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Frege, Carnap, and Quine—the history of philosophy offers no more distinguished lineage of teachers and students, except perhaps for Socrates, Plato, and Aristotle.  Frege was Carnap’s teacher; and Carnap later places Frege with Russell as the individuals who had the greatest philosophical impact on him.
  Quine pronounces Carnap “the dominant force in philosophy from the 1930’s onwards,” and says, “Carnap was my greatest teacher.… I was very much his disciple for six years.”
  The personal and intellectual connections among these figures, and the centrality of their contributions to the development of analytic philosophy invite a comparison of their ideas.  But where to begin?


In his Vienna Circle period, Carnap was a self-conscious philosophical revolutionary.  As Carnap viewed the history of modern philosophy, Kant’s great achievement was to unmask the pretensions to knowledge of speculative metaphysics.  With the final rejection of Kant’s synthetic apriori in the wake of relativity theory, Carnap thought that philosophy could attain final purification to become the logic of science.
  Carnap’s confidence here is fueled by the new logic pioneered by Frege and Russell.  Carnap is convinced that the new logic marks a decisive advance that overthrows previous philosophy and makes it possible at last to put philosophy on a scientific footing—for philosophy becomes now in very large measure the application of logic.  Frege and Quine share this hope:  it is largely tacit in Frege, displayed in Frege’s attempt to vindicate his logicism by the definitions and derivations of Grundgesetze.  With Quine, the centrality of logic for philosophy becomes a part of the backdrop for everything Quine does.  


I propose, at the risk of oversimplification and exaggeration, in three vignettes to compare Frege’s, Carnap’s, and Quine’s views on logic and the application of logic in philosophy.  (My discussion of Carnap will concentrate on his syntax period.
)  I think it is here that we see most clearly the philosophical aspirations that unify these three figures, and here that we encounter the fundamental sources of the disagreements that distinguish them.  My comparison has a further interest.  On the story I tell, the central strand of the analytic tradition in philosophy decisively shaped by our three figures has, I think it is fair to say, no salient continuation among those who name themselves the heirs of that tradition.  Comparison of Frege, Carnap, and Quine on logic and its application in philosophy is one way to stand back from the reigning assumptions of current programs in analytical philosophy to gain some a critical perspective on them.

I.  Frege


In devising quantificational logic, Frege fundamentally reconceives the subject of logic, and with it reconceives the task of a central part of philosophy.  On any view of logic, the principles of demonstrative inference must be applicable across the various sciences.  These principles must then in some way prescind from the subject matter, the content, that distinguishes the various sciences.  Traditionally, logic ignores the contents of judgment to consider only the forms of judgment.  Syllogistic logic privileges the categorical forms of judgment so that the basic forms of demonstrative inference are the valid syllogistic figures.  A quantificational conception of generality is entirely absent here.
  In particular, as regards logical inference, singular judgments are assimilated to universal categoricals (“Every A is B”). The inference-mode universal instantiation is simply not recognized. 


In contrast, on Frege’s approach to logic, the inference from generalization to instance is fundamental,
 and he remarks in several places that it is generality that compels the analysis of thoughts and sentences expressing thoughts into parts none of which is a thought or thought-expressing sentence.
  The simplest example of such analysis is the division of a sentence like

Socrates is mortal,

into a proper name, “Socrates”, and the part that remains when this proper name is removed,

Œ is mortal.

Thus analyzed, our sentence says (expresses the thought) that a particular individual, Socrates, is mortal.  To analyze the sentences in this way is to grasp the content it expresses as an instances of the corresponding generalization expressed by “Everything is mortal.”
  Having analyzed sentences into a proper name and the remainder, to confer generality of content on a sentence, we may replace occurrences of the proper name by an indicating letter, a variable.
  In this way, Frege achieves a uniform expression for generalizations that, in contrast to the varied means colloquial language provides, makes their instances notationally recognizable.
  This is Frege’s first decisive step toward constructing a begriffsschrift.
   


Frege’s second decisive step toward his begriffsschrift is to take the incomplete expressions that are left over when proper names are removed from sentences to themselves be names, albeit names of a different type than proper names.  For Frege, to treat predicates as names is to recognize the sentences in which they occur as instances of generalizations over what predicates signify.  It is by generalization into both predicate positions as well as proper name positions that Frege’s logical laws prescind from the content that distinguishes the statements of the special sciences. 


In construction of a begriffsschrift, Frege does not take the notion of an object and of a proper name’s signifying an object to be an independently available basis for introducing the use of letters as variables to express generalizations.  He takes the inference from generalization to instance itself to be basic.  Frege begins with thoughts, and it is generality—the inference from generalization to instance—that prompts the recognition of a segmentation of thoughts and the sentences expressing them into complete and incomplete parts.
  This, I maintain, is the idea epitomized by Frege’s Context Principle.  So, in speaking of proper names as designations of objects and of sentences containing the names, in contrast to the corresponding generalizations, being about the named objects, Frege seeks to awaken an explicit awareness of this distinctive inference-mode.  He grounds neither his formulation of logic nor his notation in some independent ontological or semantic insight.  


There is no extralogical grounding for logic.
  For Frege, logical and ontological categories fuse.  Once we have discerned the underlying segmentation of thoughts and the sentences expressing them and have constructed a new language that makes this segmentation unmistakably salient, talk of designation and meaning as well as use of predicates like “object” and “concept” drop away as elucidatory preliminaries.  Scientific purposes can now fully be met by the use of proper names and predicates, and by quantification of proper name and predicate positions.


Frege’s quantificational conception of generality is decisive for his conception of both logic and logicism.  I have emphasized that on any conception of logic, the principles of logic must abstract from the content that distinguishes the statements of the various sciences.  With his quantificational conception of generality, Frege conceives of this abstraction substantively, not, as we would put it, formally.  Logical laws are maximally general truths—unrestricted generalizations whose statement requires only that topic-universal vocabulary required to express the results of any science.  On this universalist conception, logic thus becomes a general theory of concepts and objects.
  The relation of logic to other sciences is then that of a more abstract, less detailed science to a more detailed one.  Its topic-universality establishes a framework for all of science, all knowledge:  there is no general inquiry into either ‘reality’ or our knowledge of ‘reality’ whose results are not stateable within it.   


For Frege, a body of knowledge of some domain comes to completion with its axiomatic systematization.
  One can dream of a fully systematized, unified science that, on the model of euclidean geometry, reveals dependencies linking known truths together.  Actual achievement of this ideal of systematized, unified science must begin with logic itself.  With this beginning, Frege takes the step from axiomatization to formalization.  The principles of logic should be stated to force, in their application in proofs, the explicit articulation of any aspect of the content of a premise on which the correctness of an inference depends.  To this end, Frege devises his begriffsschrift, a language that gives uniform, unambiguous, perspicuous expression to the topic-universal notions of logic in a way that makes notationally salient the logically central relation of instance to generalization.  Once a formalization of the maximally general science of logic is in place, systematization becomes suitably revealing formalization within the framework that logic and Frege’s begriffsschrift notation provide.  Moreover, in the context of Frege’s universalist view of logic, expressibility within begriffsschift delimits the bounds of scientific inquiry, inquiry aimed at truth.


Frege believes that the arithmetic of various systems of numbers proves to be a part of the framework that the maximally general science of logic provides for all science.  Beginning with elementary arithmetic, he sets out to define the distinctive vocabulary of arithmetic in topic-universal terms and then to deduce the basic laws of arithmetic thus analyzed from logical laws that in their turn are deduced from evident maximally general axioms.  These definitions and proofs are to systematize arithmetic and incorporate it into the system of logic.  In so doing, they clarify and answer questions about the subject matter of arithmetic (its ‘objects’), the justification of our knowledge of it, and its applicability throughout the sciences.  I emphasize that it is the definitions and the proofs within begriffsschrift that do the work here, not some account of logic.  We do not find in Frege’s writings any account of what makes a truth a logical truth—nothing comparable, for example, to the Tractatus characterization of logical truths as tautologies or to post-Tarskian semantic characterizations of logical truths in terms of truth under all interpretations.  In my view, Frege recognizes no well-formulated general question here.  Frege clarifies what logic is by his notationally explicit formulation of logical principles, a formulation that he never claims to be exhaustive.
  Frege’s redefinition of “analytic” in Grundlagen does not so much analyze a traditional notion as replace it.  Here we have the prospect of a scientific philosophy that recasts old philosophical issues into technical ones, and achieves decisive results.  Here Frege shows himself genuinely the forerunner and teacher of Carnap.


Frege’s enterprise of codifying logic for the purpose of gap-free proofs requires the replacement of various ambiguities and redundancies of colloquial language with the uniformity of a begriffsschrift.  Any number of distinctions among several colloquial sentences will be effaced when they are replaced by a single begriffsschrift sentence.  The possibility of this replacement is absolutely central to Frege’s enterprise.  What does replacement by begriffsschrift preserve?  Frege says:  

[I want to emphasize] that nevertheless different expressions frequently have something in common which I call the sense, and in the particular case of sentences the thought....  If every transformation of expression of were forbidden on the pretext that the content would thereby be altered, logic would be directly crippled, for its task cannot be accomplished without the effort to discern the thought in its manifold guises.
  

Frege explains thoughts as the objective content of acts of thinking concerning which the question of truth arises.  He takes as given our capacity to acquire knowledge, to recognize thoughts to be true.  This capacity includes a capacity for inference—the ability to recognize one truth on the basis of others in accordance with logical laws, as Frege puts it.
  Frege’s formulation of logic shows that he takes this capacity to be vested centrally in our recognition of the truth of maximally general topic-universal axioms and the application of these axioms via the inference from a generalization to its instances.


Frege makes then a bottom line appeal to the clarity and self-evidence of his formulation of logic exhibited in its use to capture and analyze the inferences that pervade mathematics and the quantitative sciences, the use displayed in the Grundgesetze derivations of the basic laws of arithmetic from logical axioms.
  This appeal is framed by his conception of a thought, which undergirds Frege’s view of logic as establishing the bounds of inquiry.  What is important here is not Frege’s platonism about thoughts, but what lies behind that platonism:  the conception that various sentences in the same language or across languages may express the same fixed, determinate, objectively true or false content. Or as Frege puts it, “No one can deny that humankind has a common store of thoughts, passed down from one generation to another.”
  Carnap and Quine both reject this truism. 

II. Carnap


Carnap’s great book, The Logical Syntax of Language, opens with a philosophical manifesto:

In our “Vienna Circle” as well as in kindred groups, the conviction has grown…that metaphysics can make no claim to possessing a scientific character.  That part of the work of philosophers which may be held to be scientific in its nature…consists of logical analysis.  The aim of logical syntax is to provide a system of concepts, a language, by the help of which the results of logical analysis will be exactly formulable.  Philosophy is to be replaced by the logic of science—for the logic of science is nothing other than the logical syntax of the language of science.

Here we find continuity with Frege’s practice in Carnap’s contention that philosophy consists in logical analysis.  Carnap’s conception and practice of analysis in Logical Syntax, however, diverges sharply from Frege’s.  For Frege, the application of logic in scientific philosophy is implemented at the object-language level via the analyses (i.e., definitions) and proofs provided within the framework of the begriffsschrift.  For Carnap, the logic of science is primarily implemented at the meta-level via explications for broadly epistemic notions like empirical testability, intertheoretic reducibility, and most importantly analyticity or L-truth.  


Carnap alludes to this difference in the previous paragraph:  

For nearly a century mathematicians and logicians have been striving hard to make logic an exact science.… [T]he science of logistics has taught people how to manipulate with precision symbols and formulae which are similar in their nature to those used in mathematics.  But a book on logic must contain in addition to the formulae, an expository context which, with the assistance of the words of ordinary language, explains the formulae and the relations between them; and this context often leaves much to be desired in the matter of clarity and exactitude.…The purpose of the present work is to give a systematic exposition of a method [for the construction of sentences about sentences], namely of the method of logical syntax.
  

Here too we find a rich pattern of continuity and discontinuity with Frege.  Indeed, surely Carnap alludes here to Frege’s presentation of logic both in Frege’s two technical books and in two logic courses that Carnap took from him.
  The words in addition to formulas in Frege’s presentation of logic are his informal, extra-systemic remarks that seek, as in part I of Grundgesetze, to convey to his audience an understanding of the begriffsschrift.  Carnap now proposes to bring these remarks into the ambit of logic.  Or rather to bring some of them into logic.  While Frege does talk about the syntax of begriffsschrift,
 his explanations of his notation are largely semantic.  In particular, Frege introduces most of his primitive vocabulary by specifying what function each primitive sign is to designate.  


In Logical Syntax, Carnap rejects talk of what signs designate, saying that such discourse consists of pseudo-object sentences—sentences that, as Carnap puts it, “… are formulated as though they refer (either partially or exclusively) to objects, while in reality they refer to syntactical forms, and specifically, to the forms of the designations of those objects with which they appear to deal.”
  Carnap immediately warns his readers that this characterization is “informal and inexact,”—indeed, it is itself a pseudo-object sentence.  Carnap’s examples make clear that pseudo-object sentences include those that putatively speak of semantical relations like designation as well as generalizations concerning ontological categories like the categories of thing, property, or fact.  Carnap thinks that any genuine scientific purposes served by such sentences are better served by syntactic correlates in which talk of designation of things by words is replaced by talk of a syntactic relationship among words, and talk of ontological categories is replaced by talk of syntactic classifications.
  In Carnap’s eyes, a central advantage of syntactic sentences is that their deployment of syntactic notions must be relativized to a language or class of languages.  Hence, unlike the pseudo-object statements they are to supplant, syntactic sentences do not appear to present an array of ontological facts which ground or constrain the construction of a language for science.
  


However Carnap may have viewed the situation,
 I see here a deep continuity linking Frege’s and Carnap’s outlooks.  I have emphasized that Frege, no more than Carnap, countenances ontological foundations for logic.  To be sure, at the end of “Function and Concept” Frege says that the distinction between first- and second-level functions “is not made arbitrarily but deeply grounded in the nature of the matter.”
  This remark, however, displays how logical and ontological categories fuse for Frege.  His point is that any notation that renders the instances of generalizations notationally recognizable will have to admit of a distinction between first-level function-names and second-level function names.  As a result, if one wishes, as Frege does, to express generalizations over second-level functions, second-level function variables must be distinguished by their argument places from first-level function variables, just as these latter are distinguished from object variables.  This is not an arbitrary, avoidable notational point—like the replacement of Frege’s two-dimensional notation by a linear notation with parentheses to indicate scope of truth-functional connectives.  It is grounded in the nature of quantificational generality, as Frege conceives of it.


This continuity between Frege and Carnap occurs, however, in the context of an even more significant divergence.  In taking the principles of demonstrative inference to be the laws of a maximally general science, Frege holds that there is one correct logic, just as there is one correct physics.  With the Principle of Tolerance, the heart of Carnap’s conception of logic from Logical Syntax onwards, Carnap breaks with Frege and Russell, repudiating this monotheism as regards logic.  In the foreword to Logical Syntax, Carnap comments:  

Up to the present, there has been only a very slight deviation…from the form of language developed by Russell which has already become classical.… The fact that no attempts have been made to venture still further from the classical forms is perhaps due to the widely held opinion that any such deviations must be justified—that is, that the new language-form must be proved to be ‘correct’ and to constitute a faithful rendering of  ‘the true logic’.  In [this book], the view will be maintained that we have in every respect complete liberty with regard to the forms of language; that both the forms of construction for sentences and the rules of transformation…may be chosen quite arbitrarily.… [N]o question of justification arises at all, but only the question of the syntactical consequences to which one or other of the choices leads, including the question of non-contradiction.

At the deepest level, Carnap here rejects Frege’s universalist conception of logic and with it Frege’s identification of logical generality with quantificational generality.  I claimed that in putting forward the system of Grundgesetze as a formulation of the principles of demonstrative inference, Frege makes a bottom line appeal to the singular clarity and evidence of his system as exhibited in its application, above all its application to reveal the foundations of arithmetic.  By Carnap’s time, innocence has been lost.  I don’t have in mind so much the paradoxes as the plethora of options developed in light of the paradoxes.  For example, Frege without question accepts an impredicative understanding of quantification of predicate positions.  But this understanding is challenged on diverse grounds by Poincaré, Russell, and Weyl.  Such disputes belie Frege’s appeal to clarity and self-evidence in logical matters.  Carnap comes to believe that no attempt to formulate the principles of demonstrative inference and to show that alternative formulations are either notational variants or incorrect can be successful.  The attempt to do so leads to fruitless squabbling among schools of logicians all too reminiscent of the sterile debates that in Carnap’s eyes mark most of the history of philosophy.  


 Carnap proposes to forestall disputes over the correct logic by adopting an attitude of tolerance in logic.  Rather than debating the legitimacy of impredicative substituends for predicate-variables, logicians should describe, investigate, and compare calculi that embody both options.  The investigations should be couched in the tolerably clear vocabulary of logical syntax so they deal with, as Carnap puts it, “the combinatorial analysis, or … geometry of finite, discrete, serial structures of a particular kind.”
  The restriction to these tolerably clear terms will forestall fruitless squabbling in metalogic.  This much is uncontroversial.  Carnap goes on to say that scientific investigators may freely choose one or another syntactically described calculus as the (or a) language for science.  The choice is free in that the chosen calculus cannot be termed “true” or “false”, “correct” or “incorrect”.  Such terms of criticism are applicable only to the acceptance and rejection of sentences within an adopted calculus, but not to the calculus itself.  


What kind of view of logic can this be?  Frege calls the laws of logic the laws of truth (Wahrsein), and says that these laws “…are boundary stones fixed in an eternal foundation that our thinking can overflow but never displace.”
  Behind this vivid language lies a conception of the regulative role of logic in thinking.  The principles of logic are to articulate the most fundamental standards for validity and consistency in thinking.  Any grasp we have of an array of options that we can freely choose among must draw on some perhaps tacit grasp of these principles.  From the perspective of this understanding of logic’s regulative role, it makes no sense to represent the adoption of a logic, as Carnap does, as a choice from “an open ocean of free possibilities.”
  How is Carnap’s attitude of tolerance towards logic itself supposed to make sense?


Let me approach matters here via a further, related question.  What relevance can Carnap’s syntactic investigations—the combinatorial analysis of structures of finite series—have to the statements and theories propounded by science?  In repudiating the ideal of a unique, science-embracing logic, Carnap rejects Frege’s assumption of a common store of logically interrelated thoughts expressed by the sentences of colloquial language and perspicuously expressible by sentences couched in the framework of begriffsschrift.  Carnap cannot then rely on any overarching notion of content to give his syntactic investigations their application to actual or hypothetical languages for science. 


The Carnapian logician specifies a calculus by setting forth in syntactic terms formation rules and transformation rules and then investigates the syntactic properties of the calculus thus specified.
  The logician’s description of a calculus simply labels the primitive expressions without specifying any realization of them or the finite series of them that are the formulas.
  The well-formed formulas of a calculus may be coordinated with the sentences of a language by correlating primitive expressions of the calculus with, say, inscription-types, and series of primitive expressions with spatial juxtapositions of these inscription-types.  Modulo such a coordination of the sentences of a language with the formulas of a calculus, the syntactic classifications of those formulas can be projected onto utterances of sentences of the language:  an utterance of such and so sentence can, for example, be redescribed as the utterance of such and so L-valid formula.  Carnap compares this relationship between languages and calculi to the relationship between physical and pure geometry established by Reichenbachian coordinating definitions that stipulate, for example, the path of a light ray to be a straight line.


How is the language side of this correlation to be understood, now that sentences are no longer expressions of language-transcendent contents?  In reaction, I suspect, to Wittgenstein’s conception of sense in the Tractatus and an alleged mysticization of language accompanying it, Carnap follows Neurath and embraces a view of language as a biological, behavioral phenomenon.  In the 1939 Foundations of Logic and Mathematics, he says:  

A language, as, e.g., English, is a system of activities or, rather, of habits, i.e., dispositions to certain activities, serving mainly for the purposes of communication and of co-ordination of activities among the members of a group.

And he speaks in “Testability and Meaning” of “…a biological or psychological theory of language as a kind of human behavior, and especially as a kind of reaction to observations.”
  Carnap believes that as a practical matter, it is not feasible to state formation and transformation rules for natural languages.
 However, once we specify orthographic realizations for the formulas of a calculus, we can easily envision people using these formulas as sentences.  Moreover, by informal regimentation or translation of English sentences into the formulas of a calculus, we can apply the syntactic classifications of formulas of the calculus to our own sentences.  


One further thing is needed in order to give pure syntactic classifications fruitful application to empirical science.  Certain predicates of a calculus—label them O-predicates—must be associated with observation predicates of some language.  The mark of an observation predicate is, roughly speaking, agreement among speakers of a language in their dispositions to apply the predicate to or withhold it from demonstrated items on the basis of their current observations of those items.  This notion of observation predicate is drawn from the biological-psychological theory of language to which Carnap alludes in “Testability and Meaning.”  The coordination of the O-predicates of a calculus with observation predicates of a language yields a description in logical terms of the acceptance and rejection of sentences as a result of observation.  For example, suppose an investigator has come to dissent from some sentence she previously held true.  By means of the coordination of observation predicates of the investigator’s language with predicates of some calculus, we can, for example, represent this change as the rejection of a hypothesis on the basis of contradictions between formulas implied in the calculus by a theory containing the hypothesis and observation sentences that appear in the investigator’s protocol.


Once we have imposed the grid of logical syntax of a calculus on a language via the coordination of formulas with sentences (utterance-types), the acceptance and rejection of sentences can be represented as the epistemic evaluation of hypotheses.  Without such a grid, we have simply changes in speech dispositions.  So, in Foundations of Logic and Mathematics, Carnap describes the relation of used languages to semantical systems, the successors of the calculi of Logical Syntax, in the following terms: 

The facts [about linguistic behavior] do not determine whether the use of a certain expression is right or wrong but only how often it occurs and how often it leads to the effect intended, and the like.  A question of right or wrong must always refer to a system of rules.  Strictly speaking, the rules which we shall lay down are not rules of the factually given language B; they rather constitute a language system corresponding to B….

 Here Carnap does speak of a semantical system corresponding to a language, and in Logical Syntax he imagines a calculus “being in agreement with the with the actual historical habits of speech [Sprechgewohnheiten] of German-speaking peoples.”
  However, apart from brief remarks about observation predicates, Carnap, before the debate with Quine on analyticity, neither specifies nor gives examples of the speech habits in virtue of which a used language is in accord with a calculus.  Whatever may be the case as regards formation-rules, it is clear that Carnap thinks that many different transformation-rules are equally in agreement with the speech habits of a group.
  Even in connection with the analyticity debate, Carnap does not take it to be incumbent on him to specify behavioral or psychological criteria for associating a calculus or semantical system with a used language.  To use more Carnapian rhetoric, his project does not require pragmatic explications for  the concepts of semantics.  All that is required to give Carnap’s formal work the desired application in the logic of science, in addition to the notion of an observation-predicate, is the possibility of associating the formulas of a calculus with utterance-types.  That, I believe, is why Carnap in Logical Syntax § 25 restricts his attention to the coordination of formulas with utterance-types.  


We can now appreciate the depth of Carnap’s rejection of Frege’s conception of a thought as that for which the question of truth arises. Linguistic behavior is, so to speak, in itself logically amorphous.  We bring logic to it by coordinating a calculus with it.  The scientific philosopher, the logician of science, describes various calculi.  She then can freely pick any of these calculi, and envision her group to speak a language coordinated with it.  In this way she applies to her group’s hypothetical utterances, the syntactic explications of epistemic notions that the syntactic description of the calculus makes available.  Application of terms like “true”, “false”, “consequence” and “consistent” in the logic of science become tolerably precise only via such coordination, and their application is restricted to the sentences of a possible language in coordination with the calculus for which they are defined.  This is how choice and tolerance in logic is possible.


But what about the syntax language, the language we use to describe the calculi, including one that we select as canonical for the language of our science?   Carnap’s syntax languages are to be strong enough to define a bivalent truth-predicate over the pure arithmetical formulas of the calculus.  We will not then retrospectively be able to take the syntax language to be included in the object calculus.  But then notions of correctness and incorrectness, etc., appear to be inapplicable to the sentences of the informal syntax language that we are at any juncture using in the logic of science.  Does not this consequence exhibit the bankruptcy of Carnap’s project, or of my interpretation of Carnap?
 

I don’t think so.  Carnap confronts this issue in his response to a point E. W. Beth urges.
  Beth, mentioning Skolem, claims that in Logical Syntax, Carnap smuggles in the assumption that the arithmetic of Language II is interpreted according to the standard model for arithmetic rather than according to a non-standard model.  In his reply to Beth, Carnap observes that Beth’s point really turns on the possibility of a tacit divergence between two logicians in their understanding of the informal syntax language they use to state the transformation rules for Language II.  One logician might understand the arithmetic in the informal syntax language standardly; the other might understand it non-standardly.  This divergence need not be manifest in their use of the sentences of the informal syntax language.  Carnap comments:  

Since the metalanguage ML serves as a means of communication between author and reader or among the participants in a discussion, I always presupposed, both in syntax and in semantics, that a fixed interpretation of ML, which is shared by all participants, is given.  This interpretation is usually not formulated explicitly; but since ML uses English words, it is assumed that these words are understood in their ordinary senses.  The necessity of this presupposition of a common interpreted metalanguage seems to me obvious.


Consider colloquial arithmetic.  Suppose we coordinate the sentences of colloquial arithmetic with the formulas of some standard formalism for arithmetic.  We have then as much understanding of the formulas of the formalism as we have of the colloquial sentences.  If we want to talk about the formalism, about its sentences, we have to state Carnapian transformation rules for the formalism.  Having read our Skolem, we observe that we can state transformation rules in two different ways, one corresponding to the standard model of arithmetic, another corresponding to a non-standard model.  We may suppose that each group of transformation rules demarcates the same formulas of the object calculus as true.  We may, however, agree that the transformation rules embodying the standard interpretation is the one we wish to identify as explicating our understanding of the formalism.  There is, of course, no right or wrong in this identification:  it is a decision on our part.  Should two logicians differ here, this need not show a previous difference in their understanding of arithmetic.
  To think it does, is to embrace the Fregean conception that Carnap jettisons.  For Carnap, the notion of understanding is far too imprecise and unformed to bear much weight here.  Indeed, throughout his career, he seeks to replace appeals to ‘understanding’ with comparably more precise appeals to explicitly, if informally, stated rules.  


Our grasp of the difference between the standard and non-standard interpretations of the formalism for arithmetic is displayed in our use of the syntax language.
  In offering syntactic descriptions of calculi, and in applying those descriptions in the logic of science, Carnap thus rests content with the clarity of the terms in the informal syntax language used at any point in the investigation:  we don’t after all come to blows over syntax.  Hence, the attraction of Carnap’s identification in Logical Syntax of philosophy as the application of logical syntax to the language of science.
  Here we have the analogue and successor in Carnap’s philosophy to Frege’s appeal to the singular clarity and self-evidence of his formulation of the laws of truth in begriffsschrift.  

III.  Quine


Quine declines Carnap’s invitation to tolerance in logic.  I want all too briefly to survey how Quine’s differences here with Carnap grow out of a fundamentally different attitude toward formalism, toward the logical notation that Frege introduces.  Once we appreciate the difference between Quine and Carnap here, we will be in a position to discern as well their equally significant similarities. 


When we pursue knowledge in a suitably disciplined and systematic way, we introduce new terminology and other notational innovations in the interest of clarity, perspicuity, and simplicity, explaining the novel notation using familiar words.  The development and use of logical notation—truth-functional connectives in combination with quantifier-variable notation for generality—is just more such linguistic innovation.  It is continuous with the use of letters to replace pronouns in colloquial mathematics and with the use there of parentheses to indicate the order of arithmetical operations.  Logical notation thus becomes a part of our colloquial language to be used on occasion in the interests of clarity in place of other parts of our language.  In all of this, Quine’s approach is reminiscent of Frege’s.  Quine, however, does not presuppose any synonymy, any identity of content or sense, between the sentences of colloquial English and the sentences containing the devices of quantificational notation that on occasion replace everyday language.  He comments:

…the notion of there being a fixed, explicable, and as yet unexplained meaning in the speaker’s mind is gratuitous.  The real point is simply that the speaker is the one to judge whether the substitution of S’ for S in the present context will forward his present or evolving program of activity to his satisfaction.
  

Here we have a continuity with Carnap:  Quine’s attitude toward the regimentation of everyday language into his canonical notation is the same as Carnap’s to the use of calculi or semantical systems to explicate stretches of everyday language.
  


Quine’s understanding of logic, however, is distinct from both Frege’s and Carnap’s.  For Quine, truth-functional connectives and quantifiers with their associated object-variables in proper name positions comprise a partial notation for discourse on any topic, not the language for a maximally general science.
  Accordingly, logical laws are not sentences couched in logical notation, as with Frege.  Instead, on Quine’s conception, a sentence is a logical truth if every sentence that shares its form is true.  Logical laws in turn specify logical truths by generalizing over the forms of sentences in canonical notation to identify the valid forms, forms all of whose instances are true:  for example, “A disjunction of a sentence with its negation is true.”  The advantage of canonical notation is the clarity of the sentences constructed by its means—means that confine unclarity to the primitive predicates—combined with the tractable notion of form and the concept of logical truth this notion of form yields, a concept of logical truth which admits of a complete proof procedure.  We have here, in a way, a throwback to a pre-Fregean conception of logic:  with Quine, once again, validity is a matter of form.  However, the forms here are not forms of thinking that lie behind language.  They are the forms of sentences in a canonical notation that comprises only a small part of  language.  Nevertheless, when questions arise concerning logical relationships among some body of sentences, we make good sense of those questions by regimenting the sentences into canonical notation, and then applying appropriate logical methods to these sentences.


In making logic ostensibly metalinguistic, we see a continuity between Quine and Carnap.  But their attitudes toward the predicate “true” diverge sharply.  Carnap does not think that predicates like “true”, strictly speaking, scientifically speaking, are applicable to the sentences of colloquial language.  His attitude of tolerance requires him to replace the predicate “true” of colloquial language with surrogates in a syntax language or semantics language whose application is restricted to the formulas of a formalism.
  Moreover, the characterization of “true” or some surrogate is part of the stipulation of the formalism,
 which then may coordinated with a potential or actually used language, as described in the previous section.  In contrast, Quine finds nothing particularly unclear, misleading, or mysterious about the word “true” in colloquial language.  He takes the colloquial predicate “true” in application both to the colloquial and the logically regimented sentences of language to be an innocuous device of disquotation:  the sentence “The atomic weight of sodium chloride is 23” is true if and only if the atomic weight of sodium chloride is 23.  Thus, for Quine, the application of the predicate “true” to any quoted sentence is as clear as the original sentence.  Furthermore, its application is not stipulated with respect to either colloquial or regimented sentences.  Although trivial in application to individual sentences, the utility of a truth-predicate in science lies precisely in its use in the science of logic in order to specify generally the valid forms of statements in canonical notation. 


Inspired by Hilbert’s formalist metamathematics, Carnap understands pure logic as the mathematically precise description and study of calculi apart from any consideration of ‘meaning’, any consideration of the use or possible use of these calculi as languages.  The possibility of coordinating calculi with languages gives these abstract studies their relevance for the logic of science.  It is this view of pure logic and its application in the logic of science that makes Carnap’s attitude of tolerance in logic coherent.  In contrast, Quine’s view of logic is not premised on any Hilbert-inspired view of uninterpreted formalisms.
  For Quine, logic is directed at language-in-use.  It achieves the necessary abstract generality by its use of a disquotationally construed truth-predicate to generalize over the forms of sentences.  Of the truth-predicate, Quine says:

It is rather when we turn back into the midst of an actually present theory, at least hypothetically accepted, that we can and do speak sensibly of this and that sentence as true.  Where it makes sense to apply ‘true’ is to a sentence couched in the terms of a given theory and seen from within the theory, complete with its posited reality. 

With this view of the predicate “true” and the view of logical notation and logical truth that accompanies it, Quine rejects those features of Carnap’s view that are prerequisites for the attitude of tolerance and the associated distinction between formal and empirical science.
  


Quine does not, however, abandon the logic of science, the application of logic to science.  He says:

Philosophy is in large part concerned with the theoretical, non-genetic underpinnings of scientific theory; with what science could get along with, could be reconstructed by means of, as distinct from what science has historically made use of.  If certain problems of ontology, say, or modality, or causality, or contrary-to-fact conditionals, which arise in ordinary language, turn out not to arise in science as reconstituted with the help of formal logic, then those philosophical problems have in an important sense been solved:  they have been shown not to be implicated in any necessary foundation of science.  Such solutions are good to just the extent that (a) philosophy of science is philosophy enough and (b) the refashioned logical underpinnings of science do not engender new philosophical problems of their own.

When Quine speaks of “any necessary foundation of science,” he has empirical testability in mind.
  Quine repeatedly remarks on the austerity, the expressive limitations, of quantificational notation.  Nevertheless, its adequacy as a framework for science is attested by its capacity to forge logical bridges linking bodies of scientific theory to the observation categoricals that provide empirical checkpoints.
  As long as we can represent these bridges—the clearer, the better—anything else can go by the board.  This is what Quine means, when he says, “Philosophy of science is philosophy enough.” 


Having thus represented the logical bridges linking theoretical sentences to observation categoricals in familiar quantificational terms, logic can be applied to make good sense of the question of the ontological commitments of our current science.  When we reflect on the sorts of things to which our current science commits us from the vantage point of colloquial formulations of that science, we find ourselves stymied by the irregularities, context dependencies, and above all by the profligate possibilities for nominalization present in English.  We can give clear sense to general ontological questions, Quine urges, by envisioning the regimentation of scientific theories into canonical notation.  The existential generalizations implied by the regimented theories tell us what kinds of things the theory says there are.  Quine argues that when we reflect on the predicates that figure in science, especially the best established sciences, we recognize that we can construe our quantifiers to range over nothing but physical objects and classes.

 
However, in reflecting on the ontological commitments of science, Quine also notes that there are any number of different alternative identifications of the ontology of science to the one he offers.  His response to this ontological relativity, as he calls it, is to acquiesce in our mother tongue, taking its predicates at face-value.
  Here we find a profound parallel between Carnap and Quine.  The ontological relativity that arises from Quine’s use of  semantical ascent from sentences in canonical notation to clarify the ontological commitments of our current science is fully structurally parallel to the dilemma Beth poses for Carnap’s use of syntactic descriptions of calculi to explicate our understanding of scientific language.  The responses of these two thinkers to defuse the apparent threats to their differing programs for the application of logic in scientific philosophy are fundamentally the same. 


We find then in Quine a penetrating reconfiguration of elements from Carnap’s conception of philosophy as the logic of science.  Burton Dreben describes it in these terms:

Word and Object is dedicated to ‘Rudolf Carnap, teacher and friend’.  To me the book gives the mirror-image of Carnap’s philosophy:  it shows how Carnap is transformed once his most basic assumption is dropped, namely the fundamental distinction between philosophy and science, between the analytic and the synthetic.
 

I have suggested that this transformation is rooted in Carnap’s and Quine’s differing views of logical notation and its relationship to colloquial language.  In noting the differences here, however, we should not lose sight of the overwhelming similarities that follow from Carnap’s and Quine’s rejection of fixed contents for statements, from their shared rejection of Fregean thoughts.  This is the decisive move, and Carnap is the one to make it.  His doing so makes him, to my mind, the pivot, the Schwerpunkt, of the analytic tradition. 
             

	� “Intellectual Autobiography,” The Philosophy of Rudolf Carnap ed. Paul Arthur Schilpp (La Salle, Ill.:  Open Court, 1963), p. 12.


 


	� “Homage to Carnap,” Ways of Paradox (Cambridge, Mass.:  Harvard Univ. Press, rev. ed., 1976), pp. 40 and 41. 





	� See the opening paragraphs of Carnap’s paper “Von Erkenntnistheorie zur Wissenschaftslogik” in Acts du Congrès internationale de philosophie scientifique, Sorbonne, Paris, 1935, 1. Philosophie  Scientifique, Sorbonne, Paris, 1935. Vol. 1, Philosophie scientifique et empirisme logique (Paris:  Hermann and Cie, 1936).  


	� I do not believe that changes in Carnap’s views after his adoption of semantics in 1936 importantly affects the comparisons I make.  Some may find this contention controversial.   


	� This feature of syllogistic logic is inherited by the attempts of Boole and Schroeder to extend it to a general theory of concept-extensions.  It underlies Frege’s frequent complaint that his contemporaries conflate the relation of subordination of one concept to another with the relation of subsumption of an object under a concept.  For some examples, see "Booles rechnende Logik, Nachgelassene Schriften (hereafter, NS) eds. Hans Hermes et. al. (Hamburg:  Felix Meiner, 2nd ed., 1983), p. 20 (18); Frege to Marty, 29.8.82, Wissenschaflicher Briefwechsel (hereafter WB) eds. Gottfried Gabriel et. al. (Hamburg:  Felix Meiner, 1976), p. 165; Frege to Peano (undated), WB, p. 177; "On Concept and Object," p. 201ff., "A Critical Elucidation of some Points in E. Schröder, Lectures on the Algebra of Logic," pp. 441-42; "Logik in der Mathematik," NS, pp. 230-31 (213). (Parenthetical references following page references to Frege’s Nachgelassene Schriften are to the English translation of the first edition of NS, Posthumous Writings (Chicago: University of Chicago Press, 1979). Page references to Frege’s published papers are to the pages of the original publication.  These are marginally indicated in the leading German and English editions of Frege’s papers.  The translations from Frege’s writings are my own, made consulting common English editions of Frege’s writings.)





	� “Logische Allgemeinheit,” NS, p. 278 (258).





	�   “Einleitung in die Logik,” NS p. 203 (187). See also; “Kurze Übersicht meiner logischen Lehren,” NS, p. 217 (201), and “Aufzeichnungen für Ludwig Darmstaedter,” NS, p. 274 (254).   





	� Typically the generalizations even of true singular statements are false.  No matter. Instances of Frege’s Basic Law IIa—for instance, (œx)x is mortal ∂ Socrates is mortal—play an important role in Frege’s formulation of logic in mediating inferences from and to singular truths.


 


	� Frege uses this rhetoric in “Einleitung in die Logik,” NS, p. 204 (187f) and 206 (189); “Kurze Übersicht meiner logischen Lehren,” NS, p. 215 (199); and “Foundations of Geometry” (1906), p. 307.  See also “Begründung meiner strengeren Grundsätze des Definierens,” NS, p. 166f (154).





	� See Frege’s remarks on the advantages of using variables to express generality in “Logische Allgemeinheit,” NS, p. 280 (260).  Of course, Frege is aware of the limitations of free variables, to use contemporary terminology, in expressing generalizations.  One of the consequences of Frege’s recognition of his predicates as names is his introduction of a second-level predicate to express generality over objects in a way that permits the demarcation of quantifier scope within sentences.  Nevertheless, Frege retains the notational redundancy of free variable expressions of generalizations for the advantages it offers as regards the precise, perspicuous formulation of quantificational inference rules.      





	� Frege’s 1879 monograph Begriffsschrift (Halle:  Verlag von Louis Nebert, 1879) is subtitled “A formula language (Formelsprache) for pure thought modeled on the formula language of arithmetic.”  On p. iv of the foreword, Frege identifies the use of letters as variables as most direct way in which his notation is modeled on arithmetical notation; the first section of Begriffsschrift presents the distinction between names and variables as a fundamental feature (Grundgedanke) of his approach.


	� This, I maintain, is the idea epitomized by Frege’s Context Principle.  I develop the interpretation indicated here of Frege’s view of logical segmentation in “Concepts, Objects, and the Context Principle,” in The Cambridge Companion to Frege, ed. Thomas Ricketts (New York:  Cambridge University Press, to appear).





	� In Grundgesetze der Arithmetik (Jena:  H. Pohle, 1893), p. xix, Frege put the point like this, “I hold it for a sure sign of a mistake, if logic has need of metaphysics and psychology, sciences that themselves require fundamental logical principles (logischen Grundsätze). Where here is then the bedrock (Urboden) on which everything rests?”  





	� For the classic description of idea of the universalist conception of logic, see Jean van Heijenoort, “Logic as Calculus and Logic as Language,” Synthese 17 (1967). 


 


	� See “Logik in der Mathematik,” NS p. 261 (242); see also “Booles rechnende Logik,” NS, p. 40 (36).  


	� For further discussion, see Warren Goldfarb, “Frege’s Conception of Logic,” in Future Pasts:  Reflections on the History and Nature of Analytic Philosophy, eds. Juliet Floyd and Sanford Shieh (Oxford, Oxford University Press, 2001) and my “Frege’s 1906 Foray into Metalogic,” Philosophical Topics 25 (1997), §§ 1 and 2.  





	� ”On Concept and Object,” p. 196, ft.nt. 7.  See also “Thoughts,” p. 74, and the section of “Logik” (1897) entitled “Trennung des Gedankens von den Umhüllungen,” NS pp. 150-161 (138-149).





	� For Frege’s characterizations of inference, see “On the Foundations of Geometry,” (1906), pt. ii, p. 387 and Frege to Dingler, 31.1.17, WB, p. 30.  Compare Frege’s talk of inference modes (Schlußweisen) in Grundlagen der Arithmetik (Breslau:  W. Koebner, 1884), §90.





	� Frege recognizes the need in his codification of logic for an inference rule like Modus Ponens for inferring simpler truths from compound truths.  I find it significant that in Begriffsschrift § 6, p. 8, Frege folds Modus Ponens and Substitution into a single inference rule, referring to it in “Booles rechnende Logik und die Begriffsschrift” as the inference rule (NS, p. 44 (39.)  In this connection, it should be noted that Frege introduces his inference rules in Begriffsschrift by schematic examples and does not provide syntactic descriptions of the permitted manipulations as in Grundgesetze.  Frege also introduces various ‘book-keeping’ rules for moving among alternative expressions of the same thought.  Among these are Frege’s rules for Universal Generalization and Relettering.  


 


	� See Frege’s remark at the the end of the foreword to Grundgesetze, p. xxvi.





	� “On Sense and Meaning,” p. 29.  See also, “On Concept and Object,” p. 196, ft.nt. 7.  





	� The Logical Syntax of Language, trans. A. Smeaton (London:  Routledge and Kegan Paul, 1937) foreword, p. xiii.





	� Ibid. 


 


	�  Carnap’s lecture notes for these two courses appeared as Gottfried Gabriel, “Vorlesungen über Begriffsschrift, nach der Mitschrift von Rudolf Carnap,” History and Philosophy of Logic 17 (1996).    





	� See especially the discussion of different types of argument-places in incomplete expressions in Grundgesetze § 23.





	� The Logical Syntax of Language, § 76, p. 285.





	� I discuss the kind of criticism Carnap makes by use of the term pseudo-object sentence in “Carnap’s Principle of Tolerance, Empiricism, and Conventionalism,” in Reading Putnam eds. Peter Clark and Bob Hale (Oxford:  Blackwell Publishers, 1994).  





	� See Logical Syntax, § 78.  





	� Carnap may have seen Frege as appealing to ontological theses to constrain logic.  But may be not.  After all, in the last quoted passage, Carnap remarks on the imprecision of metalogical discussions, a comment that is certainly applicable to Frege’s elucidatory hints concerning type-distinctions in logic.  I think Carnap’s actual remarks in Logical Syntax are consistent with an accurate sense of the burden borne by Frege’s notation.    


  


	� “Function and Concept,” p. 31.  The German reads “…nicht willkürlich gemacht, sondern tief in der Natur der Sache begründet.”  Geach’s translation, “founded deep in the nature of things [my  italics]” is misleading.  


	� Logical Syntax, foreword, p. xiv.  


	� Ibid., § 2, p. 7. 


 


	� Grundgesetze, p. xvi. 


 


	� Logical Syntax, foreword, p. xv, where the German reads, “…vor uns liegt der offene Ozean der freien Möglichkeiten.” 


 


	� It is important to bear in mind that Carnap’s conception of syntax goes far beyond the usual contemporary one to allow into syntax, as we would put it, the full open-ended resources of set theory.  For further discussion, see Warren Goldfarb and Thomas Ricketts, “Carnap and the Philosophy of Mathematics,” in Wissenschaft und Subjektivität :  der Wiener Kreis und die Philosophie des 20. Jahrhunderts, eds. David Bell and Wilhelm Vossenkuhl (Berlin:  Academie Verlag, 1992).  





	� In Logical Syntax § 2, p. 6f, Carnap says, “Pure syntax is concerned with the possible arrangements, without reference either to the nature of the things with constitute the various elements, or to the question as to which of the possible arrangements of these elements are anywhere actually realized.”





	� Logical Syntax § 25.





	� Foundations of Logic and Mathematics (Chicago:  University of Chicago Press, § 2, p. 3.  See also Rudolf Carnap, Introduction to Semantics (Cambridge, MA:  Harvard University Press, 1942) § 1, 3 and Logical Syntax, § 2, p. 5.  





	� “Testability and Meaning,” Philosophy of Science 3 (1936), p. 454.





	� See Logical Syntax, § 1, p. 2.  Later Carnap’s views here soften.  See his “Reply to Bar-Hillel” in The Philosophy of Rudolf Carnap, pp. 940-941.  


	� Foundations of Logic and Mathematics, § 4, p. 6f.  See also Introduction to Semantics, § 5, p. 14 and Rudolf Carnap, “Quine on Analyticity,” in Dear Carnap—Dear Van, ed. Richard Creath (Berkeley:  University of California Press, 1990), p. 432, the final paragraph.  





	� Logical Syntax, § 62, p. 228


 


	� I defend this claim in “Languages and Calculi” in Logical Empiricism in North America, eds. Gary Hardcastle and Alan Richardson (Minneapolis:  University of Minnesota Press, forthcoming 2003).    


	� E. W. Beth, “Carnap’s Views on the Advantages of Constructed Systems Over Natural Languages in the Philosophy of Science,” in The Philosophy of Rudolf Carnap, especially pp. 477-479.


 


	� “Reply to Beth” in The Philosophy of Rudolf Carnap, pp. 929.  





	� The difference we encounter here is merely the difference exhibited in the behavior of our imagined logicians.  Each is inclined, given the choice between the calculi, to coordinate his arithmetic with just one of the calculi, to accept just one of the statements of transformation rules as a replacement to appeals to the ‘meaning’ of the vocabulary of arithmetic.  This is how I understand Carnap’s remarks on this issue at the end of Logical Syntax § 64.  There Carnap notes how in the past interpretations for formalism took the form of translations into “more or less vague sentences of a word-language.”  He continues, “If we undertake on the basis of such explanations a translation of S1 into a formally established language S2, we can, at most suppose that what was meant by the author has been more or less accurately expressed, that is, that we have proposed a translation which deviates less or more from that which the author himself would have proposed as a translation of S1 into S2.” (p. 240)


  


	� We can of course talk about our syntax language by coordinating its sentences with the formulas of a calculus, whose transformation rules we proceed to specify.  Here our grasp of different interpretations of the syntax language is displayed in the distinctions we make among calculi in our informal meta-syntax language.





	� André Carus has emphasized to me that Carnap subsequently refrains from this or any other restrictive identification of philosophy.  See Carnap’s “Reply to Morris” in The Philosophy of Rudolf Carnap, p. 862. 


	� Word and Object, (Cambridge, Mass:  MIT Press, 1960), p. 160.  For a striking expression of Quine’s attitude toward the relation between logical notation and everyday language, see “Mr. Strawson on Logical Theory,” Ways of Paradox, p. 150.  This paper from the early 1950’s was written at the height of the analyticity debate between Quine and Carnap.





	� Quine notes neither he nor Carnap assume synonymy between explicandum and explicans in Word and Object, p. 258f.  


  


	� See Word and Object, p. 160.  


	� See the references in footnote 41, especially the passage from Foundations of Logic and Mathematics to which it is attached.  


 


	� Carnap’s views on the form for the presentation of a formalism (calculus, semantical system) and on the role of a truth-predicate or surrogates for it change significantly from Logical Syntax onwards.  I don’t think these changes affect the comparison I make here.  For a discussion of some of these changes, see my “Carnap:  From Logical Syntax to Semantics,” in Origins of Logical Empiricism, Minnesota Studies in Philosophy of Science vol. 16, eds., Ronald Giere and Alan Richardson (Minneapolis:  University of Minneapolis Press, 1996).





	� See Word and Object, p. 24, and pp. 270-76. See also  Philosophy of Logic (Cambridge, Mass.:  Harvard University Press, rev. ed. 1986), pp. 10-13 and Pursuit of Truth, (Cambridge, Mass.:  Harvard University Press, rev. ed., 1992), pp. 79-82.  In understanding Quine’s view of truth and the significance of the truth-predicate for elementary logic, it is important to bear in mind Quine’s characterization of logical truth in terms of lexical substitution for a sufficiently strong first-order language.  See Philosophy of Logic, chap. 4.  





	� Quine rejects any notion of uninterpreted formalisms as fundamental for logic in favor of a more Fregean understanding of formalization in Word and Object, p. 273.  





� Word and Object, p. 24. 





	� I am indebted in this paragraph to conversations with Michael Friedman.  Friedman discusses Carnap’s adaptation of ideas from Hilbert in “Tolerance and Analyticity in Carnap’s Philosophy of Mathematics” in Reconsidering Logical Positivism (Cambridge:  Cambridge University Press, 1999).


	� “Mr. Strawson on Logical Theory,” Ways of Paradox, p. 151.





	� See Pursuit of Truth, § 8.  I’m grateful for Peter Hylton for emphasizing the importance of this passage. 


 


	� For a discussion of observation categoricals, see Pursuit of Truth §§ 4-6 and 10.   


	� So Quine argued early on in § vi of “The Scope and Language of Science,” in Ways of Paradox.  His view of objects becomes more sophisticated.  For a later discussion of the point, see Quine’s essay “Things and their Place in Theories” in Theories and Things (Cambridge, Mass.:  Harvard University Press, 1981).





	� In “Ontological Relativity,” Quine worries about a regress of background languages in which to specify the range of quantifiers of the preceding languages.  He says:  “And in practice we end the regress of background languages, in discussions of reference, by acquiescing in our mother tongue and taking its words at face value.”  “Ontological Relativity,” in Ontological Relativity and Other Essays (New York:  Columbia University Press, 1969), p. 49.  See also “Things and Their Place in Theories,” in Theories and Things, pp. 20-21; Pursuit of Truth, §§ 13 and 20.  


  


	� Burton Dreben, “Quine,” in Perspectives on Quine, eds. Robert Barrett and Roger Gibson (Cambridge, Mass.:  Basil Blackwell, 1990), p. 88.





	� My thinking on the topics of this paper, especially on Carnap and Quine, has been influenced over the past few years by conversations with Gary Ebbs, Juliet Floyd, Michael Friedman, Warren Goldfarb, Alan Richardson, and especially Peter Hylton.  I am indebted to Friedman, André Carus, Carsten Klein, and Wolfgang Kienzler for comments on earlier versions of this paper.  My general approach to the history of the development of analytic philosophy, with emphasis on modern logic as the organon for a scientific philosophy, very much bears the imprint of Burton Dreben’s instruction.  I presented an earlier version of this paper at a Boston University Colloquium in his memory.  





