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To discuss the position of humor in the equilibration discover that we are not communicating in the same way,
of human relationship, | shall build up from things that we become anxious, unhappy, angry; we find ourselves
have previously been talked about in this room. at cross-purposes.

Consider a message of a very simple kind, such as, Ongoing interchanges are very useful in building up
“The cat is on the mat.” That message contains, as haamong a group of persons the conventions of communi-
been emphasized here, many other things besides| tleation. These conventions range from vocabulary and the
piece of information which may be defined as the “Yes” rules of grammar and syntax to much more abstract con-
or “No” answer to the question which would be createdventions of category formation, such as the conventions
by inverting the same words and adding an interrogatiorfor structuring the universe and the conventions of epis-
mark. It contains a series of things of which one gettemology. The conventions of communication include
would be answers to other informational questions. Nothe material of linguistics at the simplest level, but also
only does it give the answer to: “Is the cat on the mat?”,under this heading comes material which is the field of
but also to “Where is the cat?”, which is a much wider study of psychiatry and of cultural anthropology. When
guestion. The message also contains, as McCulloch |hdsas an anthropologist, say there is something different
stressed, something in addition to a report about the cagbout those English or those Balinese, | don’t only mean
namely, a mandatory aspect; it urges the recipient of th¢hat they eat their vegetables in a rather uncooked form
message to pick the cat up, to kick the cat, feed it, ignoreor that they go to boarding schools. | do not refer to a
it, put it out, according to taste, purpose, and so forthset of simple descriptive statements of action or a set of
The message is a command or stimulus as well as beindescriptive statements at the vocabulary level. | mean
a report. also that their actual conventions of communication are

There is a further range of implicit communication in different from those of some other cultdre
this message, two additional categories of implicit can- | classify together the simplest conventions of com-
tent. One category includes the implicit communicationmunication and the most abstract cultural and psychiatric
between A and B that the word “cat” shall stand for|a premises, and insist that a vast range of premises of this
particular furry, four-footed thing or for a category of sort are implicit in every message. For example, | be-
furry, four-footed things. People are not necessarily|inlieve that the world is “agin” me and | am in commu-
clear agreement about what their messages mean. [Thécation with some other person, the premise about the
senders have their rules or habits in constructing mesworld being “agin” me is going to be built into the way
sages; the recipients have their rules and habits in inteiin which | structure my messages and interpret his. In a
preting them; and there is not always agreement betwgesense, a philosophy of life is describable as a set of rules
the rules of the sender and the rules of the recipient. Onéor constructing messages, and the individual’s culture
of the most important uses of messages, and especiallyr Weltanschauungall it what you will, is built into his
of their interchange — the single message doesn’'t meanonventions of communication.
much or do much in this respect — is to bring the two  There is another set of implicit contents in such a
persons or the many persons together into an implicimessage as: “The cat is on the mat,” namely, implicit
agreement as to what the words are to mean. That istatements about relationship. We are trying to tell each
one of the most important social functions of talking. (It other that we love each other, that we hate each other,
is not that we want to know where the cat is, but that wethat we are in communication, that we are not in com-
terribly want it to be true that both persons are talking themunication, and so on. The implicit statements about the
same “language” in the widest sense of the word. If weconventions of communication are messages about the

1Ruesch, J., and Bateson, G.: Communicatibine Social Matrix of PsychiatryNew York, Norton, 1951 (Seéthe Conventions of Communi-
cation, p. 212).
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“how” of communication, but these (about relationship) forms are implicit in the background. When the point of
are messages about the fact of communication. “We jara joke is reached, suddenly this background material is
communicating” is a statement by two persons. brought into attention and a paradox, or something like

You meet somebody in the street and he turns and is touched off. A circuit of contradictory notions is
looks into a shop window. You noticed that he saw ypucompleted.
coming; you observed that he turned and looked into the  There is a very simple and not very good joke go-
shop window. He may be transmitting the very peculiaring around — for some reason, those who discuss hu-
message: “We are not communicating.” Whether he is omor from the scientific point of view always use rather
is not communicating is a question which brings us |todull jokes: A man working in an atomic plant knew the
Epimenides’ paradoxes. guard at the gate slightly, and one day he comes out with

One of the rather curious things abdwmo sapiens| a wheel-barrow full of excelsior. When the guard says,
is laughter, one of the three common convulsive behav“Say, Bill, you can't take that out,” he says, “It's only
iors of people in daily life, the others being grief and excelsior, they throw the stuff away, anyway.” The guard
orgasm. | don’t want to say that they do not occur jatsays, “What do you want it for?” Well, he said he wanted
animal levels, partly because | am not competent to sayo dig it into his garden because the soil was a bit heavy,
such a thing, partly because | suspect that there are prand the guard let him go. The next day he comes out
figurations in certain mammals but all three phenomenagain with a wheelbarrow full of excelsior. This goes on
certainly are not developed among mammals to the gxday after day, and the gateman is increasingly worried.
tent that they are amorigpomo sapiensBecause they are Finally, he says, “Bill, look, I'm going to have to put you
involuntary, or partially so, one tends to think of these on the suspect list. If you tell me what it is you're steal-
phenomena as lower functions, animalish functions, butng from this place, maybe we can keep it quiet between
since the full development of these phenomena is chams, but I'm perfectly sure you're stealing something.” Bill
acteristically human, it seems that laughter, sobbing, andays, “No, it's only excelsior. You've looked through it
orgasm are perhaps not lower functions in a simple neuevery day and dug to the bottom of it. There’s nothing
rophysiologic sense but have evolved because of the hythere.” But the guard says, “Bill, I'm not satisfied. I'm
pertrophy of the upper levels and the resulting peculiargoing to have to protect myself by putting you on the list
relationship between the cortical-intellectual processeif you won't tell me what this is all about.” Finally, Bill
and those which go on below. says, “Well maybe we can get together on this. I've got

These three phenomena, and also the convulsions @& dozen wheelbarrows at home now.”
epilepsy and shock therapy, have the characteristic that We have talked a good deal at these Conferences
there is a build-up, a so-called tonic phase, in whichabout figure-ground relations. If we nhame something as
something called “tension” — which it certainly is nagt a person, a face, or a table, or whatever, by the fact of
— builds up for a period; then something happens, anchaming it, we have defined the existence of a universe
the organism begins quaking, heaving, oscillating, espeef not-this, a ground. We have also discussed, although
cially about the diaphragm. | leave it to the physiologistsnot, I think, as much as we should have, the Russellian
to discuss what happens. paradoxes, especially the class of classes which are not

These three convulsive phenomena are subject to immembers of themselves. These paradoxes arise when a
pairmentin mental iliness. The inability to weep, the im- message about the message is contained in the message.
pairment of orgasm, and the impairment of laughter areThe man who says, “I am lying,” is also implicitly say-
among the indices of illness that the psychiatrist looksing, “The statement which | now make is untrue.” Those
for. If those three things are functioning nicely, the indi- two statements, the message and the message about the
vidual probably is not doing so badly. If one of them |s message crisscross each other to complete an oscillating
hypertrophied, or two or three impaired or absent, thersystem of notions: if he is lying, then he is telling the
the psychiatrist knows that something is not functioningtruth; but if he is telling the truth, then he is not lying;
right. and so on.

Of the three types of convulsion, laughter is the one  The paradox of the class of classes which are not
for which there is the clearest ideational content. Itjismembers of themselves arises similarly from examining
relatively easy to discuss what is a joke, what are thehe implicit message. The first step toward building the
characteristics that make a joke, what is the point of goaradox is to say that the man who speaks of elephants
joke. The sort of analysis that | want to propose assumes thereby defining the class of non-elephants. The pos-
that the messages in the first phase of telling the jokesibility of the class being a member of itself is then in-
are such that while the informational content is, so totroduced via the class of non-elephants, which class is
speak, on the surface, the other content types in variousvidently not an elephant and therefore is a member of
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itself. The circuit of ideas which is the paradox is closedlogical alternatives, the freedom to ignore the theory of
or completed by treating seriously the background: theypes, is probably essential to comfortable human rela-
non-table, the non-elephant. The ground is a part of théions.
implicit information. It justis. You can't ever really ge In sum, | am arguing that there is an important in-
away from it. gredient common to comfortable human relations, hu-
The hypothesis that | am presenting is that the paramor, and psychotherapeutic change, and that this in-
doxes are the prototypic paradigm for humor, and thagredient is the implicit presence and acceptance of the
laughter occurs at the moment when a circuit of that kindparadoxes. It appears that the patient (especially the
is completed. This hypothesis could be followed up with Freudian analysand) makes progress via the mental flux,
an analysis of jokes, but rather than do that, | shouldconfusion, or entropy stirred up by paradox, that, pass-
like to present to you the notion that these paradoxes arig through this state of inner disorder, he is partly free
the stuff of human communication. As scientists, we tryto achieve a new affective organization of experience or
very hard to keep our levels of abstraction straight; fornew premises for the codification of his thoughts.
instance, in these conferences we have gotten into very The alternative to the freedoms introduced by para-
great trouble when the levels of abstraction became tandox is the rigidity of logic. Logic is a very peculiar hu-
gled and the theory of types showed itself. In ordinaryman invention, more or less timeless. We say, “If A, then
life, as distinct from scientific talk, we continually ac¢ep B,” but in logic, the word, “then” does not mean “at a
the implicit paradoxes. If the psychiatric patient says, |“l later time.” It means that statement B is synchronously
dreamed,” and then narrates his dream, he is making a sehplicit in statement A. But when we speak of causes and
of statements within a framework not unrelated to that|ofsay, “If | drop the glass, then it will fall,” the words “if . ..
Epimenides. If an artist paints a picture and says, eithethen” refer to a sequence in time and are quite different
implicitly or explicitly, “This picture is a truth, this pic | from the “if ... then” of logic. When logic encounters
ture is an attempt to convince you,” he is, if | may say so,the theory of types and paradox is generated, its whole
probably not an artist but a scientist or a propagandistexposition breaks down — “Poof!” It is perhaps some
If he says, “This picture is in an Epimenides frame,” he terror that mental process may go “poof”’ which compels
is a “real” artist. Or consider the old difference betweenmany patients and persons at large to cling to logic. But
Ruskin’s true and false grotescfueThe true grotesque casual systems do not go “poof” in this way. As in an
is, | suggest, created by the man who says frankly, “I amelectric buzzer, there is sequential contradiction, aed th
lying,” and who goes on to create a thing whose truth| issystem merely oscillates.
that it is created. The man who says, “This is a horrible  One of the hypotheses in this group is that men-
dragon,” and tries to make his work of art into a factualtal processes can appropriately be described in terms of
statement is the one who produces the false grotesqueausal hypothesis with all due qualification of the word
He is the propagandist. “cause.” | would suggest that these processes absolutely
The setting of the psychotherapeutic interview hascannot be described in terms of timeless logic. The study
a peculiar relationship to reality. Is it real or is it not? of mind through the causal approach, however, will lead
The fantastic exchanges that go on within it are paradpxus into accepting the paradoxes of thinking, which are re-
ical. The patient who says, “| walked around the grounddated to humor, which are related to a freedom to change
this morning and | said, 'l will be honest. | am going to the system of thought related to humor, and in general
get something straight,’ ” fairly certainly will not achiev| are related to mental health and human amenity.
much that day. The likelihood of his making an advance | think that opens enough subjects for discussion, but
depends much more on his ability to say to himself, “Letthere is just one other thing | should like to speak of.
me freely imagine what | want to imagine and see whatl want to refer back to some talk which we have had
comes up.” Indeed, the whole free association technique the past over the words, “unconscious” and “the un-
is an attempt to give that freedom. conscious.” Conventional theories about humor usually
But the therapy situation is not unique. Itis, perhaps,refer to repression, release of repressechadenfreude
a specialized version of what, after all, goes on betweer— the pleasure which we feel in somebody else’s pain
us all the time. The therapy situation is a place where— and so on. | want to say that the various types of
the freedom to admit paradox has been cultivated as anplicit content of messages constitute what | person-
technique, but on the whole this flexibility exists betweenally would understand by the content of the unconscious.
two people whenever, God willing, they succeed in giv- Those are the items which, when we think only of the cat
ing each other a freedom of discussion. That freedomand its location, we are likely not to notice as messages
the freedom to talk nonsense, the freedom to entertain ilwhich we have received. It seems to me that3hkaden-

2Ruskin, J..The Stones of Venickondon, Smith, 1853, and New York, Dutton, 1907 (Vol. I1).
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freudetheory, which, after all, is classic for this subject, to be aware of all the time in the psychological sciences,
arises because the implicit enjoyment of another’s paimamely, the danger of taking a dichotomy, such as figure-
is among those things which we prefer not to notice.| Itground, and equating it with every other dichotomy, such
is a premise which we leave implicit among those mes-as affect-cognition or consciousness-unconsciousness. |
sages which we receive without noticing that we receivedset the stage by, using the yes-or-no answer to the ques-
them. All or most of the cultures of the world have sometion, “Is the cat on the mat?” as in some sense a primarily
degree of restriction and taboo upon hostile expressionsonscious, figure-ish item, and | defined the other things
and hostile actions, and, therefore, in all cultures of theas background items. Butitis importantto insist that that
world that type of material is likely to be sidetracked into was a purely arbitrary selection on my part.

the implicit and to be unnoticed until a joke is completed.  In talking about the character structure of a certain
And that is as near as | can get to an explanation of whyndividual or about the thought habits or the communica-
people maké&chadenfreudteories about humor. tion habits distinguishing a certain culture, it may be im-
Frank: Gregory Bateson referred very briefly to the portant to say which categories of content appear in the
figure-ground concept. We could further our thinking by forefront of consciousness. There are, certainly, many
emphasizing the selective awareness and patterned pdteople who are enormously more conscious of some of
ception of each person, and some of the problems whickhe items which | labeled as “implicit” than they are of
seem to be involved. For examp|e, we were ta|k|ng inthe concrete information. After the conversation, they
this room earlier this weékabout the primary discrimi-| don’t know whether the cat was on the mat but they do
nation of self and nonself in the child, discussing the factknow whether somebody loves or hates them, and so on.
that primary discrimination is not to an outside objective! don't think it can be said that affect is necessarily the
reality but is always to an idiomatically highly-patterned more unconscious component.

nonself. Later on, the child may have to learn to modify Frank: | didn’t want to separate affect and cognition. |
that objective nonself and accept the social-cultural defmerely wanted to point out, in discussing and conceptu-
initions of the environing world. Some children do not alizing the picture, that the affective reaction might be
wholly accept these cultural definitions, as we know, andooked upon as analogous to the way we adjust to the
perhaps that is how psychiatric patients develop, fronmtemperature and barometric pressure in this room with-
those who have not made the transition from the purelyout being aware of it, that is, they are part of the ground
idiomatic to the public world. in which this meeting is taking place.

The figure-ground concept is further illuminated |f May | make just one other point? | think you would
the joke is thought of as involving a shift between the fig-agree, wouldn’t you, Gregory, that the individual is not
ure and ground, where the figure is altered or the groun@nly communicating to somebody else but at the same
is reconstituted or a reversal of the figure-ground sityatime he is trying to reaffirm and re-establish his own id-
tion takes place. iomatic version of the word?

Another aspect that may be worth examining is toBateson: Surely.

think of the figure-ground in these terms: that the figureg ok There is, then, the problem of whether the indi-

Is a cognitive pattern perception, selectively chosen beg;qy ) is consciously aware of trying to communicate or
cause of learning, constitutional susceptibility, andsp 0 ot hi attempt to reassure himself as | suggested at one of
while the ground is that to which an affective response,r earlier meetings, we should discuss internal speech

i_s made. _ In all experignce, we se_lectively_ perceive, deyecayse that is a highly significant aspect of this prob-
fine, and impute meanings to the different figures that arg, .,

largely personal, idiomatic versions of socially and ¢ I_von Bonin: In the joke that was told, all of a sudden

turally patterned ideas and beliefs. Concurrently, in ev- ' . . . .
2 . . : the figure-ground relationship switched over into another
ery situation we respond affectively without being aware .
constellation. The wheelbarrow was background and

ofit. Ifwe can use the concept of people growing up wi hwas not noticed, but | don't think it had any affective

highly confhctm_g réSponses, one, a cogljltlve, mean g_tone. | can't see that the background was anything to
ful one to the figure, the other an affective response| to

o2 LT ) . which we reacted emotionally.
the ground situation, which is in conflict to the first, we ; ) ) )
might get a chance to make some kind of an interpr tgBateson:| cut down the affective tension of that joke, if
tion of what we call “emotional conflicts” and the “unt | May use the word tension, knowing that | don't mean it,
conscious” bias in perception. by saying that the man with the wheelbarrow and the gate
Bateson:| think | am responsible for a possible misun- guard were friends. By making it obvious that they were

derstanding at this point. There is a danger which one a20'"d to getin cahoots, there was no serious danger in

3Conference on Problems of Infancy and Childhood, sponsyete Josiah Macy, Jr.] Foundation.
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the situation. There would have been more laughter aftenot attend to, we now attend to, and what was not impor-
that joke had | not said that. tant becomes important. But, certainly, the vast majority
von Bonin: | don’t think it matters much whether you Of these transitions are not regarded as humorous by us;
say that or not. | heard the joke before in a slightly differ- thus, there must be something else which is a common
ent version, and it evoked the same laughter because of@aracteristic of humor beyond the reconstructing of the
simply does not think of the wheelbarrow and it makes afigure-ground relationship or the distribution of tension.
completely different structure of the whole situation. Bateson:There is a rather poor joke going round the
As you told that, | thought of another. Itis not a goad West Coast about two men playing golf. A couple of
one. We were in the north woods and a man drove intovomen are on the course ahead of them, playing very
the camp with a huge, sixteen-cylinder Cadillac. The In-slowly. The men want to pass, and one fellow says to
dian guide said, “Big car.” The man said, “Yes, very big the other, “You go forward and talk to those gals and ask
car; sixteen-cylinders.” The guide said, “Can go fast?"permission to pass them.” He goes forward, returns and
and the man said, “Yes.” The guide spit on the groundsays, “Gee, | can't talk to them. One of them is my wife
and said to me, “Every time a cylinder misses he saves and the other is my mistress. You do it.” So the other guy
dollar.” goes forward and he comes back and says, “It's a small
Again, the point can be made that what one first hasvorld.” Now, it is practically impossible to tell that joke
in view is a battery of cylinders as a complete whole,without somebody guessing that that particular reversal
doing certain things. Then, all of a sudden, attention isis going to occur, and it is less of a joke because it has
directed to an individual cylinder. You've never thought that leak in it.
of sixteen cylinders as sixteen individuals, so the situacCulloch: There is no surprise.
tion becomes completely restructured. The man on thes,ieq0n:The surprise of the point is lost. | have now
banana peel is the same sort of thing, although I think,

! ) "heard it told twice and | have told it twice, and none of
Bergson makes the point that the essence of a joke igygse four tellings has taken place without leakage.
when the laws of gravity or the laws of the inert univer

eGerard: There is a joke which exemplifies all the points

sudder.ﬂy apply, to something thét lives and tof’p'e itov r'made so far, except for Walter’s question of why the shift
Young: Couldn’t laughter be defined as the sign of sud-jg ot always humorous, which | think is a critical one. A

den agreement? A smile is the sign of agreement. Laugfys|ow says to his friend, “Do you know these ice cubes

ter appears when there is sudden agreement, for a variefyi, the hole in them?”: and the reply, “Know them?
of reasons. It may be recognition of a nonmember Ofyyq)| 'm married to one.” That has the sudden inversion,
the group, for example. It may be reversal of figure andiq carrying of the inanimate to the human, the problem
ground, as mentioned. But it is a communication sign; it,f tensions and expression and suppression.

is the sign of a sudden achievement of communication. I told this joke deliberately to raise the question of

Bateson:| would agree, but | would narrow it to say that the difference between ordinary jokes and so-called dirty
laughter is the sign of agreement that X is both equal taones. There is a very real difference in the kinds of things
Y and not equal to Y. It is agreement in a field in which that elicit laughter and the kind of laughter that is elidite
paradox has been presented. depending upon the setting, the group, and so on. The re-
Quastler: Isn't it true that you have introduced, surpris- action of this group is illustrative. | have told that story
ingly, a new dichotomy between Z and non-Z, with no twice to small groups this morning and they laughed up-
reference to the Y and non-Y dichotomy? It turns outroariously, right here in this room. | have now told it
that X is equal to Z, but it still is equal to Y; the man still publicly, in the presence of a woman, and the guilt feel-
has the excelsior. ings almost suppressed any laughter.

Bateson: Yes, he’s still got the excelsior. The previous Klver: What about the relationship between humor and
figure is not denied; only its relevance is. We know thatirony?

the figure is the excelsior. Suddenly, we are told, no| itBateson: Do you mean irony in the classical sense, such
is the wheelbarrow. But it is still the excelsior, too. The as occurs in Greek tragedy when the final disaster is
original figure survives, and it is that doubling, I think, implicitly or explicitly predicted in the beginning by a
which promotes laughter. speaker who doesn’'t know what he is predicting? Or do
Pitts: One of the essences of humor consists in the reyou mean irony in the sense of saying the opposite of
structuring or reversal of the figure-ground relationshjp,what is meant?

but, of course, there is a great difficulty in explaining Teuber: One would be the irony of the situation of Oedi-
why not all of these cases are jokes. Itis one of the mpspus who does not know what everybody else knows, and
frequent components of our experience that what we didhe other would be the Socratic irony. Socrates insists he
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doesn’t know what everybody else presumes to know | . Bateson: Yes, and the situations should be subject to for-
Pitts: No, he doesn’t want to say he does, but the othefmal analysis. We should be able to say how we would
person doesn't, either. construct a cybernetic machine of some kind which
Teuber: He knows one thing that the other fello would show this characteristic which would be thrown

doesn't: he knows that he doesn’t know. into some sort of oscillating condition by certain types

Pitts: And the other man supposes he does, and the ir nof'contre.ld|ct|on. )
is directly implicit in the fact that the other man doesnit, Viesner: Itwould laugh whenever the input and the cod-
either. ing did not match properly.
von Bonin:May we know how the Greeks define Bowman: There can be a very simple network of two
irony? They talked a lot about it. tubes in s_uch_ form that if one conducts, it cuts off the

e . other. A circuit of that type may have two stable states.
Pitts: In relation to the tragedy. L . . .

_ If it is put in any state, it will asymptotically approach

von Bonin: Yes.

_ _ one of the two stable states and stay there. On the other
Mead: Just a moment. Why are we getting so literary? hand, with the same components in slightly different val-
Pitts: Well, who started it?

ues of the circuit constants, it can oscillate.
Mead: | am just raising it as a question. Why this out- Bateson:l am always prepared to say that an electric
crop of literary-historical erudition here?

buzzer is laughing.
Gerard: Maybe we haven’t anything constructiveto s

. Bowman: It has no stable state.

Monnier: Why does laughter not exist in animals? Bigelow: | don't understand what we are trying to do
Laughter implies a comparison of the code of one in-here. Are we trying to construct a definition which will
dividual with the code adopted by the group. Laughterbe adequate for all types of humor?

arises, for instance, when the individual observed doesead: No; we are not studying humor.

not behave according to the code of the observers. AMagarard: We seem to be trying to equate humor and
walking on a curb is expected to see the edge and to tqaughter.

to the street properly. If he behaves like an automaton i . .
does not see the edge of the curb, and falls, the observ%ﬁﬁ#}tﬁ?éﬁi are trying to study the role of humor in
laughs. Bergson pointed out the biological function pf - o o .

laughter, that it tends to protect society against egoc von Bonin: | am guilty of this digression, for | wanted to

n- . .
tric mechanical behavior of individuals at variance with SP€ak about figure-ground and used a joke as an exam-
outer reality.

ple because it seemed to me to illustrate the point more
Mead: | would be willing to accept that laughter can o¢- clearly than the cat on the mat. Throwing in another joke
cur when there is a contrast between the code of the co

EOt the discussion off on a tangent. May | bring it back
lectivity and the individual event or remark, but not that

y bringing up another point. In language, there are not
. . . . only the actual words which are announced but there are
it necessarily requires that something has gone wrongélISO the overtones in the lanquage
there is also the laughter when something goes right. In studies beina done in gChi(?a.o the experimenters
Laughter is one of the easiest human responses to evoke : 9 cago, P
by someone saying what everybody s feeling but nobdd are putting forward that there is a difference between
has expressed it or is quite willing to say it in that way. |It aryngeal and oral speech. It as b(_aen shown that you
isn't that the remark is wrong to make, but that there i acan frequently understand the emotional state of a per-
. g ’ son even when you don’t understand a word he says.
discrepancy between what is correct to express and wh e have had. for instance. a man talking in Hungarian
everybody feels. The discrepancy is the thing that pro- . ; ' 9 garian,
: which none of us understands, but we have gotten a faint
duces the laughter. People laugh when the cork is pulled .
from the bottle. idea of what he said.
Young: Children’s laughter. Bigelow: What could you tell?
von Bonin: Whether he related a story, whether he was
Wiesner: People often laugh when they are upset or ner-_". .
vous. The situation in itself is not humorous, but wh ntrymg to express his displeasure, whether he approved
the relationship between the external and internal worlcpeart”_y_ that s?rt of thing.
is not quite right, laughter is one way of bridging the gap.M&ad: Thatwon't stand up cross-culturally.
Mead: So there is again a discrepancy. von Bonin: | don't think it will at all. For instance, you
Wiesner: The discrepancy seems to be a common thi can’t ask a question in Chinese by raising your voice at
o ) pancy ] ) gthe end of the sentence because the last syllable would
Young: Humor_|s only one of the situations that evoke o1 something entirely different.
laughter. That is what we want to say.
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Mead: What does stand up cross-culturally is that in ev-tones contain something else besides the usual emotion;
ery society that has been analyzed so far there seentBey contain a lot of information separate from emotion.

to be a tendency to symbolize certain states by cerBateson:The tone languages and the use of drum sig-
tain sounds. The sounds are not constant but they haugals should be mentioned. There are languages in which
enough physiological congruence so they may recur. | words have significance on a flat tone or a rising tone or
Wiesner: May not there be physiological changes in thea falling tone. In Chinese and in many of the African
mechanisms of speech which can be universally recoglanguages, this occurs. The pitch or pitch structure of a
nized and deciphered? For example, when an individualord discriminates that word from others which would
is angry, his muscles tighten so the format structure istherwise be homonyms.

very different, thus changing his tone. This problem of homonymy arises in reverse in

von Bonin: That is the problem the Chicago group stud- African drum signalé The Bantu spoken languages
ied, whether his voice can be meaningful without an un-have significant pitch, but in sending messages by drum,
derstanding of the words. only the pitch can be transmitted. This would lead to se-

Pitts: That is, do all people in all cultures raise thejr [10US homonymy exceptthatitis avoided by transmitting
voices when they are angry. whole phrases instead of single words. Thus the word

Bigelow: Does the aspect of information content invol girl” is conventionally replaced in drum messages by

ing emotion remain across cultures? the phrase: “The girl will never go to the linginda fishing
Mead: No.

net.” (The use of this type of net is a traditionally mas-
culine occupation.) The long tonal sequence provided by
Bigelow: Can you enumerate cultures in which thesethe whole phrase precludes homonymy.
overtones do not contain, essentially, emotion but some  For the purposes of this discussion, the important
other information? thing is to treat the word “language” as including all of
Wiesner: In other words, do people always talk faster this. We should drop the idea that language is made up of
when they get excited? words and that words are toneless sequences of letters on

Mead: As far as is known at present, there are no univer{aper, although even on paper there are possibilities for
sals of that order. The universal is that every culture| ifPoetic overtones. We are dealing here with language in
the language is properly analyzed, includes what Trage® vVery general sense, which would include posture, ges-
and Smith are coding as superscripts; that is, every lanture, and intonation.

guage has a recognizable intonational pattern. SimilarlyKlver: First, | should like to remind you that Yerkes once
every culture has a code of emotional expression but thpointed out that the chimpanzee resents being laughed at
code differs from one society to another. by man or other animals. Second, | wonder whether what
Bigelow: But is it emotion in every case? has been said here should not be related to more general

Mead: The best example | can give are the shouting si considerations. The factor of discontinuity which has

nals of the Arapesh, in which they use words. The wo gdeen emphasized in this discussion is, of course, char-

may be, “Somebody is coming,” but nobody hears t gacteristic of many psychological phenomena. For exam-

words. Some words are shouted that nobody can rple, all our dealings with inanimate and animate objects,
derstand, that communicate only a degree of affect byVith humans and animals, involve processes of “typifi-

their loudness and their frequency. The people hearinG@tion.” One may doubt whether personality “types” ex-

the shouts sit down and figure out what is meant entirely’St: Put one cannot doubt that processes of “typification”

in terms of their knowledge of the probabilities of the cOnstantly occur in our response to environmental ob-
situation, which are quite reasonable. They translate 4Cts and events. The great psychological and sociolog-
message which has the form of information but whi pical S|gn|f|canc_e of such typ|f|cat|on_s was recognized
never gets across. They sit there and say, “Now, thalo"d @go by philosophers, such as “S|mfi"r.1el S

came from there. Who do you think would be there now? |t S€€ms to be the fate of many “typifications” to suf-
Who would be shouting that loud and that often? And if fer sudden breaks or reversals. You encounter a man on
it were he who is shouting, what does it mean? Does ift beach and after talking to him for a while you learn

mean that his mother-in-law who has been quite sick hadat Ne is, let us say, a priest or a colonel. As a result,
died?” They work up a whole series of probabilities a gthe whole field may suddenly become restructured and
then they set out to the funeral. reorganized. Or let us consider our reactions to objects

. ) . of the visual environment. We are in optical contact with
Bigelow: In such a case as that, then certainly the over- . :
an object, and we may go to the trouble of performing

4Carrington, J. F.The Talking Drums of AfricaLondon, Carey, Kingsgate, 1949.
5Simmel, G.:Soziologie. Untersuchungen fiber die Formen der Vergeseiftung Leipzig, Duncker & Humblot, 1908.
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numerous and diverse motor reactions to stay in opticalvorse, he is investigating a dynamic system more or
contact. However, it happens again and again that th&ess in the dark with a flexible stick, his own personal-
contact is broken since the appropriate movements|eity, the characteristics of whose flexibility he does not
ther cannot be performed or cannot be performed quickifully know. There is, therefore, a set of unknowns in
enough. Thus, optically induced behavior constantly in-the observer, which are also subject to investigation. Ev-
volves discontinuities and breaks resulting in loss of con-ery statement we make about the observed derives from
tact or coherence between ourselves and the object. | premises about the self. | say this glass of water is there
More generally speaking, life seems to be a sequencbecause | can touch it with my hands and feel it there
of jokes, the humor of which we often fail to recognize. with my eyes shut. In order to make this statement, “It

Ashby: Perhaps this repeats what has just been said, big there,” | have to know where my arm is, and, on the
the language is sufficiently different to suggest that therdremise that my arm is out in that direction, | conclude
may be some more general principle behind both. | wanthat the glass is there. But the premise about myself is
to consider the question of an observer getting informabuilt into my conclusion. The whole gamut of projection
tion from some physical system, either an inanimate sysPhenomena follows.

tem or another human being. Every physical system lives There are premises about one’s self, in terms of
in a physical universe. The system is surrounded or supwhich one understands something else. But the events in
ported by a great number of variables that are in some| efinteraction between oneself and the something else may
fective contact with it. The observer can profitably studylead to arevision of premises about one’s self. Then, sud-
only systems in which these surrounding variables ardélenly, one sees the other thing in a new light. It is this
constant. If the surrounding variables are held constangort of thing that leads to the paradoxes and to a good
the constancy is sufficient to isolate the system, and th&eal of humor, | would suspect.

observer can get useful information out of it. But be- Ashby: A paradox might start in this way. You begin by
cause the surrounding variables are constant does not thinking that parameter alpha is at zero, but, after you
any way prejudge what values they are constant at. Thusiave gone on for a time, you suddenly realize it must be

ing for granted this morning, for instance, that we arebackwards and forwards. What it means is that, simply
talking in 1952 A.D. and not in 1952 B.C., the list would from the physical point of view, the two, observer and
get sillier and sillier but it would have no end. Conse- system, have gotten into a cycle. There is nothing strange
qguently, all the information that is coming out of here in the physical aspect, although it may be disturbing to
this morning is related to these values, even though thethe observer.

can't be given explicitly. Bateson:And if those are two human beings, when that
What may happen is that the observer, taking forpoint is reached, laughter is likely to occur.

granted that a surrounding variable has the value of, Sshby: Very likely.

zero, may go on collecting information about the syste

) L : euber: Wasn't it Gregory’s point that it is quite desir-
until suddenly some astonishing event shows him that the ) L

. . able for the benefit of the process of communicationto let
variable must really have been at one all the time.

suddenly has to re-interpret all his past information o okes, orriddles of a certain sort, point up the schematism

new basis. That is the critical moment, when he realieshat Is shot through all of our communicative processes

) X . -
that the variable which he had assumed to have one va Iuaend without which we could not communicate*

evidently must have some other value Bateson: A schematism which we cannot communicate

Wiesner: This is the situation you have when somebod by |t5e|1f_ _
talks at you in a foreign language and you don't realiz Teuber: Yes. There have to be schemata; we cannot talk

e
it for a moment: then you suddenly switch. If you go or communicate, even in nonverbal forms, without some
hematism. At the same time, | want to point out, and

to England and expect an accent that you have to adjust - , g
to, and a man talks French to you or German, it so ethis, I'think, was also Klver’s point, that the schemata are

times takes many words before you realize it and maké&luite limited. We have constantly to pick and choose,
the translation and get information. shift or be pushed from one to another. Whether the sud-

i . S . den transitions are frightening or exhilarating probably
Bateson: The social scientist is not only in the sort depends on very many thinas that have not been enumer-
position that Ashby has suggested for his observer but P y y 9
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ated. But I think it is no accident that jokes and riddleson things other than the emotional state. For instance, the
tend to appear together in child development. When theneaning of some phrase can be well understood but the
child begins to make jokes, he usually will ask riddles for phrase does not carry the humorous message it should. |
the first time in his life. Similarly, the so-called primiév | am thinking about the fractured French jokes on napkins.
riddle seems to lie somewhere between the pun and|th8ince | am French, | was interested in them. My emo-
prototype of a lyrical metaphor. These riddles exist intional state at the time | saw them was quite adequate. |
all sorts of languages and cultures, although | would notvas at parties; | had been laughing already; | had been
know whether they are really universal. drinking, and | was set to laugh easily. But the fact that
Mead: No, these riddles are not universal. Some peopldhose jokes were not made for French people and that |
do not have them. had to make an effort to understand them put me in an
Teuber: Still, those that do exist are surprisingly simi- intellectual attitude rather th_an a hu_morous one. | had
lar in structure. For example, “bird without feathers flies 1© P€ 1ed to understand that in America such and such a
to a tree without leaves.” The answer: “fire consumes ghrase was pronounced with such and such an inflection

log.” Such a primitive riddle seems to play at making aor such and such an accent so that it could refer to such
definition. and such a situation. But | wasn’t happy with it; it wasn't

Pitts: Is notthe definition of a good riddle that its answ rfurmy. _ ) e
is a good joke? Wiesner: Well, I, as an American, don't find them very

. . funny, either.
Teuber: Certainly, or a poem. All these forms of expres- _ i
sion have this in common: they point simultaneously atR€mond:Sometimes | can see that some are funny, but
the value and at the limitations of all schemata. They Nave to analyze their positive meaning to understand
force us to realize that the communication process idheém and I don’t feel them really, which is quite differ-
what it is — it cannot do without the schemata. They €Nt _ _ _
make communication, for a moment, about communicaBateson:The diaphragm is not really involved.
tion. Gerard: And that factor vitiates a great deal of the dis-

Young: Laughter is the recognition of the achievementcussion that has gone on this morning. There is some-
of that communication. thing quite unique and explosive when the diaphragm

Mead: But Walter made the point that all such occasions9€tS out of control, but most of the discussion has not
do not provoke laughter, for instance, Dr. Ashby’s pic- dealt with that semiphysiological aspect of it. Laughter
ture of the scientist who has worked for years and therf"@Y bécome as uncontrollable as the other two elements
he discovers he has made a mistake in attributing a eyou mentioned, or as a fourth one that | think is probably
tain value to a variable. The response there might well b&€lated, the yawn.

convulsive sobbing instead of laughter. | think if we keepMcCulloch: Domarus worked up a set of jokes ranging
laughter in the context originally suggested, of a tensjorfrom those which will make a man laugh under almost
release that is related to other tension releases, we shany circumstances to those which are so dull and bor-
do much better. In such a context, laughter has the fundng that you just don’t see how anybody could laugh at
tion of a safety valve. them. He told these deliberately and systematically to
Remond:That brings up the point of the emotional sta- people in variqus degrees of fatigue, and fqund that the
tus of the individual at the times when humor has a pos©@S€ of provoking laughter was dependent in large mea-
sibility of occurring. For instance, A can say a particular SUre on fatigue. Dusser de Barenne and | were among
phrase to B, and in a certain emotional state, it will not/iS guinea pigs. He would never forewarn us, of course.
be humorous; at another time, because of what has ¢ would simply be around while we worked. We were
said before or what he has lived through before, B jjjreally horrified that, at the end of seventy-odd hours of

laugh uproariously. There is, therefore, a very import ntvork without more than a few minutes snatched in sleep,
difference between the reaction of a human being and® could tell us that one and one made two and we would

a machine. Man adapts to the moment and a mac inurstinto Ia_lughte_r. We became furious with ourselves at
should be, at all times identical to itself, not changed byt"€ €ase with which laughter was evoked when we were
emotions built up for a variety of reasons not absolutelylir€d- The physiological state of the organism is crucial,
relevant to the joke being made. but just how, I don’t know.

Some people laugh very easily. They see somethind!ead: The most laughter | have ever gotten was when |
to laugh atimmediately in everything. Some people, whodave the last lecture to a group of social workers who had
are extremely cold or who are sad for some reason, wilhad a week’s conference. They laughed at anything. It
not laugh at anything. But sometimes laughter dependdidn’t make the slightest difference. They laughed virtu-
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ally before I opened my mouth. But there was somethinghe same joke. The joke must be considered in the con-
in what | said that gave them permission to laugh, justtext of the person who hears it, and his past. The fifth
as when a joke was told to you. All the cue you neededime you hear a joke, you rarely laugh. Naturally, the re-
at that state of fatigue was, “It's all right to laugh.” A constructuring of the situation in your case is in that case
comparable situation is when one has been repressingbsent because, well, you can predict the future course of
yawns with a terrific effort. The minute the chairman the joke, and so, when you begin hearing it, you have the
says, “Let’s have some coffee,” the yawn will burst out whole situation in mind and that simply persists without
in that same way. any restructuring, all the way to the end.

Fremont-Smith:There is another element in Warren's ~ With respect to the additional quantum, there is only
situation, that he had been trying for seventy-odd hour&ne suggestion as far as | can see, namely, Gregory Bate-
to focus his attention on a problem. He really wanted re-son’s, that there is a kind of self-reference of the type
lief from that. The “one and one makes two” provided seen in the logical or pre-Socratic paradoxes which is su-
a situation for a withdrawal of attention and a moment'sperimposed on the restructuring of the situation to pro-
relief and relaxation. duce the humorous element. However, that is something

One point that seems to me important is suddennesscan’'t easily understand and, consequently, | should like
of shift; | don’t know whether there is such a thing as to ask him how he would apply this additional element
a slow development of a sense of humor. | suspect thdf the case of the joke he gave. | don't think there is any
what happens is that a series of sudden steps must be iRrocess of self-reference in the story about the man with
volved rather than a gradation. the wheelbarrow and the excelsior.

Another thing | should like to bring up is, shall we¢ Bateson:When the story is told, the hearer is invited to
put a little more attention on the humorless person anddentify himself either with the gate guard or with the
on the person who is at a given moment humorless? linan with the excelsior. “If you were in that situation”
has seemed to me that the humorless person is the pés the premise which is introduced. That is one part of
son who lacks perspective or lacks the capacity to se¢he problem of self-reference. The other part is related,
something in several different perspectives. Isn't that th | think, to a peculiarity of human communication, which
figure-ground situation again? The humorless personkthink was implicit in what you said, Dr. Monnier, that
sees things only in a very narrow frame of reference, andvhen two human beings are talking or communicating
therefore he cannot shift. in any form, there is a mutual awareness of the fact that

Teuber: For that reason, if we are working on a difficult they are communicating. Itis not clear that similar mu-
experiment, we ordinarily don’t appreciate any sudderfual awareness is always present among animals. In the
increase in difficulty as humorous. courtship of sticklebacks, for example, there is an ex-
McCulloch: If a man already has investigated those pos-Change of signals in quite a complex sequence. The male

sibilities and you bring up one of them, he isn't likely to N@s t0 do A and in reply (as we say) to A, the female
laugh. does X; and X sets free the next step in the male’s be-

Pitts: I should like to say several things, of which anu havior which is B; which sets off the next step in the

. " female’s behavior which is Y; and so on: A-X, B-Y, C—
ber are meant as a summary. First, | should say that/we’ . : . L
; ending with a completion of the driving of the female

?éztr%razﬁgly ;‘gtrﬁsiix:;[i,ol: i:OnrggeSsig?e tgf;hﬁkt:r ' Into a nest which the male has built, where she lays her
9 y JoKe, ang, gs and he looks after them. A, B, X, and Y are var-

we should probably also agree that a certain sudden esd . . o
) AT .| —1ous sorts of perceptible behavior, exhibitionism, as we
is required if it is to produce an effect. The restructuring

will explain Dr. Fremont-Smith’s case of the man who might say: raising the SPInes, exposing the colored belly,
. . ; etc. Butitis fairly doubtful in such sequences how much
is humorless because of his incapacity for restructurin

his point of view, and the suddenness will presumably ach communicates or is adjusting his communication to

explain Tony's case of the joke whose point cannot bethe circumstance of whether it is or is not perceived by

. d . : .. " the recipient. The male will, | think, start doing his belly
perceived without a considerable intellectual appliaati . . .
. . dance in parts of the aquarium where the female can’t see
that is to say, not except by a relatively slow process.

In addition, | still maintain, in agreement with Dr, him.

" ! . When human beings try to communicate with each
Klver, that some additional quantum is required to make . . .
o . . ) other, we raise our voices, for example, according to the
something into a joke. | would like to deviate from that

) : ' distance that the recipient is from us. We modify our
however, for one further point, namely this, that one . . .
speech in all sorts of ways and include in our speech all

must, although this is not the kind of thing | customar . .
. : . o .. |_sorts of messages about how the speech is to be inter-
ily say, not suppose that a joke, every time it is said |or

A . . . preted. At the end of the message, we say, “Over,” in
every time it is heard by a given person, is necessa |I)P
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some form or other. We punctuate. We stop and ask atremont-Smith:And something you wanted to do be-

a given moment, “Have you got me so far?” We watchfore.

the faces of the people we are talking to, to see whethemead: As to grief, if one takes Erich Lindemann’s stud-
the message is getting through, and what they do withes of grief, there is, again, identification involved. His
their faces is a very important contribution to the com-studies, which are the best that | know of, are cases where
munication because it tells us about the success of|thghe total identification with the person who was lost was
communication. The faces give us a message about comuch that it was unbearable. Tension was built up to an
munication at this higher level of abstraction. In humanynbearable point and was released in a different type of
communication, the essence of it, almost, is the fact of ajiaphragmic breakdown. Identification is required be-
mutual awareness of the other person’s perception. Offore there is grief or laughter, but in one case it may be
ten, it gets distorted; often, we don’t behave rationallysomething that is terribly dangerous.

in terms of this awareness. We may repeat and repeat Once, | was presiding at a conference of dreadfully
when we know very well that the other person got thesolemn people on family life. It was just before Mother’s
message. But that mutual awareness seems to me to pyy, and everyone was tired. Our P.T.A. delegate had
very important in human communication. announced she was going home to take up her duties as a
Young: Why do you say “awareness” rather than “re- mother, and | wanted to give the audience a sense of not
peated exchange of signs™? being worried if people went out early on this last morn-
Bateson: Because | want to stress again the implicit con-ing so | said, as chairman, “Our principal mother has al-
tent. Many of the implicit messages are about that awareready gone because she wanted to be home on Mother’s
ness. Day, and we will all understand that this is the day before

Pitts: But what about all this as peculiar to a joke? Mother's Day and anybody who leaves is going home to

) . L . : be a mother.” And then | thought, well, | have to deal
Bateson: The involvement of self in a joke is the thing | - . .
: : . with the men, and | said, “Or going home to help their
was getting to. You can’t stand to hear a joke more than . N . . )
; . . , wives be mothers.” The audience roared with delight. If
three or four times. By the fifth time, you don’t laugh. " .
However. a verv large number of peoole will lauah at al had said it knowingly, they would not have laughed be-
' y larg beop 9 cause they would have been frightened. You can’t have

joke the twentieth time they_tell It . . chairmen, you know, at a conference on family life who
Gerard: Well, that was a shift. Tell it or hear it? make dirty jokes.

Pitts: There was a shift. Fremont-Smith:The audience laughed at you. There
Torre: That is the point now. probably was in that situation a recognition that you had
Bateson: The teller of the joke is able to be self-involved slipped without meaning to, and they were enjoying your
in the joke because he can hear it as if it were newdiscomfiture.

Granted he hears through his Eustachian tubes and nefead: No, the essence of it is, surely, a safe recognition
as a simple recipient, but he can identify with the heareipf the communication of sex, which is one of the funniest
of the joke as a creature who has never heard it beforghings. I think the element of relaxation when it is safe is
and therefore he can laugh. the pertinent thing. The release of tension when unsafety
Fremont-Smith:Two elements come in there. One is the has built up, ties in with what happens in grief and, in a
business of contagion; very often, somebody who has hatense, in orgasm, because orgasm is a problem of safety,
heard the joke or has not understood it at all will laughtoo, of trust.

if the group laughs. But the man hearing a joke for thepitts: | will accept that as an explanation rather than
fifth time does not laugh because the element of surprisgjentification. Many of the most amusing things people
or suddenness is absent. say are not said with the intention of being funny.

Mead: But the Significant thlng still is the conditions un- Bige|ow: Isn’t there some element of persona| discov-
der which laughter will or will not be evoked as they re- ery?

late to the question of identification that Walter broughtYoung: Or group discovery.

up. Humor is a playful change of identification, which is Mead: If it isn’t too painful.

safe. One of the things you communicate to an audience )
when you keep them laughing, is, “It is safe to think like Gerard: To follow up a point that Frank made about the

this, it is safe to think like me, it is safe for a minute to contagion of laughter, you probably all have heard these

say it like that. Nobody will keep you there. You can get 'aughing” records. If I hear one by myself, | am quite
back. You can move around. Itis play. It is free.” able not to laugh; but in a group, when laughing starts, |

6Cobb, S., and Lindemann, E.: Neuropsychiatric observatitanagement of the Cocoanut Grove Burns at the Massach@etisral Hospi-
tal. Philadelphia, Lippincott, 1943 (p. 14-34).
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cannot avoid an uncontrollable laughing response. Thison Bonin: The question as to how we patrticipate in and
is a case, then, of laughter itself provoking laughter, with how we perceive the emotional state of another being is a
out any symbolic or conscious or logical or other mean-large problem which | don’t believe anybody has tackled
ing. very clearly.

Mead: Yawning, too, provokes yawning. Bateson:When | was talking of mutual awareness of

Fremont-Smith:Laughter has memory meaning, and perception, | was leading up to empathy.
therefore symbolic meaning, | would think. von Bonin: Mutual awareness of perception?

Gerard: | don’t know that it has to have any memory Bateson:Yes, in human communication.
meaning. Pitts: It does not generate laughter.

Fremont-Smith:Would someone who has never laughedwiesner: One does not laugh hard where these is not
go off that way? | think it almost inevitable that hear- the possibility of feedback. If you are listening to the
ing laughter and seeing other people laugh would evokeadio by yourself or reading a book, you will chuckle,
memories of laughing situations, unconscious memOI‘ieSNhereas the same stimulus, in a group, may evoke enor-
Gerard: Itwould be interesting to try it out on somebody mous laughter.

who has never laughed, if such a person could be fou dMead: A Comp|ete sequence can be proposed from the
Fremont-Smith:There is contagious coughing at a con- smile to the socialized dance or to copulation, but then
cert or in a whooping cough ward; if one person starts tagrief cannot be handled in it. Grief, in a sense, would
whoop, they will all whoop; and if somebody has tearshave to be regarded as a failure in social interaction. The
come to his eyes and you watch him, tears are very likelysobbing that goes with grief is not dependent on the pres-
to spring to your eyes. ence of another person, and yet it has the same convulsive
Young: Have we sufficiently recognized the place of aspects.

laughter in communication signs? The difference he- In the conference on “Problems of Consciousness”
tween man and the stickleback is that we have spedifield last week, one of the problems raised was the pro-
signs to indicate communication in general; a series| ofective function of breaks in tension.

those, which are very complicated, start on the face, Pitts: Does anyone know what the word “tension” is a
wonder if there is any significance in the proximity of metaphor for? | think that is the most promising avenue
the face area, the mouth area, and the laryngeal areas of approach, but this is the difficulty that strikes me first.
speech in the cortex. Is it an accident that the smallestiead: It is an idea that has arisen in the course of stud-
communication signs appear in the face and are part, ales on epilepsy. If all convulsive states could be regarded
most, of the speech mechanism itself? From the face, as having protective functions in breaking rising tension,
whole series of communication signs for use in expressthen they could be differentiated in terms of how much
ing more emphatic and sudden achievements of commtheed of protection one has. Laughter protects in a real
nication spread down. The diaphragm has been mencommunication system with other people. Grief protects
tioned, but convulsions of the entire organism may beagainst a moving out of communication, against such an
used to indicate sudden and important intercommunicaidentification with the dead that one is no longer in com-
tion, as, for example, in dancing. munication at all. They both are protective and they both
Klver: In connection with Dr. Young’s remarks, it is @ are comments on communication, but one of them oc-
very interesting point that many animals communicatecurs in a real intercommunication system and one occurs
with the face of man instead of some other part of the huoutside it.

man anatomy. It may be worth while to study this form Monnier: | have the impression that the physiological
of communication and also to get some information 0nhasis of these two expressions, laughter and grief, is
animals which do not communicate with the face. As fardifferent. Both these expressions have different physi-
as our own reactions to the human face, it is somewhag|ogical inductors. There are cases in which paroxysmal
surprising that we speak so often of sweet, sour, and bitiaughter leads to loss of tone, patients who, when laugh-
ter faces. There seems to be a strong tendency in man {Ag at a joke, lose their tone and fall prone. This is called
communicate in terms of gustatory qualities. catalepsy and may be the result of a generalized emotion
von Bonin:| think most emotions are contagious, or tension. In grief, as we know from primitive soci-
whether they appear in the face or not. If somebody crieseties, a generalized emotion may end in rhythmic vocal
many will start crying. You may not and | may not, but expression and not in a collapse of tone. In both cases,
very many people will. relaxation of tension is obtained.

Gerard: At least you won’t go around giggling, chuckr Mead: But either control or loss of control is possible.
ling, or laughing. Grief can be controlled; Mourning can be patterned so
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that it is highly stylized and has a rhythmic quality which McCulloch: And the orangutan.

is reassuring, or it can be of the type that moves morevionnier: The common feature of the two conditions
and more towards loss of control. One can be helplesghich produce the tickling sensation and laughter is the
with sobbing or helpless with laughter. There are tworepetitive action of very slight, or even subliminal, stim-
possibilities in the same system, really, either to achieveli. This gives rise to a spreading process, which acti-
oscillatory steadiness or to move toward the point wh l&ates consciousness. We spoke, in the meeting on con-
people throw themselves on the ground and no longesciousness of the ascending activating reticular sys-
have any control at all. tem, which has been identified by Moruzzi and Magoun
Fremont-Smith:The small child so frequently goes back and which induces the arousal reaction. The mecha-
and forth between laughter to crying. nisms which increase consciousness, pain or laughter
McCulloch: Well, isn't it true that with most people, if Produced by a tickling sensation, have something in com-
they getto |aughing very hard, are aptto end up Weepi Q{non. They are put in action by repetitive stimuliand they
too? | don’t think the two mechanisms are completely in-induce a generalized excitatory state. If the increase in
dependent. tension becomes too great, it may suddenly be cut by a
Fremont-Smith:| think it is interesting, after what Dr,| Protective mechanism which produces, in one case, loss

Monnier said, to touch on narcolepsy. There are patient§ consciousness or tone and, in other cases, rhythmic
who have a lesion in the hypothalamic area and are ¢ rvocal expression. But these various forms of expression
stantly dropping off to sleep. They are relieved of this &€ always the result of repetitive stimuli, ending in a
sleep tendency by the benzedrine group of drugs but thel

idespread (irradiated) paroxysmal excitation.
cannot go to the movies frequenﬂy because the co i(;MCCU”OCh: There are two varieties of tickling. We use
throw them into unconsciousness.

one word for two entirely different things, | am sure.
Pitts: Do you know anything of the effect of grief o There is tickling in the sense in which a fly tickles you
such patients?

or a straw up your nose tickles you, and there is the tick-
Fremont-Smith:No.

ling produced by a rather strong stimulus of a fluctuating

. kind, which results in laughter. That kind of tickling can
McCulloch: I had toigo over the literature about fo I rarely be done to oneself. The kind with the straw up
years ago. At the}t time, there was no recorded Case 18ne's nose certainly can. They differ in the self-reference
which grief precipitated sleep, at least none | could fi d'componentin them. The one that produces laughter loses
On the other hand, | myself have seen cases, and thefg eftect in many postencephalitic patients, while the
are several instances in the literature, in which anger presiner does not. Postencephalitic patients do not laugh
cipitated it. _ _ . and almost all of them show also a remarkable reduction
Fremont-Smith:And conflict. | have seen emotional n sexual activity. Those who have lost laughter have lost
conflicts in the narcoleptic precipitate the sleep state irsex, for the most part. It is the common mechanism in-
exactly the same way as any other psychosomatic pheylved.

nomenon was precipitated. von Bonin: Does the straw ever evoke laughter in any-
Quastler: What happens to the narcoleptic if you make gne?

him laugh just by tickling him, without any humor bein
involved at all?

Fremont-Smith:I think they lose their tone and may g
right into sleep.

Quastler: Itis the laughing that causes it?

Pitts: Itis rather more like itching than tickling.

Mead: You have a problem here, Warren, if you equate
repetitive tickling with various varieties of sexual fore-
play that act as sexual stimulant, for that can be some-
thing self-administered or other-person administered.
Fremont-Smith:Yes. McCulloch: That's right, it can be; there is only the
von Bonin: Lachschlagn German. question of whether it must be brushed off or whether it
Bateson: Tickling for some reason hasn't been men- switches over to sexual excitement. But the kind of tick-
tioned, or the relation between laughing and the scratcting that evokes laughter is lost in the postencephalitic
reflex. | wish somebody who knows about such thingswhose sexuality is also down.

would speak about them. Bowman: The straw can cause a sneeze. Is that an allied
Bateson:We use tickling metaphorically; we laugh effect?

when “tickled.” Mead: Quite.

Klver: So does the chimpanzee. Bateson:Do you think one could discriminate between

“Monnier, M.: Experimental work on sleep and other variaiimconsciousnesf®roblems of Consciousnessbramson, H. A., Editor. Third
Conf. New York, Josiah Macy, Jr. Foundation, 1952 (p. 107).
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of the communicator or what is aroused in the mind of
n the recipient. It seems to me very, very important for so-
ciocultural investigation and for psychologic and physi-
ologic investigation to begin from some fairly sharp cri-
terion for what is in the message. Dr. Mead told a story
about herself as a president. Von Bonin said that it was
) a Schadenfreudpke. He heard an overtone which Dr.
Bateson:That is one type. How about the other? Mead, so far as consciousness is concerned, is prepared
McCulloch: The other type is produced usually by stim- to deny, perhaps correctly. She, after all, was present at
ulation in the small of the back of a rhythmical kind. The the meeting and von Bonin wasn'’t. But it is awfu”y hard
cat will start arching and its tail goes up. The dog is tick- to test any statement of that kind. One uses one’s sensi-
lish in the same region, and it is in this region that man istivity and one’s imperfect knowledge of his own commu-
also most ticklish. nicative habits. One predicts. The question is, if one had
Pitts: It seems to be wholly pleasant, though, in the casea satisfactory working hypothesis, or some idea of the
of the cat or dog, whereas we don’t usually enjoy beihgtypes of paradigm which lead to something like laughter
tickled. — could the occurrence of laughter be used as an indi-

Teuber: Oh, it can end by the cat biting. The transition cator for what there was implicit in the communication?
can be sudden. That is the question in which | would be interested, not

Mead: There are cases where tickling is a definite fo mS0 much in the significance of the laughter as in using its

of foreplay and other contexts where tickling is regarded®ccurrence as an indicator.

as unpleasant. Take the tickling that occurs among addvicCulloch: May | say that we have two questions still
lescents, for instance, where it is very common. This isPefore us. Itis fairly clear that one item of value in jests
an age that goes in for a great deal of tickling. If it cannotleading to laughter is that the joke sets up some kind of a
be allowed to go to a sexual conclusion and it is unpleastelation in which it is safe to play. The second thing that
ant, it becomes a rejected activity, but in an approved sitis fairly clear is that there is always some re-shuffling or
uation of very rough forms of courtship of certain sorts, restating of the problem, which in itself may be valuable
tick"ng goes right into a deve|0ping sexual sequence. in the transfer of information. But it is by no means clear
Klver: We have discussed a number of situations |inthat these are the only functions that humor may have in
which a sudden break, reversal, or discontinuity leads tgOmmunication. There is the double role of the jest, one,
a restructuring or reorganizing of the whole field. Suchth® reorganization within the person, and the other, the
situations occur on all levels of behavior, ranging from '€0rganization between people, and | don't believe this
the perceptual to the emotional. It seems impossible t&'@s been sufficiently disclosed. Can we have Bateson say
discuss all these situations profitably in a general nce more what he thinks is communicated besides what
without recourse to a scientific analysis of particular sit- '0rmally appears in the jest? Is it the relation of people

uations. Only such an analysis can specify the pro er_t-o one :_another? Is it the relation of people to themselves
ties of a given structure as well as the conditions in the the situation?

external and internal environment related to this strucBateson:In human exchange, in general, we deal with
ture and governing the transition from one structure [tomaterial which cannot be overtly communicated: the
another. Let us suppose such an analysis of a Concre@’emises of how we understand life, how we construct
situation, for example, of a certain phenomenon in theour understandings, and so forth. These are very, very
field of laughter, has been successful in specifying thedifficult matters for people to talk about with precision,
numerous psychological, physiological, and other factprdut if these premises are out of kilter between two peo-
involved and let us suppose the results of such a scientifiele, the individuals grow anxious or unhappy. Humor
analysis are handed to Dr. Bateson. The question | wis§€ems to me to be important in that it gives the persons
to raise is whether at this point there are any problem&n indirect clue to what sort of view of life they share or
left unsolved? And if so, what are these problems? | Mmightshare.

Bateson: Yes. | opened the discussion with the focus on S t0 the way in which humor does that: Consider
laughter and humor, but the thing that | would be int r.some swallows that are migrating, we will say, from Lon-

ested in from such a study would be to use the occurrencgiOn t© New York and suppose that we are scientists who

of laughter as an indicator, a sort of litmus paper. Thisface the problem of finding out how the swallows know

would be helpful in studying the implicit content of com- the route. We invite the swallows to communicate to us

munication. It is an extraordinarily hard thing to study, NOW their conceptual world is made up: what sense data
actually, because we do not know what is in the mi gthey use and how these data are fitted together to enable

these two sorts of tickling in a dog?

McCulloch: Yes, very decidedly, and in the cat it is ev
easier.

von Bonin: You can tickle the ear of a cat.

McCulloch: Yes, and the ear starts to snap, to get rid |of
the tickle, and then the paw comes up.
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them to find their way. If we watch the swallows and we such as dilatation of the skin vessels, which are opposed
find, for example, that they travel on a great circle with- to those found in an anxiety reaction. Anxiety is almost
out error, it is true we know something about the swal-always associated with the absence of a smile and with a
lows now that we did not know before, but we are left fall in skin temperature.

pretty much in the dark on the question of how they do|it. Bateson: | think we are clear on the reassurant aspects
The only way in which we can have the swallows com-of Jaughter, the in-group statements, the affirmation of
municate to us how they know is either by their making group membership which is implied when both individ-
errors and correcting them or by our performing exper-yals laugh or smile; and we are clear enough that laugh-
iments which will put them in error and then observing ter, especially thoracic rather than belly laughter, is a
which errors they can correct and which they cannot. | conventional sign which people use to each other, quite
It seems to me that a very important element is adde@part from whether it is the “real thing.” Such laughter

in human communication when B is able to observe w abecomes almost a part of the Vocabu|ary and is almost
corrections A makes in his (A's) course. One of the as voluntary as the use of words, not quite but nearly
questions which the young psychiatrist asks is, “Is it aso. The problem, which | want to push toward, is that of
bad thing to say such-and-such to a patient in such-andnvoluntary laughter and its antecedents, rather than the

such a situation?” to which the only answer is, if it be|a problem of the function of laughter between two persons
bad thing and the patient react unfavorably to that “bad"in melting the ice.

thing, and if it be later possible to communicate to they,.culloch: The latter says
patient that that was the thing to which he reacted un ’
favorably, then all may be well. In fact, if the therapist

“l got you,” and “I got you
at the level of premises.”

) ) : Bateson: At the level of premises, and it is indicated that
is able to correct his course and thereby communicate t . : ) .
e premises are right because there is a crisscross of

the patient some hint of how matters appear to the th ra}'hem We define a point not by drawing a line but by
pist, the original error may become a very important and '

useful thing in the communication. A great deal of com- making two lines cross.

munication occurs not directly but by the commission pf KUPi€: Laughteris in itself a language, and, like all lan-
error and its later correction. guages, it can say many things. In the rectangle of Figure

It seems to me that the nature of a jest is somehowt &re represented two pp!es of meaningfulness. At one is
related to this point, that when the joke breaks open a ndhe unchecked or uninhibited belly laugh, and at the other
the implicit levels have been touched, have met eacfihe inhibited laughter. The major difference between the
other, and oscillation has occurred, the laughter v .two poles is that at the one extreme there is a general

3 -
fies an agreement that this is “unimportant,” it is “play,” sense of group-support and group-acceptance; whereas
and yet, within the very situation which is defined b

" at the other end, the laughter is group-alien. Group-
the laughter as play, there is a juxtaposition of contrastSUPPOrted as opposed to “group-alien” refers to the re-
ing polarities, which contrast may be compared to t

dationship that is communicated between the person who
commission and correction of an error. The laughter let$Stats the laughter and the group to which he is talking,
those who laugh know that there is a common subsu

or the group that is represented, or that he represents. It
tion of how they see the universe. Do | answer the ques™@Y b€ @ group that is present in the flesh or a group
tion that you asked?

S-
that is there only in his thinking and in his own words or
McCulloch: Exactly.
Fremont-Smith:l wonder if we don’t have to go back

actions.

UNINHIBITED INHIBITED LAUGHTER

to the earliest development of laughter or smiling in the “Belly Laugh* s
infant to get some idea of all the meaning of the shared Gi’:ij:‘::ﬁ  Hostie
experience? One of the early ways of COMMUNICAtON DE- oo acomone G
tween the mother and the baby is the mother’s smile to Loving / it
the baby, which a little later is responded to by a smile "™ i

on the part of the baby. The mother’s smile is one of the FIGURE 1
basic means of reassurance to the small child. It seems
to me that when two people are talking and one of them

X _ ) In the unchecked belly laugh, there may be a loving
smiles at the ﬁther, the smile c.ontﬁlr:.sl,(the elen|1.<|a(nt of r€ajement. Therefore, it is guiltless and is not held in check
assurance. The person is saying, I like you, I like whaty, 4 it feelings; whereas, in the inhibited laughter, as

you are saying, | understand you,” so that it is a sign|of o 311 know, it is difficult sometimes to tell whether a

the effectiveness of their communication; it is a reassur-

L : : ) ) person is laughing or is grimacing with hostility. It car-
ance. A smile is associated with physiological changesyieg an implication of masked hatred, with an enormous
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guilt factor which stifles the laughter even as one laughsconscious, either to repeat that experience in the future
Finally, there is an element of triumph in the uncheckedor else to avoid it in the future. Emotions give experi-
belly laugh. The person is unafraid, free of all apprehen-ence either a plus or a negative sign. | believe that one
sion of defeat and of the fear that inhibits the ordinarycan group all emotional states in these two categories.
tense laughter, with which, | am afraid, we are far mgreSometimes their influence is relative and the same expe-
familiar. rience evokes both plus and minus reaction, for special
One other point: | drew this line slanting in this way reasons; but, basically, the emotion always falls on one
purposely to indicate diagrammatically that these neveside or the other. By and large, anger and elation are the
occur in pure culture but that there are always varyingemotional qualities which tend to be repeated, whereas
admixtures of the two components. It must also be addeéear and depression are the emotional qualities that we
that these differences can exist on conscious and/or juravoid if we can.
conscious levels of psychological function. We can pe The relationship of an affect to a drive of any kind
triumphant and loving on a conscious level, yet full of can, therefore, best be understood in these terms. To
hate and guilt on an unconscious level, or vice versaput this succinctly, my thesis about tension is that the
This makes the phenomena of laughter as complex aword is a figure of speech by which we characterize
are all other mental acts. Finally, in any considerationthat state which arises within us whenever there is some
of the problems of laughter, as in all emotional prop-compelling inner necessity towards some action against
lems, we must include a consideration of the role of trig-which at the same time there are countervailing forces.
ger mechanisms. Laughterpar excellanceeleased by| These countervailing forces can be external or internal
such mechanisms. In this respect, it is closer to a phoer both. They can be conscious or unconscious or both.
bic mechanism than is usually realized. This trigger ele-But where there are no countervailing forces, the mere
ment, which | plan to discuss in connection with the role existence of an impulse towards something does not give
of feedback mechanisms in emotional processes, is pnese to that inner experience which we characterize with
of the basic elements in laughter which has been overthe particular word “tension.” The countervailing force
looked. may be nothing more important than the unavoidable de-

Bateson: With shared guilt as a very important element, lay which is inherent in the transport of chemicals in any
down in the lower right side of the diagram. multicellular organism. Tension, like all psychic phe-

Kubie: When guilt is shared, you receive some degre oflomena, is inconceivable without delay. In human life,
group support. one sees this inits simplest form in the infant, where a de-

Bateson: Yes. What | was getting at is that these co lay of only a few seconds is enough to evoke random dis-

: - “charge which is the infantile precursor of the controlled

ponents of yours keep crisscrossing on each other. ; . : L
. i tensions of adult life. Thus, tension, as we know it in
Kubie: They are all mixed together. To represent all pas-5 4t life, implies an aggregate of forces moving in one

sible permutations and combinations diagrammaticallyyirection opposed by an aggregate of internal and exter-
we would need a series of planes in a three dimensiana,) torces moving in another.

nomograrﬁ.. ) Bateson:When we say that a man is tense, we mean,
McCulloch: Larry, how about attempting to state what | suppose, that while his hand is lying on the table, or

we are talking about when we speak of the release ofherever it is, there is more muscular activity going on
tension that comes with laughter? What are we talkingy, it than need be; that not only is there the necessary
about? tension in the flexor to support the hand in the position
Kubie: That is Chapter IV of the manuscript | have in which it is, but also some antagonistic contribution in
brought with mé. the extensor. The metaphor of tension is a psychologi-
McCulloch: How do we go at it? cal metaphor but often it is worked out or exemplified by
Kubie: | hesitate to leap into the middle of an exposi- €xtensor-flexor opposition in the body.

tion which requires step-by-step logical elaboration, butMcCulloch: In other words, it is a rise in tension in the
in essence, my thesis is that the peculiar attribute of emomuscle that we are talking about when we say a man is
tions in psychological affairs is that they impose an au-getting tense?

tomatic value-judgment on experience, which does on@ateson: Or it is from that rise of tension that we derive
of two things: this creates an impulse, conscious or Unthe psychological metaphor. | don’t want to suggest that

8nomogram A diagram representing a relationship between three oemariables by means of a number of straight or curved scates,
arranged that the value of one variable corresponding engralues of the others can be found by a simple geometricatieation (e.g. by means
of one or more straight lines drawn to intersect the scaltsesappropriate values). Also callatignment chart

9Dr. Kubie refers to Chapter IV of a manuscript on which he dramore extensively in the next section.
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language precedes the physiology or vice versa. | don’tan be precipitated in various directions. Although in it-
know about that. self it is undifferentiated, out of it can come tears, laugh-

Young: Is it physiological? Is the physiology correct? || ter, anger, elation, depression, fear, and even sleep or an
think not. The balance, if you are speaking of a balanceébsessional-compulsive furor. It is this diffuse, undiffe
between antagonists, will not be at different levels, as faentiated state for which we seek a name. It is not the
as | know. same as alertness, yet it is quite different from a state

Gerard: | think what Gregory says is certainly valid in ©f Sléep or apathy. We must use some figurative word
many cases. | don't think it is universal. to characterize it. The particular example which Gre-

Young: | don't think it is the basis of what we mean b gory Bateson used is, in some ways, the simplest, be-
tensioﬁ Itis a false clue, if | may say so cause there the tension is expressed in muscular terms

) ) i , and is related to a close balance between aggression and
Bateson:That s the question | was asking. Would it e ji5 \yithholding. Yet, one can also find its expression
false or true? in speech, or in specific somatic language, such as that
Young: | would suspect it. of the gastrointestinal tract, among people who, on the
Bateson: There are people whose psychological tensiorsomato-muscular side, are quite relaxed. The particu-
is expressed with a general limpness. lar somatic vehicle which is used varies from individ-
McCulloch: Peop|e Comp]ain of a headache when th al to individual. Nobody has ever found a satisfactory
report tension, and tension of the Sca|p muscles ca b@efinition of it, but nobody can think in this field with-
recorded. It appears in many EEG tracings. out accepting the existence of this phenomenon because
Young: But that is different from his thesis altogether. SUPI€ctively we are aware that there is something which

Certainly, there would be other somatic manifestations€ h?“{? to characterize by some such word as tension.
accompanying so-called tension. Call it “X” if you prefer, as long as we all know that

Gerard: He is equating tension and tortis What is it we are thinking and talking about a state which arises in

specifically that you are objecting to, John? | don't qui ehuman bemg; and which can, under apprqprlate internal
understand. and external circumstances, be channeled into any of var-

] ) . ious directions. Tension is not a bad word with which to
Young: | think the danger is that we should use this rel

. “characterize it figuratively, and its use crops us again and
tively low-level metaphor for more than a metaphor. T €again precisely because it gives us a sense of knowing

tension you are speaking of is surely at an altogether difyy 4t we are communicating about with one another.

ferent IeYeI. i Hutchinson: | want to add two points: first, it seems to
Bt?]teson.We don’tknow how much the levels echo each o that the very fact that some people, as Gregory said,
other.

_ o show a sort of limpness suggests that this psychological
Gerard: What | understand Gregory is asking is whethertension can be modified or reversed by a learning pro-
there is a sufficient correlation between this internakstat cess. If so, this leaves the whole thing wide open, so that
or emotional state that is called tension and a maniobjections are probably irrelevant until they are further
fest physiological state in terms of muscle tension soanalyzed.

that there could be an eti_ologiéékelationship between My second point is that, etymologically or semanti-
them. Now, you feel that is entirely wrong? cally, there are probably two things involved: the obvious
Young: | should doubt it. observation made in many cultures that there is increased
Gerard: Why do you react so strongly? | would hav tension of the fingers, and, something which continually
doubts about it but, on the whole, | would be inclined to Crops up even in the most respectable writing on com-
be hospitable to thinking along those lines. parative behavior, a consideration of the discharge as a
Kubie: | wonder whether one of the reasons why t isrelease of something like potential energy, so that one

concept seems so difficult (and | have heard it bat ed)_artic_ular kind of poter_ltial energy, and its release,_ occur
around a hundred times) is because of the implicit as/N9: IN our example, in the musculature of the fingers,
sumption that some kind of undifferentiated emotional®CcUPIes a considerable semantic area in discussions of
state can form in us which cannot itself properly be call gthis kind.

an emotional state. It might be called a pre-emotionaPateson:Would we get on better if, instead of saying we
state, or a larval emotional state, or a precursor state jouifust conceptualize this state that Kubie has just offered

of which emotional feelings and actions and expressions!S, we said that the important thing might be to build a
classification of the resolutions of such states? Later, we

1%onus The condition or state of muscular tone; the proper eligtid the organs; tonicity.
Uetiologist One who studies etiology or the science of causes.
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could ask about the states themselves.

Young: That is rather my objection. From a physiologj- interests of our theories.
cal point of view, | would say it is dangerous to simplify, Young: How do you identify the state before it has
as Kubie suggests, by postulating a central reservoir ofeached the extremes you mention?

tension. | would say that was a dangerous approach|fofon Bonin: Being a biologist, | can't talk in abstractions,
the cerebral physiologist and that, however hard it mayso take the example of a man who hears a shoe thrown
be, we must dissect these individual manifestations thajown by somebody who is undressing above. He ex-
we classify as tension and identify their cerebral com O-pects, of course, the next shoe to be dropped too, but the
nents. sound never comes. What happens, as | see it, is that
Kubie: I am not assuming the existence of a single cen-he forecasts in his mind the noise of the second shoe
tral mechanism. | am saying only that clinically an ex- falling down. | would look in the cerebral cortex for
traordinary transmutability among various kinds of ten-some configuration which makes that forecast effective,
sion states is observed. This suggests that there is somand | would expect that the noise that actually follows
thing which precedes any of the various differentiateddestroys the configuration that is forecasted and lets the
forms of emotional experience, acting almost as a comnerve cells resume their normal rhythm.

mon root out of which all can evolve. This inescapableyoung: | would accept that.

clinical fact has to be included among the phenomeng,, gonin: Whether the thing forecast is a happening in
that we are trying to understand and explain. the outside world or something the individual programs
McCulloch: May I put it somewhat differently? Supposg for himself, as the boy who washes his hands or wants
a man is tense; in that man is there any place where ong count, when something that the brain has made up
could look and find a particular change? its mind should happen, either within or without, does
Kubie: | shall counter the question with a question. Let not come about, then that release of the neuronal pattern
us picture three youngsters. One has an intense eatinghich would come about if the program were carried out
compulsion. The second has a handwashing compulsjois inhibited.

The third has a counting compulsion. As we have said, ifGerard: Gerhardt, | like that. But why do you call it a
the subject does not flght against his own inner drive n(bi0|ogica| or physiological explanation?

if there is no external person or force which acts against,5 4 Bonin: The two shoes will fit.

it, the drive will be expressed freely and insatiably. T € Fremont-Smith-Erom the biological aspect, it is very

one will eat voraciously, even until he vomits and af- w . .
. : . concrete. You said “when the brain had made up its
ter. The other will wash his hands until soap and towels . ',
) ) -mind.
and water are exhausted or until the skin peals from his

hands, leaving open sores. The third child will count yn-Frank: May I remind you that Howard Liddell has said

til there is nothing around to count. As long as one ofthat he can distinguish in his experimental animals be-
the individuals is carried on the flood tide of his drive, Ween an acute alarm reaction and what he has called the

neither another’s observations of him nor his own s hl_state of watchfulness? He has various criteria, both phys-
iological and motor for doing so. In the experimental an-

observation will lead to a state of “tension,” whatever ' HE ;
that may be. On the other hand, if anyone tries to stogM&! the expectancy that something is going to happen
duces a sort of subaclfemotional state, if it can be

him, or if he tries to stop himself, a state arises in him|at’'®
once for which the observer, whether he be uneducateg?'led that.

or the most highly trained and sophisticated psycholoMcCulloch: The expectancy is definitely revealed by
gist, will automatically turn to the word “tension.” For motor manifestations.

this state, we have no other name at present. In this staterank: But some physiological variables were also
of “tension,” many different things can happen. The per-recorded.

son can have an attack of what the layman calls “hystermonnier: It is hardly necessary to recall what happens
ics,” and laugh and cry. He can become overwhelmingyto the electrical activity of the brain when a subject
depressed and morose. He can go into a state of panic @uddenly awakens and become alert or excited. There
rage or elation. He can get bowel upsets. He can vorits a real spectrum of changes paralleling the transition
Or he may even, paradoxically enough, go to sleep| from deep sleep to alertness or an excitatory state, or
am not trying to explain tension. | am trying, rather, to from deep narcosl$ to wakefulness. The chief changes
characterize it in all of its complexity, to save ourselvesare accompanied by electrical activities of increased fre-

from the seductive tendency to oversimplify nature in the

2subacute Between acute and chronic.
Bnarcosis A state of drowsiness, stupor, or insensibility; dagthiitaio produce such a state (obs.); the production of sustate, esp. by
means of a drug.
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guency and lower voltage, the so-called desynchronizaweak way of objecting to the use of the word tension.

tion of electrical patterns. At the same time, the cortexyon Bonin: Does anybody object? | thought we had

becomes more reactive to afferent stimuli. All organs,made neurologists of the physiologists. | thought we took
including the cortex, which can be considered as a terit for granted there is such a thing as a brain.

minal organ, simultaneously show a change in reactivrgper: |t was not Kubie but Bateson who started the
ity and functional readiness. This shift may be due t aargument about physiology. Gregory was the one who
greater generalization of afferéfstimuli, or to a greater suggested that “tension,” in Kubie’s sense, might be cor-
reactivity of the sensory, cortical, and motor 0rgans|tOrg|ated with some measurable tonus, either postural or
the same stimuli. On the contrary, in deep sleep therenia| Such correlations have been looked for in many
is a decrease in reactivity on all levels: cortex, musclesy|oces but, as Dr. Young said, just about every correlation
sensory organs. This is particularly obvious of increasedy 5t has been claimed to exist has turned out to be unre-
tension, manic excitement or anxiety. In these cases eleg e We certainly can’t expect any simple one-to-one
trical fast activities of low voltage are found in increas dcorrelations, no matter whether we use the electromyo-
proportion in the precentral and postcentral region of hegram, the galvanic skin response, or even the EEG. The
cortex, as a 'sym.ptom of greater reactivity of the cort XEEG, though, may be a special case. If worked with on
to afferent stimuli. the head end of the animal, one seems to get fairly good
von Bonin: The precentral gyrus receives radiationscorrelations not with tension but, at least, with relaxatio
which come from cerebellum, as | understand. Is that |t has always bothered me that the most reliable thing
correct? an EEG can show is that the brain is not doing anything
Monnier: Yes, the whole area, precentral and centralsignificant at the time of recording. At such times, the
becomes a place for afferent stimulation, not only fromEEG shows characteristic regular activity; but as soon as
the primary sensory afferents but also from other parts othe brain is doing something (usually it is very difficult to
the brain. say what), this regular activity disappears. For that rea-
von Bonin: Oh, yes, surely. son, | have never been too sure that searching for corre-
McCulloch: Even photic stimulation comes through { lations between mental states a_\nd EEG signs would lead
precentral areas, is that right? very far. But_ you were challenging pe_op_le t_o show some
Monnier: Thats right. electrophysiologic correlates of multiplication, perkap

) o ) with tongue in cheek, and | want to pick that up.
von Bonin: The afferent activity can be picked up pre-

A young lady, Lila Ghent, has investigated the ef-
centrally even after the cerebellum has been destroyed.tocts of various types of tasks on the slow-wave activ-

Bigelow: | understood the question as to what trace canty shown by the EEG of patients who have had elec-
be found of the existence of tension to be one raised ifroshock. During the rather long periods after the elec-
objection to the use of concept of “tension,” at least totroshock when the EEG showed slow waves, these pa-
its use as if it were something centralized or local. |Ittients were asked to perform various tasks, for instance,
seems to me that this is a very weak objection beca S%ppmg with a Sty|us on a drum. Such rhythm|c tappmg
there are certainly changes which occur in the neurologaholished the slow-wave activity for a short time; if they
ical system, which we know must occur because of e tewent on tapping, the slow waves reappeared. The picture
rior evidence, of which we cannot find any direct trace Ywas somewhat different with patients who were asked
anatomical means. For example, if a man is multiplyingto perform more complex tasks. If they were told to go
a sum in his head, | challenge anyone to find out framthrough a reaction time experiment, the slow-wave activ-
external changes whether he is multiplying, and yet itity was abolished for quite a long time. Another effective
can be determined that he is multiplying by the answersyay of abolishing the abnormal slow-wave activity was
he gives to questions. There should be no objection t@o ask them to count back from one hundred by sevens.

Kubie's using the word tension as he pleases. His 0bThis serial subtraction very markedly reduced their slow-
servation that tension, in his sense, is something that igave activity.

probably widely spread over a number of different loc “Bigelow: Can you distinguish by that method, say, sub-
tions, of concepts or type situations, is not negated siM¢;4tion from multiplication?

ply by the fact that Kubie can’t put his finger on exact
what physiological or neurological change occurs wh
tension exists.

McCulloch: | am not sure Kubie can't, sooner or later.

Bigelow: | am not sure, either, but | say this is a very

Y Teuber: I should suppose not. However, it wasn't tried.
here is no reason to believe that division or multiplica-

tion would have effects different from addition or sub-

traction. There was something rather odd though: the

14afferent Bringing or conducting inwards or towards. Chiefly in Phgs.afferent nerves, vessels.
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most effective way of getting rid of the slow waves was be different but have some common property? Isn't the
when the patients made errors. When a patient made answer to the question this: that if “tension” is to be a
mistake in counting, his slow waves disappeared for auseful word, it must cover some properties which are in
particularly long time. some way different but have a common aspect?

Bigelow: Mental processes may be determined by termi-Gerard: | was going to say another word on the physio-
nal performance only, perhaps. logical side. It seems to me that if we substitute the phys-
Teuber: Surely. iological term “irradiation,” which is not too well-defined
Gerard: What happens to the Cheshire cat's smile wher" t€rms of its mechanisms but is objectively quite mea-
the cat disappears, in other words. surable, and then think of irradiation as increasing in

) . . . . | quantity as an excitation state builds up in neuron pools,
Young: The danger is, surely, if terminal effects which it will help. Then when we want to ask, “What do we

are similar are referred to one postulated central source o p hall h back
which then turns out not to be one. rhean by excitation state?”, we shall have to go back to
) ) . the concentration of energy-rich phosphates in the mem-
Bigelow: It depends upon whe’ther the oneness is Critiyrane or the number of potassium ions that have crossed
cal. Is itin this case? It hasn't been demonstrated yety - gomething like that, in other words, to perfectly real
so far as | can see. | grant it is a possibility, but it has tthings whether or not we know just which they are.
been shown. We are not too far away from this general concept
Young: That is what we are asking Dr. Kubie. of tension, and that is why | feel there is a good deal of
Gerard: The only personwho has made even a presumpvalidity in the kind of tie-up Gregory is trying to make.
tive attempt so far to give this any kind of an organijc We recognize an increase in tension, subjectively in our-
mechanism has been Monnier, who tried to tie theseselves and objectively in others, in terms of increasing
things up to changes in the measurable behavior of neuseuronal irradiation, whether it is increased contraction
rons, at least through their distant signals of the EEGof antagonist flexors and extensors or whether it is tap-
changes. Nobody else tried to do it so nobody else shaulding the table with the fingers or whether it is shifting
be criticized. That is why | did not think your objection, around restlessly in a chair or whether it is performing a
Dr. Young, to what Gregory said was valid. You were ritualistic act or whether it is merely counting mentally a
reacting to the kind of dangerous verbal analyzing thaseries of numbers. There is greater activity of some sort,
Evelyn Hutchinson was warning against, the idea of thegreater neurological discharge, spreading over a wider
building up of potential energy. It is hard to avoid this and wider group of neurons, it seems to me. Do any
idea. Adrian told me he could not do so. The reason whyof you physiologists take exception to that in biologi-
one gets a little bit apprehensive about it is that we arecal terms, and do any of the psychological people feel
perfectly sure that the kind of thing a neurophysiologjstthat that is too far away from what we really do mean by
means when speaking of inhibition and so on — well, we“tension?”
are sure he does not mean “inhibition” in the psycholog-Kiver: From a psychological point of view, it is worth
ical sense but perhaps we are not even sure of that! Buhentioning that tension, whatever it is, and the percep-
Gregory’s original question, it seemed to me, did not im-tion of tension are two different things. The fact that one
ply a positive answer, merely being an attempt to get ais able to perceive tension in the face of a person does not
the origin of the use of the figure. | think it was entirely necessarily imply that the observed person is in a state of
legitimate from that point of view. tension. Nor does it imply that the observer is tense. Ei-
McCulloch: Well, may | put the question in a slightly ther the observer or the observed person or both of them
different way? Is the word “tension” simply one name may or may not be in a state of tension. Under patho-
for a host of different affairs or have they some commonlogical conditions, there may be an inability to perceive
factor in the sense that in all of them there is some partension, sadness, cheerfulness, etc.; that is, there may be
of the nervous system or of the body which is in a givenan agnosi& for physiognomié® characteristics. A pa-
state or exhibiting a general pattern of activity? | think, tient may be able to recognize his wife and see that her
for example, we use the word “memory” altogether tooeyes are blue and that her mouth is red, but he may no
loosely. We use it often for processes which are inherionger be able to recognize tension or sadness in her face.
ently or essentially dissimilar, and | am not sure we mayThe visibility of emotions is undoubtedly as important a
not be doing the same with the word “tension.” problem as the visibility of colors.

Bigelow: Isn't it essential, if a word is to be useful, that Pitts: | should doubt whether a satisfactory correlation
it cover a class of phenomena which may, in some sensean be made between the psychological concept of ten-

15agnosia Freud’s term Zur Auffassung der Aphasieh891) for loss of perception.
18physiognomicRelating to the a person’s face, physical form, or appearan
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sion and the mere number of excited neurons. Considgkubie: | have two complications in mind. One concerns
the case of a boy with a handwashing compulsion. We|sithe basic feedback function of emotional processes. |
him in a chair and we don't allow him to wash his hands.am thinking of a patient who is an exceptionally effec-
Presumably, his inner tension increases as he sits theréve, competent, and able person, who thinks problems
Then we set him free and he promptly goes and washethrough extremely well, reaches decisions, and then acts
his hands. As soon as he washes his hands, allegedly hism them. At present, he is juggling ten different balls
inner tension declines very sharply, but a large numbem the air at once and doing it well. But the moment
of neurons, namely, those involved in washing his handsof reaching and implementing a decision precipitates in
now accelerate, so he may have a greater number of nethis patient an obsessional furor of doubt. Consequently,
rons discharginger sethan he had when the state of after a decision is made and after appropriate action is
tension was at its height. taken, when he reaches the very point at which he should

Gerard: Excuse me, but you imply total number, which be able to relax, heave a sigh, take a drink, and be com-
| did not. Irradiation is not just a volume-conductor type fortably free from tension, a storm erupts. This storm
of thing. It is usually along a defined path. is a reaction to the fact of having made a decision and
Pitts: It is usually along a definite line of activity in 2cted uponit, which arouses fear and guilt and an obses-
rsional furor of extraordinary severity. Doubts go round
and round in his mind like squirrels in a cage, with an
Gerard: That can no longer be called irradiation. enormous piling up (.ﬁ something that can _be de_scri_bed
. i o T only with this same figurative word. | describe this clin-
Pitts: Then irradiation excludes channelization. ical phenomenon as another example of the complexity
Young: Would it be fair to say that your attempt to use of the manifestations of the feedback systems in the emo-
the concept of irradiation and to give it a quantitative tional sphere.
meaning is the best one can do with physiological terms,  The second complication centers around the fact that
but that you would not regard it as a completely satisfacthere are such things as chronic emotional states. Up to
tory statement of the cerebral process involved? the present, our discussion has dealt only with acute emo-
Gerard: Of course not. tions, as though emotions were always sharp processes.
Young: You are putting up a preliminary model. What about those individuals who seem to have a fixed
Pitts: Then you must mean by irradiation somethi center of emotional gravi_ty to which they al_vvays return,
more than the mere engagement of a large numbe di° matterwhat.forces swing themtemporanlyawayfrom
neurons in the process. it? They fu.nctlon as thpugh some persistent emoponal
Kubie: Something akin to the old Pavlovian concept o aset or emotional potential formed the center of gravity of

. L2 - . T ] “their emotional lives. Sometimes, this is a pleasant and
diffuse overflowing irradiation of some kind of activatin . .
L comfortable center which they do not want to disturb.
or inhibiting process.

. . The chronic hypomanic is an example. (Unfortunately,

Young: To my mind, there is a danger there. however, in the end this usually catches up with them;
Gerard: No, | don'tlike that either, Larry. but that is another story.) Sometimes, the emotional cen-
Monnier: The word irradiation is misleading because|it ter is a chronic rage state, a disguised temper tantrum.
has been used in many different senses. The process rehave known patients who lived out their entire lives
sponsible for such changes has something to do with aim disguised temper tantrums, masking these in a thou-
increased propagation of impulses; the Germans call thatand different ways. Sometimes, it is chronic depression,
Ausbreitung which may arise in very early years and last throughout
Gerard: Yes, a spread. life. I know two eighty-year-old patients who face today
Monnier: But it is probably in this meaning that you use the Problems with which they were dealing when they
the word irradiation loosely. were_four years old. Indeed, they h_ave lived with their

) - - . . .| reactions to these problems as their fundamental emo-
Gerard: | was avoiding bringing this down to the indi

vidual neuron because | think that does impinge on th tional base or potential throughout their lives. Clinigall

o . his is an inescapable, basic, and puzzling fact.
next level. This is not simply total number of neurons, How can we put this in terms which are descriptivel
but number and pattern. If that is your point, Walter, | P prvely

. accurate? The first requirement for such a term is that
agree with you. . .
- ) ) it shall be an adequate representation of observable phe-
Pitts: The spread is perhaps all-important. nomena in nature. The second is that the term should

which the person engages and is accompanied by
duction of tension.

1"hypomania A minor form of mania, often part of the manic-depressiveleycharacterized by elation and a feeling of well-beirgetber with
quickness of thought.
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at the same time lead one’s mind to explore possible gxspond, the left half starts again. This is perfectly sim-
planations while avoiding figures of speech which beg allple to understand. Because the animal has lost its aer-
essential questions. For me, aterm such as “chronic emation, it becomes progressively asphyxiated, there is a
tional potential” or “chronic emotional set” meets these change in the carbon dioxide and oxygen situation in the
requirements perhaps a little better than “tension.” Yetbrain nourishment, the cells become more irritable, and
it does not help us to escape the word tension, becauseessages coming down the brain stem, not quite able to
although in these particular cases there is a chronic emndsreak across at the ordinary level of excitability, now do
tional set with a specific quality, there are also other clin-break across from right to left, across the midline, and
ical states in which the emotional set is undifferentiated set off the left phrenic. The only trouble with this sim-
with no qualitatively differentiated feeling tone, but out ple explanation is that it is not true. As shown by Arturo
of which the more highly differentiated emotional statesRosenblueth, if the right phrenic is blocked (by a cur-
can precipitate. Thus, there would seem to be two conrent, which stops nerve messages as fully as a cut but
trasting clinical manifestations: the differentiated &imel | can be turned off again and the experiment repeated), the
undifferentiated chronic emotional tensions. very next respiration comes through on the left. Thus,
Young: But these particular words are very valuable,the switchover is not due to an accumulation of carbon
aren’t they, because they give us a picture? One coul@ioxide, or to any other slowly built-up change.

imagine that they would equally well describe chronic ~ Here, then, is a case of a building of tension until it
states of activity of parts of the nervous system. Youescapes, if | may use thatword, and a case of suddenirra-
could really cover everything you said without using the diation. It would be very nice and very simple to interpret
word “emotion.” this in a perfectly mechanistic way, in terms of a change
Kubie: Only by paraphrasing it with some neologism; of threshold of neurons anc_i of the gradual accumulation
and in the end that is no gain. of summated impulses until they can escape, neuron by

Young: One could visualize a condition of parts of the neuron. It just happens not to work. If anybody has yet

brain being responsible for these states throughout | fgcOMe up with an explanation of this that is physiologi-

. . - ¢tally acceptable, | have not heard of it. It is a mystifying,
by virtue of the particular activity of one or another as- .
. very real phenomenon that any student can repeat at will.
pect of cerebral physiology.

Kubie: Isn’t there a danger that that may also beg t esBc')?te,JOW: Are there no local cross fibers there of any
guestion, although it is possible, of course, that an undif o o
ferentiated tension or potential existed first, subseduent Gerard: No. There are many of these intriguing neuro-

and for special reasons acquiring specific coloring. physiological paradoxes. For example, after denervating
) . the lower cord, changes in the reflexes of the fore limbs
Young: We do know that local lesions may produce, In

both man and animal, syndromes of that sort. A lesion i are still produced by cutting away some of the denervated

the midbrain of the cat produces the syndrome of ob tﬂ_ower cord.

nate progression, as it has been called, in which the caylcCulloch: The interesting thing about it is that this

just walks and walks and walks. That could be described'@PPens in certain animals but not in all. The dog and
in terms of an emotional state. the rabbit work one way and the cat the other, or vice

Gerard: This is going back a little bit but I think it may versa, wh|ch means that there m“_St b_e e|t_her an f_:matom-
. 2 . . ical or physiological substrate which is different in the
be useful in pointing up to our friends who deal with the

e : . two kinds of animals.

more difficult levels of the brain that we too sometimes . ) ]
run up against difficult and seemingly insoluble proble SBIgGlOWZ Is there anything else that characterizes the
of analysis at a level where we would not expect it. | | WO animals?
could not help but think, as we discussed the building up/on Bonin: The cat has much larger cells than the dog or
of tension, of a strict physiological analogy, one which rabbit.
points up the irradiation problem. McCulloch: There is a possibility, of course, that we are

Nerve paths descend on each side of the brain sterdealing with some “pup” coming back up the nerve when
from the respiratory centers in the medulla to the uppethe main impulse goes down, that there is a backfiring,
spinal cord, from which come the two phrenic nervesfor when we have actual collaterals, it is quite a different
that innervate the diaphragm. If a cut is made halfwaystory. “Pup” is laboratory slang for back impulses over
across the neuraxis on, say, the left side, the correspontlhe motor nerve. If there are axonal collaterals, then, in
ing half of the diaphragm stops. The right side goes prthe case in which there is a return volley of this kind from
working perfectly well. If the right phrenic nerve is then the muscle, far more impulses in the axonal collaterals
cut, so that the right half of the diaphragm cannot re-would be expected than otherwise.
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Gerard: Oh, obviously, it is explicable sooner or later. |t state also have certain chemical changes (8). In this state,
isn't gremlins. patients lie motionless for long hours, without any sense
McCulloch: That's right, but there must be a new way to of the passage of time, without restlessness or movement.
attack it. Afterwards, they report that little, if anything, was going
Gerard: There must be another way of patterning it be-°n in their thinking processes, although they were not
sides the simple interaction of neurons and axons. asleep.

McCulloch: 1 don't think so. Klver: Do these patients, instead of reporting that little
Fremont-Smith:Would we gain anything by going bac or nothing has happened, ever say that a given period of

. o o .| _time appeared infinitely long, like an eternity?
to a state of “un-tension,” examining it, and then movi -
on to consider the state of so-called tension? | should likd<UPi€: I do notknow. They have notbeen fully explored

to start off by saying | don’t believe there is any state spsychologically as yet. This phenomenon calls our atten-
absolute “un-tension” other than death: in other wordsion to the relationship of the central respiratory nuabei t
the organism is constantly reacting to its internal and ex!N€ level of activity in the nervous system as awhole, and

ternal environment. The closest it comes to an absence &S0 to the influence of the ascending reticular substance,
tension, presumably, is in deep narcosis. From that leyelVhich has been studied by Magdtin These investiga-

there is a progression through varying states of activit. tions give us clues as to certain processes in the central
McCulloch: May | bring us back for a moment? The Nervous system which may influence levels of tension or
- May g ' ._of activation.

crucial thing that we are talking about here is tension|in
the sense in which it is somehow a trouble in communi-McCulloch: Do you happen to know what the electroen-

cation between people, directing our attention to our owrF€Phalograms of patients in this state look like, and do

carcass or our own brain, making us heed our own effory©U know whether they are more or less responsive to

instead of heeding what the other man is saying. |nfor_mat|on atthe time? S

Kubie: Because it is relevant, | want to remind you of P_(uble: There have been technical difficulties abou_t get-

the work of Barack. It bears directly on this matter of N9 good electroencephalograms under these circum-

tension, even though his observations were made dufingtances. It has not been done as yet.

studies of a quite different problem. He was evaluating dMcCulloch: Using earphones or signal boxes to commu-

method of producing complete respiratory rest by pl c-hicate with these patients is their reception better at such

ing patients entirely within a chamber in which alternatetimes, with the tension down, than it is at a time when

increases and decreases of the pressure of the air cauéey are attending to something?

sufficient diffusion of O and CO2 between pulmonary Kubie: They can communicate with you, but | don't

alveoli and the blood stream to maintain respiratory ex-know the exact answer to that.

change without any actual motion in the diaphragm orFremont-Smith:Larry, doesn'tit take some time for peo-

chest wall. For some reason, not all patients can stople to go into this hypnoidal state?

breathing in this chamber, an !nterestlpg fact which hasc pie: Some go very promptly,

not yet been explained. What is more important, a la 98cCulloch: If thev h familiarity wi L

) . : y have a familiarity with the situation,

number of those who can stop breathing soon enter into o thev 0o in much more rapidiv?

curious state, as close an approximation to a completel ) y9 pidly:

relaxed hypnoidal state as has ever been achieved wittubie: Yes, usually.

out hypnosis or drugs. It is even more complete, | think,Fremont-Smith:l was in it once, and it is a surprising

than are those hypnagogic reveries which Margolin and thing to discover that one doesn’t have to breathe; but

used to induce by having patients listen to their own reshobody told me that | went into a hypnoidal state and |

piratory sounds brought back to their ears through thrpavasn’t aware of it if | did.

microphones and an ampliftér Remond: There may be a state of tension in an individual
Those of Barach’s patients who achieve this nearlyeven when unconscious, deeply unconscious, in coma.

complete respiratory rest and who go into the hypnoidalf, while taking the electroencephalogram of a comatose

some very slowly.

18Barach, A. L.: Continuous immobilization of the lungs byidesice in the equalizing pressure chamber in the treatnigniimonary tubercu-
losis. Dis. of Chestl2, 3 (1946).
Barach, A. L., Eastlake, C., Jr., and Beck, G. J.: Clinicalutis and physiological effects of immobilizing lung chamntherapy in chronic
pulmonary T.BDis. of ChesR0, 148 (1951).

19ubie, L. S., and Margolin, S.: A physiological method foetmduction of states of partial sleep and securing freecissmns and early
memories in such state$ransactions of the American Neurological Associatieithmond, Va., Byrd, 1942.
Kubie, L. S., and Margolin, S.: An acoustic respirograph. éthod for the study of respiration through the graphic reicgy of the breath sounds.
J. Clin. Investigatior22, 221 (1943).

2OMagoun, H. W.: An ascending reticular activating systenhimbrain stem. (cf. Bibliog.Arch. Neurol. & Psychiat67, 145 (1952).
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person, some sort of sensory stimulus is produced, areases gradually until finally, when it reaches one, it is
noise, for example, a K complex can be recorded, just afilat. And, say, when A is greater than one, it even inverts.
in sleep, a change in the encephalogram which is quite As soon as it reaches this point, of course, the situ-
recognizable. If the stimulus is repeated after a certairation is quite different from any deviation from equilib-
time, the response will be less marked. If repeated aium. As soon as A reaches the value of one, or possibly
third time, it will be barely apparent. But if, at the time slightly beyond it, then a slight push, of course, is go-
when the reaction has become unnoticeable, the stimuluag to send the state of the dynamic system off to a dif-
is altered, if, instead of making a noise, there is a sudferent position of equilibrium, or, in any case, to some
den, important change in the lighting of the room, thencompletely different form of behavior. Exactly what will
once again there is a strong response in the electroemappen is not determined simply by knowing the value
cephalogram, which will vanish with repetition of the of A when it approaches one. There are several possibil-
stimulus. When stimuli have been given with less andities. But if you know the initial position and you know
less response, and if new kinds of stimuli are no longetthat the disturbing forces are not too great, as long as A
efficient even at their first introduction, the name of thehas values between zero and one, there will be an equi-
patient pronounced very softly may “awaken” him. But librium position which can be fixed in advance. It can be
that patient is absolutely “unconscious,” and he will notsaid that if the particle is not there, it will at least be #her
remember at all what happened. Nevertheless, he hagry soon, or it will oscillate a small degree about this po-
some sort of attention, he is able to be attentive unconsition, and so forth. But assume, roughly, that, as soon as
sciously, and he loses that state of attention when gettinthe curvature of the pocket in which it is becomes zero,
accustomed to the stimulus. it inverts, then, of course, this system behaves in quite a

Wiesner: If a particular stimulus is repeated at a later different way.
time, will there be a response? I suggest that the kind of dynamic variable which ten-

Remond:Yes, if there is a wait of a long enough tim sion, in this sense we are using it, is really analogous to

say, half an hour, to let the patient lose his adaptation téS "ot the value of a potential energy but of something
stimulation. like this curvature. This is a perfectly general sort of

Pitts: | wonder if anyone would be interested in a som _situation. Consider the case of rotating liquid masses,

. : for example, rotating stars, and assume the velocity of
what frivolous, dynamic analogy to the concept of a state ;
: rotation and the mean angular momentum would con-

of tension? It seems to me that the proper corresppn- . . . .
. . : stantly increase. Up to a certain point, there is a gradu-

dence to make is not between tension and potential |en

ergy but between tension and the second derivativ (flllymcre_asmg deV|at|onfr.omtr.1e sphencal_sha_pe.' Butas
) soon as it reaches a certain point, the rotating liquid mass
the mean rate of change of potential energy.

) . bcomes unstable, and, thereafter, small deviations in its
When tension reaches a critical degree, appare tI)éhape cause it to break up — or to have a furrow which
the state of the organism begins changing in a rather|vi

olent way: the actions of the individual change rapidly increases in size, and one can no longer say, from merely
but in what way is not determinate from the value

' knowing its angular velocity, what its subsequent history
. . . will be. As long as the velocity of rotation is smaller than

the tension. Suppose we consider the simple case

marble in a cup, a perfect analogy with the most gener

e critical amount, then, if one knew nothing else about
dynamic instances. Naturally, if we consider small de- hat sphere of liquid except that it was rotating with that
viations from the position of equilibrium at the botto

angular velocity, it could be said it would have a certain
the rapidity with which the marble will return to its equi shape and would stay very nearly about that shape.
librium position depends, in essence, upon the curvature

The critical parameter there would be what corre-
of the cup; the more curved the cup is, the smaller hesDOhOIS to the curvature of thg cup in the example of _the

o . . \ L ‘marble, namely, those coefficients of the second deriva-
deviations produced by any given disturbing force wijll

. tives of potential energy that determine the stability in

be, and the more rapidly the marble will return to equi - o .
L . . characteristic grooves. | should say the tension in this
librium. But what very often happens with dynamic sys- . o .

se is really something like the reciprocal of the abso-

tems is that their character depends upon some sort . o
external parameter. We might suppose there was an exl-Jte magmtudg O.f t.he real partof th_e largest characteristi
ternal force, for example, which went through a seri SJrOove, that'is, it is a number Wh'ch. measures the ten-
of fixed values, and this external parameter, as it vari ddency of the system to return to equilibrium after a small

would chan et’he curvature of thepcu o th’at sav w egisturbance, and when the tension becomes too large, it
the externa? force, A, was equal to zpéro the ,cupy’mi hcorresponds essentially to an inversion, to the case where

. . . . there is instability because the curvature turns out nega-
possibly be extremely highly curved. As A vanishes,|it . S .

. . tive. | would say that tension is essentially a measure

varies between zero and one; the curvature of the cup|de-
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of the rate of return to an equilibrium after small distur- and the system is conservative, of course it will keep os-
bances rather than potential energy itself. If this analggycillating indefinitely.

is exact, potential energy is a bead sliding on wire. ThemcCulloch: May we hear from Larry Kubie and then we
potential energy, of course, is proportional to the heightyil| stop.

of the wire from the ground. But what matters in the casey pie: | want to explain why | brought up the exam-
of ten5|on, so to spe_ak, is the curvature of the wire rat eble of the extremely efficient person who becomes upset
than its absolute height from the ground. precisely at the point at which, if he was strictly analo-
Bigelow: Walter, you don't really mean that the rapidity gous to any simple physical system, he ought to achieve
with which the system returns to equilibrium is a fun¢- equilibrium. At this very point, the unconscious sym-
tion of the curve, do you? It is not a function of the polic values of his decisive behavior throw into action a
coefficient of the second derivative, but a function of thenew set of forces which disturb the equilibrium all over
decrement, of the dissipation factor. again. That s the kind of event which makes life difficult
Pitts: In part, naturally; if it is moved to a small degreg for the psychologist.
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