtung auf den Trager aufbringen 
den Motor mit einem stiichiometrischen Kraftstoff-Luft-Verhilltnis bedienen 
einen Temperaturbereich durchfahren 
eine Anderung der Abgaszusammensetzung auf die Sonde geben 
der Lambda-Regler lauft in Richtung fett 
einen Regler nachschalten 
das Kraftstoff-Luft-Verhilltnis pendelt um den st6chiometrischen Wert 
uber den st6chiometrischen Wert hinausschwingen 
das Kraftstoff-Luft-Verhilltnis auf einen mittleren Lambda-Wert steuem 
das Abgas umspiilt die Lambda-Sonde 
dem Abgas Luft zumischen 
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English: 

to adjust the oxygen concentration in the exhaust 
to catalyze a reaction 
to control emissions 
to control the A/F ratio within a certain range 
to cross the stoichiometric point 
to cycle about the stoichiometric point 
to deviate from stoichiometry 
to dope fuel with lead 
to exhibit activity for a reaction 
to feed the cylinders 
to feed a signal to the microcomputer 
the engine /vehicle idles 
to operate an engine at idle 
to.pass exhaust gas over the catalyst 
to poison the catalytic converter 
to mn on unleaded fuel 
to mn at a certain A/F ratio 
to tune an engine lean/rich of stoichiometry 
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Since, obviously, only experts can be expected to know and to apply these 
collocations withouCrecourse to external sources, the important thing about the 
inclusion of collocations in the term bank is that they must be available to the 
translator in the target language. There are various degrees of difficulty attached to 
the task of finding the required target language collocation. The following examples 
illustrate three different cases: 

The first case refers to collocations which are used with a specific terminological 
meaning in the domain. No element of these collocations may be exchanged with 
another word, even if, outside the domain, that word is a synonym. In the following 
examples for the collocation part of the unilingual entries for the terms vacuum and 
Unterdmck, the verb may not be substituted by any other verb without changing the 

h ' I 1 meaning, or at least offending the expe:rfs sense of propriety. Sue collocat10ns must 
be included in the unilinguaftermbank entries in any case .. 

vacuum 
to apply a vacuum 

Unterdmck 
mit Unterdmck beaufschlagen 

The second case is more difficult to identify. It refers to collocations which may 
follow the normal rules of one language, but have specific translations in the other 
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language. The translator is then often able to find the adeguate,trapslation by 
looking up the transfer entries of the terms involved, but a user-friendly term bank 
should offer 'the more convenient solution of inc!i.l&ng the translation of such 
collocations as welt __ _ 

German verbs describing the actions of to remove, for instance, tend to be more 
specific and descriptive than the English verb. The appropriate German translation 
equivalent of to remove, therefore, depends in each case on the type of action 
performed. So the verb to remove might - for the target language German - have the 
following transfer ent!)'.: 

·C"o··;"<" '''.'''"'"' .. 

to remove 
(by pulling off sth) 
(by pulling out from sth) 
(by taking/lifting off) 
(by screwing out from sth) 
(by screwing off from sth, 

or removing anything 
attached by bolts and screws) 

(bolts/screws) 
(by means of tools, with some effort, 

sth which is mounted in sth) 
(very general, last resort) 

abziehen 
herausziehen 
abnehmen 
herausdrehen 

abschrauben 
ZOsen 

ausbauen 
entfernen 

These rather abstract descriptions of various types of actions expressed by to remove 
is immediately filled with life when the verb is used in collocations with different 
objects: 

remove plug cables 
remove dipstick 
remove distributor cap 
remove spark plugs 
remove filler cap 
remove bolts 
remove carburettor 

Ziindkabel abziehen 
OlmejJstab herausziehen 
Verteilerdeckel abnehmen 
Ziindkerzen herausdrehen 
Tankdeckel abschrauben 
Sechskantschrauben ZOsen 
Vergaser ausbauen 

Note that the English collocations containing to remove are not particularly striking 
at all. Their significance lies merely in the fact that the best translation for the verb 
is in each case a different one. 

As an example of the third case, the term Kraftstoffmehrverbrauch shows that it is 
not always possible to find the translation of a collocation by looking up the terms it 
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consists of. On the lexical level, the transfer entry - for the translation direction 
German-English - would indicate only one equivalent: 

[I Kraftstofjmehrverbrauch 
fuel economy penalty II 

However, there are quite a number of other idiomatic ways of expressing the idea 
that more fuel is used, and for translating passages containing Kraftstoffmehrver-
brauch it is essential to have them all accessible in the term bank. In a translation of 
"Dies filhrt zu Kraftstoffmehrverbrauch ", the expression fuel economy penalty is only 
one of many choices, and possibly not even the best. The collocation zu Kraftstoff-
mehrverbrauch filhren must therefore be included in the term bank, leading to a 
variety of English collocations. 

zu Kraftstofjmehrverbrauch filhren 
to adversely affect fuel economy/ mileage/ fuel consumption 
to cause a fuel economy penalty 
to cause a penalty/ a sacrifice in fuel economy 
to result in lower mileage 
to result in reduced fuel economy 

Two issues related to collocations remain to be mentioned. The first is that 
collocations should, like terms, have usage markers, because a collocation may not 
always be used under the same conditions, for instance with the same regional 
distribution cir on the same stylistic level, as the words they consist of. 

The other issue is the implementation of collocations and their translations in the 
data base. Given the diviSion of the terillinological entries in a unilingual part and a 
transfer part, collocations basically belong to the unilingual part, while their 
translations belong to the transfer part of the entry. Unlike the rest of the entry, the 
translations do not, though, refer to the lemma directly, but to specific collocations. 
It seems quite unclear yet how this relationship could be established, unless all the 
collocations given in the unilingual part are repeated in the transfer part, this time 
with their translations. However, it is even imaginable that collocations are included 
in the transfer part only, e.g. in cases like zu Kraftstoffmehrverbrauch filhren, which 
are only included in the first place because there are relevant translations for them .... 

5.4 Transfer Comments 

The bilingual language-pair specific section of the terminological entry consists of 
two parts: The transfer entry proper, on the one hand, gives the transfer equivalents 
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for the source language term, marking the necessary distinctions if there is more 
than one equivalent, and the transfer comment, on the other hand, as an extension 
of that transfer entry, contains additional information like warnings of common 
mistakes and false friends, or other things to be borne in mind. 

It does not seem very helpful to have a bare list of terms as equivalents and to 
indicate the difference between them by means of distinguishers in the transfer 
comment. Such distinguishers as are needed in the frequent case of one-to-many 
relations (one term - more than one target language terms) must 
directly accompany the equivalents in the transfer entry, while the transfer comment 
should be reserved for the rarer cases mentioned above. 

With regard to the translation directiw1, both the transfer equivalents and the 
comment should be specific to the direction currently required, because each 
translation direction involves transfer problems of its own. A bidirectional solution 
would only seem possible if there were only one-to-one relations between the terms 
of two languages. · 

A typical case in which a transfer comment is not required is the transfer entry for 
the term Abschirmung, giving translation equivalents for the translation direction 
German-English. 

Exam le 1 

Abschirmung 

(thermisch) 
( elektrisch) 
(Abdichtung) 

heat shield 
screen [ ing] 
seal[ing] 

Examples 2 and 3 are cases where transfer comments are needed to draw the 
translator's attention to specific peculiarities. Note that, in example 2, the comment 
is totally irrelevant for the opposite translation direction. 

Examvle 2 

tachometer 

(in-dash) 
(hand-held instrument) 

Drehzahlmesser 
Drehzahlmej3geriit 

Kommentar 
Vorsicht: dt. Tachometer = engl. speedometer! 

- ------------------•- ----



i] 

Specification of Tenninologica/ Knowledge for Translation Purposes Page 51 

Example 3 features a comment which is equally relevant for three terms at the same 
time. Regardless of the precise transfer equivalents, the comment explains culturally 
bound circumstances which must be borne in mind when translating a passage 
dealing with Kraftstoffverbrauch into English. The comment must therefore be linked 
in the database to the transfer entries of all three German terms. 

E l 3 xamv,e 

Krqftstofjverbrauch 
fuel economy 
mileage 
fuel consumption 

Benzinverbrauch 
fuel economy 
mileage 
fuel consumption 

Kraftstofjmehrverbrauch 
fuel economy penalty 

Kommentar 
Wiihrend der Kraftstoffverbrauch von Kraftfahrzeugen im Deutschen in l/100 km 
angegeben wird, verwendet man im Englischen die MaBangabe miles per gallon 
(mpg), so daB ein hoher Verbrauch im Deutschen durch hohe Zahlen, im Engli-
schen dagegen durch niedrige gekennzeichnet ist. Bei der Umrechnung numeri-
scher Angaben ist der Unterschied zwischen britischen ( =4,5461) und amerikani-
schen ( =3,7851) Gallonen zu beachten. Trotzdem sind die resultierenden Werte 
nicht direkt vergleichbar, da der Messung des Kraftstoffverbrauchs unterschiedli-
che Fahrzyklen zugrundeliegen. , 
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6. The Translational Relevance of Existing Term Banks 

During the past 30 years terminology data banks have been developed on many 
hardware platforms, i.e. mainframes, minicomputers (workstations or multi-user 
systems) and personal computers. Towards the end of the 60s various language 
services started to set up term banks tailored to their specific needs. At that time 
mainframes offering the necessary performance were used for this purpose. Special 
software had to be developed to run these early term banks. Thus various databanks 
were implemented differin_g in the underlying conception, software and retrieval 
language, such as the database of the European Community in Luxemburg 
DICAUTOM (later called EURODICAUTOM), the database of the 
Bundessprachenamt (Hiirth) LEXIS and the Siemens database TEAM (Miinchen). 
Each of these databanks is marked by a specific databank structure and a pre-
defined entry format. They are generally intended to be an easily accessible source 
of standardized terIIJ,iJJology for various t)'pes ofmers ranging from scientists and 
engineers to terminologists as well as translators. In the following 
EURODICAUTOM will be described in more detail, whereas the description of 
TEAM and LEXIS will be restricted to the pre-definded entry format (Annex I and 
II). 

To sum up in advance, these databanks contain only few of the information 
categories we regard as necessary. This will be illustrated by means of the entry 
format of EURODICAUTOM. In addition to the information categories we will 
have a look at the presentation of the information on the screen and the 
information retrieval. 

EURODICAUTOM 

The main purpose of EURODICAUTOM is to provide the translation staff of the 
European institutions with terminological information in all subject fields the 
Community is concerned with and to guarantee the consistency of the vocabulary 
used in the European organizations. Moreover, EURODICAUTOM is accessible 
via data networks thus being at the disposal of a wide range of external users. The 
datafields of a terminological entry in EURODICAUTOM can be divided in 
pragmatic categories and terminological categories. The pragmatic categories are: 
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field label type of information stored in this field 

BE bureau emetteur:( office which sends terminology) 
three-letter code indicating the terminology office which is 
responsible for the input 

TY type: (type of information) 
five-letter code describing an homogenous collection of 
terminology or a collection of individual cards designated by the 
code TFI (fiche individuelle, fiche isolee) 

NI numero d'identification: (identification number) seven-letter ordinal 
number 

CF code de fiabilite: (reliablility code) 
scale from 0 to 5 (5 = standardized translation) 

CM code matiere: (subject code) 
three-letter code (special classification system with 46 main groups) 

DATE date of input or of latest updating 

The terminological categories are: 

VE vedette: headword/term 

MC mot cle: keyword of a phrase 
not displayed on the screen, used for indexing and preparation of 
glossary indexes 

DF definition: definition of the term 

PH phrase: phraseological input, context 

NT note: general remark on the term or entry 

RF reference: indication of the source 

The following entry is displayed by EURODICAUTOM when searching the 
German term "Dreiweg-Katalysator" in all available languages: 
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DOC = 1 PAGE = 1 
BE= BTL TY= TFI85 NI= 0000088 DATE= 851028 CF= 2 

CM 1RA IC4 EN9 

DE VE Dreiweg-Katalysator 
RF Telecran 1/5-111 85-81;Neue Zuercher Zeitung 23 3 
NT ist in den USA und in Japan bereits seit Jahren 

zur Pflichtausstattung der Autos geworden 

EN VE l)three-way catalyser;2)three-way catalytic converter 
RF l)orig(1045/84);2)The Irish Times 22 3 85-7 

FR VE catalyseur a trois voies 
RF Garage Rodenbourg,Strassen,Luxembourg 
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85-13 

All words in the categories VE and PH are indexed, unless they belong to a list of 
stop-words. Hence, the terms given in these categories can be looked up directly. 
The access to an entry is not limited to the first word in these datafields. 
EURODICAUTOM persues the following search strategy: if the looked-up term is 
a multiterm of the form ABC the system displays subsequently all entries containing 
ABC. If there is no such multiterm in the database or all matches have already been 
displayed, entries containing AB, BC or AC are given. Then the single terms A, B 
and C are looked up. If the user wants only documents, in which the whole term 
appears, he or she has to terminate the multiterm with a blank followed by a "funny 
a"(@). 

If the looked-up term consists of only one element A, all entries containing only A 
will be presented, followed by those containing A together with other elements. 

Since many terms within the phraseological entries appear in inflected form, a 
truncation function has been imprementec\ whlcli allows the user to find even these 
terms. · 

"For interrogation regarding a polysemic term or a document concerning a very 
specific subject field, the interrogation can be made after introducing one or more 
subject codes" (Goetschalckx 1979:74). So far the user may enter one or two subject 
codes. 

EURODICAUTOM can be interrogated by means of two retrieval languages, CEC 
and GRIPS. The CEC version is the original one. GRIPS being the later one 
comprises the basic CEC functions plus a wide range of more complex commands, 
which allow the user to adopt ingiyidual. search strategies.Jc1or instance, GRIPS 
offers facilities such as ·· · . 

• the FIND-command, which gives the number of entries corresponding to a 
search statement and is followed by the SHOW-command; 
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• wildcards, which can be used at the beginning, the end or/ and in the middle 
of a term; 

• complex search statements containing e.g. Boolean expressions (and/or/not); 

• the selection of datafields that are to be displayed in the output; 

• the search of terms in combination with other searching parameters such as 
the above mentioned pragmatic categories TY, BE and CM. 

PC based termbanks 

In the 80s software houses started to develop programs allowing user groups or 
single users to createcustomizedterminology databanks either on minicomputers 
(such as Ericsson) or on PC's. Especially on the PC level the so-called 
terminology programs have sprouted. Some of them come together with special 
wordprocessors, while others support the most frequent ones. According to the 
developers, all these programs allow the user to store and process translation-
oriented terminology. 

Four of these programs - all supporting the most frequent wordprocessors - have 
been compared with regard to the format of the terminological entry and the 
presentation of the information on the screen including the search and selection 
facilities. As in the case of EURODICAUTOM, the entry format will be described 
first followed by important aspects of the information retrieval and the presentation 
of the information. It will be shown that the entry formats provided by the given 
programs are too restricted to meet the translators' terminological requirements. 
The four terminology programs are: 

TERMEX 1.44 (LinguaTech Int. Inc.), PROFILEX 3.2 (Datentechnik Horst 
Gabriel), SUPERLEX 1.6 (Chris Blowers Software & Translation) and 
TERMTRACER 1.2 (INK International BV). All four programs are RAM resident 
thus allowing the user to look up and paste a term within seconds (or to enter new 
terms) without leaving the wordprocessor. 

Because of the wide range of information required by the translator terminology 
programs should offer enough space to store all the information needed. At the 
same time terminology programs should allow the user to make only minimal 
entries for terms that do not require any further information at all or that require 
only little further information. Whereas all programs in question allow the user to 
make short entries including the term and its equivalent(s), grammatical notes and a 

8) The CAT term bank is the realization of Mossmann's (1988:57-62) conception of a translation 
oriented term bank. 
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short definition, two of them (Superlex and TermTracer) do not allow any further 
information to be stored (Fig. 1 and 2). Although Termex and Profilex offer more 
space per entry (950 and 860 characters respectively), even these programs are not 
able to cope with more detailed information such as long context examples, transfer 
comments and JU.aging from the basis of this general restriction of the 
available PC based terminology programs, Termex is the oi:liy program that offers a 
possibilty to get around this problem. Using the chaining function, which originally 
is intended to link entries by way of cross-references, the information belonging to 
one term may be split on several entries. 

SUPERLEX (c) 

AS-Term ZS-Term 

(Fig. 1) 

Term>---------------------
Trans>---------------------
Form > 

Usage>---------------------
Info > ---------------------

(Fig. 2) 

:M"onitors of PC's normally do not offer enough space for a satisfying presentation of 
itafge entry. Applying the window technique, which allows the user to display the 
target/source text and terminolgical data simultaniously, leads to an even more 
restricted space for the presentation of a terminological record. Terrnex, which uses 
only part of the screen for the presentation of an entry, can only display a part of the 
entry at a time (7 lines altogether, Fig. 3). Moreover, the resulting subdivision of the 
entry does not follow any logical structure, e.g. by showing the term and the 
grammatical note first, then the definition and so on. The Termex Window merely 
displays the first 7 lines of the entry followed by the next 7 lines. This is the 
inevitable result of the far-reaching flexibility of Termex, i.e. there are no pre-
defined data fields and consequently no fixed mask for a Termex entry. Instead, the 
user has to/ can create a mask or various masks according to his specific needs. 
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Unfortunately, there is no function allowing the user to have a more comprehensive 
look on the whole entry-or iarge part of it. 

===============================TERMEX(tm)====================================== 
Term (oder ESC): l 

(Fig. 3) 

Profilex dispenses with the window technique using the entire screen for the 
presentation of an entry, but it does not display the entry in an efficient and user-
friendly manner. It simply gives the iiiformatfori on the source term on the left and 
the information on the target term on the right-hand side (Fig. 4). Within these 
columns the various data categories c:i1111ot be clearly separated from one other. 
There is neither a fixed mask nor a function that allows the user to create a mask. 



Specification of Terminological Knowledge for Translation Purposes 

Sprache 1: englisch 
Sprache 2: deutsch 
Eintrage : 25 

SchlUssel : F-Typ : 
Anl-Datum: 01.10.88 F-Bed: ---------------

F-Akt : --------···----
============================================================================= 

------------------------------ DISCOUNT LOAN ------------------------------
discount loan (LS 1/87 - (1) to a loan (1)Lombardkredit; (2)Diskontkredit 
extended by Eximbank to a conrnercial 
bank against a promissory note issued 
by the conrnercial bank in favor of 
Eximbank. (2) to a loan extended by 
Eximbank to a corrmercial bank by 
purchasing a promissory note issued by 
foreign buyer in favor of a U.S. 
exporter and sold by the exporter to 
the corrmercial bank.) 

============================================================================= 

(Fig. 4) 
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When it comes to the search of words the four programs differ in various respects. 
With Profilex and TermTracer words of the source text (displayed in the word 
processing program) can be searched directly by means of highlighting and calling 
up the search function. In addition TermTracer replaces the endings of English 
words by wildcards before searching the word. 

With Superlex and TermTracer only the headwords can be searched: There is no 
possibility of looking up any other word included in the other fields of an entry. 
Termex and Profilex allow the user to search among the headwords or every word 
within the entries (the entire file). Using Profilex there is the additional option to 
search among all words of an entry except those delimited with brackets (normally 
used for comments). None of the programs provides for a search among headwords 
and synonyms. Synonyms thus have to be entered a second time in the headword 
field to make them directly accessible. Termex allows the user to look for substrings 
no matter what their position in the word is. With Superlex the user has to run a 
utility program for this purpose. Profilex can only locate substrings at the beginning 
of a word and Superlex can only find substrings at the beginning of a headword. 
Search routines are not very flexible: in all programs capital/small letters and 
accents have no impact on the search, but hyphens and slashes are not ignored. 
Finally there is no option to mark a term within an entry in order to take it as a 
starting point for further interrogation. 
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Apart from TermTracer all programs allow the user to select entries belonging to a 
specific subject field. However, none of the programs allows the user to display, 
instead of the entire entry, only those data fields he or she is looking for. 

Term banks and term bank systems that have been developed so far can easily cope 
with standardized terminology and short terminological information. Mainframe-
based data banks have generally been developed for this purpose and on the basis of 
the restrictiveness of the early stage of technology, which is also indicated by the 
missing display of diacritics and different character sets,. PC based term banks have 
improved on this latter aspect, but still offer. very little space for more detailed 
terminological information. Like the entry _format,_ the presentation. of the 
in,forip.ation is very rigid not allowing the user to extract only the data· fields that are 
necessary in the given situation. 

So it has to be concluded that in both fields of the investigation, entry formats and 
the presentation of the terminological information (including search and selection 
facilities), there are some important features that are missing in a large number of 
term banks or should be realized in a more efficient way: 

• To guarantee the consistency of the information, datafields should be clearly 
defined. Nevertheless, they should be variable in length to cope with short as 
well as comprehensive information. Blank characters should not consume any 
space in files (as they do in dBASE). 

" If the looked-up term is polysemous or homonymous, it should first be 
displayed with distinguishing information which helps the user to selec:t the 
desired entry. 

• The user should have more influence on the presentation of the information 
on the screen and should be able to select the required datafields, for 
instance only the translation equivalents, a standard entry, a user-defined 
entry or the full entry. 

• Search routines should be more flexible. Apart from capital/small letters and 
accents, the system should ignore hyphens, apostrophes and slashes . 

• If the system does not find the specified term among the headwords, it should 
search automatically among the synonyms. 

• It should be possible to use wild cards at any position within a term. 

• There should be an option to search a term or a substring in the entire file. 

• It should be possible to mark a term within an entry to use it for further 
interrogation. 
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Annex! 

TEAM entry format 

field number contents 

00-09 header with pragmatic information 
00 serial number (alphanumeric code identifying 

] the entry) 
' 01 (free) _<,=<"P' 

02 (free) 
03 qualification of the entry 
04 date of input or latest update 

___ ] 05 homogenous/individual collection/pool to 
which the term belongs + person responsible 
for input 

06 subject field( s) 
07 (free) 
08 (free) 

__ J 09 indication of a special application, e.g. 
the term is assigned to a project, contract 
etc. 

10-98 terminological information 
10-19 German 
10 term or phrase [ + abbreviation] 
11 part of speech label 
12 soure of term , 13 (free) 

'i 14 definition + source -r- 15 context + source 

I 1 16 synonyms + source + part of speech label 
[ + abbreviation] [ + comment] 

17 keywords in case of phraseological entries 
18 (free) 
19 (free) 
20-29 English 
30-39 French 
40-49 Spanish 
50-59 Russian 
60-69 Italian 
70-79 Portuguese 
80-89 Dutch 
90-98 (free) 
99 end of entry 
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Annex II 

LEXIS entry format 

Lexis contains bilingual entries from 8 foreign languages into German and from 
German into these languages. The records have the following fixed structure: 

field number 

11 
12 
14 
IS 
I3 

16 

contents 

term (foreign language) 
comment 
term (German) 
comment 
language code, subject field, source and 
reliability of the entry 
identification number 

Additional unilingual information is stored in a background file comprising the 
term, a comment, a language code, definitions, examples of context, synonyms, 
antonyms, a broader term, narrower terms, hints on literature, the subject field, 
sources in full text and a quality code. 
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7. The Terminological Entry: Outlook on Remaining Problems 

The Translator's Workbench will represent a substantial advance over existing tools 
for translators in several respects. Created from the outset with the translator's 
needs in mind, it will provide a technological standard hitherto unknown in the 
profession. One of its greatest assets is perhaps its versatility and 
us(:r'sJ>ersgnal preferences. This applies as much to the term the system 
as a whole. 

A special feature of the term bank, however, is that the info.rJ!l11J_ion_ c.ategories of 
the terminological entry are d(!signed with an awareness of the cognitive processes 
which occur in the user during the translation process and with which the term bank 
information must interact with optimum efficiency. Unfortunately, not all the 
problems will be solved once the entries have been filled in according to the 
specifications given. To demonstrate what has been achieved and what the 
remaining problems are, let us take a look at one of the central terms of the 
catalytic converter domain, the term stoichiometry, and see which information a 
TWB term bank entry might contain. (The question of how this information can be 
retrieved and how it is presented to the user will be addressed in the next phase of 
the project.) 

The first problem concerns the domain categorization: stoichiometry is not only a 
term in the catalytic converter domain, but also in chemistry, from where it was 
borrowed into automotive engineering, undergoing a change of meaning. The first 
decision must, therefore, concern the scope of the term bank, and it is not sufficient 
to give catalytic converters as the scope, because catalytic converter technology is 
quite closely related to chemistry, and the term stoichiometry may well occur in a 
catalytic converter text in the "chemical" sense. And what is even more, this question 
concerns the general problem of whether the TWB term bank can be extended to 
cover other domains as well. How will we deal with the countless terms which are 
used with different meanings in different domains? 

Let us assume, for the time being, that we need two separate entries for the two 
meanings of stoichiometry: 

stoichiometry (1) 

LANGUAGE: 
DOMAIN: 
VARIANTS: 
GRAMMAR: 
WORD FAMILY: 
MEANING DEF1NIDON: 

English 
chemistry 
stoicheiometry, stoechiometry 
n; no plural 
stoichiometric 

the branch of chemistry concerned with the proportions in which elements are combined in 
compounds and the quantitative relationships between reactants and products in chemical reactions 
TRANSLATION EQUNALENfS: Stochiometrie 
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stoichiometry (2) 

LANGUAGE: 
DOMAIN: 
SYNONYMS: 
VARIANTS: 
GRAMMAR: 
WORD FAMILY: 
MEANING DEFINIT10N: 

English 
automotive engineering 
stoichiometric point 
stoicheiometry, stoechiometry 
n; no plural 
stoichiometric 
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the point at which the air /fuel mixture contains precisely the amount of air needed for complete 
combustion of the fuel content; the air ratio is then lambda = 1 
COLLOCATIONS: 
to deviate from stoichiometry; a mixture lean/rich of stoichiometry; to operate an engine lean/rich 
of stoichiometry 
FRAME: The role of the air /fuel ratio in the emission control process 
Complete control of all three pollutants (HC, CO and NO) in three-way catalytic converters 
depends on a stoichiometric air/fuel mixture, i.e. one with an air/fuel ratio of 14.7, which 
corresponds to an air ratio of lambda = 1. The air /fuel mixture then contains precisely the amount 
of air needed for complete combustion of the fuel content. At an air ratio of lambda > 1 (A/F ratio 
> 14.7), the mixture is lean, while at lambda < 1 (A/F ratio < 14.7), the mixture is rich. When the 
air /fuel mixture is lean (excess of oxygen), control of HC and CO is very good, but control of NO 

' is poor. On the other hand, when the air /fuel mixture is rich, (deficiency of oxygen), control of NO 
is very good, but control of HC and CO is poor. In exhaust emission control systems with closed 
loop A/F control, an oxygen sensor, usually located in the exhaust manifold upstream of the 
catalytic converter, measures the amount of oxygen remaining in the exhaust gas. Any deviation 
from a stoichiometric exhaust gas mixture is transmitted to the electronic control unit, where the 
information is used to change the carburetion as required. 
CONIEXTS: 
The A/F is continuously corrected towards stoichiometry. 
TRANSLATION EQUIVALENTS: 
lambda = 1; stochiometrischer Punkt; ideale Zusammensetzung 
TRANSFER COMMENT: 
In German, there is a tendency to use the precise mathematical formula lambda = 1 to refer to a 
stoichiometric mixture. ''4 stoichiometric A/F ratio" may therefore often be translated as "ein 
Mischungsverhiiltnis bei lambda = l". In combination with the verb to operate and the adjectives 
lean or rich, and particularly with adverbs like slightly, the translation requires the adjective 
stochiometrisch, or other equivalent solutions, because lambda as a mathematical variable cannot be 
modified in the same way. Thus, "when operated lean of stoichiometry" and "a mixture slightly rich of 
stoichiometry", may best be translated as "bei Sauerstoffiiberschuf3" and "ein /eicht 
unterstOchiometrisches Gemisch". 

As we can see, some of the information is valid for both entries, and some is specific 
to one of them only. The information categories concerning language, variants, 
grammar and word family are the same for both entries, while the information given 
under domain, synonyms, meaning definition, collocations, frame, context and 
transfer equivalents is specific to either of the two entries. There is no rule to this, 
however. In similar cases, there might be a difference in the grammatical properties, 
for instance, while the translation equivalents might be the same. Thus, the 
dependence on the scope of the term bank is a feature which apparently concerns 
quite a number of information categories. 
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With respect to the frame comment, it should be noted that the term stoichiometry 
does not explicitly occur. However, this frame text is as relevant to stoichiometry as it 
is to stoichiometric. The general problem behind this is that a frame comment can 
never contain all the terms for which it is relevant and through which it must be 
accessible. This is particularly obvious in the case of synonyms, which can hardly all 
be packed into these small texts, and as long as the frame comment is accessible 
through them, then of course there is no need for them to be all included there. 

Another problem is the treatment of the related adjective stoichiometric. Linked to 
the entry on stoichiometry by virtue of being a natural member of the same word 
family, it nevertheless requires an entry of its own, which shares the problem that it 
is both a chemical and an automotive engineering term. But in addition, it involves 
problems of its own as well: it must, to give an example, explain what stoichiometric 
may mean if applied to the exhaust gas. This case is not covered by the normal 
meaning definition, and, strictly speaking, the exhaust gas itself can impossibly be 
stoichiometric. Yet this usage is not at all uncommon and must therefore be taken 
into consideration. An entry on the adjective stoichiometric (in its automotive 
engineering meaning) might therefore contain the following information: 
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stoichiometric 

LANGUAGE: 
DOMAIN: 
VARIANTS: 
GRAMMAR; 
WORD FAMILY: 
MEANING DEFINIT10N: 

English 
automotive engineering 
stoicheiometric, stoechiometric 
adj. 
stoichiometry 

Page 65 

(of air /fuel mixture) containing air and fuel in an ideal proportion, therefore reacting without a 
residue; 
(of exhaust gas) resulting from the combustion of a stoichiometric air/fuel mixture 
COLLOCATIONS: 
stoichiometric air /fuel mixture; stoichiometric exhaust gas; stoichiometric exhaust mixture; 
stoichiometric operation 
FRfu'VIE: The role of the air /fuel ratio in the emission control process 
Complete control of all three pollutants (HC, CO and NO.) in three-way catalytic converters 
depends on a stoichiometric air /fuel mixture, i.e. one with an air /fuel ratio of 14.7, which 
corresponds to an air ratio of lambda = 1. The air/fuel mixture then contains precisely the amount 
of air needed for complete combustion of the fuel content. At an air ratio of lambda > 1 (A/F ratio 
> 14.7), the mixture is lean, while at lambda < 1 (A/F ratio < 14.7), the mixture is rich. When the 
air/fuel mixture is lean (excess of oxygen), control of HC and CO is very good, but control of NO, 
is poor. On the other hand, when the air/fuel mixture is rich, (deficiency of oxygen), control of NO 
is very good, but control of HC and CO is poor. In exhaust emission control systems with closed 
loop A/F control, an oxygen sensor, usually located in the exhaust manifold upstream of the 
catalytic converter, measures the amount of oxygen remaining in the exhaust gas. Any deviation 
from a stoichiometric exhaust gas mixture is transmitted to the electronic control unit, where the 
information is used to change the carburetion as required. 
CONTEXTS: 
The feedback control loop senses the composition of exhaust gas, engine speed and coolant 
temperature and responds by continuously modulating the carburetor fuel flow towards a 
stoichiometric A/F mixture. During closed loop operation, the ECU output consists of a varying 
average electrical output which will constantly adjust the vacuum regulator-solenoid duty cycle 
(percent on time) to maintain stoichiometric operation. 
TRANSLATION EQUIVALENTS: 
stochiometrisch; lambda = 1 
TRANSFER COMMENT: 
In German, there is a tendency to use the precise mathematical formula lambda = 1 to refer to a 
stoichiometric mixture. 'j4 stoichiometric A/F ratio" may therefore often be translated as 11ein 
Mischungsverhdltnis bei lambda = 1". In combination with the verb to operate and the adjectives 
lean or rich, and particularly with adverbs like slightly, the translation requires the adjective 
st6chiometrisch, or other equivalent solutions, because lambda as a mathematical variable cannot be 
modified in the same way. Thus, "when operated lean of stoichiometry" and "a mixture slightly rich of 
stoichiometry", may best be translated as ''bei Sauerstoffiiberschuj3" and "ein leicht 
unterst6chiomeflisches Gemi'sch ". 

Obviously, the transfer problems related to stoichiometry and stoichiometric are 
quite the same, which is not surprising if we remember that stoichiometry may often 
be paraphrased as the stoichiometric point. Since, as closer terminological analysis 
reveals, there is much more to the translation of the two terms (into German) than 
taking one of the translation equivalents from the entry and putting it in its place in 
the target text, both terms need a transfer comment, and they need one in common. 
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In English, the fact that air and fuel are present in the proportions needed for 
complete combustion is very often, depending on the context, referred to as 
stoichiometry, a stoichiometric A/F mixture, a stoichiometric A/F ratio, stoichiometric 
(air /fuel) conditions, stoichiometric operation, or, from the perspective of the lambda 
sensor, as a stoichiometric exhaust mixture. German texts, in contrast, very frequently 
use das Mischungsverhiiltnis von lambda = 1 or just lambda = 1, apart from 
expressions involving the term stochiometrisch; it should be noted that the term 
Stochiometrie is never used in this context, but only in connection with chemistry. 

It is often quite easy to render any of the English passages as bei lambda = 1, e.g. 
'The EGO sensor has the unique property of producing an abrupt change in voltage al.JI 
stoichiometric AIF. which is precisely the operating condition required for a TWC." -
''Die Besonderheit der Lambdasonde ist, daf3 bei dem filr den Katalysator optimalen 
Mischungsverhiiltnis bei lambda = 1 ein Spannungssprung erfolgt. " 

There are other cases, however, in which this is not possible. Specific information on 
what to do in such cases clearly belongs in a cominon transfer comment for the two 
terms stoichiometry and stoichiometric, although it is also plausible to list the latter 
examples under collocations. 

Despite the problems mentioned, the structure of the terminological information in 
the example entry is so rich that it is infinitely more useful to translators than 
probably anything available in any term bank so far. As the discussion of the 
problems has demonstrated, however, a lot remains to be done before the 
specification of terminological knowledge for translation purposes, and of 
information categories providing this information, finally leads to a viable term bank 
structure. In the second phase of the Translator's Workbench project, we will 
address these problems and try to solve them in collaboration with our partners in 
the term bank group. After all, a 'state of the art' system does not only require 'state 
of the art' technology, but it also deserves a 'state of the art' approach to the 
frequently underrated problems of translation. 
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