This is the penultimate draft of a paper that appeared in Oliver Schlaudt and Lara Huber (eds.), Standardization in Measurement: Philosophical, Historical and Sociological Issues, London: Pickering & Chatto, 2015, pp. 11-24.

The final stages of the research reported here were funded by ERC AG 339382.
“A branch of human natural history”: Wittgenstein’s Reflections on Metrology

Martin Kusch

1. Introduction
In this paper I want to defend two theses. According to the first, Ludwig Wittgenstein’s occasional remarks on metrology give content and support to the idea of a “sociology of metrological knowledge”. According to the second thesis, Wittgenstein’s remarks on metrology, relativism and rule-following give support to Bas van Fraassen’s “constructive-empiricist form of structuralism”.
 

My paper has four sections. I shall begin by showing that metaphors of measuring are a pervasive feature of Wittgenstein’s work, and that they allow us to identify key elements of his thinking about metrology. Subsequently I shall argue that the way in which Wittgenstein leans on Einstein’s clock-coordination as a metaphor for rule-following supports  (i) a “communitarian” and “finitist” reading of rule-following, and (ii) an analysis of measuring in sociological rule-following terms. It is these two ideas that first and foremost bring Wittgenstein into the proximity of a “sociology of metrological knowledge”. I strengthen this link by proposing that Wittgenstein’s thinking about metrology is best summed up as a form of “metrological relativism.” Finally I shall turn to van Fraassen. I shall propose that he is right to lean on Wittgenstein in defending a subject- or agent-centred philosophy of measurement.
2. Analogy and Beyond
In this section I shall briefly review the central metrological analogies in Wittgenstein’s work from the 1930s to the 1950s. I leave aside the interesting metrological ideas in the Tractatus since explaining the latter would take too much stage-setting. I begin with the area of grammar and language. Here the most important analogy is that between unit of measurement and rule of grammar on the one hand, and result of measurement and empirical proposition on the other hand:
 “The rules of grammar are arbitrary in the same sense as the choice of a unit of measurement.”

“The relation between grammar and language is similar to that between deciding upon the metre as the unit of length and carrying out a measurement ...”

One idea Wittgenstein seeks to make plausible with this comparison is that rules of grammar are arbitrary – or at least: as arbitrary as, and not more arbitrary than, choices of units of measurement. Later in this paper we shall see that this condition limits the arbitrariness of rules of grammar considerably. 

Another metrological analogy important in Wittgenstein’s reflections on grammar is that between language and ruler: “’To express something in the same language’ means to use the same ruler.”
 In order to compare different measurements of length we need to know the ruler or scale upon which the measurements are based. Analogously, in order to understand individual sentences we need to be able to situate them in the context of a language to which they belong. This thought gestures towards a form of “meaning holism”. 
Turning from grammar to mathematics, two key passages are the following: 

“Rules of deduction are analogous to the fixing of a unit of length ... [Wittgenstein] thought … that the comparison ... would … make you see that [rules of deduction] are really neither true nor false.”

“Geometry and arithmetic ... [are] comparable to the rule which lays down the unit of length. Their relation to reality is that certain facts make certain geometries and arithmetics practical.”

One implication of the analogy is that, like units of measurement, mathematical propositions or rules cannot be evaluated as true or false in any correspondence sense. Instead they must be thought of as being more or less useful within the institution of mathematics. A related point is put forward in terms of an intriguing analogy between logical or mathematical proofs and the role of the standard metre in Paris: 
“If I were to see the standard metre in Paris, but were not acquainted with the institution of measuring and its connexion with the standard metre—could I say, that I was acquainted with the concept of the standard metre? Is a proof not also part of an institution in this way?”

In other words, to understand the standard metre is to understand its (former) role in our metrological institutions. Likewise, to understand a proof is to understand its function in an area of mathematical practice.
Sometimes Wittgenstein uses “archive” (i.e. the location of the standard metre) to refer metaphorically to a “social location” or a “social status”. This is the social status of being in the common ground of mathematicians: “A calculation could always be laid down in the archive of measurements. It can be regarded as a picture of an experiment. ... It is now the paradigm with which we compare. …”
 That is to say, a calculation ceases to be an experiment and becomes a paradigm when it is given the social status of being indisputable. 

The status that accrues to calculations when they are “deposited” in the common ground of mathematics also influences what we take these calculations to be about. In depositing them in the archive we stop treating them as being about worldly objects and start thinking of them as being about nothing but numbers. Decisions about the reference of mathematical terms thus follows decisions about their social status: 

“’20 apples + 30 apples = 50 apples’ may not be a proposition about apples.  ... It may be a proposition of arithmetic—and in this case we could call it a proposition about numbers. ... When it is put in the archives in Paris, it is about numbers.”

As far as Wittgenstein’s account of “certainties” (“hinges” or “hinge propositions”) is concerned, I have argued elsewhere that the general distinction “unit vs. result of measurement” is central here, too.
 Certainties are like units of measurement, and empirical propositions are like results of measurements – accordingly certainties cannot be true or false in a straightforward correspondence-theoretical sense. 

There also seem to be other respects in which Wittgenstein’s thinking about metrological units and standards informs his reflections about certainties.  Indeed, there seems to be a parallel between his famous claim that the standard metre cannot properly be said to be, or not to be, one meter long, and his proposal that certainties are best not regarded as things we can know or doubt. Certainties function as standards of reasonableness, and such standards are not self-predicating.

A further central theme of On Certainty is that agreement in certainties is essential for shared knowledge. Wittgenstein often illuminates this theme by referring to the importance of clock-coordination for the determination of simultaneity across locations. The destruction of certainties “would amount to the annihilation of all [...] yardsticks”
; and: “Here once more there is needed a step like the one taken in the theory of relativity.”

The analogy between clock-coordination and agreement in responses is not an altogether new theme in On Certainty. It played a significant role in Wittgenstein’s comments on colour classification and calculation already in the early 1940s:

“The certainty with which I call this colour  “red” is the  rigidity of my ruler.  …  My investigation is similar to the theory of relativity since it is, as it were, a reflection on the clocks with which we compare events.”

”The clocks have to agree: only then can we use them for the activity that we call ‘measuring time’. ... One could call calculations ‘clocks without time’”.

Up to this point I have focused on metrological phenomena as analogues or models of, or metaphors for, other phenomena. It remains for me to document the further idea that the relationship between metrological and other phenomena is more than just an analogy. Two respects stand out. First, the fixing of units of measurement usually happens through grammatical rules. As we shall see, this link allows us to throw new light on measurement from the perspective of the rule-following considerations:
 “A rule fixes the unit of measurement; an empirical proposition tells us the length of an object. (And here you can see how logical analogies work: the fixing of a unit of measurement really is a grammatical rule, and reporting a length in this unit of measurement is a proposition that uses the rule.)”

The second and related way in which the relationship between metrological and other phenomena is more than an analogy for Wittgenstein is that samples – standards, prototypes – are thought of by him as parts of language. They are grammatical items and thus part and parcel of what makes a shared language possible: “It is most natural, and causes least confusion, to reckon the samples among the instruments of the language.”


To sum up, for the later Wittgenstein, (proven) mathematical propositions, rules of grammar and certainties can be understood on the model of units or standards of measurement. Accordingly, they are not true or false in a correspondence-sense, and best thought of as more or less practical. Wittgenstein uses the metrological analysis to sketch a socio-logical account of mathematical, linguistic and epistemic phenomena: to be a unit or standard of measurement is to have a social status within an institution. In the next two sections I shall follow this sociological theme more closely. 
3. Einstein and the Rule-Following Considerations
Einstein was important for Wittgenstein in more than one way. In this section I am interested primarily in Wittgenstein’s use of Einstein in the context of the rule-following considerations. The following lines are central:

 “... Someone asks me: What is the colour of this flower? I answer: ‘red’.—Are you absolutely sure? ...The certainty with which I call this colour "red" is the rigidity of my ruler, ... When I give descriptions, that is not to be brought into doubt. ...

Following according to the rule is fundamental to our language-game. It characterizes what we call description.

My investigation is similar to the theory of relativity since it is, as it were, a reflection on the clocks with which we compare events.”

In an important paper Carlo Penco interprets this passage in the following way. Einstein’s coordinate systems stand to invariant laws as Wittgenstein’s cultural systems stand to rule-following:  "... as we use physical invariants and systems of transformation for comparing different coordinate systems, we may find in the human ability of rule following the universal medium through which we may compare different cultural systems.”
 While I have benefitted from Penco’s analysis, I am inclined to put the emphasis differently. I submit that in the quote given Wittgenstein stresses the general and silent agreement that makes rule-following possible. This aspect is of course central to Saul Kripke’s well-known interpretation of the rule-following considerations ... “If there was no general agreement in the community responses, the game of attributing concepts to individuals … could not exist.”
 The importance Wittgenstein gives to “the common behaviour of humankind” when analysing the possibility of rule-following shows that Kripke is on the right track
. These commonalities are the backdrop against which different language games can be “tabulated” – or “measured” – in Wittgenstein’s “übersichtlichen Darstellungen” (“well-ordered synopses”).

Moreover, the analogy between clock-coordination and the agreement underlying rule-following points towards a more substantive idea in the philosophy of metrology, to wit, that measuring can, and perhaps should, be analysed as an instance of rule-following. Wittgenstein conceptualizes the role of standards in rule-following terms. This much seems obvious given the following exchange in 1939-seminar with Alan Turing: 

Wittgenstein: “Making this picture of so-and-so’s experiment and depositing it in the archives—you might call it doing it an honour. ...
Turing: ... and when I do a multiplication ... not in your archives ...?
Wittgenstein: ... We have the metre rod in the archives. Do we also have an account of how the metre rod is to be compared ...? Couldn’t there be in the archives rules for using these rules one used? Could this go on forever? ... we might put into the archives just one ... paradigm ...”

The general point – that measuring is a rule-guided practice – is hardly worth stating. But these questions are not trivial: Which account of rule-following is the correct one? Which interpretation of Wittgenstein on rule-following should be adopted? And: What difference does the correct account of rule-following make to our understanding of metrology and its investigation? 

This is not the place to offer a critical review of different accounts of rule-following – I have tried to provide such review in my A Sceptical Guide to Meaning and Rules
. There I defend a “communitarian-finitist solution”, building on Kripke
 and David Bloor
. Recall the two main divisions in the literature on the rule-following considerations. “Individualist” and “communitarian” renderings are divided by the question: Can rule-following be understood without or only with reference to a community? And “meaning-determinist” and “finitist” readings are separated by the question: Is rule-following caused by determinate mental states of meaning something by sign, or is rule-following the socially sanctioned extension of an analogy with a set of exemplars?

It seems to me that Wittgenstein’s metrological metaphors provide some additional evidence for the communitarian and finitist reading. Consider that for rulers and clocks to be rigid (i.e. reliable) is for them to be continuously updated and calibrated against each other. This invites a parallel idea in the case of rules: to follow a rule is a communal practice, and acts of rule-following stand to rules as individual rulers stand to the communal practice of measurement. The point is reinforced by the following passage in which Wittgenstein invokes the concepts of “honour”, “dignity”,  “office”, “archive”, and “institution” when reflecting on rules or metrological units: 
“The rule qua rule is detached, it stands as it were alone in its glory; although what gives it importance is the facts of daily experience. 

What I have to do is something like describing the office of a king; – in doing which I must never fall into the error of explaining the kingly dignity by the king’s usefulness, but I must leave neither his usefulness nor his dignity out of account.”

Although this passage does not talk specifically about measuring, it occurs in a context where the relationship between fixing units of measurements and proof is the central issue.
 
A finitist interpretation of rule-following might also draw support from Wittgenstein’s proposals on what has to be deposited in the archive of indubitable mathematical propositions in order for our mathematical practice to function properly.  As we saw, Wittgenstein thinks that it might be possible – under some circumstances – to deposit just one multiplication as the central paradigm. This suffices when there is sufficient agreement on how to extend the practice of multiplication from the finite set – here the unit set – of examplars: 

“... we might put into the archives just one multiplication—as a paradigm for the technique. As we might keep a paradigm of pure colour. It would make sense to do this if everyone knew from it how to multiply in other cases.”

But what difference does it make if we think of metrological rules along the lines of a communitarian-finitist rendering? My answer is the reminder that the finitist-communitarian reading of rule-following is a central element in the Edinburgh-style “Sociology of Scientific Knowledge”. Barry Barnes, David Bloor and John Henry spell out the implications of a finitist position for meaning and beliefs in five claims. Following their general gist but replacing “meaning” or “belief” with “measurement” results in these theses
:

(1) The future applications of metrological rules is open-ended.

(2) No act of measuring is ever indefeasibly correct.

(3) The results of all acts of measuring are revisable.
(4) Successive applications of metrological rules are not independent.

(5) 
The applications of different metrological rules are not independent of each other. 

If this is the correct account of metrological rules, then there obviously is scope and need for a sociological study of their functioning. In the next section I want to strengthen this link by arguing that Wittgenstein leans towards a “metrological relativism”.
4. Metrological Relativism
In order to make my case, I need what I call the “standard model of relativism”. Of course this is not  an eternal or universally accepted standard. “Standard model of relativism” merely seeks to capture some currently popular characterisations of variants of the position. I have arrived at this model by collecting definitions and characterisations of relativism from both friends and foes of the view, including Barry Barnes and David Bloor, Paul Boghossian, Gilbert Harman, Gideon Rosen, F.F. Schmitt, Bernard Williams, and Michael Williams.
 Wittgenstein’s texts were not consulted. My aim is to have an independent and stable standard against which to measure his views. Finally, the suggested model could of course be developed at much greater length than I have space for here. I shall take up this challenge elsewhere. But I hope that even in its current sketchy form the model can be used as a grid or foil for understanding Wittgenstein’s position.

The model has nine elements; “Dependence”, “Plurality”, “Exclusiveness”, “Notional Confrontation” and “Symmetry” are essential; “Contingency”, “Underdetermination”, “Groundlessness” and “Tolerance” are optional, though they occur in most known form of relativism. 
The first two ingredients are “Dependence” and “Plurality”:

(i)  Dependence: 

A belief has a status of kind X only relative to an X-system or practice (=S/P).

(X is a variable for elements of the set “epistemic”, “moral”, “metrological”, etc.)

(ii)  Plurality: 

There are, have been, or could be, more than one such S/Ps. 

Evidence that Wittgenstein accepts Dependence and Plurality are passages where he speaks of alternative practices of measuring – e.g. measuring the value of wood by taking into account only two dimensions of the piles
; where he writes of different ideals of accuracy
; where he expresses an interest in “a plurality of self-contained systems”
, or where he finds it possible to imagine a human society in which “measuring quite in our sense” does not exist: “But can’t we imagine a human society in which calculating quite in our sense does not exist, any more than measuring quite in our sense?—Yes.”

Wittgenstein occasionally addresses the following specific concern about Pluralism. Assume we say that there are, or could be, alternatives to our ways of measuring. One example of such alternatives might be the practice of determining the length of an object by means of elastic rulers. But, Wittgenstein asks, why should we think that this is an alternative way of measuring? Why not say that such practice is not really measuring at all? Wittgenstein replies as follows:
“It can be said: What is here called ‘measuring’  and ‘length’ … is something different from what we call those things. 


The use of these words is different from ours; but it is akin to it; and we too use these words in a variety of ways. 

(Cf. pacing out.)”

The upshot is that the plurality of metrological practices is not ruled out by semantic considerations concerning the word “measuring”. 

(iii)  Exclusiveness: 


(Two) S/Ps are exclusive of one another. This can take two forms:


a. Question-Centred:

There is some important yes/no question to which they give opposite answers.


b. Practice-Centred: 

The consequences of one S/P include actions that are incompatible with the consequences of other S/Ps.

Exclusiveness tries to capture the sense in which – under a relativistic conception of their relationship – SPs have to conflict. This idea is in tension with the further assumption, made by some authors, that relativism concerns incommensurable SPs (here such incommen-surability involves differences in categories that rule out an identity of propositional content across these SPs). The option of Practice-Centered Exclusiveness covers this eventuality. Two SPs can be compared, and can conflict, when they lead to, or require incompatible forms of action and behavior in an at least roughly specifiable area of human affairs. The requirement that the area of human affairs be specifiable safeguards that there is a certain degree of comparability. And the demand that the forms of action and behavior involved are incompatible, makes sure that the condition of conflict is met.
That Wittgenstein adopts Exclusiveness can be seen from the facts that the different measurement regimes he considers – e.g. that of the odd wood-sellers or that with elastic rulers – do give answers that are different from, and incompatible with, the answers determined by our ordinary practices. However, Wittgenstein seems to be primarily interested in cases of practice-centred exclusiveness. In such cases we do not just different answers to the same questions; we have altogether different questions. The relationship between our measuring practices and the measuring practice of the odd-wood-sellers is best thought of a case of practice-centred exclusiveness. In a different context Wittgenstein describes situations of practice-centred exclusiveness as situations where “what interests us would not interest them ...” He goes on: “This is the only way in which essentially different concepts are imaginable.”

(iv)  Notional Confrontation: 

Given two S/Ps (S/P1 and S/P2) and a group G (that holds S/P1): It is not possible for G to go over to S/P2 on the basis of a neutral rational comparison between S/P1 and S/P2. The switch from one S/P to another  has  the  character of  a “conversion”.

The quotation given at the end of the last paragraph – “what interests us would not interest them” – can also serve to show that Wittgenstein accepts Notional Confrontation for certain metrological practices as well. The tribe that relies on elastic rulers, and the tribe that insists on rulers being maximally rigid, have different ideals of accuracy. And there need not be rationally compelling arguments that lead the elastic-ruler tribe to accept the rigid-ruler practice. What interests the one does not necessarily interest the other.

(v)  Symmetry:
a.  
Methodological: All S/Ps are on a par vis-à-vis a sociological / anthropo-logical explanation.

b.  
Equality: All S/Ps are equally correct.

c.   
Non-Neutrality: There is no neutral way of evaluating S/Ps. 

d.   
Non-Appraisal: For a reflective person the question of appraisal of (at least some) S/Ps does not arise. 
The best-known version of Methodological Symmetry is perhaps the “Symmetry” or “Equi-valence Postulate” of the “Strong Programme” in the “Sociology of Scientific Knowledge”: “… all beliefs are on a par with one another with respect to the causes of their credibility”
. I generalize this “postulate” in order to detach it from the requirement that explanations must be causal. Non-Neutrality is the main consideration usually invoked in defense of Symmetry. It does not preclude the possibility that some SPs agree on the standards by which their overall success should be judged. What Non-Neutrality denies is that such local agreement justifies the hope for a global or universal agreement.  Most characterizations of relativism – by friends and foes alike – take Equality to be the natural consequence of Non-Neutrality and thus the best way to spell out Symmetry. But Equality makes a stronger claim than Non-Neutrality. This becomes easy to appreciate once we remember the typical challenge to Equality: what is the point of view from which Equality is asserted? On the face of it, Equality appears to presuppose a neutral point of view from which we can somehow see that all SPs are equally correct. And this very claim jars with Non-Neutrality. Non-Appraisal seems to avoid the problems of Equality, while capturing the important core of Non-Neutrality. It is motivated by the thought of “intellectual distance”: the idea that a reflective person holding one SP might come to the conclusion that her own “vocabulary of appraisal” simply does not get a proper grip on the judgments and actions of another SP. It is not that this vocabulary could not possibly be applied at all – it is rather that such application seems forced, artificial and contrived.


Wittgenstein never formulates the idea of methodological symmetry clearly, though it seems to me that many of his discussions, especially his criticisms of the anthropological work by Frazer in fact rely on something like it
. Since I cannot go over these issues here, I must confine myself to drawing attention to two quotes. In the first Wittgenstein rejects “reason” as an asymmetrical principle for analysing how different people in different contexts justify claims about causality.

 “Reason—I feel like saying—presents itself to us as the gauge par excellence ... This yardstick rivets our attention and keeps distracting us from these phenomena ...”

The second passage offers a sociological-historical explanation for why the odd wood-sellers calculate the value of wood as they do. There is no suggestion here that this type of explanation is only for “the deviants”. In fact Wittgenstein is adamant that it is not restricted in this way:
“(a) These people don’t live by selling wood, ... (b) A great king long ago told them to reckon the price of wood by measuring just two dimensions, (c) They have done so ever since, ... Then what is wrong? They do this.”

At some points in the 1930s Wittgenstein seems to have been tempted by Equality, writing for instance that “one symbolism is as good as the next.”
 And about the comparison between finite and infinite systems of primes he says that the latter is with “no greater rights than the former”
. In 1942, however, Wittgenstein rejects Equality as meaningless, at least for the case of ethics: “If you say that there are various systems of ethics you are not saying they are all equally right. That means nothing.”


Non-Neutrality regarding metrological standards is most clearly alluded to in a comparison with ethics. At issue is the choice between Nietzschean and Christian ethics:
“… suppose I say Christian ethics is the right one. ... It amounts to adop-ting Christian ethics.... surely one of the two answers must be the right one. ... But we do not know what this decision would be like ... Compare saying that it must be possible to decide which of two standards of ac-curacy is the right one.”

Just as there is no neutral way of deciding between standards of accuracy, so there also is no neutral way of deciding between ethical systems. 

Non-Appraisal surfaces most clearly in Wittgenstein’s thoughts on ethics: “Has a man a right to let himself be put to death for the truth? … For me this is not even a problem. I don’t know what it would be like to let one-self be put to death for the truth.”
 Nevertheless, the ways in which Wittgenstein discusses different metrological regimes show that he find Non-Appraisal natural in these contexts, too: 

“To call something ‘inaccurate’ is to criticise it; and to call something ‘accurate’ is to praise it. And that means: the inaccurate does not reach the aim as well as the accurate. But here all de-pends what we call ‘the aim’. ... There is not just one ideal of accuracy.”

And concerning the odd wood-sellers we are asked: “But there is nothing wrong with giving wood away. … Is there a point to everything we do?”

(vi)  Contingency: 
Which S/P a group G finds compelling is ultimately a question of historical contingency. 
(vii)  Groundlessness: 


There can be no X-type justification of S/Ps.
Contingency and Groundlessness are general underlying assumptions of Wittgenstein’s later work. There is no reason to suspect that he would exempt metrological issues from their domain. Two well-known passages are worth citing:

“And how can I know, what – provided I lived … completely differ-ently – would seem to me to be the only acceptable picture of the world-order?”
 

“What has to be accepted, the given, is – so one could say – forms of life.”

The last two elements of my “standard model” of relativism are Underdetermination and Tolerance:

(viii)  Underdetermination: 

S/Ps are not determined by specific facts of nature.
(ix)  Tolerance: 


At least some S/Ps other than one’s own must be tolerated.  

Suffice it here to illustrate Wittgenstein’s adherence to Underdetermination. Tolerance has been amply documented in the above. I have already quoted the following passage above: “... the rules of grammar are arbitrary in the same sense, or non-arbitrary in the same sense, as the choice of unit of measurement”.
 The degree of this latter arbitrariness is limited: there are “general facts” that make certain types of measurement salient and practical. Note, however, that Wittgenstein insists on the ultimate source of normativity being not these general facts but human communities. While there are “general facts … that make measurement with a yard-stick easy and useful ... it is we that are inexorable” in insisting on its continuing use.
 In another place Wittgenstein explains what kinds of general facts he had in mind:
“‘There are 60 seconds to a minute.’ ... could we talk about minutes and hours, if we had no sense of time; if there were no clocks, or could be none for physical reasons; if there did not exist all the connexions that give our measures of time meaning and importance? In that case – we should say – the measure of time would have lost its meaning …”

Or, for another example, in his various writings about colour classification and measurement, Wittgenstein mentions the following general facts: in our natural environment, colours are not tied to specific forms; we have the technologies to produce dyes and colour things; colours are not always linked to specific smells or threats (poison); no one colour dominates our environments; we are very skilled at producing blends out of primary (and secondary) colours; for instance, “reddish yellow” out of read and yellow; and the other qualities of a thing are connected with its colours: hence grass is green, chalk white, blood red.


To sum up this lengthy section: Wittgenstein leans towards a form of metrological relativism. He also seems to adopt the methodological Symmetry Principle central to the “Strong Programme” of the Sociology of Scientific Knowledge. These features strengthen the suggestion that there is an affinity between Wittgenstein’s reflections on metrology and the Sociology of Scientific Knowledge.

5. van Fraassen, Wittgenstein, and the Problem of Coordination
I finally turn to my attempt to relate Wittgenstein’s remarks on metrology to the recent work by Bas van Fraassen. To repeat, van Fraassen’s aim is to develop and defend a "constructive-empiricist form of structuralism“, that is, a form of structuralism that leaves room for agency, indexicality and contingency.

 
van Fraassen offers the following general account of measurement: “The act of measurement is an act – performed in accordance with certain operational rules – of locating an item in a logical space”
. van Fraassen suggests that Wittgenstein’s Tractactus contains the first clear formulation of this idea; for instance in 2.013: “Every thing is, as it were, in a space of possible atomic facts ...” One implication of this account is that measurement need not involve numerical scales
. More importantly, theories are (like) instruments in that they too locate items in a logical space in accordance with certain operational rules. 

van Fraassen’s interpretation of the local and the global problems of coordination can perhaps best be captured in two diagrams. The first diagram below represents the case of local coordination. (Figure 1) Local coordination concerns measuring instruments as ordinarily understood. The problem is this: How do we find and justify a function f that adequately maps states of a given measuring instrument to physical magnitudes? More precisely, how can we do so, without already using the results of measuring with this very measuring instrument? If our only access to the physical magnitude is this very measuring instrument then obviously the problem cannot be solved. 









The problem of global coordination is represented by Figure 2. This problem relates to theories or languages as “measuring reality”. In this context van Fraassen relies on a version of Putnam’s famous “model-theoretic argument”: Which theory should we accept given that all consistent theories come out true on some interpretation (fi) of their predicates? There is no solution to this problem taken abstractly. 







Neither the local problem nor the global problem can be solved relying on the “view from nowhere” offered by forms of “pure structuralism”
. These are forms of structuralism that bracket history and human agency. Solutions are available, however, once we allow history and human agency back into the picture. Thus the local problem of coordination is usually solved “from within” a historical situation in which other measurement procedures are contingently available.
 And the global problem disappears once we focus on the fact that we “always already” have a language with its interpretation – an interpretation that we cannot step out of. van Fraassen concludes: 
“The response is Wittgensteinian, in that it focuses on us, on our use of theories and representations, and brings to light the impasses we reach when we abstract obliviously from use to use-independent concepts.”


These ideas can now be brought into contact with the interpretation of Wittgenstein on metrology suggested above. To begin with, note that Wittgenstein sees both the local and on the global versions of the problem of coordination – at least in a somewhat cryptic form:

 “… is the unit of measurement … the result of measurements? Yes and no. It is not the result of measurements but perhaps their consequence (Folge).”

“The rules of grammar cannot be justified by showing that their application makes a representation agree with reality. For this justification would itself have to describe what is represented.”

Moreover, van Fraassen is right to regard Wittgenstein’s thought as central for identifying the solution to the global problem of coordination. Nevertheless, van Fraassen’s position remains unsatisfactory without an explicit reference to a specific rendering of the rule-following considerations. In other words, “use”, “intention”, and “convention” are not by themselves solutions to the problem of coordination. We also need to understand in an appropriate way these concepts and the phenomena in their extensions. That is to say, we need to understand them in communitarian-finitist ways – or else the skeptical paradoxes simply reappear on the level of the subject
.

Finally, van Fraassen is combating the de-contextualisation of structure in pure structuralism and its measurement theory. This is as it should be – from a Wittgensteinian perspective. But Wittgenstein offers more than just a general support from van Fraassen’s starting point. Wittgenstein’s (admittedly rudimentary) sociological analyses of units of measurement and their analogues – rules of grammar, proofs, certainties – help us understand why the decontextualisation or mystification of structures is hard to avoid. Consider once more the key passage I cited earlier:
“The rule qua rule is detached, it stands as it were alone in its glory; although what gives it importance is the facts of daily experience. 

What I have to do is something like describing the office of a king; – in doing which I must never fall into the error of explaining the kingly dignity by the king’s usefulness, but I must leave neither his usefulness nor his dignity out of account.”

Rules, standards or structures have authority precisely because and insofar they have dignity. And such dignity is often based precisely on the suppression of involvement with practice, subjectivity and agency. On a general level this has long been recognized in sociology
. Wittgenstein makes this insight fruitful for the sociology of metrological knowledge.
6. Conclusions
Wittgenstein’s importance for the sociology of scientific knowledge has of course been emphasised before. In this paper I have tried to give substance to a more specific thesis, to wit, that Wittgenstein offers important building blocks for a sociology of metrological knowledge. And I have sought to make plausible that this form of metrology might constitute a crucial ally for van Fraassen’s criticism of pure structuralism. 
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Figure 1: The problem of local coordination
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FFFFigure 2: The problem of global coordination
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