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to Nagel) that there is a one-to-one correspondence between predicates 
and the extralinguistic attributes to which they apply. If this assumption 
were true, then indeed it would be difficult to see how analogical inference 
from observable predicates of the P-model would leave room for any theo
retical novelty. Sellars instead wants to allow for enrichment and revision 
of the observational vocabulary by its interaction with theory. But use of 
models as analogues neither presupposes such a one-to-one correspondence 
nor rules out the kind of interaction of observation and theory that Sellars 
requires. Indeed, if we understand predicates as analogical in their appli
cations to different situations rather than as either univocal or equivocal 
(as suggested above and discussed in the references there given), the pos
sibility of novelty is safeguarded by the indefinite variety of analogical ex
tensions of existing predicates. It is, after all, rare for new descriptive 
predicates to be coined, and much more common for new situations to be 
described by complex combinations of old predicates. I do not wish to 
deny, however, in anything I have said here, that totally new concepts may 
sometimes be required in theoretical science. It only seems to me to follow 
from the foregoing arguments that if totally new concepts are introduced, 
there is no possibility of theoretical inference of the kind discussed here, 
and consequently I suspect that such occasions of total novelty are rare. 

To summarize the conclusions of this paper with regard to inductive 
and deductive construals of theories: Though one may admit that deduc
tivism represents our existing knowledge about the theory of a given set of 
observable laws, it does not explicate the kinds of inference to prediction 
that we normally find justifiable. And these inferences ought not to be 
dismissed to the context of discovery or heuristics or psychology or history, 
but ought to be seen as part of the content of theories as we state them. 
Therefore they should feature in an adequate construal of theories. M y 
alternative to the deductive account has been an attempt to show how 

this may be done. 
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------GROVER MAXWELL------

Structural Realism and the Meaning 
of Theoretical Terms 

A theory, in the sense used in this paper, is a set of statements some of 
which both refer to unobservables and are capable of functioning essen
tially in the derivation from the theory of statements that are observation
ally decidable. Theories will be considered to be semantically autonomous; 
this means that there will be no (metalinguistic) rules whose function is 
to relate unobservables to observables (e.g., by relating theoretical terms 
to observation terms). This requirement amounts to the same as Carnap's 
later practice of eliminating "correspondence rules" ("C-rules") in favor 
of C-postulates (and, we might add, C-theorems). Such a C-statement is 
any nonmolecular statement that contains both theoretical terms and ob
servation terms. 

It will be assumed that, in spite of notorious difficulties, a distinction 
between the unobservable and the observable can be made. The program 
proposed in this paper will be applicable no matter how, within reasonable 
bounds, such a distinction is drawn. My own view on this matter, which 
I shall not try to defend here, is that all items should be considered theo
retical unless they occur in direct experience; since I reject any form of 
direct realism, this means that the observable is instantiated only in inner 
events of observers. One question that the paper attempts to answer is 
this : Granted that a theory contains two kinds of terms one of which is 
relatively semantically unproblematic (commonly called observation 
terms) and the other (theoretical terms) for which an account of meaning 
~ccms to be required, how is such an account to be given? Russell's prin
ciple of acquaintance implemented by a device proposed by Ramsey pro
vides, I believe, a satisfactory answer. I shall state the former in semantical 
t·cnns as follows : All the descriptive ( nonlogical) terms in any meaningful 
sentence refer to items with which we are acquainted. (Russe11's usual 
formnlation is to the e:ffcct that every ingredient of any proposition that 

181 



Grover Maxwell 

we can understand must be an item with which we are acquainted.) I shall 
take observation and acquaintance to be coextensive; therefore the princi
ple requires that all descriptive terms be observation terms. This has fre
quently been interpreted as a reductio for Russell's principle, but it is here 
of course that Ramsey's method comes to its rescue by transforming the 
statement of any theory into a sentence expressing all the essential features 
of the original theory but containing no theoretical terms. As far as I have 
discovered, Russell was not acquainted with this work of Ramsey, and I 
should like now to examine the relation of the two approaches to each 
other. 

If I assert (truly, let us suppose) that somebody stole my car last night 
(but I don't know who it was), then, according to Russell, the person that 
stole my car is "not an ingredient of the proposition" that I assert. Seman
tically, this may be put by saying that no sentence expressing the proposi
tion will contain a name (or any descriptive constant) that directly refers 
to the person who stole my car. My knowledge of that person is knowledge 
by description as opposed to knowledge by acquaintance. On one point, I 
shall now take a position with which Russell might disagree. This does not 
matter since my primary interest is in developing a theory of theory mean
ing rather than in Russell scholarship. I shall contend that the proposition 
does refer to the person who stole my car (again assuming that someone 
did steal it), in some reasonable sense of "refer." We may express the 
proposition as follows: 

(a) (3x) (Px · Sxm) 

where "Px" means xis a person and "Sxm" means x stole Maxwell's car. 
The "ingredients" of the proposition are my car and the properties (or 
relations) of being a person and stealing-all with which I am acquainted. 
Nevertheless, in my sense of "refer" the proposition refers to the person 
who stole my car although he is not an "ingredient" of the proposition. 
In my interpretation, this means that this reference is not made directly 
by any descriptive term (or group of descriptive terms) but is accom
plished indirectly by means of the logical form of the proposition and by 
descriptive terms all of which directly refer to some other entity. Thus in 
my interpretation of Russell's principle of acquaintance, we are able to 
refer to items by means of descriptions (definite and indefinite), even 
though we are not acquainted with them. This does not violate the prin
ciple of acquaintance since such reference is accomplished entirely by 
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means of (I ) terms whose direct referents are items of acquaintance and 
(2) items of a purely logical nature such as variables, quantifiers, and con
nectives. (Although Russell has developed a detailed theory of the nature 
of logical notions, I shall ignore this here and simply proceed as if they 
were unproblematic.) 

The principle of acquaintance, thus interpreted, is obviously purely 
epistemological in character and has no ontological implications at all. 
The ontological status of the guy that stole my car is in no manner im
pugned by the fact that he is not an "ingredient" of the proposition re
ferring to him and that my knowledge of him is by description rather than 
by acquaintance. In fact this particular proposition, if true, ensures that he 
has exactly the same ontological status as does any person with whom I 
am acquainted.1 Although I shall not so argue at any length, I believe that 
all of this pretty much coincides with Russell's own views, especially with 
those developed any time after about 1927 (the publication date of The 
Analysis of Matter). For, in major works such as The Analysis of Matter, 
Human Knowledge: Its Scope and Limits, and My Philosophical Develop
ment, he explicitly and vehemently rejects phenomenalism and related 
views and defends a strong realism regarding the physical world while, at 
the same time, he strongly maintains the principle of acquaintance. 

There is a slightly different way of talking about the referents of expres
sions of knowledge by description. Consider the propositional function 
expressed when the quantifier of the sentence in question is omitted: 
(b) Px ·Sxm 

Suppose it turns out that Smith stole Maxwell's car. Substitution of 
Smith's name for the free variable "x," then, would transform (b) into a 
sentence expressing the truth that Smith stole Maxwell's car. 

(c) Ps · Ssm 

Consider one other example. Consider the assertion that someone stole 
Maxwell's car and someone else delivered it to the police: 

( d) (3x) (3y) [Px •Py· x#y • Sxm • Rym] 

and the corresponding function: 2 

( e) Px · Py· x#y · Sxm · Rym 
1 For convenience only, in this example, I am using the common-sense framework 

which permits acquaintance with material objects, other persons, etc. Strictly speak
ing, no such acquaintance exists according to Russell; and I agree. 

0 11Houghout this paper, "function" is used in the sense of "propositional func
tion ." 
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Suppose that, in fact, Smith stole it and Brown returned it. Substitution 
of Smith's name "s" for "x" and Brown's name "b" for "y" again trans
forms the function expressed by ( e) into a true proposition. This may be 
expressed, alternatively, by saying that Smith and Brown, in that order, 
constitute a model of the function ( e). In general a model of a function 
is an ordered n-tuple that, in the manner indicated above, satisfies the 
function, i.e., transforms the function into a true proposition. (Quite trivi
ally, of course, Smith is a model for the function (b).) Now, obviously, to 
assert (a), i.e., to assert that someone stole Maxwell's car, is equivalent to 
asserting that there exists at least one value of the variable "x" in the func
tion (b) that names an individual who stole the car, which, in turn, is to 
say that there exists at least one model of the function (b). Similarly, to 
assert ( d) is equivalent to asserting that ( e) has at least one model. Quite 
generally, Russell's treatment of knowledge by description by means of 
existential quantifiers and other logical apparatus is equivalent to the 
model-theoretic treatment just sketched. In the first example, (a) tells us 
that someone stole the car, but contains absolutely no information about 
who did it; or, in model-theoretic terms, we know that the function (b) 
has a model but have no knowledge at all about what the model is.3 

Questions about matters such as how we come to know propositions like 
(a) assuming that we do, or, in general, how claims of knowledge by de
scription are validated or confirmed, assuming that they sometimes are, 
are, of course, irrelevant here. They are problems for confirmation theory 
but have nothing to do with problems of meaning and reference. 

Since I am equating observing with being acquainted, all knowledge of 
theoretical entities must be knowledge by description. The principle of 
acquaintance thus precludes the use of terms that refer directly to unob
servables. All such reference must be accomplished by means of observa
tion terms and logical terms. Theoretical terms, thus, are not permitted. 
But we shall see that this no more precludes our having knowledge about 
unobservables and referring (by description) to them than does my not 
knowing who stole my car prevent me from knowing (at a reasonably high 
degree of confirmation) that somebody stole it or from referring to who
ever did it by means of description. The principle of acquaintance is per-

3 Expressions containing definite descriptions may be treated in Russell's manner, 
e.g., "The author of '¥averly is male" becomes (3x)[Mx• (y)(Wyw=x =y)l . 
Or they may be given the equivalent model-theoretic treatment either by assertin r'. 
that Mx • (y) (Wyw = x = y) has a model or, more concisely, that Mx • W xw l1as 
exactly one model. 
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fectly consistent with realism regarding the unobservable and in no way 
should it be taken as providing aid or comfort to phenomenalism, instru
mentalism, or operationism of any variety. 

To extend the treatments outlined above to theories, it is convenient to 
begin with the model-theoretic approach. Models, of course, are ordered 
sets of elements, which, in addition to individuals (as above), may be
indeed usually are-properties and relations (or sets, including sets of 
ordered n-tuples) . Consider for example the function 

(f) (x) (y)[(Sx· Sy) :J (Rxy :J --Ryx)] 

where "S" and "R" are free predicate variables. If "S" is replaced by a 
predicate, let it be "M" designating the property of being a physical object 
and "R" by a predicate designating the dyadic property of being heavier 
than, let it be "O," then a true proposition is obtained: 

(g) (x)(y)[(Mx·My) :J (Oxy:J --Oyx)] 

Thus the ordered set, (M,O), satisfies ( f) and, consequently, is a model 
of ( f). 

Suppose that instead of singling out a particular model of ( f), we merely 
assert that it has at least one model. As an alternative to asserting this in 
the manner of the preceding sentence, we can again use an extension of 
Russell's approach and employ descriptions constructed with the aid of 
existential quantifiers to obtain 

(h) (:JS) (3R) (x) (y)[ (Sx ·Sy) :J (Rxy :J --Ryx)] 

As with previous cases, asserting (h) is obviously equivalent to asserting 
that ( f) has at least one model. 

It will be helpful, at this point, to adopt a small amount of terminologi
cal apparatus. A propositional function that contains no descriptive terms 
(i.e., contains only logical terms-variables, quantifiers, and connectives) 
will be called a "pure function." (An example is ( f).) One that contains 
one or more descriptive terms (and, of course, at least one free variable) is 
a "mixed function," e.g., (b). Let us call a model of a mixed function in 
which the descriptive terms retain their original meaning a "common 
model." The sense of "model" so far used in this paper has been just that 
of "common model," and I shall continue this practice unless there is 
explicit notice to the contrary. It is demonstrable, of course, that any pure 
fun ction, unless it is formally inconsistent, has a model. But it obviously 
docs not ltolcl in general that mixed functions necessarily have common 
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models; in most cases, whether or not such models exist will be a contin
gent matter of fact. 

x is king of France in 1968 

has no common model because of the contingent fact that France is no 
longer a monarchy. 

xis president of the U.S.A. in 1969 

has as its common model an individual named Nixon because of the con
tingent fact that the Democrats saw fit to nominate Hubert Humphrey 
as his opponent. 

Let us now consider mixed functions in which some or all of the free 
variables are predicate variables (either monadic or polyadic or some of 
both), e.g., 

(i) (x) [if;x • cf>x :::> (3y)Cy] 

where "if;'' and "cf>" are predicate variables and "C" is a predicate constant. 
As before, of course, to assert that ( i) has at least one common model is 
equivalent to asserting the proposition 

(j) ( 3 "') ( 3 cf>) ( x )[ if;X • c/>X :::> ( 3 y) Cy] 

Now let "C" designate the property of being a click in an appropriately 
located and properly constructed Geiger counter. Then if we somehow 
knew the truth of a proposition such as 

(k) (x) [Ax· Dx :::> (3y)Cy] 

where "Ax" stands for "x is a radium atom" and "Dx" for "x radioactively 
decays," then we would also know that ( i) has at least one model, viz. 
( A,D), and, equivalently, that the proposition ( j) is true. Both are logical 
consequences of (k)'s being true, although the converse entailment, of 
course, does not hold; (k) is logically stronger than its two consequences 
just mentioned. Now according to the principle of acquaintance, not only 
can we never know propositions such as (k), we cannot even understand 
them, for "A" and "D" purport to refer directly to unobservable kinds of 
particles and events. In no way, however, does it preclude our understand
ing propositions such as (j) or, even, our knowing that they are true or 
highly confirmed. (How this may be known is, again, a problem for con
firmation theory, and does not concern us here.) Exactly the same holds 
for the assertion that (i) has at least one model. Now just as we knew that 
somebody, we called him x, stole Maxwell's car, although we did not know 
who did it, we also know that there are two properties (or, alternatively, 
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two sets), call them if; and cf» such that if anything exemplifies both of 
them, an audible Geiger counter click will occur, although we have no 
knowledge of what properties if; and cf> actually are. Our knowledge of them 
is by description and, as in all such cases, we refer to them not by predicate 
constants, but indirectly by means of purely logical terms plus an obser
vation term, in this case, "C." As is well known, ( j) is the Ramsey sentence 
of the little "theory," (k). In general, the Ramsey sentence of a theory is 
formed as follows: Form the conjunction of a set of statements sufficient 
to express the content of the theory, and then replace each theoretical 
term by an existentially quantified variable of appropriate type, making 
the scope of each quantifier the entire conjunction. The considerations 
above make it apparent that asserting the Ramsey sentence of a theory is 
equivalent to doing the following: Form the conjunction as above and 
replace each theoretical term by a free variable of appropriate type. The 
result will be called the mixed function of the theory. Finally, assert that 
this mixed function has at least one common model. (A common model 
of a theory's mixed function will be called an intended model of the orig
inal theory.) 

Thus either the Ramsey device or the equivalent model-theoretic pro
cedure will enable us to apply some of Russell's insights about descriptions 
and to maintain his principle of acquaintance for any scientific theory. 
The resulting Ramsey sentence (or model-theoretic assertion), if other
wise satisfactory, solves the notorious problems about the meaning of 
theoretical terms in a very decisive manner: The theoretical terms are 
completely eliminated; the only nonlogical terms that remain are obser
vation terms. It is well known and easily demonstrated that the Ramsey 
sentence has exactly the same observational consequences as does the orig
inal theory. This fact, crucially important though it is, has been used as a 
basis for some mistaken and very misleading inferences. From it, together 
with the fact that theoretical terms are eliminated, it has been inferred 
that this approach also eliminates reference to theoretical entities, or at 
the very least represents an attempt to do so. From the considerations 
above it should be obvious that this is entirely mistaken. This approach 
offers no support whatever for the view that observations are the main con
cern of science and that the purpose of theories is simply to order them 
and to predict future ones. The Ramsey sentence of any good theory does 
this, but it, again like any good theory, does much more besides. It gives 
us knowledge about the universe and how it operates. It differs from an 
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un-Ramsified theory only in that it does not attribute to unobservable 
things properties that, as far as we know, belong only to observables . It is 
just as amenable to a realist interpretation as is any un-Ramsified theory. 

The Ramsey sentence refers to theoretical entities in exactly the way 
in which any description refers-by means of variables, quantifiers, logical 
connectives, and descriptive terms whose direct referents are other than 
the referents of the description. This, incidentally, may be taken as an 
explication of the claim of Russell and others that our knowledge of the 
theoretical is limited to its purely structural characteristics and that we are 
ignorant concerning its intrinsic nature. Structural characteristics may be 
taken to be just those that are not intrinsic and can be described by means 
of logical terms and observation terms. Intrinsic properties are those that 
are, or could be, direct referents of predicates. For example, red is an in
trinsic property and transitivity is a structural property. However, such 
examples may mislead. For one thing, not all structural properties are also 
purely formal as is transitivity; in fact those referred to by scientific theo
ries rarely are. Like transitivity, however, structural properties are always 
of a higher logical type; they are properties of properties, properties of 
properties of properties, etc. (or sets of sets, etc.), while intrinsic proper
ties are almost always first-order properties.4 In order to prevent another 
misun<lerstanding, it should be noted that although the Ramsey sentence 
gives us knowledge only of the structural properties of the theoretical and 
leaves us ignorant of its intrinsic (first-order) properties, it does refer by 
means of description to unobservable intrinsic properties.5 That is, the 
ignorance concerning intrinsic nature is ignorance concerning what the 
intrinsic properties are; if we know the Ramsey sentence, we know that 
there are such properties and we know something about them even-we 
know something about their structural properties. Our knowledge of them 
is knowledge by description. Exactly analogous again: Our ignorance 
about the car thief was ignorance about who it was, not ignorance about 
whether there was such a person. We knew this and more perhaps; for 
example, judging from his footprints, we might know that he was very 

•I say "almost" to allow for the possibility that such things as being a color arc 
second-order properties and also are intrinsic, nonstructural properties. Were it not 
for such difficulties, it might be advisable to drop the word "intrinsic" here entirely 
in favor of "first order," for "intrinsic" is sometimes used to refer to monadic prop
erties as opposed to relational ones; and this would be entirely out of order here, since 
there exist many polyadic intrinsic (in our sense) properties. · 

5 Vie might say "to sets of unobservable individuals" for the benefit of the norninal 
istically inclined. 
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large. (The analogy holds for the car thief but it is one logical type lower. 
Here our ignorance concerns logical type zero and we have some knowl
edge at logical type one, e.g., the individual has the first-order properties 
of being a thief and being large.) 

In principle, talk of structural properties, intrinsic properties, etc., is 
superfluous; for a grasp of the meaning of the Ramsey sentence provides 
the whole story. In practice, however, this manner of speaking is very con
venient for discussing some of the implications of the Russe11-Ramsey 
approach for a number of traditional philosophical problems. For exam
ple, since we do not know the intrinsic properties of the theoretical en
tities of brain physiology, the possibility is open that they are thoughts, 
feelings, percepts, etc. Such a mind-body monism has none of the air of 
paradox and absurdity of traditional materialistic monisms. For once it is 
seen that physical science cannot give us all the facts about the physical 
since it leaves us ignorant about its intrinsic properties, no prima facie 
obstacles prevent us from speculating that some of the brain's intrinsic 
properties may be mental ones . Exemplifications of such properties would 
be events that are just as much in the "physical" causal network and just 
as much in time and space as any other events. So, if one can understand 
(not believe, necessarily) the claim that what we are directly aware of are 
events in our minds and the claim that mental events just are exemplifica
tions of certain intrinsic properties of the brain, then it should be easy to 
understand (again, not necessarily to believe) Russell's unjustly hooted 
contention that when a physiologist examines another person's brain, 
what he really sees is a portion of his own brain. The fact that an event 
ontology seems the best for contemporary physics makes Russell's claim 
more plausible and its meaning even more clear; according to such an on
tology the brain, like any physical entity, would consist entirely of events, 
and there is nothing that forbids that some of its parts, i.e., some of its 
constituent events, be mental ones. "Physical" should be defined as being 
in the causal, space-time network; Russell's monism could then be put by 
saying that all mental events are physical events, and (redundantly) that 
some physical events (i .e., those just mentioned) are mental events, and 
that whether all physical events are mental or proto-mental is a matter 
;i bout which we are ignorant. 

After this digression, let me set up a few straw men and have a little fun 
with them. Tt might be objected that, according to this approach, before 
R:1rnscy :ill theories were meaningless; and if this is true it might be asked 
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what accounts for their considerable success and for the fact that intelli
gent women and men have thought them to contain not only meaning but 
truth as well? There are two replies, each of which is sometimes applicable 
depending on the case. One could grant that they were, strictly speaking, 
meaningless but would point out that they were formally well formed and 
consistent and formally yielded the same observational consequences as 
their Ramsey sentences. The other reply would hold that they were me-,m
ingful but false-false because they covertly attributed observational prop
erties to unobservables; users of the theory incorrectly imagined theoreti
cal entities as tiny replicas of and as having the same properties as com
mon-sense observables. But although false, they were close to the truth 
(had high verisimilitude to use Popper's terminology), for although they 
attributed wrong intrinsic properties to the unobservables, they ascribed 
the true structural ones, so that, again, the observational consequences 
were correct. 

Another apparent difficulty is monolithicity of the Ramsey sentence. 
For example, even to make one singular statement about an unobservable, 
e.g., to say something about the electron that just entered this counter 
(speaking pre-Ramseyese), we would have to expand the long conjunction 
under the scope of the quantified predicate variables to include the corre
late of the singular statement and then assert the whole Ramsey-sentence
expanded-to-include-correlate-of-singular-statement mess. But the difficul
ty is only apparent. The simplest reply is that the Ramsey version of a 
theory, although the true version or, at any rate, the closer-to-the-truth 
version, is needed only to illuminate or solve certain kinds of problems. 
For most purposes, such as the practical ones of workaday science, we can 
just use the un-Ramsified theory, even making "graven images" of theo
retical entities, to use a metaphor of Feigl's. The results will be satisfactory 
for the reasons given in the preceding paragraph. Moreover, there are at 
least two methods of removing the monolithicity. One is due to Carnap, 
who devised a method of explicitly defining each theoretical term (you 
heard me) in terms of Hilbert's"/' operator and a modified portion of the 
Ramsey sentence.6 When the definitions are substituted into the original 
theory for the defined terms, the Ramsey sentence is obtained. Thus we 
may just use the theory in its original form, recognizing that each theo-

• R. Carnap, "On the Use of Hilbert's •-Operator in Scientific Theories,"' in Y. Bar
Hillel et al., eds., Essays on the Foundations of Mathematics (Jerusalem: Magncs 
Press, 1961) . 
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retical term is merely an abbreviation for a (very long) expression that 
contains only logical terms and observation terms. The considerations 
above should make it abundantly clear, however, that this entirely satis
factory result of Carnap's no more eliminates reference to theoretical en
tities than does any use of the Ramsey sentence. For the other method of 
eliminating the monolithicity, see an excellent article by Herbert Bohnert 
in Philosophy of Science.1 

Another objection to this approach holds that while the use of existen
tially quantified variables is, of course, legitimate, nevertheless it must not 
be in principle impossible that actual instances should be discoverable so 
that instantiations may be made. There is more than one reply. First of 
all, such a requirement seems totally unwarranted; to use one of Russell's 
examples: "There are finite numbers higher than anyone will ever think 
of" is perfectly meaningful and, incidentally, true, although it is impos
sible in principle that the existentially quantified variable can ever be re
placed by the name of a number. Also, it is, in the case of the Ramsey 
sentence, questionable whether instantiation is, in principle, impossible. 
God or Omniscient Jones, who acquire knowledge by direct, noncausal 
cognizance, would be able to effect such instantiations. 

Finally, it might be held that the approach runs afoul of the notorious 
difficulties in dividing terms into an observational class and a theoretical 
one. First of all, we should remind ourselves that the approach is appli
cable no matter how the division into two classes is made; as long as the 
meaning of the terms in one class is relatively unproblematic and as long 
as the truth values of at least some sentences containing these terms are 
determinable in a relatively unproblematic manner, this approach seems 
quite helpful for solving problems about the other class of (more problem
atic) terms. Whether the division is made on the basis of observability 
or whether, following the suggestion of Hempel in this volume, the classes 
are old terms (and thus relatively unproblematic) and new ones (and, so, 
more problematic), or whether still some other basis is used, the Ramsey 
approach can still be profitably applied. Moreover, if the common-sense 
observation framework is abandoned in favor of one in which the referents 
of observation terms are always ingredients of mental events, most of the 
difficulties that were present in distinguishing common-sense observability 
from unobservability disappear. Russell holds, of course, that in the only 

7 Herbert Bohnert, "Communication by Ramsey-Sentence Clause," Philosophy of 
Science, 34 (1967) , 341-347. 
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viable sense ot "observe directly," observables do have this nature and that 
the common-sense framework is incompatible with current scientific 
knowledge, and must, therefore, be abandoned when our goal is to get as 
close to the truth as possible. That he is entirely correct is, I believe, as cer
tain as any of our other current knowledge, but this view will not be de
fended here. 

In this paper an attempt has been made to apply Russell's principle of 
acquaintance and some of his work on descriptions, augmented either by 
use of the Ramsey sentence or by model theory, to some of the main prob
lems of the theory of scientific theories. The problem of the meaning of 
theoretical terms has been eliminated while, at the same time, a means of 
explicating a realist interpretation of theories is provided. The approach 
also yields an explication of the view of Russell and others that our knowl
edge of the physical world is limited to its purely structural aspects. A 
framework for a view that might be called "structural realism" is thereby 
provided. 

192 

-----JOSEPH MARGOLIS-----

Notes on Feyerabend and Hanson 

I should like to make some very schematic points, largely about Feyera
bend's views, in part about Hanson's, with a view to raising certain funda
mental questions.1 

Feyerabend asks us to consider a case in which there are two incom
patible theories T and T', from which, respectively, C and C' are deriv
able and are, in the language of T, observationally indistinguishable. In 
addition, another observational proposition M is derivable from T' but 
not from T. We are to suppose that Mis true, from which we are to con
clude, in this context, that Tis refuted. Let us concede the case and con
sider the implications. One must suppose that if M refutes T and is an 
observational statement, then the meaning of M remains constant for T 
and T'. But if it remains constant for T and T', T and T' being incom
patible, M cannot be theory-laden in the sense that the meaning of the 
observational terms of M cannot depend on the incompatible theoretical 
statements that are being tested. In general, if the competing theories are 
construed as entire systems that are tested by M, the observation state
ment M is theory-free in that the meaning of its terms does not depend 
on the meaning of the theoretical terms of those systems. Alternatively, 
the testing scientist must possess a language Lin which the incompatibil
ity of T and T' may be identified as well as the refuting force of M. This 
must be true even if M is incommensurable with the concepts of T, so 
that no expectations whatsoever regarding M may be formulated from the 
vantage of T. But to say this is to say that observation statements may be 
t·heory-free, in the relevant sense. 

Now, it is altogether reasonable to say, as Feyerabend has said, that one 
ltas no satisfactory theory of meaning that squares at once with the change 
in theory from T to T', the indistinguishable nature of C and C' from the 

'Tlais no l'c was prepared on the basis of my recollections of the remarks made by 
l' rofcssnrs l'cycrnbcml :mcl T bnson at the Minnesota Conference of May 1966. · 
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