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PSYCHOPHYSICAL INVESTIGATIONS WITH THE GALVANOMETER AND PNEUMOGRAPH IN NORMAL AND INSANE INDIVIDUALS1

by Frederick Peterson and C. G. Jung

[1036]     These investigations were carried out in the laboratory of the Clinic for Psychiatry at Zurich, to the director of which, Professor E. Bleuler, we are under obligation for the use of apparatus and material for study. The purposes of our research were to ascertain the value of the so-called “psycho-physical galvanic reflex” as a recorder of psychical changes in connection with sensory and psychical stimuli; to determine its normal and pathological variations; to study the respiratory innervation curve in the same relations; and finally to compare the galvanometric and pneumographic curves taken simultaneously upon the kymograph, under the influence of various stimuli. In word-associations the reaction-time was also registered for further comparison.

I. APPARATUS EMPLOYED

[1037]     For the respiratory curve we used the Marey pneumograph made by Zimmerman, in Leipzig. The kymograph was made by Schüle, in Basel, and runs with a weight, making it both steady and noiseless. The stop-watch employed for reaction-time was manufactured by Billian, of Zurich.

[1038]     The use of the galvanometer in experimental psychology is so new and recent as to require a special description and a brief review of the scanty literature of the subject.

The first to discover the influence of mental conditions on the galvanometer was Professor Tarchanoff, who published a paper in Pflüger’s Archiv für Physiologie, 1890, entitled “Galvanic Phenomena in the Human Skin in Connection with Irritation of the Sensory Organs and with Various Forms of Psychic Activity.” He employed tubular unpolarizable clay electrodes, connected with the skin by means of hygroscopic cotton pads, 10 to 15 cm. long, saturated with saline solution. These are attached to a Meissner and Meyerstein galvanometer. Deviations of the mirror were noted through a telescope upon a scale three metres distant from the galvanometer. The scale was divided on each side of the zero point into 50 cm. and these again into mm. The galvanometer was so sensitive that a nerve-stream of a frog’s sciatic nerve deflected the mirror so much that all the divisions on the scale were passed over. The electrodes were applied at various times to different portions of the body, such as the hands and fingers, feet and toes, the face, the nose, the ears and the back. Experimenting thus, he obtained the following results:

[1039]     Light tickling of the face, ears, or soles of the feet, with a camel-hair brush or a feather, induced, after a latent period of from one to three seconds, a deflection in the galvanometer to the extent of the whole 50 cm. of the scale. The same results were obtained by stimulating the skin with the faradic brush, with hot and cold water, and by pricking with a needle. Stimulation in analogous ways of other sensory organs, the ear, the nose, the tongue and the eye, affected the galvanometer in a corresponding manner.

[1040]     The experimenter then ascertained that actual stimulation was not essential to these results, but the presentation of the proposed stimulus to the imagination also brought about similar deviations in the galvanometer. He stated, furthermore, that the recollection of some fear, fright, or joy, in general any kind of strong emotion, produced the same result. The next point of interest recorded by Tarchanoff was that ordinary abstract mental exercise, such as computation, does not affect the galvanometer unless the exercise be accompanied by exertion. He also noted that the motion of expectant attention or anticipation had a marked effect upon the galvanometer. Tarchanoff regarded the phenomena he observed as due to a secretory current of electricity associated with the sweat-glands. He was evidently unaware of the extraordinary value of the investigations he described in this brief paper. Like many discoveries of importance, his remarkable work lay buried in medical literature for years, and it was not until 1897 that any further contribution on this subject appeared. In that year, Sticker2 records a repetition of the work of Tarchanoff. His conclusion was that the capillary system of blood-vessels was a factor in the perturbations of the galvanic current. He opposed Tarchanoff’s idea of the centripetal excitation of a secretory current, because he found that the same deviations were noted when the electrodes were applied to anaesthetic and analgesic areas of skin (functional or organic).

[1041]     After a lapse of five years, Sommer3 made some experiments with the galvanometer, but lost himself in technical and physical details, and failed completely to grasp the intrinsically valuable features of the instrument. He observed fluctuations which he attributed to alterations in resistance of the skin or to changes in contact between skin and electrodes. He thought any apparent psychic influence was due to involuntary muscular contractions induced by increased pressure on the electrodes, and concluded that, except for the reaction to tickling, no psychic influence on the galvanometer could be established with certainty. He therefore stumbled over, but missed, the one essential point.

[1042]     About two years ago E. K. Müller, an electrical engineer, of Zurich, read a paper before the Swiss Society of Natural Sciences (medical section) on “The Influence of Psychic and Physiological Phenomena upon the Electrical Conductivity of the Human Body.” Happening to make certain experiments upon himself in relation to the resistance of the human body in the alternating magnetic field, he rediscovered the deflectibility of the mirror-galvanometer under psychic and nervous stimulation as established by Tarchanoff.

[1043]     O. Veraguth, a neurologist, of Zurich, was then led by Müller to experiment in the same direction. He made use of the Deprez-d’Arsonval mirror-galvanometer, nickel-plated brass cylinders for electrodes, a feeble electrical current, a horizontal celluloid scale on which the light from the mirror registered its movements, and an apparatus for photographic delineation of the fluctuations. He published some results last August (1906) in the Archives de psychologie (Geneva), and he gave the name “psychophysical galvanic reflex” to the phenomenon.4 Veraguth corroborates the findings of Tarchanoff. One or two of his experiments are especially striking. If the individual under observation is read to, deviation of the mirror is noted when passages associated with emotional tone are reached. Or, if a series of unrelated words is pronounced, a test suggested to him by one of the authors of this paper (Jung), words connected with some emotional complex produce an effect on the galvanometer, while indifferent words have no effect. He concludes from his studies that only such stimuli as are associated with sufficiently intense and actual emotional tone induce a deviation in the galvanometer. He states in his paper that he is not yet in a position to explain the phenomenon, but that if change in resistance were the cause then manifold contradictions are presented to our present conceptions of resistance in the human body. He did not think it due to alterations in the quantity of blood in the parts beneath the electrodes, for the phenomenon takes place whether the hands be emptied of blood by an Esmarch bandage or supercharged with blood by artificial venous stasis. Veraguth excludes the participation of the perspiration, for the results were similar in hands made dry by formalin.

[1044]     As far as we know the above review covers the scanty literature of the subject, but work has been carried on for about a year in this field in the laboratory of the Psychiatric Clinic at Zurich, the most of which has not yet been published. One of us (Jung) has published in the Journal of Abnormal Psychology (Boston), for February 1907, the results of association experiments in which the galvanometer was employed, and in this article is a drawing of the apparatus and a description of the order of research.5 In the same laboratory, L. Binswanger, together with Jung, has investigated the physical and physiological problems presented by the phenomenon, the results of which will shortly be published in a separate paper,6 though the material conclusions of their investigations are embodied in this paper.

[1045]     The apparatus employed by us is as follows: the mirror galvanometer of Deprez-d’Arsonval; a translucent celluloid scale divided into millimetres and centimetres with a lamp upon it (made by Zulauf & Co., of Zurich), the scale being placed one metre from the galvanometer; a moveable indicator sliding on the scale and connected by a device of Jung with a recording pen writing upon the kymograph; a rheostat to reduce the current when necessary; and one, sometimes two, Bunsen cells. The electrodes generally used are large copper plates, upon which the palms of the hands rest comfortably, or upon which the soles of the feet may be placed. We have also used jars of hot water for the contact, when, as with some instances of dementia praecox, the hands were congested and cold. Occasionally we have employed a plate of zinc for one electrode and a plate of carbon for the other (in which case no element was required, since the skin, sweat, and metal provided sufficient current).

II. THE PHYSICS AND PHYSIOLOGY OF THE “PSYCHOPHYSICAL GALVANIC REFLEX”

[1046]     So far as is known, it would seem that the sweat glands are the chief factor in the production of this electric phenomenon, on the one hand inducing under the influence of nervous stimulation a measurable current or, on the other hand, altering the conductivity of the current. Since water contact excludes changes induced by pressure on metal electrodes, and blanching of the fingers by the Esmarch bandage excludes changes in connection with the blood supply, both of these factors play but a small part in the deviations of the galvanometer. Change in resistance is brought about either by saturation of the epidermis with sweat, or by simple filling of the sweat-gland canals or perhaps also by intracellular stimulation; or all of these factors may be associated. The path for the centrifugal stimulation in the sweat-gland system would seem to lie in the sympathetic nervous system. These conclusions are based upon facts at present to hand and are by no means felt to be conclusive. On the contrary, there are features presented which are as yet quite inexplicable,7 as, for instance, the gradual diminution of the current in long experiments to almost complete extinction, when our ordinary experience teaches that resistance should be much reduced and the passing current larger and stronger. This may possibly be due to gradual cooling of the skin in contact with the cold copper plates. This can be obviated by warm water contact or by resting the copper plates upon warm sand bags. Yet there is still an inviting field for investigation here.

1. Fluctuations of the Galvanometer from Physical Causes

[1047]     If the hands, placed upon the copper-plate electrodes, be pressed down firmly, there is a slowly-increasing deviation of the galvanometer, but only to a minor degree. If the area of contact be diminished by the raising of the fingers or by lifting of the palms, there is a sudden diminution in the amount of current, marked by sudden reduction of amplitude in the excursion of the light.
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FIG. 1. Curve to show effects of deep inspirations and coughing upon the galvanometer

A deep inspiration alone, or a deep expiration, without alteration in the contact of the hands, increases the deflection of the galvanometer, while ordinary respiratory movements do not affect it. Coughing also causes a considerable rise in the galvanometric wave. We are inclined to think that this rise during inspiration, expiration, and coughing may also be of psychic, that is, emotional, origin. Certainly in the curve we observe exhaustion by repetition of the command to cough or breathe deeply, as in the case of other analogous stimuli. The deviations brought about by altered contact, by deep inspiration and expiration, and by coughing, are all readily recognized after some experience, and are readily differentiated from those depending wholly upon psychic influences. Warm hands naturally permit a larger current than cold hands. The level of the curve rises when the skin in contact grows warmer or moister, and descends with increase of coldness in the skin (see fig. 1).8

2. Fluctuations of the Galvanometer from Psychic Causes in Normal Individuals

[1048]     Expectation.—As soon as the galvanometric experiment begins, and the circuit through the subject is closed, there is a rather rapid rise with some fluctuation of a curve induced by expectant attention. Tarchanoff was much struck by this. Attention is, as Bleuler9 has pointed out, nothing more than a special form of affectivity. Attention, interest, expectation, are all emotional expressions. The extent of this expectation curve rises in normal individuals, depending upon their varying degree of affectivity. Expectation is not only manifested at the beginning of an experiment in the galvanometer curve, but may also be observed throughout the experiment in connection with every stimulus, sensory or verbal. It is particularly strong in connection with the threat of pricking with the needle, or threat of letting fall a heavy weight. The influence of expectation on the curve becomes less with each repetition of the same series of stimuli, and seems to disappear wholly with indifferent stimuli; while, with the threat stimuli just referred to, which are more lively and actual, repetition may diminish the curve, or at times increase it if the test case is uncertain whether the threats in the repetition are to be a real prick of the needle or an actual fall of the weight. In beginning an experiment, we therefore wait until the first influence of the emotion of expectation has subsided.

[1049]     Emotion.—Excluding the affect of attention, we find that every stimulus accompanied by an emotion causes a rise in the electric curve directly proportional to the liveliness and actuality of the emotion aroused. The galvanometer is therefore a measurer of the amount of emotional tone, and becomes a new instrument of precision in psychological research.

[1050]     Imagined emotion.—The amount of deflection seems to stand in direct relation to the actuality of the emotion; but, as Tarchanoff pointed out, the presentation of an outlived emotion to the imagination deviates the galvanometer, such deviation depending naturally upon the facility of the subject in living over the old emotion in his imagination. The following experiment, tried upon one of the writers, is an illustration: The list of stimuli was placed before him, while the reader of the deviations called off at intervals Nos. 1—2—3—4—5—6, allowing time for concentration upon the idea, and for the rise and subsidence of the wave. Between the periods of concentration on the emotional images, the subject allowed his eyes to wander at random about the room, and his mind to run on indifferent objects that he saw.

An Experiment in the Deflection of the Galvanometer in Imagined Conditions



	 

	Amount of deviation of galvanometer




	(1) Expectant attention.

	 




	(2) Imagined threat of prick with needle

	4.3 cm.




	(3) Imagined threat of fall of heavy weight

	1.6 cm.




	(4) Imagined grief

	2.8 cm.




	(5) Thought of an amusing story

	1.8 cm.




	(6) Thought of a painful illness in 1888

	1.6 cm.





[1051]     Series of stimuli used.—A series of stimuli, sensory and verbal, strong and indifferent, intellectual and emotional, was arranged and tested upon numerous normal individuals, besides which word associations were used in connection with the galvanometer. In some of the experiments the subject was in an adjoining room, the electric connections and signals being easily adjusted for this purpose. The following is the series of stimuli:

  (1) A loud whistle.

  (2) Actual fall of a weight with a very loud noise.

  (3) Multiply 4 by 5.

  (4) Multiply 9 by 11.

  (5) Multiply 8 by 12.

  (6) Sudden call of subject by name.

  (7) Where do you live?

  (8) What is the capital of Switzerland?

  (9) What is the capital of France?

(10) How old are you?

(11) Are you married?

(12) Were you engaged once before?

(13) Have you been long at your present employment?

(14) Threat of prick with needle after counting 1—2—3.

(15) Threat of allowing heavy weight to fall after counting 1—2—3

(16) What is your first name?

(17) What is the first name of your wife?

(18) Is she pretty?

(19) We have now finished.

[1052]     The verbal stimuli were varied to a slight degree with various individuals, to adapt them to different conditions and circumstances, but the general character of the stimuli was the same.

[1053]     These stimuli were ordinarily repeated three times for each individual, normal or pathological, and subsequently the series of word stimuli were given for the word associations, and these were also repeated once or twice. From seventy curves, fig. 2 (H., nurse, Series 3) is selected as a general illustration of the galvanometric curve. This man was emotional and in the third series here presented the curves are smaller and more rounded than in the first and second series. At the same time they serve to show the character of the emotional curve. Stimuli 3, 4, and 5, although they were but simple multiplication, induced an emotional curve, because H. was a nurse and was embarrassed at doing mental arithmetic before experimenters. Stimuli 8, 9, and 10 were practically exhausted in this third trial and show very little. Between 10 and 11 someone entered the room. The weight was let fall twice between 13 and 14 instead of at 2, and being unexpected produced a large and a smaller wave of alarm. The threatened prick of the needle at 14 and threat of fall of large leaden weight at 15 still produced large waves, and show how strongly actuality in an apprehension influences the curves. Again, at 18 the inquiry if his wife was pretty, she being far from it, induced a lively emotion and correspondingly high wave, for this question was here a surprise as well, not having been asked in the preceding series.
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FIG. 2. Galvanometer and Pneumographic curves in a normal person (H., a nurse). The numbers at the top of each stimulus line correspond to the series of nineteen mixed stimuli printed in the text. 2 and 2a representing two falls of the weight occurred between 13 and 14 instead of between 1 and 2 in this curve, which was the second repetition of the series. Between 10 and 11 someone entered the laboratory
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FIG. 3. Repetition of same stimulus questions in a normal person (H., a nurse) three successive times to show gradual exhaustion of emotional wave in the galvanometer curve. In 3rd series, question 1, someone entered the laboratory and caused an extra wave

[1054]     Exhaustion of stimulus by repetition.—When the first series of stimuli is recorded, the curves are usually characterized by abrupt ascent and descent with rather sharp summits. The curves diminish in size and the summits become more rounded in each repetition, showing a slower excitation and slower reaction of the emotion. This is well illustrated in fig. 3, where several curves induced by the same stimuli in the first, second, and third series in the same individual are reproduced. Wave No. 1 in Series 1 also exhibits in the descent the fluctuating character of an emotion which is slowly and waveringly passing off. This is even better shown in fig. 4, from Case G., who was asked questions calculated to produce a complex emotional state such as the galvanometer perfectly indicates. In quite a number of instances the heights of the waves of the three successive series were measured and the following two illustrations are selected as examples of the differences in height (in millimetres) of the curves of the stimuli in the three series. Waves were selected which had not been affected in any of the series by interruptions, change of contact, coughing, or deep inspirations.
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FIG. 4. Here G., a nurse, is asked about a quarrel with another nurse, H. The fluctuating galvanometer waves 21 and 22 represent the wavering emotions aroused

Table 1: Case of H. Diminishing Excursions of Galvanometer in Successive Stimulations

[image: Image]

Table 2: Case of G. Diminishing Excursions of Galvanometer in Successive Stimulations

[image: Image]

[1055]     In these tables the falling off of the height of the emotional curve is very well shown, and in both the livelier affects produced even in repetition by actual threats of the needle and weight are typical. In Series 2 of the first table the threat with the weight raised the curve to over fifty-nine because the subject thought that the weight would actually fall in this experiment, whereas before it was a threat only.

[1056]     Latent time.—It was noted by Tarchanoff that the galvanic wave began to rise from one to three seconds after a stimulus was given. We have verified this period of latent time in all normal conditions, but the latent time varies with different people and at different times. In the curves that we have thus far taken we could not well complicate the apparatus with a chronograph adjustment, and have estimated the space of latent time in a number of normal cases by measuring the distance of the curve from the moment of stimulation to the beginning of ascent of the emotional curve, taking the measurements in millimetres. The kymograph drum revolved slowly. The following results were obtained. Nurse B. with the series of mixed stimuli given above showed in the first series an average of 2.06 millimetres; the repetition of the second series averaged 2.55 millimetres; with Nurse G. and the same series of mixed stimuli in Series 1 the average was 1.85, in the second 1.76, and in the third or final series 2.32 millimetres. Dr. P. with the same series showed an average latent period in the first trial of 3.15, and in the repetition an average of 4.40. Dr. R. with the same series had an average period in the first trial of 4.05 millimetres, and in the second trial of 4.50 millimetres. In a series of word-associations Dr. R. showed at first an average period of 2.95 millimetres, and in the repetition immediately after the average was 4 millimetres. With word-associations Nurse H. showed in the first series an average latent period of 2.26; in the repetition or second series the latent period was increased to 3.55, and with a third trial of the same words the latent period had become 4.14. These figures with regard to the latent period show therefore that with repetition there is an increase of the latent period of time simultaneously with the rounding off and diminishing amplitude of the curve, both corresponding with exhaustion of the power of the stimulus. We were unable to determine in this investigation that there was any marked difference in latent time in relation to the various forms of stimulation whether physical or psychic, and when psychic with or without answer to questions or words, though such differences will probably be discovered by further experiment directed to this end.10

[1057]     Normal individual variations of galvanometer curve.—We find considerable difference in the curves made by the galvanometer in normal persons. In some the waves are of rather small and even excursion, corresponding to the unemotional or phlegmatic nature of the subject. In other waves there is wide excursion, with fluctuating or bifurcated waves, rapid ascents and descents, expressing great emotional lability. These normal variations are illustrated in figs. 5 and 6.
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FIG. 5. Dr. R., normal curve with rather indifferent word-association stimuli. Unemotional type

III. THE PNEUMOGRAPH AS AN INDICATOR OF PSYCHIC PROCESSES

[1058]     The relation of the respiratory innervation curve to psychic processes in both normal and pathological conditions has not yet been thoroughly investigated. Mosso was one of the earlier investigators (1879–1893) in the physiological application of the pneumograph and could reach no satisfactory conclusions from a study of the respiratory curve under sensory stimulation. Delabarre11 states that respiration increases in frequency and depth with attention to sensory stimulation, and with mental processes increases in frequency and diminishes in depth. Lehmann12 states that every pleasant impression increases the depth of breathing, and that strong unpleasant impressions are accompanied by several deep respiratory movements. Mentz13 employed pleasant and unpleasant acoustic stimuli in a study of the pulse and breathing, and as regards respiration observed with strong stimulation first slowing and then shortening of the respiratory movements. He noted also a marked influence of attention on the results. Involuntary attention generally induced prolongation of breathing, while voluntary attention often caused abbreviation of the movements. Pursuing his studies further he investigated the action of pleasant and unpleasant stimuli and of the effects upon pulse and respiration. As regards the former, pleasant feelings lengthened the pulse curve and unpleasant ones shortened it, and he regards the respiratory curve as running a parallel course. With affects there was prolongation of the respiratory movements, and with increasing strength of the affects an increasing height or depth of the breathing curve. Zoneff and Meumann,14 finding nothing sufficiently definite in literature in relation to the correspondence between respiration and circulation and psychic or emotional processes, have made an exhaustive research upon normal individuals, employing various stimuli, optic, acoustic, gustatory, cutaneous, and psychic (arithmetical problems and space conceptions), and studied at the same time the effects of voluntary attention and pleasant and unpleasant impressions upon the breathing and pulse. They found that as a rule attention produced acceleration of the breathing, especially at the end of the stimulation, and in addition to acceleration the breathing might become more shallow or be inhibited. This inhibition may appear as shallow and more rapid breathing, or there may be a partial or complete standstill of the respiration, which is greater in direct proportion to the degree of attention. Complete inhibition was found more often in attention to sensory than to intellectual stimulation. There were variations in the results in different individuals. There were fluctuations in the curves which they considered as being due to fluctuations in attention. In relation to pleasant and unpleasant stimuli, they concluded that all pleasant sensations cause shallowing and acceleration of the breathing, and all unpleasant sensations deepening and slowing of respiration, or, in other words, that the former diminish and the latter increase respiratory function. In experiments with diversion of the attention together with stimulation, they found that emotional effects upon breathing and pulse ceased. In experiments with concentration of attention on stimulus and sensation, attention strengthened the effects of both pleasant and unpleasant feelings upon the curves. While their work is the best that has yet appeared upon this subject, it must still be confessed that experiments of this nature carried out upon the trained assistants or students connected with the laboratory are more or less artificial, and this, together with the extremely simple character of the stimulation, would make their criteria for the more complex emotional phenomena with which we have to deal only relatively valuable.
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FIG. 6. H., an attendant, normal curves, very labile emotions. The numbers here correspond to the series of mixed stimuli; 15 is threat of weight

[1059]     Martius and Minnemann15 in a thoroughly iconoclastic and yet excellent work point out many fallacies in the studies of Lehmann, Menz, and Zoneff and Meumann, artifacts of a mechanical nature, and wrong conclusions as to the relations between affects and pulse and breathing curves. They themselves find the normal respiratory curve inconstant, subject to variations due to age, temperament, perseveration of affect, reactions from the affect, embarrassment from the experiment, undue interest in the procedure, etc., and their chief conclusion is that the main changes in breathing in emotional conditions consist of quickened or lengthened tempo, with diminished height in either case.

[1060]     Believing that a study of the inspiratory curve would throw the most light upon the relation of respiratory innervation to psychic processes, we set before ourselves several problems for consideration, viz., the character of the usual respiratory curve, the character of the curve in stimulation without verbal reaction, the influence of verbal reaction with indifferent stimuli upon the curve, whether distinct emotional complexes affected uniformly the pneumographic curve, whether there were marked disturbances of the respiratory without corresponding changes in the galvanometric curve, and, finally, what influence attention has on both galvanometer and pneumograph. We have not been able as yet to reach satisfactory conclusions on all of these points, for the material already available is more than we have yet had opportunity to investigate thoroughly; but so far as they go the results obtained are of interest. The figures in the table for one of the cases given here show a regular, though not constant, relation between the galvanometric and the pneumographic curves.

[1061]     To obtain these relations it is necessary to select an experiment in which the galvanometric curve has not been influenced greatly by the several sources of error, and the simultaneous pneumographic curve has not been modified too much by verbal reaction, coughing, etc. Taking the typical curves of several such series, measurements were made to determine the relative number of inspirations synchronous with the ascending galvanometer curve, and also with the descending galvanometer curve. The amplitude of each inspiration was also measured and averaged for the same purpose, and the measurements are recorded in millimetres. It will be seen that the ascending portion of the galvanometer curve, which is the result of an emotional stimulus, is accompanied by fewer inspirations as well as by deeper ones. While this seemed to be a general rule in this instance, we find variations in different individuals with the same mixed series of stimuli, and in some cases the reverse. The stimuli in the tables were unpleasant rather than pleasant to the subject. But the determination of the quality of the emotional tone in any such experiment is very difficult. The forced and artificial situation of the subject in itself induces unpleasant feelings, and any pleasant stimulus must therefore simply bring about a certain relief or relaxation in a situation of unpleasant tension. The nervous tension during an experiment must naturally influence the breathing, and a pleasant stimulus is apt to produce only a temporary lessening of such tension. This is a criticism we would make of the Zoneff and Meumann experiments, and of experiments with the pneumograph in general. It is altogether probable that there are more inexplicable influences at work in relation to the pneumographic curve than we are at present able to comprehend. There are many respiratory fluctuations which have nothing to do with the emotions, but are the result of physical or intellectual processes, with the enforced quiet of body of the subject, with the disposition to speak, with tendencies to cough or to swallow, etc. Furthermore, there will be a difference in the curve if the stimulus occurs during an inspiration or an expiration, and there are individual variations dependent upon temperament or upon lability of the emotions.

Measurements to Show the Relation in Frequency and Amplitude of Inspirations to Ascending and Descending Portions of the Galvanometer Wave
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[1062]     We have, therefore, not been greatly impressed with the value of a possible relation between the galvanometric and pneumographic curves since this is not constant, and the more comparative study we have given to the two synchronous curves, the more we have been impressed with a surprising divergence between the influences at work upon them. We have studied hundreds of waves in every conceivable manner. For instance, we have taken series of galvanometric curves and carefully measured the length of each inspiration, and the intervals between inspirations, as related to the point of stimulus, to the latent space before the ascent of the galvanometer wave, to the ascending curve, to the crest, to the descending curve, and to the space next to the point of stimulus, without developing any regular and constant relationship of correspondence, though we think this may ultimately be shown to exist in some degree. On the contrary, we have found thus far that the influences at work upon the two curves reveal an astonishing regularity of difference. When the emotions are very labile, and show the most marked excursions in the galvanometer curve, the respiratory curve is often regular and even (fig. 7). On the other hand, in instances both normal and pathological, where the galvanometer curve is marked by little fluctuation, or even by none, as in some cases of catatonia, there will often be most decided variations in the pneumographic curve. We often note a change in character in the pneumographic curve, not so much with each separate stimulus, but during the whole course of a series of stimuli as if expectant attention and nervous tension diminished the inspirations during the early part of the series, and as if there were a relaxation during the later half with longer inspirations (fig. 8). There does not seem to be the intimate and deep relationship between the respiratory function and the unconscious emotions that exists between the sweat glandular system and these emotions. It is a matter of everyday experience that the respiration is influenced by our conscious emotions, especially when they are strong, as instanced in such expressions as “bated breath,” “breathless with astonishment,” etc. Such inhibitions of breathing are noticeable in many pneumographic curves, particularly in association with expectation and tension. But perhaps the emotions of the unconscious, roused up by questions or words that strike into the buried complexes of the soul, reveal themselves in the galvanometer curve, while the pneumographic curve is comparatively unaffected. Respiration is an instrument of consciousness. You can control it voluntarily while you cannot control the galvanometer curve. The respiratory innervation is closely associated with speech innervation, anatomically and functionally, and the physical connection in the brain is, perhaps, one of the closest and earliest. Let us take these remarkable curves of a case of acute catatonia (figs. 9A and 9B), which may be regarded as a psychological experiment in diverting both attention and ordinary emotion. Attention and all other emotions being practically diverted by the pathological process, the galvanometer curve is slight (indeed, in the second repetition it was a straight line), but the sudden call of the patient by name produced the extraordinary fluctuations in the respiratory curve, though nothing was apparent in his outward demeanour to show that he was conscious in any degree of the stimulus. He may have been conscious of the call, but we had no means of determining this. In the repetition the same fluctuations occurred, proving that they were not fortuitous. The only reasonable explanation of this phenomenon, in our opinion, is that the call of the name developed a disposition to speak, stimulated the hearing centre, and the closely-associated speech centre, the motor innervation from which acted upon the respiratory muscles. Ordinarily a sudden call by name, which is one of the strongest and deepest of stimuli, produces an answer. In this instance the call by name was a stimulus that acted as in a simple reflex process, and led to motor manifestations in the respiratory muscles connected with the motor speech centre, analogous to the contraction of the eyelids in response to a sudden flash of light. Fig. 10 is another instance of almost like character.
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FIG. 7. Dr. P., normal good-sized galvanometer curves with fairly regular respiratory curve
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FIG. 8. Dr. S., a patient with paranoid dementia (Case No. 3). Extraordinarily labile emotions expressed in galvanometer curve. Considerable tension in pneumographic curve from stimulus 2 (fall of weight) on, with relaxation and deeper breathing beyond stimulus 7. An example of perseveration of tension for a long period in the pneumographic curve
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FIG. 9. J., acute catatonic stupor (Case No. 10). A is a wave selected from the series in which 6 is sudden call by name. The galvanometer curve is slight, but the change in the pneumographic curve is notable. B is the same stimulus in the repetition of the series. (Fig. 9 is reproduced actual size of the tracing)

[1063]     While inconstancy of emotional variations in the respiratory curve and in correspondence with the galvanometer curve has been the rule in our findings thus far, we have learned that inhibitions, when they occur as an expression of expectant attention or of other emotions, are almost always shown in the expiratory curve and not in the inspiratory, which would accord with our idea that active, intellectual, emotional or conscious innervation is chiefly associated with inspiration, whereas expiration is rather a physical process or relaxation, prone to be inhibited, but not otherwise affected by the active respiratory nerves.

[1064]     In reiterating our opinion that the galvanometer curve is probably more intimately connected than the pneumographic curve with the subconscious emotional complexes, we would add that there is a greater tendency also to persistence in the pneumographic curve when emotion is expressed in it, for the galvanometer curve subsides rather quickly with the fall of the emotion, while the pneumographic curve may show traces of conscious reminiscence of the emotional stimulus for a much longer time. The galvanometer is rather an index or measure of acute feeling-tone.
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FIG. 10. Miss S., paranoid dementia (Case No. 2), stimuli 9, 10, 11, 12, correspond to numbers in the mixed series printed in the text. The noteworthy changes in the respiratory curve are due to her constant “disposition to speak.” She did not speak except in answer to the questions given, but she apparently whispered most of the time between audible answers. Sometimes there was slight movement of the lips, when real whispering was not apparent

[1065]     Thus far, for the purposes of this study of the curves under normal conditions, we had made some forty series of curves in eight normal individuals, educated and uneducated. After this we made some thirty series of curves in eleven cases of dementia praecox of different types, viz.: Dementia paranoides three, hebephrenia two, and catatonia six cases (three chronic and three acute), and to these tests we will now turn our attention.

IV. THE GALVANOMETRIC AND PNEUMOGRAPHIC CURVES IN DEMENTIA PRAECOX

[1066]     Before recording the results of our experiments in dementia praecox it is necessary to say something of the psychology of the disorder. The chief characteristic in the mental condition of these patients is a peculiar disturbance of the emotions. In chronic conditions we have, as Kraepelin has clearly shown, an “emotional atrophy.” In acute conditions there is a species of “inco-ordination” or “ataxia” between affectivity and concepts, well demonstrated by Stransky.16 The emotional disturbance has also been called “inadequate emotional tone.” But these phrases represent rather the superficial impression that these patients make upon the physician. As soon as one examines the phenomena analytically and critically, the difficulty of attaining to a common point of view as regards all the morbid emotional symptoms is found to be extraordinary. We see at once that in most cases of dementia praecox none of the emotions is either changed or destroyed. We find, indeed, on closer analysis that many normal feelings are present. Cases with complete loss of emotion are exceptional. Elementary affects, such as fright, anxiety, pleasure, anger, embarrassment, shame, etc., are usually preserved. There is even at times an increased affectivity, or real nervous sensitiveness, present. Furthermore, in cases where one would expect more or less diminution of affectivity from their previous conduct and life, the elementary feelings are still maintained. The disorder is then shown in what Janet calls the fonction du réel17 or the psychological adaptation to the environment. It is hardly to be expected that we should find characteristic disturbances in such patients by our experimental method (psychogalvanic), since they would lie in quantitative differences between the various feeling-tones. Even if there were qualitative changes, these would be too small for recognition.

[1067]     One of the chief factors in psychological adaptation to the environment is attention, which renders possible all the associations necessary to normal existence. In dementia praecox, especially the catatonic form, there are marked disorders of attention, which are shown by lack of power of voluntary concentration; or, otherwise expressed, objects do not excite in the diseased brain the affective reaction which alone permits an adequate selection of intellectual associations. This defective reaction to stimuli in the environment is the chief feature of dementia praecox. But this disorder is neither simple nor elementary; on the contrary, it is very complicated. What is its origin? There is in the psychology of dementia praecox still another characteristic that throws light upon the problem. By means of word associations and subsequent analysis we find in these cases, among other abnormal manifestations, certain thought-complexes associated with strong emotional tone, one or several of which are fundamental complexes for the individual and embody as a rule the emotions or experiences that immediately preceded the development of the mental disorder. In suitable cases it is possible without much trouble to discover that the symptoms (delusions, hallucinations, insane ideas) stand in close relation to these psychological antecedents. They in fact, as Freud has shown, determine the symptoms. Freud applied his method particularly to hysteria, in which he found conscious or unconscious constellations, with strong affective tone, that may dominate the individual for years, or even the whole life through, by the force they exert upon associations. Such a morbid complex plays the part of an independent being, or soul within a soul, comparable to the ambitious vassal who by intrigue finally grew mightier than the king. This complex acts in a particular way upon the psyche. Janet has described it in an excellent manner in his book.18 The complex robs the ego of light and nourishment, just as a cancer robs the body of its vitality. The sequelae of the complex are briefly as follows: Diminution of the entire psychic energy, weakening of the will, loss of objective interest and of power of concentration and of self-control, and the rise of morbid hysterical symptoms. These results can also manifest themselves in associations, so that in hysteria we find clear manifestations of emotional constellations among their associations. But this is not the only analogy between dementia praecox and hysteria. There are numerous others, which we cannot describe here in detail. One may, however, call attention to the large number of undoubted catatonic processes which were formerly called “degenerative hysterical psychoses.” There are many cases, too, of dementia praecox which for years cannot be distinguished from hysteria. We call attention to the similarity of the two disorders here in order to show that our hypothesis of the relation between “psychological adaptation to environment” and an emotional complex is an established fact in the matter of hysteria. If we find in dementia praecox similar conditions, we are justified in assuming that here, too, the general disturbances of mind may have a close causal relationship with an underlying complex. The complex is naturally not the only cause of dementia praecox, as little as it is of hysteria. Disposition is also a chief agency, and it is possible that in the disposition to dementia praecox affectivity brings about certain irreparable organic disturbances, as for instance metabolic toxins.

[1068]     The difference between dementia praecox and hysteria lies in certain irreparable sequelae and the more marked psychic disturbances in the former disorder. Profound general disturbances (delirium, severe emotional crises, etc.), exceptional in hysteria, are usual in dementia praecox. Hysteria is a caricature of the normal, and therefore shows distinct reactions to the stimuli of the environment. In dementia praecox, on the other hand, there is always defective reaction to external stimuli. There are characteristic differences in relation to the complex. In hysteria the complex may with very little trouble be revealed by analysis, and with a good prospect of therapeutic advantage in the procedure. But with dementia praecox there is no possibility of its being thus influenced. Even if, as is sometimes possible, the complex may be forced to reproduction, there is as a rule no therapeutic result. In dementia praecox the complex is more independent and more strongly detached, and the patient more profoundly injured by the complex than is the case in hysteria. For this reason the skilled physician is able to affect by suggestion acute hysterical states, which are nothing but irradiations from an excited complex, while he fails in dementia praecox where the inner psychic excitement is so much stronger than the stimuli from the environment. This is also the reason why patients in the early stages of dementia possess neither power of critical correction nor insight, which never fail in hysteria even in the severest forms.19

[1069]     Convalescence in hysteria is characterized by gradual weakening of the complex till it vanishes entirely. The same is true in the remissions of dementia praecox, though here there is always some vestige of irreparable injury, which, even if unimportant, may still be revealed by study of the associations.

[1070]     It is often astonishing how even the severest symptoms of dementia praecox may suddenly vanish. This is readily understood from our assumption that the acute conditions of both hysteria and dementia praecox are the results of irradiations from the complex, which for the time conceal the normal functions that are still present. For example, some strong emotion may throw a hysterical person into a condition of apathy or delirium, which may disappear the next moment through the action of some psychological stimulus. In like manner stuporous conditions may come and go quite suddenly in dementia praecox. While such patients are under the spell of the excited complex, they are for the time completely cut off from the outside world, and neither perceive external stimuli nor react to them. When the excitement of the complex has subsided, the power of reaction to the environment gradually returns, first for elementary and later for more complicated psychological stimulation.

[1071]     Since, according to our hypothesis, dementia praecox can be localized in some dominating psychological complex, it is to be expected that all elementary emotional reactions will be fully preserved, so long as the patient is not completely in the control of the complex. We may, therefore, expect to find in all patients with dementia praecox who show psychological adaptation in elementary matters (eating, drinking, sleeping, dressing, speaking, mechanical occupation, etc.) the presence of some adequate emotional tone. But in all cases where such psychological adaptation fails, external stimuli will produce no reaction in the disordered brain, and even elementary emotional phenomena will fail to become manifest, because the entire psychic activity is bound up with the morbid complex. That this is an actual fact is shown in the results of our experiments.

[1072]     The following is a brief résumé in each case of the features that are of interest for us here:

(1) H., male, aged 43, teacher of languages. First insane ten years ago. Well educated and intelligent. Entered an asylum for a time in 1896. Passed through a light period of catatonia with refusal of food, bizarre demeanour, and auditory hallucinations. Later constant persecutory ideas. In August 1906, he murdered one of his supposed persecutors, and since then has been in this asylum. Very precise and correct in his dress and conduct, industrious, independent, but extremely suspicious. Hallucinations not discoverable. Diagnosis—Dementia paranoides.

(2) Miss S., aged 61, dressmaker. Became insane about 1885. Innumerable bizarre delusions, delusions of grandeur, hallucinations of all the senses, neologisms, motor and language stereotypy. Conduct orderly, neat, industrious, but rather querulous. Is on parole and shows considerable independent activity. Diagnosis—Dementia paranoides.20

(3) Dr. S., male, aged 35, chemist. Became insane about 1897. Very intelligent and reads numerous scientific books. Has many wants and makes many complaints. Extremely careful in dress, and is extraordinarily neat. Numerous grandiose ideas and hallucinations. No catatonic symptoms. Diagnosis—Dementia paranoides.

(4) Mrs. H. O., aged 44, farmer’s wife. Became insane in 1904 with an attack of hebephrenic depression. Since the end of 1906, in a second attack of similar character. Speaks only in whispers. Somewhat inhibited, anxious, and hears very unpleasant voices. Works industriously and spontaneously. Neat in dress and in care of her room. Diagnosis—Hebephrenic depression.

(5) Mrs. E. S., aged 43, merchant’s wife. Became insane in 1901. Occasionally light maniacal excitement, never confusion at first, but rapid dementia. Now greatly demented, inactive, and vexes other patients. Unemotional, indifferent, and untidy in dress. Without interest in her husband or surroundings. Chatters a great deal, but quite superficially, and it is impossible in any way to arouse in her any of the deeper emotions. Diagnosis—Hebephrenia.

(6) A. V. D., male, aged 39. Entered the asylum in 1897. From the beginning quiet, unemotional, somewhat timid and anxious. Speech fragmentary and indistinct, and most of the time talks to himself. Makes meaningless gestures with the hands. Has to be cared for by the attendant in all matters. Cannot work. Shows neither homesickness nor desire for freedom. Automatism on command and at times catalepsy. Diagnosis—Chronic catatonic stupor.

(7) Sp., male, aged 62, factory worker. Became insane in 1865. In the early stages several attacks of catatonic excitement. Later chronic stupor with occasional raptus. In one attack of raptus tore out one of his testicles with his hand. At another time suddenly kissed the attendant. During a severe physical illness at one time he suddenly became quite clear and approachable. Speaks only spontaneously and at long intervals. Works only mechanically when he is led to it. Stereotyped gestures. Diagnosis—Chronic catatonic stupor.

(8) F., male, aged 50. Became insane in 1881. At first, for a long period, depressed inhibition. Later, mutism, with occasional outbursts of abusive language on account of voices and numerous hallucinations. At present constant hallucination, though he is quiet, speaking only when addressed, and then in a low, fragmentary manner. Occasionally outbreaks of abuse because of the voices. Works mechanically, and is stupid and docile. Diagnosis—Chronic catatonia.

(9) J. S., male, aged 21. Became insane in 1902. Stupid, stubborn, negativistic, speaks spontaneously not at all or very seldom, quite apathetic and without affectivity, sits the whole day in one place, wholly disorderly in dress. Once in a while demands release with some irritation. Diagnosis—Mild catatonic stupor.

(10) J., male, aged 21, student of philosophy and very intelligent. Became insane about 1901, when he had a short attack. The second attack came in December last (1906). At times excited, wholly confused, and strikes about him. Incessant hallucinations. Wholly wrapped up in his inner mental processes. In occasional intervals of some lucidity, the patient states quite spontaneously that he has no feeling at all, that he cannot be either glad or unhappy, that everything to him seems wholly indifferent. Diagnosis—Acute catatonic stupor with raptus.

(11) M., male, aged 26, merchant. Became insane in 1902. At first maniacal excitement. Later dull apathy and occasional exhibition. Then gradually increasing stupor, with complete detachment. Now mutacismus, and tears out his beard, but at other times rigid and cataleptic. Diagnosis—Acute catatonic stupor.

[1073]     The galvanometer curves in many of the tests with dementia praecox were extraordinary. As in normal individuals we found, where there was reaction at all, a gradual exhaustion of the power of the stimulus in repetitions of the same series, so that the waves became smaller in the second, and still smaller and more rounded in the third series. In some cases, where the waves were small in the first series, they disappeared altogether in the third. In fig. 8 we have a good example of a very labile galvanometer curve from a case of dementia paranoides, in which we have abrupt and high ascents, at times with large bifurcations. This was the second series of this patient, and the curves are smaller than in the first. They may be compared with the labile normal curve of fig. 6, which was the first series; and also with fig. 10, another case of paranoid dementia, but in which the galvanometer wave is rather unemotional, while the pneumographic curve shows in this instance such marked changes owing to the disposition to whisper. The type of galvanometer curve, shown in fig. 8, is also characteristic of curves we have taken in hysteria.

[1074]     In the hebephrenic type there is nothing especially noteworthy in the curve, either in respect of great lability or smallness of wave. In the catatonic forms of dementia praecox, especially in the acute forms, however, we observed extraordinary variations from the normal in the character of the curve. Not only is the latent time longer, but the waves are almost always of gradual ascent, and very small if present at all. Figs, 9A and 9B, from a case of acute catatonic stupor, present illustrations of curves brought about by the sudden calling of the name. The galvanometer curve is exceedingly slight, but the pneumographic curve shows the singular changes previously mentioned. In fig. 11 (p. 522) we show three galvanometer curves. The upper one is from a normal person, with the series printed in the text. The middle one is that of a case of chronic catatonic stupor (Sp.), which is characterized by almost no reaction to any stimuli until 14 is reached, when the threat of pricking with a needle (and the actual prick where the line crosses the up wave) produced a great rise in the curve. A slighter rise occurred at 15, the threat to let the weight fall. This is an example of reaction to an elementary emotion in a chronic case where some emotional tone is still present. The lowest line in fig. 11 represents the galvanometer curve of an acute case of catatonic stupor (J.), and here it is seen that the line is perfectly straight, that not one of the mixed series of stimuli printed in the text had the slightest effect; whistle, dropping of the weight with a loud noise, sudden loud call by name, actual hard pricks with the needle—nothing brought out a response in the galvanometer. The pneumograph could not be applied in this case. Our experience with the six cases of catatonia is that such curves are characteristic for the type, and bear out our idea of the psychology of the disease as recorded above.

[1075]     Another feature of importance in these cases is the matter of latent time. It will be remembered that latent time, before the rise of the galvanometer wave, was estimated by us to vary in normal persons between two and five seconds. In fact, the norm is three seconds for first series, and 3.77 seconds for subsequent series. In the following tables, one relating to latent space on the kymograph, and the other to latent time, only seven of the eleven cases of dementia praecox appear, for in the others the waves were so slightly marked or so uncertain that the facts could not be satisfactorily determined. One of these patients (Dr. S.) was tested with both the mixed series and a series of word associations.
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FIG. 11. Three galvanometer curves for contrast. The first curve is a normal one, with series of mixed stimuli (Miss B., a Canadian). The second curve is that of Sp. (Case No. 7), one of chronic catatonic stupor. Note presence of elementary emotion at stimulus 15. The third curve is that of J. (Case No. 10, acute catatonic stupor). No change whatever in the galvanometer curve to any of the mixed stimuli

Latent Time in Millimetres of Distance from Stimulus to Beginning of Ascent of Galvanometer Emotional Wave in Cases of Insanity
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Latent Time in the Same Cases of Insanity as Above Estimated in Seconds
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[1076]     In the first case, a woman with dementia paranoides, the latent time is within normal limits. In the second case, also dementia paranoides, Dr. S., the normal was overstepped only in the fourth round of the same mixed series, but, with the same patient using word association, the latent time was excessive (6.45) in the first repetition of the same words. In the third case (Sp.), a case of chronic catatonia, the first series showed a latent time of 3.55 seconds, but there were no waves whatever in the repetitions. The four succeeding patients, all cases of catatonia, show increase of latent time, and the two acute cases of catatonia present an astonishing interval of space and time between the stimulus and the galvanometer wave.

[1077]     The following table will better show the differences in latent time between the normal and cases of dementia praecox, especially in the averages given at the end of the table.

Comparative Table Showing Latent Time in Galvanometer Curve of Normal Cases and of Dementia Praecox
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[1078]     The average of distribution is obtained by subtracting the ordinary average from the larger numbers in the series, or the smaller numbers from the average. The sum of these differences is divided by the number of items, which gives what is called the average of distribution or the average of differences—a useful method of showing wide fluctuations in pathological conditions.

V. ASSOCIATION EXPERIMENTS

[1079]     Galton, Wundt, Kraepelin, Aschaffenburg, Sommer, and others have introduced into psychology a very simple experiment in which a word is called out to the subject, who must respond as quickly as possible with the first word that occurs to him. The reaction-time between the stimulus-word and the response can be measured with a one-fifth-second stop-watch. It was originally expected that this method would reveal certain intellectual differences in various individuals. But from the results of investigations carried out in the Psychiatric Clinic at Zurich, it has been found that it is not intellectual factors but the emotions that play the chief part in determining these associations. Two persons, of the same social class, one intelligent, the other unintelligent, even with differences in the character of their intellectual development, may still produce similar associations, because language itself has many general word connections which are familiar to all sorts of individuals belonging to the same circle of society.

[1080]     There are certain well-marked differences between the word associations of educated and uneducated persons. For instance, the uneducated prefer inner connections with deeper meaning, while the educated very often select simply superficial and linguistic associations. As has been ascertained at the Zurich Clinic, this difference depends upon the fact that the uneducated fix their attention more closely than the educated upon the actual meaning of the stimulus word. But attention, as has been shown by Bleuler, is nothing more than an emotional process. All affective processes are more or less clearly connected with physical manifestations, which are also to be observed in conjunction with attention. It is therefore to be expected that the attention roused by every association should have an influence upon the galvanometer curve, though this is but one of the affective factors represented in an association experiment.

[1081]     We observe, as a rule, considerable variation in reaction-time, even with quick and practised subjects. One is inclined to explain such irregularities, which are apparently accidental, by supposing that the stimulus-word is unusual and difficult or that the attention is momentarily relaxed for some reason or another. Such may at times be the case, but these reasons are not sufficient to explain the frequent repetition and long duration of certain reaction-times. There must be some constant and regular rule to account for them. This disturbing factor has been found at the Zurich Clinic to be in most cases some characteristic thought-complex of intrinsic importance for the personality of the subject. The following series will illustrate our meaning:



	Stimulus-word

	Reaction-word

	Reaction-time




	head

	hair

	1.4




	green

	meadow

	1.6




	water

	deep

	5




	stick

	knife

	1.6




	long

	table

	1.2




	ship

	sink

	3.4




	ask

	answer

	1.6




	wool

	knit

	1.6




	spiteful

	friendly

	1.4




	lake

	water

	4




	sick

	well

	1.8




	ink

	black

	1.2




	swim

	can swim

	3.8





[1082]     The four italicized numbers are abnormally long reaction-times. The stimulus-words are quite ordinary, are not difficult, and are such as commonly carry numerous current connections. By questioning the patient, we learn that recently, when greatly depressed, he had determined to commit suicide by drowning. Water, lake, ship, swim were words that excited this complex. The complex brought about lengthening of the reaction-time. This phenomenon is quite usual, and is to be observed constantly and everywhere in association studies. Lengthened reaction-time may therefore be regarded as a complex indicator, and be employed for the selection from a series of associations of such as have a personal significance to the individual. It is self-evident that associations of this kind are apt to be accompanied by lively emotional tone. The explanation would be simple if the subject were always conscious of the complex which had been excited. But it is extraordinarily common for the subject to be unconscious of the complex disturbed by the stimulus-word, and to be unable to answer questions relating to it. It is then necessary to employ the psychoanalytic method, which Freud uses for the investigation of dreams and hysteria. It would carry us too far to describe here the details of this method of analysis, and readers must be referred to Freud’s The Interpretation of Dreams.

[1083]     The cause of the interference with the reaction must be sought for in the strong emotional tone of the complex. Individuals with good powers of introspection often affirm that they could not respond quickly, because of the sudden crowding into consciousness of a number of words among which they could find none suitable for the reaction. This is easily understood, for strong affects always collect numerous associations around them, and, on the other hand, an assemblage of associations is always accompanied by an intense emotional tone. In some cases we have an opposite condition from the above, and the subjects are not able to react because of a vacuum in consciousness, in which event the complex hinders reaction by simply not appearing in consciousness. Thus the underlying thought-complex sometimes carries too much into consciousness, and at other times too little, in either case disturbing the uniform flow of psychic functions. It acts like a peace-breaker in the psychic hierarchy. Such being the behaviour of the complex under normal conditions, it is easy to understand how it may play the chief part in abnormal mental states based upon disordered affectivity.

[1084]     Lengthened reaction-time is not the only index of a complex. If the stimulus-word causes a sudden embarrassment and brings out some striking and unusual reaction-word, it is certain that a complex has been struck, so that any reaction out of the ordinary may also be regarded as indicating the presence of an emotional thought-complex.

[1085]     It is not infrequent to observe a lengthened or disturbed reaction also in the second reaction after some critical stimulus-word, so that we have a persistence of the affect to the next following reaction, a fact which also may be taken to indicate the existence of a complex.

[1086]     And, finally, we have in the method of reproduction another excellent aid for the discovery of the complex. When the series of stimulus-words has been finished, the list is gone over again, and the subject is simply asked to repeat the word he had given before in response to the stimulus. We then notice that where stimulus-words touched upon a complex, the memory plays false and the subject tends to react with some other word than the one first given. This paradoxical phenomenon depends altogether upon the influence of a strong emotional tone. The complexes are often unpleasant and create a natural resistance in the individual; but they are not always unpleasant or painful, and even with such complexes as the subject would be perfectly willing to reveal, there is yet an inhibition present which shows itself in like manner. The cause of defective reproduction must lie in the general nature of the complex as already described, in a certain independence of the complex, which comes and goes according to factors peculiar to it, and not at the behest of consciousness, and which yields the selfgenerated associations, and not such as are sought by consciousness. We—that is, our conscious selves—are on the whole in a sense the resultants of competitions in the unconscious.

[1087]     It is thus that affective factors present themselves everywhere in our associations; and it is of interest to ascertain whether the psychogalvanic reflex runs a parallel course with the complex indices just described; whether it does so regularly or has a preference for certain constellations; whether differences exist when a complex is conscious or unconscious, etc.

[1088]     Wherever possible, we have employed the pneumograph at the same time with the galvanometer in these association studies to determine whether parallel disturbances were present.

[1089]     The association question is many-sided, and there are numerous methods by which to study it. We shall try in the following pages to present our method and to confine ourselves more especially to our method of investigation, rather than to bring forward too prominently results which, owing to the small number of individuals examined, are valuable as case material but cannot be looked upon as having general application.

1. The Results Obtained with Association Tests

[1090]     (1) When the experiment is ended we measure the heights of the galvanometric curves and arrange them in a table, with other results of the tests. As the table shows, we made one repetition of the experiment in this instance; in other cases two repetitions were made.

[1091]     (2) We then determine the arithmetical average of the galvanometric deviations, which in this instance is 4.9 mm. These figures are naturally only relative and, with our apparatus, correspond to only one-half of the actual movement of the mirror of the galvanometer. (The actual figure would be 9.8 mm.)

Case 1.—Uneducated man, aged 40, normal, two series of word associations, each twenty-four words (Nine words given as example)
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[1092]      (3) We then determine the probable average (Kraepelin) of the reaction-times in the following manner: The figures are arranged in a column in the order of their size, and the middle number is taken, which in this instance is 1.8 seconds. The probable is here preferred to the arithmetical average, because occasionally very high numbers occur in such tests, where the reaction-times are much more liable to increase than to diminish. An arithmetical average would be unduly influenced by the occasional presence of one or more large numbers, and would not give us the actual average of the reaction-time.

[1093]     (4) In the second series the average of the galvanometer deviations was 4.8 mm., and that of the reaction-times 1.2 seconds. We observe, therefore, a reduction in the average height of the galvanometer curve, which is clearly due to lessening of the power of the stimulus in the repetition. The same phenomenon is also seen in the average of the reaction-times, which is shortened. The fact that every reaction is accompanied by a galvanometer movement is due to the emotion of attention which accompanies each reaction and is great enough to produce notable physical changes.

[1094]     (5) We note that in the second series certain associations (the sixth and seventh) are repeated with a change of words. These defective or changed reproductions indicate that the psychological constellation for the respective associations had changed in the short time (a little over one-half hour) that had elapsed since the first series had been given. We know that associations which belong to certain complexes are those that may, because of inner conditions, suffer change within a short period of time. We may, therefore, expect that such false reproductions carry with them particular emotional phenomena; and this is actually the case here. The arithmetical average of the altered reproductions is 5.7 mm., while in the first series the average for the same associations was 4.5 mm. Furthermore, the altered reproductions in the second series show an excess of some 0.8 mm. over the average of the stimulation of the first series. The average of the reaction-times for the altered reproductions is 1.2 seconds, and for the correct reproduction 1 second, as would be expected. We learn from this that the supposition that the altered reproductions are affective phenomena would seem to be justified. We will not here enter into details in relation to the psychoanalysis of such manifestations, as we do not wish to forestall an especially careful study of this question now being made in this clinic by Binswanger.21

[1095]     (6) From the above consideration one would also expect that those associations which are changed in the repetition should also present some sort of affective signs in the first series; but, contrary to our expectation, we see in this case that the average height of the galvanometer deviation for the words subsequently changed in repetition is 4.8 mm., while the average for the unaltered reproductions is 5 mm. This difference is, of course, small, and no particular deduction could be drawn from one case. It is to be noted that the average reaction-time for the associations subsequently wrongly reproduced is 1.9 seconds, and for the words correctly reproduced 1.8 seconds. Perhaps there is here a slight indication of the phenomenon to which we refer.

[1096]     (7) In the preceding paragraphs we have frequently intimated that there is a certain connection between affectivity and the length of reaction-time, and this has been already carefully determined in the work of one of us.22 One may expect to have, as a rule, large galvanometer curves with long reaction-times, always, however, with the limitation that only such lengthened reaction-times are considered as are connected with associations that directly excite complexes, and not the long reaction-times which may follow immediately after reactions that excite complexes. These latter are frequent and are examples of perseveration. In order to discover the actual complex-exciting association it is necessary to employ the psychoanalytic method, and for this purpose a more suitable material is needed than is at our disposition. We, therefore, content ourselves here with simply determining the average height of all galvanometer curves in relation to reaction-times which lie respectively above and below the probable average.

[1097]     In Series I, the average of galvanometer curves connected with long reaction-times is 4.5 mm., and with short reaction-times 6.1 mm.

[1098]     In Series II, the galvanometer curves with long reaction-times average 5.7 mm., and with short reaction-times 4.4 mm.

[1099]     The two results are contradictory. The cause of this lies in factors already alluded to and in other difficulties which must be the subject of later study.

[1100]     (8) The alteration of the psychological constellation of Series II already mentioned may be manifested in the galvanometer curve alone, without any change in the reproductions. This matter might be thus explained. In the first trial only certain meanings are attached to the stimulus-word by the subject; i.e., not all of the associations belonging to it are excited at the first trial, while at the second trial another series of new connections may be aroused. We very often meet this phenomenon in our psychoanalytic investigations.

[1101]     It is of the greatest importance for the study of intellectual processes in the individual to know how his associations are presented to consciousness, whether he has quick and complete command of all related associations. This point is of the utmost value for testing intelligence, since many persons may appear to be stupid during investigation because their associations are not at immediate command, and on the other hand stupid persons may seem to be relatively intelligent simply because they have good command of their associations. We may perhaps also expect to discover important differences between educated and uneducated intellects; the galvanometric experiments seem to open to us endless vistas.

[1102]     In this case 41.6 per cent of the associations in Series II show an increased galvanometric curve with an average plus difference of 2.3 mm. It is possible that later investigations may show us that this result has considerable psychological significance for the individual, because this subject was quite unintelligent.

[1103]     (9) After a marked galvanometric deviation we frequently observe that there is an inclination to successive large curves, if the succeeding stimuli are not too quickly given. This is not unexpected because it is a general psychological experience that strong affects induce great sensitiveness. If therefore we take the average of the curves which follow unusually strong galvanometer curves and compare them with the arithmetical average of all the curves, we find that after unusually high curves, the average height in Series I is 5 mm. and the reaction-time two seconds in contrast with the general averages of 4.9 mm. and 1.8 seconds. In Series II these figures are reversed, for here the average has a difference of plus 0.6 mm. while the average of the reaction-times shows a difference of minus 0.5 seconds. The relations are not quite definite.

[1104]     (10) The whole of Series I shows a rather uniform course, for the average of distribution amounts only to 1.6. The deviations are relatively not very high. The highest curve is 12 mm., and the association connected with it is stupid / am I, which was for this individual a clear egocentric stimulus which evidently struck a strong emotional complex.

[1105]     Fig. 12 is a portion of the curve in this case. In this, one notes the even course and uniform emotional value of each association. The accompanying pneumographic curve is undisturbed.

[image: Image]

FIG. 12. Portion of curve in word association of a normal subject

[image: Image]

FIG. 13. Portion of curve corresponding to the association stupid / am I

[1106]     Fig. 13 shows the portion of the curve in which the association stupid / am I (reaction No. 18) occurred. This portion is marked by a very high many-pointed wave. The pneumographic curve is altered here, as it is also in reaction No. 19, though the latter has little emotional tone. But No. 19 has, however, a very long reaction-time (4.8 secs.), which is to be looked upon as a persisting intellectual disturbance from reaction No. 18. We observe here one of the numerous instances where the pneumographic curve and the reaction-time show evident disturbances, while the galvanic curve is unaffected. According to our hypothesis, this is owing to the fact that the galvanometer indicates only acute affective conditions, and not the more lasting intellectual after-effects, these latter being often well registered by reaction-time and pneumograph. The reaction-time shows how long the mind requires to detach itself from its conscious or unconscious preoccupation, and turn to the new stimulus. The respiration, because of its close relation to consciousness (susceptibility to voluntary influences), is also affected by intellectual processes, while the galvanometer seems to be influenced directly only by the unconscious.

Case 2.—Uneducated but rather intelligent man, aged 38

[1107]     (1) We have arranged in the following table the results of three series of associations of twenty-four words each:



	Series I

	Arithmetical average of galvanometer curves

	5.6 mm.




	Series II

	Arithmetical average of galvanometer curves

	7.2 mm.




	Series III

	Arithmetical average of galvanometer curves

	5.9 mm.




	Series I

	Probable average of reaction-times

	1.8 sec.




	Series II

	Probable average of reaction-times

	1.3 sec.




	Series III

	Probable average of reaction-times

	1.0 sec.





[1108]     The reaction-times are what we expect, but the galvanic curves show an unexpected increase in the second series. Our first supposition would be that this is owing to some physical change; for instance, better contact from increased warmth of the hands, or a change of posture of the body that increased the pressure of the hands upon the electrodes. Such conditions may not only interfere with the experiment, but also render comparison of results difficult. But it is also possible that the psychological constellation changed in the second series, causing thereby greater deviation of the galvanometer. If we take the first fifteen curves of Series II, we find the average to be 4.7 mm., which is much less than the average of Series I. But if we take the last nine curves of Series II, we find the average to be 11.3 mm., and that the cause of the great difference lies where the principle of loss of power in repeated stimulation does not seem to be effective. It is possible that after the fifteenth reaction there was a physical disturbance, which increased the height of the curves.

[1109]     We find that the probable average of the reaction-times of the first fifteen and last nine reactions both amount to 1.8 seconds, while the average of the galvanometer curves of the first fifteen reactions shows only a difference of minus 0.2 mm., as compared with the last nine curves. Now, if a physical change occurred toward the end of Series II, we might expect no change in the purely psychological reaction-times. This is, however, not the case. For the increased galvanic curves in the last nine reactions correspond to an increase of the reaction-times (1.4 seconds, as compared to 1 second of the first fifteen reactions). There is, therefore, a parallel between the galvanometer increase and the increased reaction-times, from which we may conclude that the increase depends upon an altered psychological constellation.

[1110]     We have already mentioned that a change in the constellation is due to the arousing of complexes. The reactions occur in this wise:
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[1111]     While as a rule the reaction-times are shortened in Series II, the galvanometer curves are higher. It seems as if the affects first really manifested themselves in Series II after having been inhibited in Series I. As is shown, the largest increases are connected with the associations money / round, floor / dirty, wages / large (the subject is an attendant or nurse and receives small wages), pay / debts, apple / red, and nurses / many. It is easy to understand that five of these associations might arouse strong sentiments. The strong reaction with apple / red is incomprehensible. But we have frequently noticed that quite indifferent associations following immediately upon strong emotional associations show in repetition sudden increase of galvanic reaction, as if the emotional tone were postponed. It is possible that we have such a phenomenon here, but we have no means of proving it. Affects are always inhibited if some other strong emotional complex displaces them. This was evidently the case here, because the unusual experiment excited the subject, so that he probably did not grasp the stimulus-words in all their personal relations. In Series II he was quieter and could comprehend better, in consequence of which emotional tones were more easily developed than before. This phenomenon is theoretically very important, since it indicates how affects are repressed in normal persons. Inhibition of affects plays a powerful role in psychopathology. (See the works of Freud, Bleuler, and Jung.)

[1112]     This experiment also illustrates well that reaction-time and galvanometer curve do not mean the same thing. We see here again how clearly the reaction-time reveals a greater intellectual freedom than in Series II, whereas the galvanometer curves are considerably higher than those of Series I.



	 

	Galv. Curve

	Reaction-time




	(2) The altered reproductions of Series II average

	6 mm.

	1.7 sec.




	The altered reproductions of Series III average

	7 mm.

	1.0 sec.




	The unchanged reproductions of Series II average

	7.3 mm.

	1.3 sec.




	The unchanged reproductions of Series III average

	5.8 mm.

	1.3 sec.





[1113]     Here, too, the relations are somewhat obscure, which may be owing to the occurrence of very few altered reproductions. Only half of the above numbers coincide with our expectations.



	(3) Galvanometer curves with long reaction-times average in Series I

	6.4 mm.




	Galvanometer curves with short reaction-times average in Series I

	6.4 mm.




	Galvanometer curves with long reaction-times average in Series II

	8.1 mm.




	Galvanometer curves with short reaction-times average in Series II

	4.2 mm.




	Galvanometer curves with long reaction-times average in Series III

	6.8 mm.




	Galvanometer curves with short reaction-times average in Series III

	4.1 mm.





[1114]     The first test is undecided, but the two following present figures which correspond with our expectation. (In Case 1 above recorded the first test also gave a contradictory result.)

[1115]     (4) In Series II, 41.6 per cent of the associations show an average difference of plus 3.2 mm. compared with Series I. In Series III, 45.8 per cent of the associations show a difference of plus 2.6 mm. as compared with Series II.

[1116]     These figures prove, as already mentioned, that Series II presents a considerably altered constellation. In Series III there are still more psychological constellations changed. It is to be regretted that there was not a much larger material at hand for the further investigation of matters so important for the psychology of the individual.



	(5) Series I. Probable average of reaction-times in associations with unusually high galvanometer curves

	2.2 sec.




	Series I. Arithmetical average of the corresponding galvanometer curves

	5.2 mm.




	Series II. Probable average of reaction-times in associations with unusually high galvanometer curves

	1.6 sec.




	Series II. Arithmetical average of the corresponding galvanometer curves

	12.0 mm.




	Series III. Probable average of reaction-times in associations with unusually high galvanometer curves

	0.8 sec.




	Series III. Arithmetical average of corresponding galvanometer curves

	7.0 mm.





[1117]     The curves in Series II and III do not, while those of Series I do, correspond to expectation. The reaction times in Series I and II are what we anticipate. Therefore, of six items, four coincide with our expectation.

[image: Image]

FIG. 14. Portion of Pneumographic curve in Case 2 (word association, normal individual)

[image: Image]

FIG. 15. Galvanic and pneumographic curve corresponding to the word association pay / debts. (Figs, 14 and 15 are reproduced the actual size of the tracing)

[1118]      (6) Series I. Presents in general a uniform character. The average of distribution is only 1.5 mm. The highest curve measures 9 mm., and this is connected with the association pay / debts, which, as we have seen, also preserves its high emotional value in Series II.

[1119]     Series II is much more irregular. The average of distribution is 3.8 mm., a very high figure, which well illustrates the general irregularity of the series. The highest curves of this series have already been described.

[1120]     Series III presents, on the other hand, another series with uniform character. The average of distribution is only 1.8 mm. The highest curve occurs with the association wages / large, and amounts to 11 mm., and in Series II it also had a high value. Such concord shows clearly that these figures are not accidental.

[1121]     The pneumographic curve presents no peculiarities. In Series I, with indifferent associations, this curve has the aspect shown in fig. 14.

[1122]     Fig. 15 is the galvanometric and pneumographic curve belonging to the association pay / debts. In this we observe a marked inhibition of respiration during and after the critical association.
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FIG. 16. (a) Respiratory curve, with word associations No. 1 to 5 in Case 2. (b) Curve, same case, associations No. 17 to 21

[1123]     The psychic excitation referred to previously in the last nine associations of Series II seems to manifest itself also in the pneumographic curve, as apparently evidenced in figs. 16(a) and 16(b).

[1124]     Fig. 16(a) is a portion of the respiratory curve during associations 1 to 5. Fig. 16(b) represents associations 17 to 21. The difference is marked. We can hardly be mistaken in supposing that the change in respiration is the expression of a certain excitation, which is in harmony with our previous assumptions.

Case 3.—Uneducated man of moderate intelligence, aged 28, lively, excitable temperament. Normal. Three series of associations, each with twenty-three words

[1125]     



	(1) Series I. Arithmetical average of galvanometer curves

	14.2 mm.




	Series II. Arithmetical average of galvanometer curves

	6.5 mm.




	Series III. Arithmetical average of galvanometer curves

	2.0 mm.




	Series I. Probable average of reaction-times

	2.4 sec.




	Series II. Probable average of reaction-times

	2.2 sec.




	Series III. Probable average of reaction-times

	2.0 sec.





The curves of Series I reach a considerable height, but the stimulus diminishes rapidly and intensely in power in the succeeding series. The reaction-times shorten uniformly, but are still in general somewhat long, as we observe not infrequently among emotional people.

[1126]     



	 

	Galv.

	Reaction time




	(2) The altered reproductions of Series II average

	7.9 mm.

	2.0 sec.




	The unchanged reproductions of Series II average

	1.8 mm.

	2.2 sec.




	The altered reproductions of Series III average

	3.5 mm.

	2.2 sec.




	The unchanged reproductions of Series III average

	1.3 mm.

	2.1 sec.





The galvanic curves correspond in both series to our expectation, but the reaction-times in Series II are contradictory, which, however, is changed if we do not employ the probable average (as is ordinarily done by us in all cases) but the arithmetical average, when the average time for altered reproduction is 2.8 sec., and for the unchanged only 2.4 sec.

[1127]     



	(3) The galvanic curves with long reaction-times in Series I average

	17.8 mm.




	The galvanic curves with short reaction-times in Series I average

	12.7 mm.




	The galvanic curves with long reaction-times in Series II average

	9.8 mm.




	The galvanic curves short reaction-times in with Series II average

	3.6 mm.




	The galvanic curves with long reaction-times in Series III average

	2.1 mm.




	The galvanic curves with short reaction-times in Series III average

	0.0 mm.





All of these figures are in perfect accord with our hypothesis.

[1128]     (4) In Series II, 17.3 per cent of the associations have an average difference of plus 5.8 mm. In Series III, 17.3 per cent of the associations have an average difference of plus 2.8 mm.

[1129]     These figures show that the constellation in the latter series is not very much changed, with the exception of a few associations. We may conclude that all the strong emotional relations of the stimulus-words were brought out in the first test. We should say here that Case No. 3 was well accustomed to this kind of experiment, while cases No. 1 and No. 2 were not.

[1130]     



	(5) Series I. Probable average of reaction-times following associations with unusually high galvanic curves

	2.8 sec.




	Series I. Arithmetical average of the corresponding galvanic curves

	22.3 mm.




	Series II. Probable average of reaction-times following associations with unusually high galvanic curves

	1.8 sec.




	Series II. Arithmetical average of the corresponding galvanic curves

	11.4 mm.




	Series III. Probable average of reaction-times following associations with unusually high galvanic curves

	1.2 sec.




	Series III. Arithmetical average of the corresponding galvanic curves

	1.7 mm.





The galvanic curves are what we would expect in Series I and II but not in Series III. The reaction-time is what we expect only in Series I.

[1131]     



	 

	Galv.

	Reaction-time




	(6) Series I. Average of associations altered in subsequent reproduction

	14.2 mm.

	2.4 sec.




	Series I. Average of association unchanged subsequently

	13.5 mm.

	2.0 sec.




	Series II. Average of associations altered in subsequent reproduction

	8.7 mm.

	2.2 sec.




	Series II. Average of associations unchanged subsequently

	3.6 mm.

	2.0 sec.





All of these figures coincide with what we expect.

[1132]     (7) The general course of Series I is very irregular. The average of distribution is 7.6, the highest number we have yet observed. In the tests with Cases 1 and 2 the various phases of stimulation were shown in strong, but much differentiated, emotions, but in this case with a lively temperament there was a continual and marked fluctuation of emotions, and hence the high average of distribution.

[1133]      Series II is more uniform, and the average of distribution is 5.4, and in Series III this average is only 2.3.

[1134]      The highest galvanic curve in Series I measures 51.5 mm. and is connected with the association the sun / burns. Why there should be here so strong a reflex innervation could not be understood without further examination. The subject himself could not explain why he had any particular emotion at this moment. But the connection was shown in the following associations. The other high curves (37, 21 and 18 mm.) occurred with the associations floor / parquet, pay / write, warm / the stove. These three associations showed constant and similar disturbances in all three series, as illustrated in this table:
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[1135]     All the reproductions were altered. With one exception all of the galvanometer curves were considerably above the averages for each of the series. As to the nine reaction-times, four were above, and two coincided with the probable averages. It seemed justified from these observations to assume that a strong emotional complex lay behind them. But when questioned the subject answered that he had had no particular thoughts in connection with these reactions, and was evidently unconscious of any special complex. Yet even if a subject asserts that no complex is present, this is not conclusive in the face of so many indications pointing to interference by a complex. In this instance we distracted his attention from the matters in hand and asked what personal significance the word floor had for him, when suddenly he said with surprise and embarrassment that recently a stove in his dwelling had become defective and burned the floor to such an extent that he had not only to pay for a new stove, but also for an entire new floor which was a hardship for him. Besides this there had been great danger from fire. Thus all the disturbances above related were perfectly explained, including the strong emotional tone of the association the sun / burns.

[image: Image]

FIG. 17. Portion of a curve to show emotional effect of certain word associations

[1136]     We learn from this interesting episode that the galvanic phenomenon, like reaction-time and alteration of reproductions, may give evidence of the existence of an unconscious complex. We cannot go into further detail regarding this fact here, but the investigations of Binswanger already mentioned also throw much light on the subject.

[1137]     The group of associations described above gives an unusually fine picture in Series II of emotional effect upon the curves (fig. 17). At the beginning we have indifferent reactions. Reaction No. 18 is floor, 19 warm, 20 wages / small, and 21 pay.

[1138]     The respiratory curve also shows the reactions very clearly. In general, inspiration is increased, which is especially characteristic for this particular case in connection with expectant attention. The condition during the unconscious complex excitation seems therefore to have had a certain resemblance to the tension of expectation. An example of this tension of expectation in this case at the beginning of a test is shown in fig. 18.
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FIG. 18. Expectation curve in Case 3 (reproduced actual size of tracing)

Case 4.—An educated woman, aged 25, used to these experiments. Three series of word associations, eighteen words in each

[1139]     



	(A) Series I. Arithmetical average of galvanic curves

	6.8 mm.




	Series II. Arithmetical average of galvanic curves

	1.9 mm.




	Series III. Arithmetical average of galvanic curves

	0.9 mm.




	Series I. Probable average of reaction-times

	1.2 sec.




	Series II. Probable average of reaction-times

	1.0 sec.




	Series III. Probable average of reaction-times

	1.0 sec.





The galvanic curves show very rapid diminution, while the reaction-time is very short and the lowest limit is soon reached.

[1140]     



	 

	Galv.

	Reaction-time




	(B) The altered reproductions of Series II average

	7.5 mm.

	1.6 sec.




	The unchanged reproductions of Series II average

	1.6 mm.

	1.0 sec.




	The altered reproductions of Series III average

	0.0 mm.

	1.0 sec.




	The unchanged reproductions of Series III average

	1.0 mm.

	1.0 sec.





The result in Series II is what we expected, but this is not true of Series III, perhaps because only very few altered reproductions occur.

[1141]     



	(C) The galvanic curves with long reaction-times in Series I average

	11.6 mm.




	The galvanic curves with short reaction-times in Series I average

	5.2 mm.




	The galvanic curves with long reaction-times in Series II average

	5.4 mm.




	The galvanic curves with short reaction-times in Series II average

	0.8 mm.




	The galvanic curves with long reaction-times in Series III average

	1.0 mm.




	The galvanic curves with short reaction-times in Series III average

	1.5 mm.





The figures in Series I and II are what we expected, but not in Series III, perhaps because most of the curves had already sunk to zero.

[1142]     



	(D) In Series II, 5.5 per cent of the associations show an average plus difference of

	6.0 mm.




	In Series III, 11.1 per cent of the associations show an average plus difference of

	2.7 mm.





In this case also we note a great readiness of the association to appear fully on the first stimulus, so that the constellation does not change much later on.

[1143]     



	(E) Series I. Probable average of reaction-times following associations with unusually high galvanometer curve

	1.1 sec.




	Series I. Arithmetical average of corresponding galvanometer curves

	6.5 mm.




	Series II. Probable average of reaction-times following associations with unusually high galvanometer curves

	1.0 sec.




	Series II. Arithmetical average of corresponding galvanometer curves

	1.2 mm.





The figures in Series III are omitted, because most of the galvanic curves were reduced to zero. The figures given in the above two series do not accord with our expectation.

[1144]     



	 

	Galv.

	Reaction-time




	(F) Series I. Average of associations altered in subsequent reproductions

	4.3 mm.

	4.0 sec.




	Series I. Average of associations unchanged subsequently

	4.4 mm.

	1.2 sec.




	Series II. Average of associations altered in subsequent reproductions

	6 mm.

	1.2 sec.




	Series II. Average of associations unchanged subsequently

	1.6 mm.

	1.0 sec.





These figures are what we should expect.

[1145]     



	(G) Average of distribution in Series I

	5.5




	Average of distribution in Series II

	2.2




	Average of distribution in Series III

	1.6





[1146]     We find as usual the greatest variation in the figures in the first series. With lessening power of the stimulus in the repetitions, a levelling tendency is manifested as regards this variation in the power of the stimulus. The highest curves are found in the following associations:
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[1147]     The galvanic curves are much higher than the average in all three series for the association ball / dance. The intensity of the affect here is shown by the fact that while fifteen out of eighteen reactions in the last series caused no deviations of the galvanometer, this particular association induced a deflection of 12 mm. In this instance the subject expected to go in a few days to a fancy dress ball, but despite much search had not yet found a suitable costume. She was, therefore, in a state of anxiety concerning it. The association dress and pretty are self-evident.

[image: Image]

FIG. 19. Wood association ball / dance in Case 4

[1148]     The reaction-times were rapidly shortened in the repetitions, because of her natural aptitude in speech. It is evident that at times the galvanic phenomenon is more helpful than lengthened reaction-times in demonstrating emotional states.

[1149]     Fig. 19 is a curve from Series III in this case representing the well-marked association ball / dance. Repetition of the association test is to be recommended when one desires to bring out more clearly very strong emotional complexes.

2. Resume of the Tests with Word Associations in Normal Individuals

[1150]     Our limited material, consisting of the word associations in one educated woman and three uneducated men, leads us to bring forward with much reserve a résumé of our results. We know that they must be regarded as only preliminary, and as being of questionable value, but at the same time they foreshadow features of interest for future enquiry and investigation. Our intention in this work is chiefly to point out indications, and our presentation of results must be taken in this sense.

[1151]     (1) The average positive difference of a galvanic curve, produced by an association whose reaction-time exceeds that of the probable average of the same series, is 2.7 mm.

[1152]     Taking into consideration the above-mentioned limitations this figure seems to express that in certain cases there is a clear parallelism between the length of reaction-time and the height of the galvanometer curve. This method appears, therefore, to afford a psychophysical proof of the hypothesis of one of us (Jung), that very long reaction-times are affective phenomena.

[1153]     (2) Altered reproductions show an average difference of 2 mm. over unchanged reproductions.

[1154]     (3) Such associations as are changed in the reproductions of the following series present an average difference of plus 6.8 mm. over such as are reproduced subsequently unchanged.

[1155]     These two figures, especially the last, seem to offer a psychophysical confirmation of the hypothesis of one of us (Jung), that altered reproductions are affective phenomena.

[1156]     The remaining methods embodied in the text of our work have little right to a special summing up here, because of the scantiness of our material, and also because of some contradictions in our results.

3. Word Associations in Dementia Praecox

[1157]     There were but two of our cases of paranoid dementia that could be used for a test of word associations with the galvanometer.

Case 1.—Male, aged. 36, very intelligent, academic education. Speech well preserved. Two series of associations, with twenty-four words each

[1158]     



	(A) Series I. Arithmetical average of heights of galvanometer curve

	11.6 mm.




	Series II. Arithmetical average of heights of galvanometer curve

	4.6 mm.




	Series I. Probable average of the reaction-times

	6.6 sec.




	Series II. Probable average of the reaction-times

	4.8 sec.





The average height of the galvanometer curves falls in both series within normal limits, which is not the case with the reaction-times showing excess. Our four normal subjects presented the following average:



	Series I. Galvanometer curves 7.8 mm.

	Reaction-times 1.8 sec.




	Series II. Galvanometer curves 5.1 mm.

	Reaction-times 1.4 sec.





From these figures it is seen that the patient offers a strong contrast in the length of the reaction-times.

[1159]     



	 

	Galv.

	Reaction-time




	(B) The altered reproductions in Series II average

	4.7 mm.

	6.0 sec.




	The unchanged reproductions in Series II average

	3.4 mm.

	2.8 sec.





These figures coincide with the normal, and are what we should expect. But we note that the unchanged reproductions present a much lower value in the reaction-time than the altered reproductions.

[1160]     



	(C) The galvanometer curves with long reaction-times in Series I average

	13.1 mm.




	The galvanometer curves with short reaction-times in Series I average

	10.3 mm.




	The galvanometer curves with long reaction-times in Series II average

	3.8 mm.




	The galvanometer curves with short reaction-times in Series II average

	4.0 mm.





In this table the figures in Series I, but not those in Series II, are what we expect.

[1161]      

     (D) In Series II, 12.5 per cent of the associations show an average plus difference of 4.5 mm.

[1162]     



	(E) Series I. Probable average of reaction-times following associations with unusually high galvanic curves

	4.0 sec.




	Series I. Arithmetical average of the corresponding galvanic curves

	10.0 mm.




	Series II. Probable average of reaction-times following associations with unusually high galvanic curves

	7.6 sec.




	Series II. Arithmetical average of the corresponding galvanic curves

	3.2 mm.





In this table, only the reaction-time of Series II is in accordance with our expectation.

[1163]     



	 

	Galv.

	Reaction-time




	(F) Series I. The associations with altered reproductions in the following series average

	9.8 mm.

	6.6 sec.




	Series I. The associations with unchanged reproductions in the following series average

	13.5 mm.

	5.4 sec.





Only the reaction-time here is what we expect.

[1164]     (G) The average of distribution in Series I was 5.8. The average of distribution in Series II was 3.4. These figures are similar to those of Case 4 among the normal.

[1165]     The highest galvanic curve occurred with the reaction love / a psychic process (30 mm.), and here was also the longest reaction-time (27.2 sec.). The next highest curve was connected with the reaction wife / marriage-law (29 mm.). The patient is single, and having had with love a strong emotional tone, it was not surprising that wife should also evince a similar intensity. Another high curve was found in the association sick / at-heart (26 mm.). The patient still had some insight into his condition, and knew that he was confined in the asylum because of his mental malady, hence the strong emotion connected therewith. The word handsome produced a curve of 25 mm. The patient is very vain, and pays extraordinary attention to his dress. The contents of the association present the symptoms of affectation, which is evident from his external appearance. Most of his associations showed a definition character which, in educated people, always indicates a certain amount of affectation. The following are examples:



	write

	activity




	shoes

	footwear




	hat

	an article of clothing




	house

	building construction




	to sit

	condition of rest




	money

	medium of exchange




	proud

	adjective





[1166]     The long reaction-times may be due to this affected manner of expression, though this can hardly be the only cause.

Case 2.—Woman, single, aged 62, uneducated, medium intelligence. Speech mingled with neologisms. Three series of associations with twenty-five words each

[1167]     



	(A) Series I. Arithmetical average of the galvanic curves

	7.9 mm.




	Series II. Arithmetical average of the galvanic curves

	3.6 mm.




	Series III. Arithmetical average of the galvanic curves

	2.5 mm.




	Series I. Probable average of reaction-times

	10.8 sec.




	Series II. Probable average of reaction-times

	6.4 sec.




	Series III. Probable average of reaction-times

	6.0 sec.





As in the former case, the galvanic deviations are of medium height, while the reaction-times are extraordinarily long.

[1168]     



	 

	Galv.

	Reaction-time




	(B) The altered reproductions in Series II average

	3.6 mm.

	6.6 sec.




	The unchanged reproductions in Series II average

	3.6 mm.

	5.2 sec.




	The altered reproductions in Series III average

	2.5 mm.

	7.4 sec.




	The unchanged reproductions in Series III average

	2.4 mm.

	4.6 sec.





The reaction-times accord with our expectation, as in the former case, much better than the galvanometer curves.

[1169]     



	(C) The galvanometer curves with long reaction-times in Series I average

	9.6 mm.




	The galvanometer curves with short reaction-times in Series I average

	6.0 mm.




	The galvanometer curves with long reaction-times in Series II average

	4.7 mm.




	The galvanometer curves with short reaction-times in Series II average

	2.6 mm.




	The galvanometer curves with long reaction-times in Series III average

	2.8 mm.




	The galvanometer curves with short reaction-times in Series III average

	2.5 mm.





The figures in all three series are what we expect.

[1170]           

     (D) In Series II, 28.0 per cent of the associations show an average plus difference of 4.7 mm. In Series III, 24.0 per cent of the associations show an average plus difference of 4.8 mm.

[1171]     



	(E) Series I. Probable average of reaction-times following associations with unusually high galvanic curves

	11.6 sec.




	Series I. Arithmetical average of corresponding galvanic curves

	11.8 mm.




	Series II. Probable average of reaction-times following associations with unusually high galvanic curves

	5.8 sec.




	Series II. Arithmetical average of corresponding galvanic curves

	3.7 ram.




	Series III. Probable average of reaction-times following associations with unusually high galvanic curves

	8.0 sec.




	Series III. Arithmetical average of corresponding galvanic curves

	2.5 mm.





Twice the reaction-times are what we expected, the galvanic curves only once, and in Series III the arithmetical average is the same.

[1172]     



	 

	Galv.

	Reaction-time




	(F) Series I. The associations with altered reproductions in the following series average

	9.0 mm.

	10.4 sec.




	Series I. The associations with unchanged reproductions in the following series average

	6.3 mm.

	12.4 sec.




	Series II. The associations with altered reproductions in the following series average

	3.3 mm.

	6.6 sec.




	Series II. The associations with unchanged reproductions in the following series average

	4.0 mm.

	4.8 sec.





We find in this table that only the galvanic curves in Series I and the reaction-times in Series II are what we expected.

[1173]     (G) The average of distribution in Series I was 4.9.

The average of distribution in Series II was 2.8.

The average of distribution in Series III was 1.6.

[1174]     The highest galvanic curve (21 mm.) is found in the association sun / sun-time, and here the reaction-time is 14.0 seconds. It is difficult to explain this excessive deviation. The preceding association is stout / constitution (15 mm., and 14.8 seconds reaction-time). The patient is very stout, which she thinks due to supernatural influences. She complains much of this “forced” disfigurement. In Series II these two associations caused no deviations, but in Series III stout / constitution suddenly induced the largest deflection of the whole series, viz., 14.5 mm., whereas the average was only 2.5 mm. There was a curve of 20 mm. with the association ugly / disfigured by great suffering, and with this a reaction-time of 12.0 seconds. The contents of this association are concerned with the same theme as stout / constitution. Another high curve occurred with high / highest action (19 mm. and reaction-time 11.2 seconds). This association was subsequently altered twice in the reproductions. It is connected with the delusion of the patient that she had accomplished the “highest work.”

[1175]     The associations are typically affected and show a distinctly morbid character. The following are examples:



	diligent

	high esteem—payment




	love

	to be lovable—wedding




	snake

	to point out as extraordinary




	high

	highest action—highest distinction




	ugly

	disfigured by great suffering





[1176]     Résumé: In our tests with word associations in the two cases of dementia praecox the only striking fact has been the great lengthening of reaction-times. In the relations between the galvanometer curves and associations we have found nothing different from the normal. From the material of Jung, who has analyzed a large collection of association experiments in dementia praecox, we learn that in by far the greater proportion of these cases there is no particular lengthening of reaction-time. Therefore a long reaction-time cannot be considered as characteristic for all cases of dementia praecox. It is of value in some cases. It is only present when the patients suffer from certain hindrances to thought, which are often present in this disease.

[1177]     When we examine the associations of such patients we find that the hindrance to thought (lengthened reaction-time) is especially manifested where complexes constellate the association, which is also the case in normal individuals. This phenomenon first led Jung to think that the specific pathological factor in dementia praecox depends upon some complex. A complex in fact plays a great role in the associations of our two patients here described. The reaction-times are extraordinarily long where connected with a complex. The complex constellations are also very numerous, as well as the altered reproductions related to them. In our normal cases we found an average of 30 per cent of altered reproductions in Series I, while the patients had 51 per cent. Besides this, the character of the associations presents abnormalities almost constantly, especially around the complexes.

[1178]     From these indications we may conclude that little of a pathological nature can be found in the general and regular mechanisms of thought, but rather in the manner and method of reaction of the individual to his complexes. We find in both of these patients an increased influence of the complex upon association, which corroborates the results of innumerable analyses of dementia praecox by Jung. This phenomenon has an important and general clinical significance, because, when carefully analyzed, nearly all the symptoms are found to be determined by an individual complex, often manifested in a very convincing way. This is particularly true for delusions and hallucinations. A series of other symptoms is more often dependent upon indirect disturbance of association by the complex. This state of affairs explains why we do not discover any elementary disturbances, even in quite intense mental disorder; the dementia is shown only in the most delicate psychological relations. Therefore we shall look in vain, for the present and for a long time to come, among these patients for simple, elementary disturbances common to all cases.

[1179]     NOTE. —Since this article was put into type we have found that Féré,23 carrying a current through a subject with various sensory stimuli, made the following observation: “Il se produit alors une déviation brusque de l’aiguille du galvanomètre…. La même déviation se produit encore sous l’influence d’émotions éthéniques; c’est à dire qu’elle se produit dans toutes les conditions où j’ai signalé précédemment une augmentation de volume des membres mise en évidence par le pléthysmograph.” This clearly shows that Féré made the discovery two years before Tarchanoff.


II

PSYCHOPHYSICAL RESEARCHES




2
NEW ASPECTS OF CRIMINAL PSYCHOLOGY1

Contribution to the Method Used for the Psychological Diagnosis of Evidence (Tatbestandsdiagnose)2

[1316]     The very simple experiment designed to induce an individual to respond to a given stimulus-word with the first word that crosses his mind has become the point of departure of a long series of psychological problems that are of interest not only to the psychologist but also to the jurist and the psychiatrist.

[1317]     It is not my intention to give here a review of all association experiments; I only wish to indicate one of the possible applications of these experiments, which may interest practical psychologists and criminologists. This is the so-called “diagnosis of evidence” (Tatbestandsdiagnose), i.e., the psychological diagnosis of a crime.3 This term is somewhat pretentious; in practice, those in favour of the method content themselves with more modest results than the infallible diagnosis of a crime. Notwithstanding this limitation, there are some, and they are not a few, who deny any value to the use of the experiment and who maintain that it is without any interest: but as so often, this exaggeration only shows how one falls from one extreme into the other. On the one hand, workers in this field dare not hope that they can arrive at a psychological procedure that will permit them to make a sure diagnosis after only a few preliminary investigations. Medicine, however, possesses quite a number of such methods that have won acceptance only after a laborious struggle. In the field of psychology progress cannot be made any more easily. On the other hand, one must recognize the facile opposition that is based on initial failure of the method; some, like Heilbronner, deny that any application of the experiment can be of value. So the opposition degenerates into a scepticism that arises not from knowledge and serious criticism, but from a deplorably superficial judgment.4

[1318]     The problem of the diagnosis of evidence is at present of the greatest importance to psychologists; to criminologists it is only of academic interest, since we are still far from its practical application in court: this must be the honest and fair appreciation of the experiments we are going to report.

[1319]     The technique is very simple. Let us take an example: a bag containing jewellery, such as a gold bracelet with blue stones, a diamond brooch in the shape of a butterfly, a ring shaped like a snake, and a brooch in the form of a lizard with emerald eyes, was stolen from a hotel. There were also a green leather wallet containing a cheque drawn on the Banca Commerciale Italiana and three banknotes of fifty lire each, and a bottle of Odol.

[1320]     The hotel porter and two other employees were suspected of the theft and arrested. Apart from the hotel proprietor, only the culprit could have known the contents of the bag. Such a state of affairs lends itself admirably to the association experiment. Here are examples of the words chosen for it: gold, fifty, three, bracelet, blue, bank, snake, stone, diamond, lizard, green, leather, butterfly, wallet, cheque, banknote, Odol, etc. These were distributed among approximately twice the number of other words, chosen for having the smallest possible reference to the evidence. This was done because we wanted to demonstrate how words derived from the evidence, which is known in its minutest particulars only to the culprit, affect people subjected to the experiment.

[1321]     How then, generally speaking, do the stimulus-words “act”?

[1322]     Needless to say, the subject must consent to the experiment and must obey the instructions. Without his co-operation one cannot, of course, achieve anything. The instruction usually given is this: “You must say, as quickly as possible, the first word that the stimulus-word suggests to you.” It is possible for the subject to cheat by not saying the first word that comes to his mind, but in order to reveal the deception, we measure the reaction-time with a stop-watch. If the subject does not say the first word that occurs to him, it is tantamount to rejecting it and he has to look for another; this needs a certain time, which is measurable. A long reaction-time should therefore not mislead the experimenter. The subject of the experiment may well go to the trouble of prolonging his other reaction-times nearly to the same extent, whether they belong to critical words or to others without special meaning. But this deception is as a rule easily seen through since it is known that the reaction-time in educated people is about 1.5 seconds and in uneducated people 2.0 seconds; on the other hand, as the subject deliberately influences the reaction-times, these are as a rule unduly prolonged because it is difficult consciously to judge the lapse of time. Apart from these possible deceptions, every other effect of the critical stimulus-words will result from a disturbance of attention. This disturbance arises from the fact that the critical stimulus-word brings back to the mind a content with a strong feeling-tone; this attracts the attention and captivates it for a moment, producing a slowing down of the reaction if a familiar word does not at once present itself. The reproduction method5 also brings into relief another fact, namely, that reactions to critical words (i.e., those words that revive contents of consciousness with a strong feeling-tone) are more easily forgotten than reactions to words without special meaning. Reactions that immediately follow critical reactions are also often forgotten (perseveration of the disturbance of attention). Why they are so easily forgotten has not yet been sufficiently explored; nor do I wish to enter into any theoretical speculations.

[1323]     It often happens that the subject is startled by the critical stimulus-word. This is another disturbing factor, which first affects the reaction-time and then the verbal form of the reaction itself: the subject believes that he has not properly understood or has really misunderstood, or he mechanically repeats the stimulus-word. As, in his embarrassment, he cannot find a word of no special significance, he replaces it with a phrase (and this is against the rules) and then, in uttering this phrase, makes a mistake. In these short moments, which are of immense intrinsic value, he produces many blunders that betray him, such as we all, in our daily lives, also commit for the same reasons, even though as a rule unconsciously. In one case, a student who took part in the experiment, and who was usually very much in command of himself, betrayed himself by making at each critical word a certain small gesture of the hand which he omitted when the word had no special meaning for him.

[1324]     All these small disturbing elements in the experiment I have termed “complex-characteristics” (Complexmerkmale); this means that they are pointers revealing the influence of a complex of ideas with a particular feeling-tone.6 These are the complex-characteristics in question:

1. Prolonged reaction-time7 in the critical reaction or in the one immediately following.

2. Reaction with two or more words, although the subject usually reacts with one word only, according to the instructions.

3. Repetition of the stimulus-word.

4. The stimulus-word (especially the one following the critical word) is misunderstood.

5. Failure to react (i.e., where the subject does not know how to react).

6. Lapsus linguae when pronouncing the reaction-word.

7. Translation of the stimulus-word, or of the reaction, into a foreign language.

8. Reaction in the form of an unusual expression.

9. The reaction has a singular content or may be meaningless.

10. Perseveration of the reaction-word in respect of content and of form.

11. Interpolation of “yes” or of other interjections before or after the reaction-word.

[1325]     Characteristics 8, 9, and 10 are somewhat arbitrary and can therefore be omitted in an exact computation.

[1326]     It may be objected that these deviations cannot with certainty be reduced to psychological disturbances determined by ideas with a special feeling-tone (complexes). This does not in fact appear when the association experiment is used specifically for what we have called the diagnosis of evidence, whereas it becomes quite clear in the case of the accurate analytical examination of the experiments made without a diagnostic purpose. These findings receive considerable support from measuring oscillations of body-resistance to the galvanic current during the association experiment.8

[1327]     Now, given that these deviations are caused by critical stimulus-words, we may justifiably admit that we are faced with a disturbing inner factor, i.e., an idea with a strong feeling-tone. If, then, with a particular subject these deviations occur mainly in connection with critical reactions—i.e., in response to stimulus-words derived from actuality—then we can confidently assume that with the word that influences the subject a complex is operative that refers to actual facts. This complex may embrace simply the subject’s general knowledge about a particular crime; should stimulus-words refer to this crime then a certain emotion is bound to arise in response to every one of these stimulus-words. But it may also turn out that the disturbing complex is one that points to a feeling of guilt in the subject.

[1328]     An innocent suspect, as well as a guilty one, will of course show a certain emotion in response to critical stimulus-words. We do not yet know whether this emotion exerts the same perturbing influence over each of them, or whether the reaction of the innocent can be qualitatively distinguished from that of the guilty; only further experience can decide this question.

[1329]     In the case of our hypothetical crime only the guilty party knows the details of the facts, whereas innocent suspects hardly know the general outline. From the experiment it appears that all the critical stimulus-words have a disturbing effect on the porter, whereas in the other two employees most of the critical reactions are quite normal. From this we may conclude that suspicion must very probably fall on the porter and that his guilt appears to be established; moreover, the complex-characteristics are, significantly enough, recognized through those stimulus-words the importance of which cannot by any means be known to the innocent.

[1330]     We have no absolute proof of guilt, but it is clear that in such cases the experiment may provide valuable pointers for further investigation. This will happen especially when there is a large number of suspects and when the elements of suspicion about some of them lack a solid basis; in such a case we can, with the help of the experiment, eventually succeed in tracing those on whom graver suspicion must fall. Let us, however, repeat that the results of the experiment will not provide absolute proof of guilt but, at best, merely a valuable addition to the circumstantial evidence. If one has to do with only one suspect and if there are no facts with which to confront this person, then the results are unquestionably most unreliable.

[1331]     Some two years ago I published a case from my practice, in which a thief confessed his crime as a result of strong evidence arising from the association experiment.9 A short time ago I was concerned with another case of theft that from the technical point of view lent itself very well to the experiment; like the first case, it was entirely successful.10

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Critique and Qualitative Analysis

[1332]     Faced with these results, the reader who is without a thorough knowledge of the method is bound to ask himself this question: Is it not possible that one of the three suspects who was not the subject of this research would, on examination, present an even greater number of signs of guilt? This is of course a priori possible, but in practice one always begins with the subject to whom the evidence points most clearly; in our case this was definitely the nurse A. From this reasoning my concept of the experiment clearly emerges: it should only, in the first place, show us which of the subjects presents the maximum number of complex-disturbances. Then we have the suspect who shows himself most disturbed, either because he is really the culprit or because the fear of appearing guilty causes great agitation. Nurse B appeared very agitated during the experiment and this prejudiced me against her, even though she did not show distinct signs of a guilt-complex. Nurse C was relatively calm but nevertheless the complex-characteristics were more numerous. This discrepancy needs to be examined further. Why do the innocent usually show signs of a guilt-complex? The answer to this question presents no difficulties. Nurse B knew all the particulars of the case and during the experiment Nurse C had an inkling of its importance. It is therefore easy to understand why words like theft, to steal, and police created in them an unpleasant feeling that in its turn produced the characteristic disturbance of the experiment. Here we have the explanation of why even the innocent can show a not inconsiderable number of signs of guilt-complex. What distinguishes them from the guilty are not (at least as far as we know at present) qualitative differences but mainly quantitative ones.

[1333]     It is nevertheless surprising that Nurse B, who had been given exact information about the circumstances of the theft and who was evidently affected by strong emotion, showed fewer signs of guilt-complex than Nurse C, who was the calmer of the two. Only psychoanalysis, applied to each association, can throw light on this question.

[1334]     In Nurse C the words watch, chain, silver, produced evident complex-disturbances; now, by an unfortunate coincidence, both the watch and the chain had been broken a few days before. The word to hide also has a disturbing influence; Nurse C had a short time before taken away her evening meal and hidden it, something that was absolutely forbidden in the hospital. Fear, to discover, innocent, suspect, to lie are all disturbing words: it was known that through negligence she had mislaid or lost a garment belonging to one of the patients. It suddenly occurred to her during the experiment that this incident was being enquired into, since nothing had so far been discovered about it; and that was why signs of guilt-complex appeared in response to these words.

[1335]     The interference of other individual complexes seriously compromised the results of the investigation but this was unavoidable. One of the few measures that could be taken to this end would be to use a long series of stimulus-words (100—200) of which as many as possible would refer to definite details of the case and would be of similar categories since, if they were, they would produce disturbances owing to the intellectual work involved. A priori one would regard as most suitable words that are apparently of no special significance and that yet have a special significance in relation to the case (the so-called “exchange” [German, Wechsel], according to Freud’s apt expression11).

[1336]     Let us therefore try to assess the importance of words that have a direct reference to the case as compared with those that have only a general connection with the theft.

[1337]     First we shall again calculate the probable mean of the reaction-times; we shall, however, reduce the numbers of B and C as if the reaction-times of these subjects had the same general probable mean as those shown by A (11.0).

Probable Mean of Reaction-times
(reduced to the level of that of the culprit)



	 

	A

	B

	C




	Special stimulus-words

	15

	15.1

	12.2




	General stimulus-words

	18

	11.0

	14.6





[1338]     We can see that the general stimulus-words have a very strong influence on the guilty nurse A. The special stimulus-words have the same effect on the guilty A and on the innocent B, whereas on B the general stimulus-words show very little effect. In this case the expected confirmation was not forthcoming.

[1339]     Let us now investigate the same question from the point of view of complex-characteristics.

Average Number of Complex-characteristics per Reaction



	 

	A

	B

	C




	Special stimulus-words

	1.2

	0.9

	1.0




	General stimulus-words

	1.5

	0.7

	1.1





[1340]     We find here in essence a state of affairs similar to that in the reaction-times, i.e., [in the case of A and C]12 the general stimulus-words exercise a stronger influence.

[1341]     Let us now examine the disturbances of reproduction from the same point of view.

Incorrect Reproductions



	 

	A

	B

	C




	Special stimulus-words

	0.4

	0.2

	0.2




	General stimulus-words

	0.6

	0.2

	0.3





[1342]     This shows that the figures for disturbances of reproduction are larger for the general stimulus-words [for A and C].

[1343]     Little can be expected, for the time being, from the study of such associations as follow immediately upon critical associations; this is because we do not know when, in what individuals, or in what complexes a particularly strong perseveration may exert a disturbing influence on the experiment. One could presume that perseveration would appear mainly after very intense emotion, but it is not at all certain that this would be shown by the experiment. Should it prove to be true, it could turn out to be one of the origins of disturbance associated with perseveration. Another cause may be found in the fact that quite often the total range of the preceding stimulus-word is not readily understood, so that soon enough other ideas suddenly appear, not infrequently carrying strong feeling-tone. But all these contingencies demand very accurate investigations. Until these are completed, we shall not be able to benefit from whatever emerges from the research—according to which, words referring in a special way to the evidence leave in their train more disturbances in the post-critical associations than general stimulus-words do.

[1344]     The most intense after-effect was produced in the culprit by the following stimulus-words; I give the reactions with the ordinary reactions that follow them.



	Stimulus-word

	 

	Reaction

	Reaction-time

	Reproduction13




	(1) banknote

	 

	money

	15

	–




	      mountain

	r

	to climb

	26

	–




	      to play

	 

	to sing

	15

	–




	(2) suspect (noun)

	 

	nobody

	43

	+




	      bottle

	 

	water

	17

	–




	      fire

	 

	wood

	9

	–




	(3) to hide

	 

	to lose, to look for

	18

	–




	      sofa

	 

	seat

	17

	–




	      night

	 

	day

	6

	+




	(4) chain

	 

	round the neck

	19

	–




	(5) silver

	 

	gold

	10

	+




	(6) money

	r

	centime

	34

	–




	      wine

	 

	beer

	8

	+




	(7) open

	r

	free

	6

	+




	(8) key

	 

	keyhole

	19

	+




	      house

	 

	courtyard

	13

	–




	      lamp

	 

	light

	8

	+





[1345]     Just as we have found that it is on the whole the general stimulus-words that work with the utmost intensity, so we now see that the strongest single impact is made by those stimulus-words that refer particularly to the evidence. This shows that the general stimulus-words usually have a strong effect, whereas the special stimulus-words sometimes have an intense effect and sometimes a weak one.

[1346]     The only way in which we can do full justice to these results is to apply them as much as possible to practical cases since, for reasons not far to seek, laboratory investigations are always rather incomplete.

[1347]     I am confident that with this work I have awakened a certain interest in experiments of this kind and have encouraged others to follow in this direction. It is only by the work of many, directed always towards the examination of practical cases, that we can hope to make the diagnosis of a particular case a matter of greater certainty.


1 [Translated from “Statistisches von der Rekrutenaushebung,” Correspondenz-Blatt für Schweizer Aerzte (Basel), XXXVI:4 (Feb. 15, 1906), 129–30. Jung served as an officer in the Swiss Army medical corps from 1901 to 1930.]

2 One must take into consideration that the formalities of enlistment create for many people an unusual situation, owing to which they get into a state of persistent stupefaction (so-called emotional stupidity), which makes them appear more stupid than they really are.

3 The rest came from the semi-urban population of Kriens; they were therefore omitted.


FURTHER INVESTIGATIONS ON THE GALVANIC PHENOMENON AND RESPIRATION IN NORMAL AND INSANE INDIVIDUALS1

by Charles Ricksher and C. G. Jung

[1180]     The changes produced by various causes in the electrical resistance of the human body have been studied for many years, but as yet no definite results have been reached. Charles Féré was the first to report on the changes produced by emotion. In a communication made to the Société de Biologie in 18882 he noted that there was a decrease in bodily resistance when various sensory stimuli were applied, and also that emotion produced a similar decrease. R. Vigouroux had been working on the problem of electrical resistance in the human body with patients from the Salpétrière and had reached the conclusion that the old view of resistance being caused by the epidermis was wrong and that the true cause was the condition of the superficial circulation. He thought that variations in resistance were caused by an increased or decreased superficial circulation. Féré accepted these conclusions and added that “l’étude de la résistance électrique peut trouver une application dans les recherches des psycho-physiologues.”

[1181]     Nothing new was reported for several years. In 1890, A. Vigouroux published a report on the study of electrical resistance in melancholics but added nothing to our knowledge. Tarchanoff, Stricher, Sommer, and Veraguth have all summarized the work of the French investigators. The first person to do real psychological research using the galvanometer was Veraguth, who in 1906 worked with this instrument and with Jung’s association experiments. In the same year work was begun in the Psychiatric Clinic in Zurich to try to determine the cause of electrical resistance of the body and the changes produced in the bodies of normal and insane individuals by different stimuli. The apparatus used consisted of a circuit containing a single low-voltage element, a Deprez-d’Arsonval galvanometer of high sensitivity, a shunt for lowering the oscillations of the mirror, and two brass plates upon which the subject of the test places his hands and thus closes the circuit. The galvanometer reflects a beam of light onto a celluloid scale to which is attached a movable slide with a visor, which, pushed by hand, follows the moving mirror-reflection. To the slide is attached a cord leading to what is called an ergograph writer, which marks the movements of the slide by means of a pen-point on a kymograph-drum fitted with endless paper. For measuring time a Jaquet chronograph was used and for the moment of stimulus an ordinary electrical marker.

[1182]     The problem of the cause of resistance was first approached; the results given are those obtained by Jung and Binswanger and are as yet unpublished. Resistance was found to vary greatly in different individuals with different conditions of the palmar epithelium. That the epidermis was the seat of resistance was proved by the fact that when the electrodes were placed under the skin resistance was enormously decreased. This was done by piercing the skin of each arm with a surgical needle and using the needles as electrodes.3

[1183]     The French investigators were unanimous in ascribing the changes in resistance to changes in the blood supply of an area, caused by dilation and contraction of the vessels, the greater the blood supply the lower the resistance and vice versa. That the blood supply was not a chief factor was proved by exsanguinating the area in contact with the plates with an Esmarch bandage, whereupon it was found that the galvanic phenomenon still appeared.

[1184]     That the changes in resistance are not due to changes in contact, such as pressure on the electrodes, is shown by the fact that when the hands are immersed in water, which acts as a connection to the electrodes, the changes in resistance still occur. Pressure and involuntary movements give a deflection entirely different from the usual result of an affective stimulus.

[1185]     The time that elapsed between a stimulus and the change in resistance, as shown by the galvanometer, suggested some change in the sympathetic nervous system or in some area controlled by it. The sweat-glands seemed to have most influence in the reduction of resistance. If the sweat-glands were stimulated there would be thousands of liquid connections between the electrodes and tissues, and resistance would be much lowered. Experiments were made by placing electrodes on different parts of the body, and it was found that the reduction in resistance was most marked in those places where most sweat-glands are located. It is well known that both emotion and sensory stimuli influence the various organs and glands, heart, lungs, sweat-glands, etc. Heat and cold also influence the phenomenon, heat causing a reduction and cold an increase in resistance. In view of these facts the action of the sweat-glands seems to be the most plausible explanation of the changes in resistance.

[1186]     The following experiments were made in the winter and spring of 1907, with a view to determining the effect on the galvanic phenomenon and respiration of a series of simple physical and mental stimuli in a number of normal and insane subjects. The galvanometric changes were noted by the apparatus described above. The respiration was recorded by means of a Marey pneumograph attached to the thorax and leading by means of a rubber tube to a Marey tambour, to which is attached a pen-point that writes on the kymograph-drum.

[1187]     The results of pneumographic experiments of various authors are very conflicting. Delabarre4 found that attention to sensory impressions increased the frequency and depth of respiration. Mosso, in his work on the circulation in the brain, could come to no satisfactory conclusions. Mentz found that every noticeable acoustic stimulus caused a slowing of the respiration and pulse. Zoneff and Meumann found that high grades of attention cause a very great or total inhibition of respiration, while relatively weaker attention generally produces an increase in the rate and a decrease in the amplitude of the respirations. Total arrest of respiration was found relatively more frequently in sensory than in intellectual attention. Martius notes great individual differences and comes to the conclusion that there is an affect type differing from the normal, shown by slowness of the pulse and respiration.

[1188]     The experiments of these authors were all made on a limited number of subjects, usually students. Our experiments with the pneumograph were generally made on uneducated men, attendants in the clinic, and our stimuli were quite different from those used by the other investigators. It is possible that the great difference in our results may in part depend on these facts.

[1189]     In our experiments care was taken to have the conditions as nearly equal as possible. It was found that different positions of the body, leaning forward or backward, for example, caused a change in the level of the respiratory curves. Slight movements of the body and of the limbs did not influence the curves. The tambour itself can cause changes in the recorded curves. The tambour must contain the same amount of air in every case, otherwise the curves will be different. The curve registered is not an exact one, owing to defects in the instruments. In deep inspirations the rubber covering becomes tense and, when the pressure in the chest changes, the elasticity of the rubber causes the respirations to be registered in a different way from that in which they really occur.

[1190]     It cannot be assumed that the respiratory curves represent ordinary normal respiration but only the kind of normal respiration to be expected under experimental conditions. No one can breathe naturally with a recording apparatus on his chest and with his attention more or less directed to it. The release from the tension of the experiment is seen at the end of the experiment when the respirations become deeper and the level of the curve changes. The pneumograph could not be used on women because of their clothing, nor could it be used with many of the insane subjects because of their excitability.

[1191]     The plethysmograph was not used because with it the sources of error are too numerous. Martius has shown that, even when the arm and instrument are encased in plaster of Paris, there occur involuntary movements that make correct interpretation of the results difficult.

[1192]     In the galvanic experiment many sources of error have to be considered. Chief among these is the deflection caused by movements of the hands. An increase or decrease in the pressure of the hands upon the electrodes causes an instantaneous change in the position of the reflection of the galvanic mirror. This change is sudden, and it is almost impossible to produce deliberately a change in the position of the reflection like one caused by an affective mental process. The natural change of position of the hands is shown by an almost vertical rise or fall of the galvanic curve as shown on the kymograph-drum. To prevent, as far as possible, involuntary changes of position, bags of sand were placed on the hands, thus preventing any but deliberate movements. It was found that quite extensive movements of the body could be made without influencing the galvanometric curve. Deep inspirations and sighs cause a greater or lesser rise in the curve. In the same curve a sigh occurring after an affective process seems to cause a more extensive rise than one occurring before. Deliberate long inspirations cause little or no disturbance. It must therefore be assumed that sighs are caused by some affective complex, or that they cause such a complex to come into consciousness or they produce an unconscious emotional condition.

[1193]     The subjects were physicians and attendants, as well as patients suffering from various mental diseases.

[1194]     The experiment may be divided into six parts: in each part a different stimulus or series of stimuli of the same kind, physical or psychological, was used. Before each stimulus or series of stimuli the subject was told in a general way what was going to happen. In many individuals, after a short period of waiting for a stimulus, there were changes in respiration and in the galvanic curve. These expectation-curves will be discussed later.

[1195]     The measurements of height are in each case the real, i.e., the vertical height. The respiratory rate is given as so many per centimetre, which is a purely comparative measurement. For the quiet periods we give the average rate per centimetre for ten centimetres at the beginning and end of each period.

[1196]     Part I of the experiment consists of a quiet period of four minutes. The subject was asked to sit as quietly as possible and was told that no stimulus was going to be applied. In Part II, the stimulus was a leaden weight allowed to fall about three feet onto the floor. In Part III, the subject was asked to say spontaneously, after a minute or so, a word or a short sentence, and then to remain quiet. Part IV consists of three physical stimuli: a low whistle, a weight dropped onto the floor, and a picture (picture post-card) shown to the subject. Part V consists of four sentences spoken by the investigator. The first two were usually some familiar proverb, such as “The pitcher goes often to the well but is broken at last”; the third and fourth were of a more critical nature as they referred directly to the subject himself or to his habits. In several cases single words, such as eye and face, were given. Part VI is again a quiet period of four minutes. The results of each part will be given here, and the normal subjects, fifteen in number, will be considered first.

NORMAL SUBJECTS

[1197]      Part I. The galvanometric curve is usually higher at the beginning than it becomes a short time later owing to feelings of expectation and tension caused by the unusual position and the strange experiment. As a rule the curve shows many irregularities caused by the subject’s hand and body movements as he settles into a comfortable position; such movements are also the result of expectation, muscular tension (this is not, however, an important factor), and of various emotionally charged complexes. In the course of the quiet period there are seen oscillations of the galvanic mirror that cannot be accounted for by any movement of the hands or body, by any respiratory change, or any conscious thought or association. We have therefore attributed them to the indefinite feeling caused by some still unconscious complex. Everyone has experienced these vague feelings, sad or gay, that come without apparent cause, last only a short time, and are soon forgotten. Such a curve was clearly shown in the case of a well-educated physician, with a considerable power of self-analysis, who could not remember any affective thought that had occurred to him during the period.

[1198]     The inspirations at the beginning of the quiet period are usually deeper and more frequent than at the end. At the beginning they average 2.91 per cm. and at the end 2.79 per cm. The average height of the inspirations at the beginning is 12.41 mm., at the end 12.26 mm. In our cases the respiratory curve does not show any great or constant change of level.

[1199]     In Part II (stimulus a falling weight) the galvanometric curves show great individual differences. In one case, that of an attendant who was very nervous and frightened by the experiment, the galvanometric deflection was 54 mm. In another case, also of an attendant, but of a very phlegmatic disposition, the deflection was only 4.6 mm. The average deflection for fifteen subjects was 20.6 mm.

[1200]     The longest reaction-time, i.e., the time from the moment of stimulus to the beginning of the rise of the galvanic curve, varies from 1.5 to 5.5 seconds. This time, while showing individual variations, is usually shorter in cases showing the greatest galvanic reactions, and averages 2.87 seconds. The time required for the curve to reach its maximum height corresponds roughly to the height, a curve of 54 mm. requiring 11.5 seconds and one of 10 mm. requiring 2.5 seconds. The average time is 6.93 seconds.

[1201]     The inspirations show individual differences in rate and amplitude, and the respiratory rate does not vary as much as the height of the galvanometric curve, as the following table shows:



	Height of Galv. Curve

	Inspir. before Stim.

	Rise of Galv. Curve

	Fall of Galv. Curve




	54. mm.

	3.5 per cm.

	3.86 per cm.

	3.92 per cm.




	18.8 mm.

	3. per cm.

	2.72 per cm.

	2.5 per cm.




	4.6 mm.

	3. per cm.

	2.5 per cm.

	2.3 per cm.





[1202]     Thus the change in rate for a galvanic curve of 54 mm. is not as great as for a curve of 4.6 mm. Whether the respiration is slowed down or speeded up during the rise of the galvanic curve seems to depend on the individual. The majority, however, show a decrease of speed during the rise and an increase during the fall of the galvanic curve.

[1203]     The average number of inspirations before the stimulus is 3.05 per cm., during the rise of the galvanic curve 3.02 cm., and during the fall 3.09 per cm.

[1204]     The amplitude of the inspirations does not vary in proportion to the rate. Before the stimulus the average height of the inspirations is 11.75 mm., during the rise of the galvanic curve 10.73 mm., and during the fall of the curve 11.45 mm.

[1205]     Part III (spontaneous speaking). In this part the average height of the galvanic curve is lower than in the preceding part, being 17.9 mm. As a rule the curves of the different subjects show little variation in height. Some of the curves show irregularities before the moment of speaking, caused partly by indecision and partly by preparation for speaking. In normal subjects the galvanic curve begins to rise at the moment of speaking or even a little before.
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FIG. 1. Stimulus a falling weight. Resistance was very high at the beginning of the experiment and fell throughout the quiet period and up to the moment of stimulation, as shown by the vertical line. The latency time and the decrease in rate and amplitude of respirations are clearly shown

[1206]      The number of inspirations per centimetre decreases during the rise of the galvanic curve and continues to decrease as the curve falls. The average rate before speaking is 3.5 per cm., during the rise of the galvanic curve 3.15 per cm., and during the fall 3.04 per cm. The average height of the inspirations before speaking is 10.08 mm., during the rise of the curve 10.57 mm., and during the fall 11.75 mm. Thus the height increases as the rate decreases.

[1207]     In Part IV there are three stimuli: a falling weight, a whistle, and a picture. In each case the stimulus is not merely a sensory, visual, or auditory one, but has also a psychological component. Almost every stimulus, when perceived or received into consciousness, is associated with affective complexes. A low whistle is heard not only as a sound but also as a call, and is associated with many past experiences; a picture calls up many other associations. Naturally the personal equation comes into play here to a very great extent.

[1208]     The measurements are:



	 

	Weight

	Whistle

	Picture




	Height of curve

	17.94 mm.

	18.2 mm.

	19.72 mm.




	Latency time

	2.55 sec.

	2.82 sec.

	3.03 sec.




	Time to reach top of curve 5

	6.95 sec.

	9.88 sec.

	7.47 sec.
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FIG. 2. Spontaneous speaking. The vertical line indicates the moment of speaking. The irregularities before speaking are clearly shown in the galvanometric curve. In the respiratory curve the decrease in amplitude during the rise of the galvanometric curve is clearly shown

In these cases the latency time increases with the height of the galvanometric curve. The time for the curve to reach its maximum varies in the different cases.

[1209]     In every case the respiratory rate increases during the rise of the galvanic curve; in one case it decreases and in two increases during the fall. The amplitude of the respirations varies in the same way, being lower during the rise and increasing in height as the affect passes off. Expressed in tabulated form, the measurements are:



	 

	Inspirations per cm.

	Height in mm.




	 

	Weight

	Whistle

	Picture

	Weight

	Whistle

	Picture




	Before stimulus

	3.01

	2.75

	2.88

	12.02

	12.05

	12.46




	Rise of curve

	3.33

	2.77

	3.02

	10.56

	11.35

	10.90




	Fall of curve6

	2.76

	3.06

	3.09

	12.32

	12.13

	11.33
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FIG. 3. Stimulus a whistle. A small expectation curve, before the movement of stimulus, is shown. The latency period, and the changes in the respiratory rate and amplitude, are clearly shown

[1210]     Part V. Four short sentences or words were used as stimuli. The sentences were spoken by the investigator, and time was allowed between each for the galvanic curve to return to its lowest level. The measurements are:



	 

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	Height

	14.62 mm.

	14.48 mm.

	19.42 mm.

	11.12 mm.




	Latency

	3.32 sec.

	3.1 sec.

	2.83 sec.

	3.15 sec.




	Time to top

	8.13 sec.

	5.82 sec.

	7.67 sec.

	5.95 sec.





As can be seen from the table, the height of the galvanic curve gradually decreases in the second and fourth sentences, while the curve of the third sentence is higher. The gradual decrease in the height of the galvanic curve is to be expected and can be explained by the gradual fading out of the affect. The first two sentences were trite, but the third usually referred to the subject or could be referred by him to himself, hence the stronger innervation and the increase in the height of the galvanic curve.

[1211]     The latency time and the time required for the curve to reach its maximum height bear no constant relation to the height of the galvanic curve.

[1212]     The respiratory curves vary greatly for the different sentences. In response to two sentences the respiratory rate decreases and in two it increases during the rise of the galvanic curve. The amplitude of the inspirations is always lower while the galvanic curve is rising and while the affect is acting, and slowly increases as the affect wears off, as the following table shows:



	 

	Inspirations per cm.

	Height in mm.




	 

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	Before

	2.84

	2.97

	2.71

	3.05

	12.85

	12.59

	13.74

	12.23




	Rise

	3.04

	2.78

	2.57

	3.41

	11.63

	11.27

	12.81

	11.76




	Fall

	3.09

	2.74

	3.13

	3.46

	12.13

	11.98

	13.38

	13.07





[1213]     Part VI is a second quiet period of four minutes. As a general rule this part shows fewer irregularities than the first, because the subject has become accustomed to the experiment and is comfortably settled in his place. One marked feature of this part is the change of level of the respiratory curve as soon as the subject is told that the experiment is over and he is released from the involuntary tension in which he has been held.

[1214]     The respiratory rate is slower than in the first quiet period. At the beginning the inspirations are 2.41 per cm. as compared to 2.91 per cm. in the first curve. At the end they are 2.71 per cm. as compared to 2.79 per cm. in the first curve. The height of the inspirations is 12.57 mm. at the beginning as compared to 12.41 in the first curve, and 12.17 mm. at the end as compared to 12.26 mm. in the first curve.

[1215]     What we have designated expectation curves are changes in the galvanic curve that occur while the subject is waiting for the stimulus. Naturally they vary according to the individual. Some of our subjects showed no trace of an expectation curve, whereas in others we found quite marked expectation curves. These curves are more frequent in the early part of the experiment and are especially marked in Part II while the subject is waiting for the fall of the weight. In height they vary with the reactions to the stimuli but are nearly always lower than these.

[1216]     The average height of expectation curves is 15.70 mm. This high average is due to the fact that a subject who has an intense galvanic reaction to a stimulus will have many and strong expectation curves. The time required for the curve to reach its maximum averages 10 seconds; to fall to the former level, 12 seconds.

[1217]     The inspirations from the beginning to the top of the curve average 3.06 per cm.; during the fall they average 3.3 per cm. The average respiratory amplitude during the rise is 10.18 mm.: during the fall, 10.56 mm.
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FIG. 4. Expectation curve. Showing changes in electrical resistance and respiration due to anticipatory attention

[1218]     That there are great individual differences in the galvanic reactions will be seen from the average of distribution of the various averages, expressed as a coefficient obtained by taking the average of the sum of the differences between each figure and the average of all the figures.



	Part II:

	weight

	8.09




	Part IV:

	weight

	8.71




	 

	whistle

	2.75




	 

	picture

	6.64




	Part V:

	sentence 1

	4.7




	 

	sentence 2

	4.42




	 

	sentence 3

	7.63




	 

	sentence 4

	3.98





[1219]     This coefficient shows, when large, that there is a great diversity in the numbers of which an average is taken; when low, that the numbers are nearly equal. Two of our subjects had extremely high galvanic curves, and therefore the average and coefficient are greater than they would have been had these two cases been omitted. On this account, our averages are probably higher than those of other observers.

[1220]      The pneumographic results are interesting because they differ from those obtained by other investigators and because they show a different relation between the rate and amplitude from what one would expect.

[1221]     The following table shows the averages of all the averages of respiratory rate and amplitude and the average of distribution of each.



	 

	Inspir. per cm.

	Coefficient

	Height in mm.

	Coefficient




	Before

	2.94

	0.16

	12.19

	0.62




	Rise

	2.97

	0.19

	11.28

	0.50




	Fall

	3.11

	0.13

	12.19

	0.47





[1222]     It can be seen that the respiratory rate increases from the moment of stimulus while the amplitude decreases during the action of the affect and increases when it passes away. The coefficients in all cases are low and show that the numbers of which an average was taken are about equal.

[1223]     The relation between the respiratory rate and amplitude during the rise and fall of the galvanic curve and the high and low galvanic reactions is interesting. These relations were obtained by taking the averages of the sums of the respiratory rates and amplitudes of the high and low reactions of each individual before and after the stimulus. They are:
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[1224]     Thus during the rise the decrease in rate is practically the same in both high and low reactions but the decrease in amplitude is greater in the higher reactions.
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[1225]     During the fall of the galvanic curve the rate decreases more in the greater than in the lesser reactions, while the amplitude also increases more in the greater than in the lesser reactions.

[1226]     During the rise of the curve it is probable that part of the bodily innervation is expended on the various affective muscular tensions, etc., and consequently the more the individual reacts with other innervations the less will be expended on the respiration. This would explain the decrease in rate and amplitude in the greater reactions. During the fall of the galvanic curve more innervation is probably concentrated again on the respiration but chiefly on the depth; the rate decreases in some of the greater reactions.

[1227]     The relations of the rate and amplitude before and after the reaction show that there is an increase in the rate and amplitude after high reactions and a decrease in the rate and increase in the amplitude after low reactions.

[1228]     The following table was obtained by comparing the rate and amplitude before stimulus with the rate and amplitude during the rise of the galvanic curve, and the rate and amplitude during the fall of the galvanic curve with those occurring during the rise of the galvanic curve.
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This table shows that the differences in respiratory changes are much greater in cases of higher galvanic reactions.

[1229]     So far as could be determined there was no regular relation between the height of the galvanic reactions and the individual bodily resistance at the beginning of the experiment.

ABNORMAL SUBJECTS

[1230]     These subjects were patients suffering from epilepsy, dementia praecox, general paralysis, chronic alcoholism, and alcoholic dementia and senile dementia.

[1231]     The conditions of the experiment were exactly the same as in the case of normal subjects except that in many cases the pneumograph could not be used.

Epilepsy

[1232]     There were nine subjects in this group, the majority being seriously demented. Among these were included one case of traumatic epilepsy with congenital imbecility and one case of epilepsy with hysteria. One subject was examined immediately after an attack of petit mal. In this case the reactions to ordinary stimuli were slight or nil, but when the patient was threatened with a needle there was a galvanometric deflection of 20 mm. This change was very slow and the curve remained high for several minutes. The threat of a prick of a needle is a very strong stimulus and causes reactions in nearly every case where dementia is not marked. In this case the whistle produced a fluctuation of 4 mm. and the weight one of 2.8 mm. The other stimuli were without effect. The latency time for the whistle was 5 seconds and for the needle 15 seconds. It required 21 seconds for the curve produced by the needle to reach its maximum.

[1233]     In this group the differences between the reactions to physical and to psychological stimuli are more marked than in normal subjects. In all cases the quiet period shows little change. Only one subject shows what could be considered an expectation curve.

[1234]     Five subjects reacted to the falling weight, Part II. The reactions vary from 3.2 mm. to 35.6 mm. The greatest reaction was in the case of epilepsy and hysteria. The three cases not reacting were severely demented. The averages for the cases reacting are:



	Height

	7.5 mm.




	Latency

	2.25 sec.




	Time to top

	6.00 sec.





[1235]     The pneumographic measurements are:



	 

	Inspirations per cm.

	Average height in mm.




	Before

	2.6

	12.28




	Rise

	2.6

	9.73




	Fall

	2.71

	10.81





[1236]     The galvanometric reaction is only about one-third as high as the normal. The pneumographic measurements are almost the same as those of the normal cases.

[1237]     Spontaneous speaking (Part III) could only be tried in three cases. In these cases there was a latency time averaging 2 seconds, in contrast to the normal cases where the curve begins to rise at the moment of speaking. The measurements for the three cases are:



	Height

	14.66 mm.




	Latency

	2.0 sec.




	Time to top

	5.5 sec.





[1238]     These measurements are lower than in normal subjects. The pneumographic results are:



	 

	Inspirations per cm.

	Average height in mm.




	Before

	3.5

	10.92




	Rise

	3.3

	11.52




	Fall

	2.9

	13.62





In normal cases the amplitude decreases from the moment of stimulus; here it increases.

[1239]     Part IV, three physical stimuli, weight, whistle, and picture, failed to cause any reaction in three demented cases.

[1240]     The measurements for five cases are:



	 

	Weight

	Whistle

	Picture




	Height

	26.6 mm.

	23.6 mm.

	15.4 mm.




	Latency

	2.3 sec.

	3.5 sec.

	2.83 sec.




	Time to top

	6.6 sec.

	6.75 sec.

	5.3 sec.





[1241]     In the normal cases the greatest reaction was to the picture. The weight, the stimulus calling up the fewest associations, caused the smallest reaction. The pneumographic measurements in three cases are as follows:



	 

	Inspirations per cm.

	Average height in mm.




	 

	Weight

	Whistle

	Picture

	Weight

	Whistle

	Picture




	Before

	2.8

	3.0

	2.7

	8.05

	8.23

	8.34




	Rise

	2.5

	2.96

	3.6

	7.1

	9.37

	6.51




	Fall

	3.11

	3.1

	2.9

	6.74

	8.38

	8.03





[1242]     In the normal cases the height is always less during the rise of the galvanic curve, here it varies very much.

[1243]     Part V, sentences, caused comparatively slight reactions in all cases. In four demented cases there were no reactions. The measurements for four cases are:



	 

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	Height

	13.4 mm.

	7.8 mm.

	4.5 mm.

	4.5 mm




	Latency

	3.0 sec.

	3.3 sec.

	5.0 sec.

	3.0 sec.




	Time to top

	3.6 sec.

	5.0 sec.

	5.0 sec.

	2.0 sec.





[1244]     The reactions decrease in intensity from the first to the third sentence. The pneumographic curves give the following measurements:



	Inspirations per cm.




	 

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	Before

	3.5

	3.0

	3.0

	4.0




	Rise

	4.0

	3.0

	3.0

	3.0




	Fall

	3.1

	3.3

	3.3

	2.5




	Average height in mm.




	 

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	Before

	7.2

	6.7

	5.6

	7.0




	Rise

	6.1

	7.5

	6.0

	5.5




	Fall

	6.8

	6.0

	6.6

	5.5





[1245]     Part VI, the second quiet period, shows nothing.

[1246]     In all these cases of varying degrees of dementia the galvanic fluctuations were in direct relation to the degree of mental dullness, seriously demented cases having little or no reaction. In such seriously demented cases the reactions are similar to those of the subject cited above, tested after an attack of petit mal: only those stimuli tending to cause pain are reacted to. The problem of this phenomenon is entirely a question of lack of associations.

Dementia Praecox

[1247]     The cases in this group were in various stages of the disease. The reactions therefore vary considerably. Each form of the disease will be discussed separately.

Catatonia

[1248]     There were eleven cases of catatonia varying from those in complete stupor to those in a convalescent condition. Our results are high because one convalescent gave reactions that were those of a normal person. Cases in a condition of stupor give practically no reaction to ordinary stimuli; for cases in a depressive state the reaction is also less marked.

[1249]     The curve for the quiet period varies according to the condition of the subject. In patients who are actively hallucinated it is very often quite irregular; in patients in a stuporous condition it is very nearly a straight line.

[1250]     The pneumograph was not used.

[1251]     Part II (falling weight) caused a reaction in almost every case, the reaction varying from 1.8 mm. in a very depressed patient to 6 mm. in a patient with active hallucinations and 43.2 mm. in a convalescent. The average deflection for eleven cases was 6.8 mm.

[1252]     Part III (spontaneous speaking) was not possible with these subjects.

[1253]     Part IV (three physical stimuli) caused various reactions, as in normal cases. In five cases of patients in a stuporous, depressed condition, the whistle caused no reaction.

[1254]     The weight caused a deflection of 6.3 mm., the whistle 2.4 mm., and the picture 3.9 mm. As in the groups of epileptics the weight caused the greatest reactions.

[1255]     Part IV (four sentences) in every case gave smaller reactions than the physical stimuli. The subject who reacted to the weight with 43.2 mm. reacted to the sentences with a deflection of from 6 to 14 mm. The averages for the four sentences are:



	Sentence 1

	2.01 mm.




	Sentence 2

	2.3 mm.




	Sentence 3

	2.6 mm.




	Sentence 4

	1.9 mm.





[1256]     The second quiet period curve shows nothing.

Hebephrenia

[1257]     There were eleven subjects suffering from this form of the disease. The measurements, while not markedly different from those of the former group, are quite different from the normal.

[1258]     As in the former group, the quiet curve is irregular whenever the patient has marked hallucinations.

[1259]     The weight (Part II) caused a weaker reaction than in the former group, the average deflection being 5 mm.

[1260]     Spontaneous speaking (Part III) in four cases gave an average deflection of 2.6 mm.

[1261]     The three physical stimuli (Part IV) caused the following reactions: weight, 6.8 mm.; whistle, 3.5 mm.; picture, 4.4 mm. As in the former groups, the weight caused the greatest reaction.

[1262]     Part V (sentences) caused a greater reaction here than in the former group but a much smaller average reaction than the physical stimuli. The measurements are:



	Sentence 1

	2.6 mm.




	Sentence 2

	1.3 mm.




	Sentence 3

	3.8 mm.




	Sentence 4

	4.2 mm.





Paranoid Group

[1263]     There are four subjects in this group, one in an early stage, two somewhat demented, and one seriously demented. The latter reacted to none of the stimuli. The pneumograph was used in two cases.

[1264]     The quiet period is almost that of a normal subject.

[1265]     Part II (falling weight) called forth weaker reactions than those in the two preceding groups, the average being 4.8 mm. The latency time averages 3 sec. and the time required for the curve to reach its maximum 7 sec. The rise and fall of these curves is much slower than in the normal cases. The pneumographic measurements of two cases are:



	 

	Inspirations per cm.

	Average height in mm.




	Before

	2.5

	13.1




	Rise

	2.94

	8.1




	Fall

	2.63

	11.8





These are very close to the measurements obtained in the normal cases.

[1266]     Part III (spontaneous speaking) was tried in two cases, giving an average deflection of 4.6 mm. The pneumographic measurements are those of the normal cases:



	 

	Inspirations per cm.

	Average height in mm




	Before

	3.2

	11.78




	Rise

	2.92

	9.2




	Fall

	2.52

	10.76





[1267]     Part IV (three physical stimuli) gives measurements similar to those of the normal subjects in that the reaction to the picture is the greatest. The measurements are:



	 

	Weight

	Whistle

	Picture




	Height

	5.8 mm.

	5.4 mm.

	7.0 mm.




	Latency

	2.5 sec.

	2.0 sec.

	2.0 sec.




	Time to top

	6.0 sec.

	6.0 sec.

	5.5 sec.





[1268]     The pneumographic measurements for the depth of inspirations are about those of a normal subject. The rate varies in every case, apparently quite freely.



	 

	Inspirations per cm.

	Average height in mm.




	 

	Weight

	Whistle

	Picture

	Weight

	Whistle

	Picture




	Before

	3.0

	2.7

	3.0

	11.90

	11.61

	16.91




	Rise

	2.78

	3.2

	4.0

	9.32

	9.50

	11.25




	Fall

	2.95

	3.16

	2.91

	12.54

	11.53

	11.31





[1269]     Part V. The reactions to the sentences are but little higher than those in the other forms of dementia praecox. The measurements are:



	 

	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	Height

	5.2 mm.

	3.2 mm.

	2.6 mm.

	3.0 mm




	Latency

	3.0 sec.

	5.0 sec.

	3.0 sec.

	3.0 sec.




	Time to top

	4.5 sec.

	5.0 sec.

	2.0 sec.

	1.0 sec.





The pneumographic curves for the first two sentences only are given, those of the other two being unusable.



	 

	Inspirations per cm.

	Average height in mm.




	 

	Sen. 1

	Sen. 2

	Sen. 1

	Sen. 2




	Before

	3.2

	3.0

	12.52

	13.58




	Rise

	3.16

	2.99

	12.16

	12.1




	Fall

	2.5

	2.48

	13.0

	12.22





[1270]     The second quiet curve is regular in all cases.

Chronic Alcoholism

[1271]     There are three cases in this group, confirmed alcoholics, but showing no dementia. The galvanometric measurements only are given. The subjects reacted fairly rapidly, and most of them responded more intensely than normal subjects to all stimuli.

[1272]     The first quiet period shows nothing.

[1273]     Part II (falling weight) caused a deflection of 23.3 mm., greater than in any of the other groups.

[1274]     Part III (spontaneous speaking) caused a deflection of 18.6 mm.

[1275]     Part IV (three physical stimuli, weight, whistle, and picture) caused the following deflections: weight, 24 mm.; whistle, 24 mm.; picture, 28 mm. These reactions are greater than those of the normal subjects. The relation of the reactions to the various stimuli in these and in normal subjects is almost the same in all cases, that to the picture being the greatest and those to the weight and whistle being very nearly the same.

[1276]     Part V (the four sentences) caused reactions generally greater than in the normal cases, being: Sen. 1, 8.6 mm.; Sen. 2, 16 mm.; Sen. 3, 20 mm.; Sen. 4, 14 mm.

Alcoholic Dementia

[1277]     There were three cases of alcoholic dementia, which may be contrasted with the last group. In this group the reactions are all weaker than in the cases without dementia, and the smaller reactions to psychological stimuli are especially striking.

[1278]     The weight caused a deflection of 9.06 mm., as compared to 23.3 mm. for the last group.

[1279]     Spontaneous speaking caused a reaction of 6.8 mm.

[1280]     The reactions to the three physical stimuli, weight, whistle, and picture, are very interesting. The picture caused a deflection of only 7.6 mm., as compared to the weight, 16 mm., and the whistle, 13 mm. The reactions are directly proportional to the physical nature of the stimuli. The picture, which in normal cases caused the greatest number of associations and the greatest affects, here caused the fewest associations and the slightest reactions.

[1281]     The reduction of the reactions to mental stimuli is again seen in the sentences, where they are slight.



	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	3.3 mm.

	1.3 mm.

	5.6 mm.

	2.5 mm.





The reduction here is proportionally much greater than in any of the other groups.

General Paralysis

[1282]     Nine cases of general paralysis were examined. Two were in a condition of euphoria and one in a period of remission. The other six cases were in a condition of dementia and apathy and gave hardly any reactions to the various stimuli.

[1283]     The quiet period shows nothing at all for the cases of dementia; in the other cases a few irregularities can be seen.

[1284]     Part II (the falling weight) caused strong reactions in the two euphoric cases and the case in remission, but no reaction at all in the demented cases.



	Height

	21.1 mm.




	Latency

	2.2 sec.




	Time to top

	6.6 sec.





[1285]     The pneumographic measurements in these cases are nearly normal.



	 

	Inspirations per cm.

	Average height in mm.




	Before

	3.25

	8.7




	Rise

	3.1

	7.2




	Fall

	3.4

	9.6





[1286]     The pneumographic measurements for two cases giving no galvanic reactions are:



	 

	Inspirations per cm.

	Average height in mm.




	Before stimulus

	2.5

	21.37




	After stimulus

	3.0

	22.3





[1287]     Spontaneous speaking could not be attempted.

[1288]     Part IV (three physical stimuli) in the three cases caused the following reactions:



	 

	Weight

	Whistle

	Picture




	Height

	9.4 mm.

	25.8 mm.

	15.05 mm.




	Latency

	2.5 sec.

	2.3 sec.

	2.6 sec.




	Time to top

	4.0 sec.

	7.0 sec.

	4.1 sec.





[1289]     The high average reaction to the whistle is due to the reaction of the patient in a period of remission whose reaction was 70 mm. It will be observed that the weight in these cases caused the smallest reaction. The pneumographic measurements for the three cases are:



	 

	Inspirations per cm.

	Average height in mm.




	 

	Weight

	Whistle

	Picture

	Weight

	Whistle

	Picture




	Before

	3.0

	3.0

	3.65

	5.5

	5.5

	7.9




	Rise

	3.0

	3.0

	3.2

	4.5

	9.1

	7.9




	Fall

	3.0

	2.9

	3.5

	4.8

	8.8

	7.8





[1290]     In the case of two patients giving no galvanic reaction the pneumographic measurements are:



	 

	Inspirations per cm.

	Average height in mm.




	 

	Weight

	Whistle

	Picture

	Weight

	Whistle

	Picture




	Before

	2.0

	3.0

	2.0

	20.5

	20.45

	18.5




	After

	2.0

	2.5

	2.0

	21.12

	20.50

	19.0





[1291]     Part V. The results for three sentences are given. Four subjects reacted to these stimuli.



	 

	Sen. 1

	Sen. 2

	Sen. 3




	Height

	16 mm.

	9.58 mm.

	18 mm.




	Latency

	4 sec.

	2.5 sec.

	1.5 sec.




	Time to top

	5 sec.

	4.7 sec.

	5.5 sec.





[1292]     These reactions are nearly the same as those of the normal subjects. The pneumographic measurements for these cases are:



	 

	Inspirations per cm.

	Average height in mm.




	Before

	3.5

	3.0

	3.0

	7.4

	7.1

	10.3




	Rise

	4.0

	3.3

	3.3

	10.0

	8.6

	9.0




	Fall

	4.0

	4.6

	4.5

	11.0

	8.1

	9.2





[1293]     The pneumographic measurements of two cases giving no galvanic reaction are:



	 

	Inspirations per cm.

	Average height in mm.




	 

	Sen. 1

	Sen. 2

	Sen. 1

	Sen. 2




	Before

	2.75

	3.0

	20.75

	20.40




	After

	2.75

	2.75

	21.30

	21.50





[1294]     Paretics in a condition of euphoria and in a stage of remission, when dementia is not pronounced, react well to the various stimuli. They take a very active interest in the experiment and this may account for the fairly large galvanic reaction. Paretics in a demented condition give no reactions to simple stimuli and correspond to other cases of dementia.

Senile Dementia

[1295]     There were eleven cases of senile dementia. Most of these cases did not react to the stimuli. In some cases even the prick of a needle caused no galvanic fluctuation.

[1296]     The weight caused a reaction in three cases. The average deviation for the three cases was 5 mm.

[1297]     Spontaneous speaking (Part III of the experiment) could not be attempted on account of the dementia.

[1298]     The three stimuli (Part IV) gave smaller measurements than those obtained in any other disease, the weight causing an average deflection of 1 mm., the whistle 1.8 mm., and the picture 4 mm. The relatively high reaction caused by the picture is interesting.

[1299]     The mental stimuli, sentences (Part V), caused very little reaction.



	Sen. 1

	Sen. 2

	Sen. 3

	Sen. 4




	0.6 mm.

	0.6 mm.

	0.2 mm.

	0.8 mm.





[1300]     The following table gives a survey of the galvanic measurements in mm. of all the subjects:

[image: Image]

[1301]     This table shows that in every case the physical stimuli cause a smaller galvanic fluctuation than the psychological ones, but in the cases where intellectual deterioration is marked the reduction is proportionally greater than in the other cases.

[1302]     The intensity of the reaction seems to depend partly on the attention paid by the subject to the experiment. In cases of dementia praecox, where internal complexes dominate the affectivity and attention, the reactions are slight; in alcoholism and in general paralysis, euphoric state, where excitability is very great, the reactions are correspondingly greater. In organic dementia, where all associative power is lost, the reactions are almost nil. In dementia senilis, where dementia was very marked, even the prick of a needle failed to cause any response.

[1303]     The pneumographic measurements in these cases are nearly the same as those found in normal cases. There is evidently no rule for the rate but the amplitude usually decreases while the galvanic phenomenon persists.

[1304]     That the galvanic fluctuation is caused by the psychological7 and not the physical factor of a stimulus is shown by the following facts:

[1305]     The reaction is greatest when the stimulus is such as to call up a large number of associations, e.g., the picture.

[1306]     A stimulus causing doubt and perplexity is accompanied by a marked galvanic fluctuation, e.g., where the stimulus is a simple word.

[1307]     In cases of dementia, where associations are few, the reactions are correspondingly weaker.

[1308]     The physical intensity of a stimulus does not bear any regular relation to the force of the galvanic reaction.

[1309]     The strength of the reaction changes exclusively according to psychological constellations. This is beautifully shown in one normal case where an ordinary whistle caused only a slight reaction, but the whistle-call of a society to which the subject had belonged as a schoolboy caused a very great fluctuation.

[1310]     If the attention is not directed to the stimulus the reaction is small or nil. We therefore have no reactions in cases where attention is seriously disturbed. This can be proved by letting the subject count or draw lines on a paper at the beat of a metronome. In this case the reactions are almost nil.

SUMMARY

[1311]      From the above experiments we conclude that:

(1) The galvanic reaction depends on attention to the stimulus and the ability to associate it with other previous occurrences. This association may be conscious but is usually unconscious.8

(2) In our experiments greater galvanic fluctuations are caused, as a rule, by physical than by psychological stimuli. This may be due to the fact that they occurred before the psychological stimuli, early stimuli nearly always causing greater reactions than later ones.

(3) While normal reactions vary greatly in different individuals, they are nearly always greater than pathological reactions.

(4) In depression and stupor, galvanic reactions are low because attention is poor and associations are inhibited.

(5) In alcoholism and in the euphoric stage of general paralysis, reactions are high because of greater excitability.

(6) In dementia, reactions are practically nil because of the lack of associations.

(7) Reactions show great individual variation and within certain rather wide limits are entirely independent of the original bodily resistance.

The pneumographic measurements may be summarized as follows:

(1) The inspiratory rate varies according to the individual and no general rule can be given.

(2) The amplitude of the inspirations generally decreases during the rise of the galvanic curve.

(3) This decrease in amplitude, however, has no relation to the height of the galvanic curve but varies according to individuals.

(4) In cases of dementia where there is no galvanic reaction, changes of respiration exist but are very slight.
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4 ON THE DOCTRINE OF COMPLEXES1

[1349]     It is difficult to express in a short summary the doctrines laid down in my two books, “Diagnostic Association Studies” and “The Psychology of Dementia Praecox.” What I state here must necessarily be incomplete and superficial.

[1350]     My theoretical views on the neuroses and certain psychoses—especially dementia praecox—are founded upon the psychological outcome of the association experiment. These experiments are used for the demonstration of certain intellectual types, but I must here mention that an important point was formerly disregarded, namely, the disturbing influence of the experiment on the subject. Thus, in my practice of using a series of stimulus-words, and allowing the subject to react to them, that is to give answers to each word, the reactions often do not come with equal smoothness, but very irregularly, or with lengthened intervals; or there appear other disturbances such as repetitions of the stimulus-word, slips of the tongue, several reaction-words instead of one, etc. These irregularities were formerly regarded as mere faults of the experiment, and not taken into further consideration. In collaboration with Riklin, however, I have now given special attention to these disturbances. Noting at which stimulus-words they occur, we find that it is principally where a stimulus-word refers to a personal matter, which, as a rule, is of a distressing nature. Often the relation between the two is not clear at first glance, but is rather of a “symbolic” character, it is in fact an “allusion.” Usually there are only a few personal matters to which the disturbances of the experiment refer. Riklin and myself have introduced for this “personal matter” the term complex, because such a “personal matter” is always a collection of various ideas, held together by an emotional tone common to all. With practice and experience one may easily attain the faculty of collecting those stimulus-words which will most likely be accompanied by disturbances, then of combining their meanings and deducing therefrom the intimate affairs of the subject. It is obvious that this procedure is of special importance in a psychological examination of patients. (It is important also to note the use of the procedure in criminology; I, myself, have detected by its means two cases of theft.) Here I must mention that nearly all the German authorities have pronounced against the method, but its use is generally recognized in Switzerland and in the United States of America. French and English psychiatrists are as yet unfamiliar with the method.

[1351]     The experiment, which I perform usually with a hundred specially selected and collocated stimulus-words, serves as an indication of the psychic contents of a patient and his mode of reaction. This is of special importance with regard to the neuroses, the psychic origin of which present-day observers no longer doubt. Somatic states are never the real, but only the predisposing causes of the neuroses. The neurosis itself is of psychic origin, and emanates from “special psychic contents,” which we call a complex. It has been discovered that the complexes revealed by association experiment are either pathogenic conflicts or at least nearly such, so that by association experiment the pathogenic complex is easily located. If one wishes to penetrate still further into the psychological connections of a neurosis, one must have knowledge of Freud’s psychoanalytic method. But for a superficial grasp of the psychic contents of a neurosis the association experiment is quite sufficient. It is interesting to find that the experiment discloses thought-complexes, which were not mentioned at all in the history of the case. The obvious reason for this is the distressing character of the complexes. At the outset, patients do not talk to the doctor quite frankly about more private matters, and it is precisely these matters which have the most important bearing on the genesis of the neurosis. That these painful private matters are mostly conflicts of a distinctly psychosexual nature is to the unprejudiced judge of human nature a matter of course. Occasionally the psychosexual conflict is very deeply hidden, and can be discovered only by psychoanalysis. In many cases the aroused complex is by no means approved by the patient, who even tries in every way to deny, or at least to weaken, the existence of the complex. Since it is therapeutically important to induce the patient to self-recognition, i.e., to a recognition of his “repressed” complexes, one must take this fact into careful consideration, and proceed with corresponding care and tact.

[1352]     The association experiment provides the means of studying experimentally the behaviour of the complex. Experience teaches us the close relation between complex and neurosis. We must assume that the complex is a thought material, which stands under special psychological conditions, because it can exert a pathogenic influence. In the association experiment we first observe that it is the intention of the subject to react quickly and correctly. This intention is disturbed by the interference of the complex, so that the association, contrary to expectation, is either turned from the sense of the complex or replaced by fragmentary allusions, or is in general so disturbed as to render the subject altogether unable to produce a reaction, although he may be unaware that the complex is independent of his intentions. The same observation is confirmed by applying the so-called reproduction method. If after the finished association experiment we let the subject repeat all the reactions to the different stimulus-words, we find the uncertainty of recollection (the so-called faulty reproduction) usually at those places where the complexes have interfered (though we must not lose sight of the perseveration factor of the complex). Therefore, the “faulty reproduction” is also to be regarded as a sign of the complex, and this is theoretically interesting because it shows that even the moods associated with a complex are subject to certain exceptional conditions, that is, they are inclined to be quickly forgotten or replaced. The uncertainty of the subject towards the complex-associations is characteristic; they are to the individual either of an obsession-like stability, or they disappear totally from the memory, and may even cause false memories—as may be well observed in nuce during the experiment. This points also to the complex and its association material having a remarkable independence in the hierarchy of the psyche, so that one may compare the complex to revolting vassals in an empire. Researches have shown that this independence is based upon an intense emotional tone, that is upon the value of the affective elements of the complex, because the “affect” occupies in the constitution of the psyche a very independent place, and may easily break through the self-control and self-intention of the individual. The “affect-intensity” of the complex can be easily proven psychophysically. For this property of the complex I have introduced the term autonomy. I conceive the complex to be a collection of imaginings, which, in consequence of this autonomy, is relatively independent of the central control of the consciousness, and at any moment liable to bend or cross the intentions of the individual. In so far as the meaning of the ego is psychologically nothing but a complex of imaginings held together and fixed by the coenesthetic impressions, also since its intentions or innervations are eo ipso stronger than those of the secondary complex (for they are disturbed by them), the complex of the ego may well be set parallel with and compared to the secondary autonomous complex. This comparison shows the existence of a certain psychological similarity, because the emotional tone of the secondary complexes is also based upon coenesthetic impressions, and, further, both the ego and secondary complex may be temporarily split up or repressed, a phenomenon which may be observed with particular clearness in hysterical delirium and other “cleavages” of personality. Especially in those states where the complex temporarily replaces the ego, we see that a strong complex possesses all the characteristics of a separate personality. We are, therefore, justified in regarding a complex as somewhat like a small secondary mind, which deliberately (though unknown to consciousness) drives at certain intentions which are contrary to the conscious intentions of the individual. Hysterical symptoms are the products of those counter-endeavours; they originate from the complex, and are all the more intense and obstinate the greater the autonomy of the complex is. I may say here that the superstition held by all races that hysterical and insane persons are “possessed” by demons is right in conception. These patients have, in fact, autonomous complexes, which at times completely destroy the self-control. The superstition is therefore justified, inasmuch as it denotes “possession,” because the complexes behave quite independently of the ego, and force upon it a quasi-foreign will.

[1353]     By means of the association experiment, aided by Freud’s psychoanalytic method, I have succeeded in proving that all neuroses contain autonomous complexes, whose disturbing influences have a disease-producing effect. Amongst the psychoses, Kraepelin’s dementia praecox has undoubtedly proved itself a “complex disease,” at least in its initial stages. (I regard the noted but still unconfirmed anatomical alterations as secondary.) In this disease the autonomy of the complexes may sometimes be observed with surprising distinctness; for instance, the overpowering force of “voices,” the obsessions arising from catatonic impulses, etc.

[1354]     The objection that neuroses and dementia praecox are totally different affections, and cannot possibly be founded upon the same disturbances, I can only meet here with the suggestion that more or less autonomous complexes occur everywhere, even in so-called normals. The question is, to what extent are the complexes really autonomous, and in what form does the reaction take place? The researches of Freud and his school have shown how hysteria reactively deals with the complexes, while the work of the Zurich school has shown a characteristic and different behaviour of dementia praecox; with this, however, I cannot deal here at length. I may say only that certainly in both the neuroses and dementia praecox the symptoms—whether of a somatic or of a psychic nature—originate from the complex as has been described in detail by the school of Freud. While in hysteria there occurs usually a continuous accommodation to the surroundings, in consequence of which the complexes are subjected to continual alterations, in dementia praecox on the contrary the complexes are fixed, so that they usually arrest the progress of the general personality; this we call dementia. In estimating the extent of this dementia some authors have gone much too far in assuming that the repulsive and degenerate exterior of the patient is the result of an equally great interior decay. This is quite incorrect, because the patients still possess a very vivid life of fantasy, of which, however, they are able only in exceptional cases to give utterance. In these fantasies, of which in some instances the patients are quite unconscious, they deal with the fixed complex in a way which is intensely interesting to the observer. In fact, this is the workshop where delusions, hallucinations, etc., are produced from really sensible connections. The direction of thought is, however, entirely turned away from reality, and prefers thought-forms and material no longer of interest to modern man; hence many of these fantasies appear in a purely mythological garb. Owing to the loss of the recent biological train of suitable thought, there is apparently substituted an antiquated form. (I may refer here to a similar conception of the hysterical symptom by Claparède and Janet.)

[1355]     In this short summary I have been forced to restrict myself entirely to indications and assertions. Proofs have not been offered, because the subject has already reached the extent of a special science, a science which may be called “Analytical Psychology,”2 or after Bleuler, “Deep Psychology” (“Tiefenpsychologie”).

[1356]     In conclusion, I would draw attention to the following publications. An account of all works on association methods will be found in:

Jung. Diagnostische Associationsstudien. Band I and II. J. A. Barth, Leipzig.3

A summary of these methods in the English language appeared in Lectures and Addresses delivered before the Departments of Psychology and Pedagogy, in celebration of the 20th anniversary of the opening of Clark University, Sept., 1909, Worcester, Mass., 1910.4

These lectures contain an account of the practical application of the experiments in a case of theft.

Further details may be found in:5

Jung. Die psychologische Diagnose des Tatbestandes.

Marhold, Halle.

Peterson and Jung. “Psychophysical Investigations with the Galvanometer and Pneumograph in Normal and Insane Individuals.” Brain. Vol. 30. 1907.

Jung. “On Psychophysical Relations of the Association-experiment.” Journal of Abnormal Psychology. Vol. I.

Details concerning my conception of the neuroses and psychoses may be read, partly in Vol. I of my Diagnostische Associationsstudien, partly in Jung, “The Psychology of Dementia Praecox”—Journal of Nerv. and Ment. Dis., New York, 1909; also in Jung, Ueber die Psychologie der Dementia Praecox; Marhold, Halle; and in Jung, Der Inhalt der Psychose. Deuticke, Vienna.6

Proofs of the resumption of antiquated forms of thinking are as yet published only in part. A general presentation of the problem may be found in:

Jung. “Wandlungen und Symbole der Libido.” Jahrb. f. Psychoanalyt. u. Psychopath. Forschungen. Deuticke, Vienna. Band III. 1911.7


1 [First published as “Die psychologische Diagnose des Tatbestandes,” Schweizerische Zeitschrift für Strafrecht (Bern), XVIII (1905), 369–408, and again in Juristische-psychiatrische Grenzfragen (Halle), IV (1906): 2, 3–47; republished as a pamphlet the same year under the same auspices, and again in 1941 by Rascher, Zurich and Leipzig.

[For a preliminary report of the case described in Part II (pars. 770ff.) see “On the Psychological Diagnosis of Facts,” Psychiatric Studies, Vol. 1 of the Collected Works. Jung wrote that report on the actual evening of the day during which he had conducted the test herein described more fully.

[While Tatbestand means ‘facts,’ as translated in the title of the preliminary report, it may mean ‘evidence’ in a forensic context. Cf. Freud’s “Tatbestandsdiagnostik und Psychoanalyse,” translated in the Standard Edn., IX, as “Psychoanalysis and the Establishment of the Facts in Legal Proceedings” (main title) and as “Psycho-analysis and Legal Evidence” (page headings).]

2 [I.e., the series Beiträge zur Psychologie der Aussage, which Stern published in Leipzig].

3 “Psychometric Experiments” (1897).

4 Strictly speaking, these are of course not associations, only remote verbal reflections of the purely psychological process of association.

5 “Experimentelle Untersuchungen über die Assoziationen der Vorstellungen” (1883).

6 “Über den assoziativen Verlauf der Vorstellungen” (1889).

7 “Experimentelle Untersuchungen über Assoziationen” (1899).

8 For further details, see “The Psychopathological Significance of the Association Experiment,” infra.

9 “Experimentelle Studien über Assoziationen” (1896–1904).

10 On the clinical side, Heinrich Schüle (1886; pp. 84, 191) has drawn attention to the “predominance of assonances” in cerebral exhaustion.

11 Jung and Riklin, “The Associations of Normal Subjects,” supra.

12 This term is a pleonasm, because there are no complexes of ideas other than emotionally charged ones. The stronger the complex is, the more vivid an emotional tone one has to infer.

13 The concept in this case originates with Ziehen, Introduction to Physiological Psychology (orig. 1891). Freud’s “symptomatic behaviour” means the same thing.

14 “The Reaction-time Ratio in the Association Experiment,” supra.

15 “Experimental Observations on the Faculty of Memory,” supra.

16 The plus sign means that the reproduction was correct. Incorrect reproductions are given.

17 “Failure” means that the subject could not think of anything at all here.

18 See in particular Riklin, “Analytische Untersuchungen der Symptome und Assoziationen eines Falles von Hysterie” (1905).

19 “Psychologische Tatbestandsdiagnostik” (1904). [For further comment on this work, see infra. Appendix, no. 5, n. 2.]

20 “Experimentelle Untersuchungen zur Tatbestandsdiagnostik” (1905).

21 “Zur psychologischen Tatbestandsdiagnostik” (1905) and “Zur Frage des Wahrnehmungsproblems” (1905).

22 “Zur psychologischen Tatbestandsdiagnostik als kriminalistisches Hilfsmittel” (1905–6).

23 “Die Assoziationsmethode im Strafprozess” (1906), p. 19.

24 “Psychologische Tatbestandsdiagnostik” (1905–6), p. 145.

25 Breuer and Freud, Studies on Hysteria (orig. 1895); Freud, The Interpretation of Dreams (orig. 1900).

26 “Psychologische Tatbestandsdiagnostik” (1905).

27 Bleuler, “Upon the Significance of Association Experiments”; Jung and Riklin, “The Association of Normal Subjects,” supra; Wehrlin, “The Associations of Imbeciles and Idiots”; Jung, “An Analysis of the Associations of an Epileptic,” supra; also, Riklin, “Die diagnostische Bedeutung des Assoziationsversuches bei Hysterischen” (1904) and “Analytische Untersuchungen der Symptome und Assoziationen eines Falles von Hysterie” (1905).

28 Alfred Gross replied in detail to Kraus’s deliberations in “Zur psychologischen Tatbestandsdiagnostik” (1905).

29 See n. 25, supra.

30 “Zur psychologischen Tatbestandsdiagnostik” (1905).

31 For a preliminary report of the case, see “On the Psychological Diagnosis of Facts,” Coll. Works, Vol. 1.

32 The delinquent comes from a religious family.

33 [German klagen has both meanings.]

34 [German arm or Arm has both meanings.]

35 False means that he has stolen from his benefactor.

36 So many months in jail.

37 The method of the “probable mean” (Kraepelin) consists in putting the numbers into a sequence according to their magnitude and then simply taking the middle number. As to the advantages of this method, cf. Jung, “The Reaction-time Ratio in the Association Experiment,” supra.

38 The intentionally inserted stimulus-words relating to the complex are italicized in each case.

39 The words indicating the complex are also italicized. [In this case, the reaction was stammered: German frei-freigebig, ‘free-freely giving.’]

40 [Orig. Mechanismus, not a German word.]

41 Cf. “The Reaction-time Ratio in the Association Experiment.”

42 The minus sign indicates that the reaction could not be remembered.

42a [German: aufpassen/verfehlen … st-verstecken, with stehlen conjectured.]

43 Unfortunately the reaction-time could not be assessed here because of a breakdown of the stop-watch.

44 [German Kommode, and the original reaction bequem has the same meaning, “comfortable,’ as kommode.]

45 See Wehrlin, “The Associations of Imbeciles and Idiots.”

46 In this respect there are characteristic differences between words, e.g., the probable mean for concrete nouns is 1.67 secs., for general concepts 1.95 secs., adjectives 1.70 secs., verbs 1.90 secs. See “The Reaction-time Ratio in the Association Experiment.”

47 The reasons are given in detail in “The Reaction-time Ratio in the Association Experiment.”

48 We have here, however, to consider that the reduction of the Informed to the level of the Culprit is not a quite unobjectionable procedure, because the times can only be extended upwards and not downwards. Finally, it is also characteristic that the innocent can act quickly, that is, without hesitation.

49 [The last sentence was omitted in the 1906 version.]


1 [First published as “Über die Reproduktionsstörungen beim Assoziationsexperiment,” Journal für Psychologie und Neurologie, IX (1907): 4, 188–97. Republished in Diagnostische Assoziationsstudien, Vol. II (1909), pp. 67–76 (IX. Beitrag). Translated by M. D. Eder in Studies in Word-Association, pp. 396–406. See supra, par. 1, n. 1.]

2 [“Experimental Observations on the Faculty of Memory,” supra.]

3 Alfred Gross, “Kriminalpsychologische Tatbestandsforschung” (1907); Heilbronner, “Die Grundlagen der psychologischen Tatbestandsdiagnostik” (1907); Isserlin, “Über Jungs ‘Psychologie der Dementia praecox,’ etc.” (1907).

4 “The Reaction-time Ratio in the Association Experiment,” supra.

5 The figures in these two columns give the arithmetical mean (A.M.) of the reaction-times of the associations immediately preceding the incorrectly reproduced ones: column I for the incorrectly reproduced associations with the probable mean (P.M.), column II for those below the probable mean.

6 I.R. = incorrectly reproduced.

7 The fourth and subsequent disturbances are not given because they are based on too small a series of numbers (less than 20). But they all considerably exceed the general arithmetical mean, if only for the reason that the number and the series of disturbed reproductions tend to increase with the length of the reaction-time.


THE FAMILY CONSTELLATION1

[999]      Ladies and Gentlemen: As we have seen, there are many different ways in which the association experiment may be used in practical psychology. I should like to talk to you today about yet another use of this experiment, one that is, in the first place, of merely theoretical importance. My pupil, Doctor Fürst,2 made the following investigations: she applied the association experiment to twenty-four families, consisting altogether of one hundred subjects. The resulting material amounted to 22,200 associations. This material was processed as follows.

[1000]     Fifteen clearly defined groups were formed according to logical-linguistic criteria and the associations were arranged as follows:3

[image: Image]

[1001]     As can be seen from this example, I utilize the difference to demonstrate the degree of the analogy. In order to find a basis for the sum of the resemblance I have calculated the differences among all Dr. Fürst’s subjects, not related among themselves, by comparing every female subject with all the other unrelated females; the same comparison has been made for the male subjects.

[1002]     The most marked difference is found in those cases where the two subjects compared have no associative quality in common. All the groups are calculated in percentages, the greatest difference possible being [image: Image] per cent.

I. The average difference of male unrelated subjects is 5.9 per cent, and that of females of the same group is 6 per cent.

II. The average difference between male related subjects is 4.1 per cent, and that between female related subjects is 3.8 per cent. From these numbers we see that relatives show a tendency to agreement in the reaction type.

III. Difference between fathers and children = 4.2.

            ”               ”        mothers ”       ”        = 3.5.

The reaction types of children come nearer to the type of the mother than to the father.

IV. Difference between fathers and their sons         = 3.1.

             ”             ”              ”       ”      ”   daughters = 4.9.

             ”             ”         mothers ”      ”   sons         = 4.7.

             ”             ”              ”       ”      ”   daughters = 3.0.

V. Difference between brothers = 4.7.

            ”               ”       sisters    = 5.1.

If the married sisters are omitted from the comparison we get the following result:

Difference of unmarried sisters = 3.8.

These observations show distinctly that marriage destroys more or less the original agreement, as the husband belongs to a different type.

Difference between unmarried brothers = 4.8.

Marriage seems to exert no influence on the association forms in men. Nevertheless, the material that we have at our disposal is not as yet enough to allow us to draw definite conclusions.

VI. Difference between husband and wife = 4.7.

This number sums up inadequately the different and very unequal values; that is to say, there are some cases which show an extreme difference and some which show a marked concordance.

[1003]     The different results are shown in the graphs (Figs. 1–5). In the graphs I have marked the number of associations of each quality perpendicularly in percentages. The roman numbers written horizontally represent the forms of association indicated in the table above.

[1004]     The similarity of associations of related subjects is often quite extraordinary. I will give you the associations of a mother and daughter:



	Stimulus-word

	Mother

	Daughter




	to pay attention

	hard-working

	pupil




	law

	God’s commandment

	Moses




	dear

	child

	father and mother




	great

	God

	father




	potato

	tuber

	tuber




	family

	many people

	five people




	strange

	traveller

	travellers




	brother

	dear to me

	dear




	to kiss

	mother

	mother




	a burn

	great pain

	painful




	door

	wide

	big




	hay

	dry

	dry




	month

	many days

	31 days




	air

	cool

	moist




	coal

	sooty

	black




	fruit

	sweet

	sweet




	merry

	happy child

	little children




	etc.

	etc.

	etc.





[1005]     One might indeed think that in this experiment, where the door is thrown wide open to so-called chance, individuality would become a factor of the utmost importance, and that therefore one might expect a rich variety and freedom of association. But, as we have seen, the opposite is the case. The daughter shares her mother’s way of thinking, not only in her ideas but also in her form of expression; so much so that she even uses the same words. What is more free, fickle, and inconsequent than a passing thought? It is not inconsequent, however, nor free, but strongly determined within the boundaries of the environment. If, therefore, even the most superficial and apparently most fleeting mental images are entirely due to the constellation of the environment, what must we not expect for the more important mental activities, for emotions, wishes, hopes, and intentions? Let us consider a concrete example, illustrated by Fig. 1.

[1006]     The mother is forty-five years old and the daughter sixteen. Both are very distinct evaluating predicate types and differ from the father in the most striking manner. The father is a drunkard and a demoralized person. It is understandable therefore that his wife is emotionally starved and betrays this by her intense value judgments. The same reasons cannot, however, apply to the daughter for, in the first place, she is not married to a drunkard and, in the second place, life with all its hopes and promises still lies before her. It is quite unnatural for the daughter to appear as an extreme evaluating predicate type. She responds to the stimuli of the environment precisely as her mother does. But whereas, in the mother, the type is to some extent a natural consequence of her unhappy situation, this simply does not apply to the daughter. The daughter merely imitates her mother; she follows her mother’s pattern. Let us consider what this can mean for a young girl. It is unnatural and forced for her to react to the world like an older woman who is disappointed in life. But it could be even more serious than this. As you know, evaluating predicate types overtly express intense emotion; for them everything is emotional. If such people are close to us it is difficult to avoid responding, at least inwardly; we may become infected and even carried away by them. Originally the affects and their physical manifestations had a biological significance; that is, they were a protective mechanism for the individual and the whole herd. If we show feeling, we can be sure that we shall evoke feeling in others. That is the experience of the evaluating predicate type. What the forty-five-year-old woman lacks emotionally, love within her marriage, she seeks compensation for in the outside world, and for this reason she is an ardent follower of the Christian Science movement. If the daughter follows this pattern she is behaving like her mother, looking for emotional satisfaction from outside. But for a girl of sixteen such an emotional state is, to say the least, very dangerous; like her mother, she is reacting to her environment, soliciting sympathy for her suffering. Such an emotional state is no longer dangerous in the mother, but for obvious reasons it is for the daughter. Once she frees herself from her father and mother she will be like her mother, an inwardly dissatisfied suffering woman. She will thus be exposed to the great danger of falling a victim to brutality and of marrying a brute and inebriate like her father.

[image: Image]

Fig. 1. The father (solid line) shows an objective type, while the mother and daughter show the pure predicate type with a pronounced subjective tendency.

[image: Image]

Fig. 2. The husband and wife agree well in the predicate objective type, the predicate subjective being somewhat more numerous in the wife.

[image: Image]

Fig. 3. A very nice agreement between a father and his two daughters.

[image: Image]

Fig. 4. Two sisters living together. The dotted line represents the married sister.

[image: Image]

Fig. 5. Husband and wife. The wife is a sister of the two women of Fig. 4. She approaches very closely to the type of her husband. Her tracing is the direct opposite of that of her sisters.

[1007]     This consideration seems to me important for the understanding of the influence of environment and of education. The example shows what may be transmitted from a mother to her child. It is not pious precepts nor the repetition of pedagogic truths that have a moulding influence on the character of a developing child; what most influences him are the unconscious personal affective states of his parents and teachers. Hidden conflicts between the parents, secret worries, repressed wishes, all these produce in the child an emotional state, with clearly recognizable signs, that slowly but surely, though unconsciously, seeps into his mind, leading to the same attitudes and hence the same reactions to the environment. We all know that when we are with moody and melancholy people we ourselves become depressed. A restless and nervous person infects the people around him with uneasiness, a grumbler with his discontent, and so on. Since adults are so sensitive to surrounding influences, we should certainly expect this even more among children, whose minds are as soft and malleable as wax. Fathers and mothers deeply impress their children’s minds with the stamp of their personalities; the more sensitive and impressionable the child the deeper the impression. Everything is unconsciously reflected, even those things that have never been mentioned at all. A child imitates gestures and, just as the parents’ gestures are the expressions of their emotional states, so in turn the gesture gradually produces an emotional state in the child, as he makes the gesture his own. His adaptation to the world is the same as his parents’. At puberty, when he begins to free himself from the spell of the family, he goes out into life with, more or less, the same kind of compromise-adaptations as those of his parents. The frequent and often very deep depressions of puberty arise from this; they are symptoms rooted in the difficulties of new adjustments. The adolescent at first tries to become as separate as possible from his family; he may even estrange himself from them, but inwardly this only binds him the more firmly to his image of his parents. I remember the case of a neurotic young man who ran away from home. He was estranged from and almost hostile to his family, but he admitted to me that he possessed a very special talisman; it was a casket containing his old childhood books, old dried flowers, stones, and even small bottles of water from the well at his home and from a river along which he used to walk with his parents.

[1008]     The first moves towards friendship and love are constellated in the strongest possible manner by the nature of the relationships with our parents, and here as a rule one can see how powerful is the influence of the family constellation. It is not rare, for instance, for a healthy man whose mother was hysterical to marry a hysteric, or for the daughter of an alcoholic to choose an alcoholic for her husband. I was once consulted by an intelligent and educated young woman of twenty-six who suffered from a peculiar symptom. She complained that her eyes now and then took on a strange expression that exerted an undesirable influence on men. If she looked at a man he became self-conscious, turned away and suddenly said something to the man next to him, whereupon they either laughed or looked embarrassed. The patient was convinced that her glance excited indecent thoughts in men. It was impossible to talk her out of her conviction. This symptom immediately made me suspect that I was dealing with a case of paranoia rather than with a neurosis. But only three days of further treatment showed me that I was mistaken, for the symptom promptly disappeared after it had been analyzed. It arose like this: the lady had had a lover who had publicly jilted her. She felt utterly forsaken, withdrew from all society and amusements, and developed suicidal ideas. In her isolation, unconscious and repressed erotic wishes accumulated and these she unconsciously projected on to men whenever she was in their company. This gave rise to the conviction that her look excited erotic wishes in men. Further investigation showed that her unfaithful lover was mentally ill, a fact that she had apparently not realized. I expressed my astonishment at her making such an unsuitable choice, and added that she must have had a certain inclination to love mentally abnormal people. This she denied, stating that she had once before been engaged to be married, to a perfectly normal man. He, too, deserted her; and on further inquiry it was found that he, too, had shortly before been in a mental hospital for a year—another psychotic! This seemed sufficiently to confirm my view that she had an unconscious tendency to choose insane people. Where did this strange taste come from? Her father was an eccentric and in his later years was completely alienated from his family. Her love had therefore been displaced from her father on to a brother eight years her senior, whom she loved and honoured as a father. At the age of fourteen this brother became hopelessly insane. This was apparently the pattern from which the patient could never free herself, according to which she chose her lovers, and through which she was bound to become unhappy. The particular form of her neurosis, which gave the impression of insanity, probably arose from this childhood pattern. We must take into consideration that in this case we are dealing with a highly educated and intelligent woman, who was not inattentive to her inner experiences, who indeed pondered a great deal over her unhappy fate, without, however, having any idea of what caused her misfortunes.

[1009]     This is the kind of thing that we unconsciously take for granted in ourselves; for this very reason we cannot see what is going on but put the blame on what we think of as our innate character. I could give any number of examples of this. Patients constantly illustrate for me the determining influence of the family background on their destiny. In every neurosis we can see how the emotional environment constellated during infancy influences not only the character of the neurosis, but also the patient’s destiny even down to its very details. Many an unhappy choice of profession and disastrous marriage can be traced to such a constellation. There are, however, cases where the profession has been well chosen, where the husband or wife leaves nothing to be desired, and still the patient feels uneasy and lives and works under constant difficulties. Such cases often appear to be chronic neurasthenics. Here the difficulty is that the mind is unconsciously split into two parts, of divergent and conflicting tendencies; one part lives with the husband or the profession, while the other lives unconsciously in the past with father or mother. I have treated a woman who suffered for many years from a severe neurosis which deteriorated into dementia praecox. The neurotic illness began with her marriage. Her husband was kind, educated, well-to-do, in every respect suitable for her; his character showed nothing that should in any way interfere with a happy marriage. The marriage was nevertheless unhappy, all easy companionship was impossible because the wife was neurotic.

[1010]     The heuristically important principle of every psychoanalysis runs: If someone develops a neurosis, this contains the negative aspect of his relationship with the person closest to him. A neurosis in a husband clearly shows that he has strong resistances and negative attitudes towards his wife; in a neurotic wife there is an attitude that drives her away from her husband. In an unmarried patient the neurosis turns against the lover or the parents. Every neurotic naturally resists such a relentless interpretation of the content of his neurosis and often refuses on any account to recognize it, and yet this is always the heart of the matter. Certainly, the conflict does not lie on the surface, but can as a rule only be uncovered by laborious psychoanalysis.

[1011]     Here is the history of our patient: The father was an impressive personality. She was his favourite daughter and held him in boundless veneration. At the age of seventeen she first fell in love with a young man. At that time she twice dreamt the same dream, the impression of which never afterwards left her; she even imputed a mystical meaning to it and often remembered it with religious awe. In the dream she saw a tall masculine figure with a very beautiful white beard, at the sight of which she was filled with a feeling of awe and delight as if she were experiencing the presence of God himself. This dream made the deepest possible impression on her, and she was compelled to think about it for ever after. The love-affair proved not to be a serious one and soon came to an end. Later the patient married her present husband. Though she loved her husband she was always, in her thoughts, comparing him with her late father, and the comparison always turned against her husband. Whatever the husband did, said or intended was judged by this standard and always with the same result: “My father would have done all this differently and better.” Thus our patient could not enjoy life with her husband. She could neither respect nor love him enough and was inwardly disappointed and unsatisfied. She gradually developed strong religious feelings and at the same time marked hysteriform symptoms arose. She began by having sentimental attachments to one clergyman after another; she was looking everywhere for a soul-mate and estranged herself more and more from her husband. The mental illness became manifest about ten years after their marriage, and in this condition she refused to have anything to do with her husband and child; she imagined herself to be pregnant by another man. The resistance to her husband, which had hitherto been laboriously repressed, became quite outspoken and showed itself in various ways, among other things in violent abuse.

[1012]     This case shows the onset of a neurosis approximately at the moment of marriage; that is, it expresses the negative attitude to the husband. What is the content of the negative attitude? It is the relationship with the patient’s father, for day by day she proved to herself that her husband did not come up to her father’s stature. When the patient first fell in love a symptom appeared, an extremely impressive dream or vision. She saw the man with the very beautiful white beard. Who was this man? When her attention was drawn to the beautiful white beard she immediately recognized the image. It was, of course, her father. Every time the patient began to fall in love, the image of her father arose disturbingly and so prevented her from adapting herself to a relationship with the man in question.

[1013]     I purposely chose this case as an example because it is a simple, obvious, and thoroughly typical one of a marriage crippled through the wife’s neurosis. I could tire you out with similar examples. The misfortune is always too strong an attachment to the parents, so that the child remains imprisoned in its infantile relationships. It should be one of the most important aims of education to free the growing child from his unconscious attachment to the influences of his early environment, in such a way that he may keep what is valuable in it and reject whatever is not. It seems to me impossible at present to solve this difficult question by starting from the child’s end. We know as yet too little about children’s emotional processes. The first and only contribution to the literature giving actual evidence on this subject has in fact been published this year. It is the analysis of a five-year-old boy by Freud.4

[1014]     Children’s difficulties are very great. Parents’ difficulties, however, should not be so great. Parents could in many ways use more discretion and more forbearance towards their children’s love. The sins committed against favourite children by their parents’ over-indulgence could perhaps be avoided through a wider knowledge of the child’s mind. I find it for many reasons impossible to say anything universally valid about the educational aspect of this problem. We are as yet a long way from general precepts and rules; we are still doing field work shown in case-histories. Unfortunately, our knowledge of the subtler processes of a child’s mind is so inadequate that we are not yet in any position to say where lies the greater fault: in the parents, the child himself, or in environmental attitudes. Only psychoanalyses like the one published by Professor Freud in our Jahrbuch, 1909,5 will help us out of this difficulty. Such detailed and thorough observations should be a strong inducement to all teachers to acquaint themselves with Freud’s psychology. In this psychology educationists can find far more than in the current physiological psychology.




AN ANALYSIS OF THE ASSOCIATIONS OF AN EPILEPTIC1

[499]     Epilepsy is one of the few mental diseases of which the symptomatology is particularly well known and delimited by innumerable clinical and systematic inquiries. Psychiatry has shown that in the epileptic, besides the symptoms of the fit, there is usually a mental degeneration that can be claimed to be specific and therefore of diagnostic value. Here are the principal traits of those epileptics who show degeneration according to the recognized textbooks of psychiatry:

1 Intellect. Mental debility, slowness of mental reactions, fussiness, restriction and impoverishment of ideas combined with poor and stereotyped vocabulary, frequently abnormal preponderance of fantasy.

2. Emotional disposition: Irritability, moodiness, strong egocentricity, exaggeration of all feelings, particularly religious ones.

[500]     These attributes comprise what is known as the epileptic character, which, once established, has to be considered a permanent formation. Transitory accentuations of one or the other trait are quite likely, radiating like ripples from occasional fits. It is occasionally possible to make the diagnosis with sufficient certainty by recognizing the epileptic character, even if fits are not known to have occurred. Such cases, however, are on the whole rare. Very frequently the epileptic character is not very obvious, particularly if the fits are infrequent. It would therefore, for practical purposes, be most valuable to find a method of concise formulation of the epileptic degeneration.

[501]     Repeated attempts to investigate the permanent epileptic changes by means of experimental methods have recently been made: thus Colucci2 and Breukink3 tested by means of the ergograph; Sommer4 and his pupil Fuhrmann5 in particular turned their attention towards associations in epileptics. We consider the latter research as particularly suited for a precise formulation of epileptic degeneration.

[502]     Fuhrmann reports on an investigation into the associations of two epileptics. The first concerns a patient who was taken ill in his tenth year. The author found that predicates in particular occurred repeatedly and that egocentricity played a prominent part. Not all reactions could be regarded as “associations”; there were also verbal reactions, the content and form of which had no inherent connection with the stimulus-word. Fuhrmann calls these reactions “unconscious.” They appear mainly at the beginning of the test sequence (according to the table given by Fuhrmann). Test sequence I starts with the following reactions:



	1. bright

	faith




	2. dark

	health




	3. white

	arm




	4. black

	blue




	5. red

	parents




	6. yellow

	father




	7. green

	chair




	8. blue

	arm





[503]     Fuhrmann does not attempt any interpretation. Kraepelin6 mentioned this observation in the latest edition of his textbook, where he states:

[It seemed] as if these ideas, only released but not produced by the experiment, emerged from permanent general trains of thought. Their contents were mainly related to the illness or else to the patient’s personal circumstances. We may well assume that the frequency of such associations, determined by inner conditions, not by external stimulation, is particularly facilitated by the mental slowness of epileptics, which prevents them from associating quickly and easily with the stimulus-word, as normal people do.

[504]     In 1903 I demonstrated the frequent occurrence of such meaningless connections in an imbecile in a state of emotional stupidity in my paper “On Simulated Insanity.” Wehrlin7 recently expressly referred to these facts, supported by evidence, in his research on associations of imbeciles and idiots. According to our experience these meaningless reactions always occur when the patient is in a state of emotional stupidity, which can, of course, occur in quite a number of mental abnormalities. These “unconscious” reactions are therefore not at all specific for epilepsy.

[505]     Let us return to Fuhrmann’s paper. In the first case a repetition of the experiment with the same stimulus-words was carried out after about a month.

[506]     The second case concerns a patient who had been ill since he was sixteen. Here the experiment was repeated four times within eight months, and a considerable restriction of the extent of the associations, a striking monotony in the reactions, could be observed. Basing his opinion on the associations of two female idiots, Fuhrmann considers that there is a “marked” difference between epilepsy and idiocy, in that general concepts have no meaning for idiots. Wehrlin’s investigation shows that the idiot is aware of general concepts but these are extremely primitive. Thus the difference may be more subtle than Fuhrmann appears to assume.

[507]     Riklin, in his notable paper on “Relieving Epileptic Amnesias by Hypnosis,”8 reports on several association experiments with epileptics. This author deals more with the qualitative aspect of the reactions and arrives at a variety of important findings.

[508]     He finds a clinging to the content of a reaction and to the same grammatical form, strong egocentricity, personal constellations, a frequent emotional charge in the content of the reaction, and a paucity of ideas.

[509]     These peculiarities are to a great extent nothing but reflections of the epileptic character. Riklin states that it is possible to read the signs of epileptic degeneration from a sequence of associations. In scrutinizing Riklin’s observations, however, it has to be pointed out that: (1) Perseveration of the grammatical form need by no means always be an epileptic symptom. Wehrlin’s paper shows very marked perseveration of grammatical form in imbeciles and idiots. (2) Perseveration of the content occurs also in normal subjects, as I have shown, together with Riklin, in the first contribution of the Diagnostic Association Studies.9 Egocentricity and personal constellation too happen in the normal and in the feeble-minded, as well as feeling-toned reaction-contents. The paucity of ideas is, of course, not characteristic for epilepsy, but for mental deficiency generally, and in a certain sense also for emotional stupidity, where it assumes the special form of “associative vacuum.”

[510]     In epilepsy therefore it is a question of the quantity of these symptoms in any given case. It will also have to be considered whether they may perhaps have a more specific quality. I have made it my task to clarify these issues and to attempt to separate what is specific for epileptic associations from the various types of the normal and from congenital mental deficiency. Such an investigation has, of course, to be based on extensive material. The Swiss Asylum for Epileptics in Zurich, with its large numbers of patients, offered a favourable opportunity.

[511]     The material comes mainly from this institution, where it was collected by the Medical Superintendent, Dr. Ulrich; some of it came from the Burghölzli Asylum for the Insane. The total number of experimental subjects was 158, the total number of associations 18,277. This extensive material allowed us to form some ideas about associations in epileptics; for this reason Dr. Ulrich and I began a methodical inquiry into this subject which contains so much of interest. In order to comprehend the essence of the abnormalities of epileptic association as fully as possible, I classified the material as follows:

[512]     First, I excluded those cases who were not congenitally mentally defective and those who only contracted epilepsy after leaving school, i.e., after puberty.

[513]     By doing this I discarded the cases, so frequent among epileptics, that are complicated by congenital mental deficiency. According to Wehrlin’s paper, it seems that imbeciles have a rather characteristic type of association which is mainly marked by the tendency to “define” the stimulus-word. The first records of epileptics showed us association types which from the very beginning revealed the greatest similarity to the imbecile type. In cases of epilepsy complicated by imbecility or by mental degeneration in early youth, the similarity was even greater. In order to find the specific epileptic, it was necessary to eliminate the cases we have mentioned.

[514]     For practical reasons the field of inquiry was further divided; in this paper I am analyzing the reactions of a typical case as fully as possible, and in a forthcoming publication Dr. Ulrich is going to discuss the variants of the epileptic types of association.

[515]     Before dealing with the observations themselves, I must make a few remarks about the technique of obtaining the associations.

[516]     The preparation of the subjects for the experiment is by no means unimportant. One has to consider that as a rule people have no idea what the experiment demands of them; therefore they easily get bewildered. If they become markedly so, this has a distinct influence on the result, as I have repeatedly seen. We therefore introduce the experiment in each case with an instruction: the subject is told that some random word is going to be called out, to which he or she has to answer as quickly as possible with the word or idea that comes to mind without reflection. The instruction is illustrated by a practical example in which the experimenter gives a reasonably complete list of the possible associations. In this way the subject is enabled to select freely from this list the reaction that appeals to him most. The unbiased subject will, of course, choose the type of reaction that is characteristic of him. We take special care that the subject does not make a special effort to respond, if possible, with one word only. If this is, nevertheless, the case, then the characteristic form of the response becomes completely obscured and the reaction-time is considerably shortened. In women it is often necessary to subdue a nascent emotion by talking casually about the experiment. I usually do this by presenting the experiment as a kind of game.

[517]     For these experiments a new list of stimulus-words was used. I chose two hundred words; 75 of them denote concrete ideas, 25 denote abstract ideas, 50 of them are adjectives, and 50 are verbs. The sequence is as follows: noun-adjective, noun-verb. They are as mixed as possible so that related stimulus-words do not occur in immediate sequence. No attention was paid to the number of syllables. The stimulus-words were taken from widely varied fields of everyday life, unusual words being avoided as much as possible. Intentionally a number of emotionally charged ideas were interspersed, such as love, to kiss, bliss, friendly, etc., because a particular significance is attached to these words. The reaction-times were checked by a ⅕-second stop-watch.

[518]     I have chosen the following case from our material:

M. Joseph. Toolmaker, born 1863, widowed, no children. 19 convictions. No family history of illness admitted. Good at school, completed a three-year apprenticeship with a locksmith. Good testimonials. No major illness during early years, particularly no sign of epilepsy. Married in 1888. In 1893 his wife contracted a psychosis and died soon after in a lunatic asylum. After his wife was taken ill, the formerly stable and industrious patient began wandering about all over Europe. He left every place of employment after a short time, took to drink, travelled aimlessly about, even in forests. During this period there were frequent collisions with the police, mainly for theft. The patient claims amnesia for most of them. In 1893–94 he was three times in lunatic asylums for violent mania transitoria. In 1896 he fractured his skull. In 1896–98 he was again in various lunatic asylums for delirium. In 1898 one-sided twitching, occurring in fits, was noticed. At that time a relatively lucid delirium, with plastic and very stable visions, was observed, and the patient described it with much emotion. The end of 1904 was spent by the patient aimlessly in the mountains eating only poor food. Following a drinking bout, he stole a bicycle. After the theft he wandered aimlessly about and then came into the hands of the police. He was brought in here for observation, which revealed:

Mental deficiency in an epileptic character. Frequent short lapses of consciousness with aura: “Sees black dots, five to six in a row, which are always moving up and down; head feels as if in a clamp or pressed together by screws; chest feels as if a drop were trickling down inside it; there is buzzing in the ears, then fear overcomes him as if he had done something wrong, or he has pains in the back that rise to the head; he has the feeling that he wants to tear everything up, or it is as if a railway engine suddenly rushed towards him.” After this aura he gets giddy, everything is spinning around him and he loses consciousness. The lapses of consciousness were also observed during conversation and particularly while playing cards. Intolerance of alcohol to a high degree.

[519]     The associations in this case seemed to me in various respects rather typical for epilepsy, although not all the characteristic symptoms appear in them. This is because each case has its peculiarities, so that here too rather an important role is played by the individual differences between the various reaction-types.



	 

	 

	Secs.




	  1. coal

	hard coal

	7.2




	  2. moderate

	eating little

	12.0




	  3. song

	to sing, to sing a song

	6.2




	  4. to assume

	I assume, what do I assume? several things

	23.2




	  5. pain

	because I am ill

	4.2




	  6. rotten

	if an apple is rotten, a plant, everything can get rotten

	5.8




	  7. moon

	that is the moon in the sky, here we have the moon

	3.4




	  8. to laugh

	man laughs

	4.2




	  9. coffee

	one drinks it, drinks it every day

	4.0




	10. wide

	this is the width of a distance (accompanied by an explanatory gesture)

	6.2




	11. air

	this is the air, nature’s air, healthy or unhealthy, fresh air is fresh air

	2.2




	12. to carry (to wear)10

	I carry (or wear) something, a burden or fine clothes

	5.0





[520]     These first twelve reactions already allow some conclusions. Above all it is striking that the subject reacts not with one word but usually with whole sentences. This fact has a certain significance. In my experience, which is supported by the material of more than thirty thousand normal associations, healthy people as a rule tend to react with one word (N.B. after being instructed as explained above). There are exceptions when even educated people may prefer the form of a sentence; Riklin and I quoted such an example in our paper on the associations of healthy people. That subject belongs to the “complex-constellation type,” i.e., to that reaction-type whose associations are at the time of the experiment under the influence of an affect-charged complex of ideas.11 In such cases one recognizes at once the peculiar constellations from the contents of the associations. I refer to this quotation. Among healthy people there is also a type who likes to react with two or more words, though not actually in sentence-form:

[521]     The Predicate Type.12 People belonging to this type tend mainly to judge and evaluate the object described by the stimulus-word. This is, of course, done in predicate form; thus the tendency is quite obvious and the use of several words sufficiently explained. Certainly neither of these types can be confused with the reactions that now concern us.

[522]     In the pathological field, however, the sentence form is so frequent and occurs so widely that one can hardly recognize in it anything pathognomonic.

[523]     An observation (which I cannot, it is true, support at present by figures) has to be mentioned: uneducated mental patients appear to tend more to form sentences than educated ones. Should this observation become confirmed, it would not be difficult to combine it with the fact that uneducated people are more concerned with the meaning of the stimulus-word than are educated ones, as has already repeatedly been stressed in previous papers. Uneducated people at a very low level, who tend to “answer” with something that is as “fitting” as possible and to explain the stimulus-word as well as possible, need more words for it than educated ones, who merely juxtapose words. This tendency to explain becomes most obvious in idiots and imbeciles, who very frequently form whole sentences.13 Our subject shows a preference for sentences which, in the absence of sufficient data, is difficult to understand; it may therefore be inferred that we are faced with some abnormality.

[524]     Before dealing with the contents of the reactions we must pay some attention to the reaction-times. These are abnormally long. (The average reaction-time of uneducated subjects is 2.0 sees.) This does not permit us to draw any conclusions at present, because there is no syndrome in which the reaction-time could not be prolonged. As is well known, Aschaffenburg found somewhat extended reaction-times also in manic patients. It may, in any case, not be advisable to investigate the reaction-times found in the association experiment, isolated from the analysis of the association contents, because they depend to a high degree on the momentary contents of consciousness.

[525]     Let us now consider the quality of the associations. We notice at once that the subject focuses on the meaning of the stimulus-word; there is an outspoken tendency to clarify and characterize the object denoted by the stimulus-word. Wehrlin described this tendency as particularly characteristic for congenital mental deficiency. Perhaps, however, the strong tendency to explain occurs in every variety of mental defect, and it may be assumed that the feeble-minded converge in some respects towards the congenital mental defective, even if the causes of the two conditions are entirely different. The tendency to explain is so obvious in our case that here too we can without difficulty demonstrate the kind of explanation found by Wehrlin among imbeciles. Reactions such as these can be regarded as “tautological clarifications”:



	to assume

	I assume




	to carry

	I carry something




	air

	this is the air





[526]     These can be taken as explanation by “examples”:



	moderate

	eating little




	rotten

	if an apple is rotten




	wide

	this is the width of a distance (with explanatory gesture)





[527]     These indicate the main quality or activity:



	to laugh

	man laughs




	coffee

	one drinks it





[528]     From this we can see no more than a very marked conformity with the explanatory tendency of imbeciles. Moreover, one can even say that the subject is taking pains not to be misunderstood in this respect. Thus he is adding something that confirms and elaborates the explanation in places where there is some doubt whether it is a superficial familiar word-connection, such as in song / to sing, coffee / one drinks it.



	song

	to sing, to sing a song




	coffee

	one drinks it, drinks it every day





(Similarly in 4, 11, 12.) These examples show that the subject needs to accentuate his tendency to explain.

[529]     Out of the twelve reactions cited, which show a tendency to explain, we find three containing the word “I.” Such reactions belong to the egocentric type. There are egocentric reactions in the normal as well, particularly in subjects with an “egocentric attitude.”14 This attitude can express itself in three different ways:

1. The subject reacts with a number of personal reminiscences.

2. The subject is under the influence of an emotionally charged complex of ideas. He relates almost every stimulus-word to himself (i.e., to the complex) and responds to it as if it were a question concerning the complex (a prototype of paranoia, therefore!).

3. The subject belongs to the predicate type and evaluates the content of the stimulus-word from the personal angle.

[530]     In these three types the subject puts himself occasionally into the foreground. Apart from this, egocentric reactions occur as a rule somewhat more frequently in the educated than in the uneducated, but mainly when the subjects are at their ease. For uneducated men we found an average of 1.7 per cent egocentric reactions, for uneducated women only 0.5 per cent. All the more remarkable is the strong predominance of egocentricity here. The cause of it could in the first place be ascribed to mental deficiency. Imbeciles use personal reminiscences relatively often because, owing to their narrow horizon, they have no others available. Wehrlin has given good examples of this. Figures found in our material obtained from imbeciles have shown a fluctuation of the numbers for egocentric reactions between 0 and 2.7 per cent. Among fifteen imbeciles there are no more than nine who show egocentric reactions. It must, however, be mentioned that in Wehrlin’s material15 there is an imbecile who is distinguished by the fact of having produced no less than 26.5 per cent egccentric reactions. This is quite an unusual result, for special reasons. This imbecile is also different from the other subjects in that he has not an actual tendency to explain, but with each stimulus-word he forms a “schoolroom-type” sentence which often begins with “I”; e.g.,



	fall16

	I fall down




	to loathe

	I loathe rotten fish




	head

	I have a head




	to run

	I run swiftly




	advice

	I ask father’s advice




	reward

	I deserved the reward





[531]     The examples show that, as Wehrlin has already mentioned, this imbecile is mainly trying to formulate correct “schoolroom” sentences, saying “I” in places in which other imbeciles say “one” or “the man.” The description “egocentric” can therefore be applied to this case only with some qualification. As already mentioned, this case is an exception and does not alter the fact that as a rule imbeciles avoid the ego-reference. Egocentric reactions in imbeciles are not much in evidence; on the contrary, the subjects prefer the expressions “one,” “someone,” etc., in order to avoid the “I”-form. Hysteria, too, which has numerous ego-references, prefers the less suspect “one.”

[532]     Our case, with his outspoken tendency to explain, also shows a prominence of egocentric reactions, such as we do not find in imbeciles with the same tendency to explain. One can object that R.12, to carry / I carry something, is a “schoolroom” sentence. But one cannot make this objection to 5, pain / because I am ill.

[533]     It is strange enough to see the strong egocentric aspect in imbecility; it is even stranger to observe the peculiar way in which the subject words his explanation.

[534]     I have already pointed out that in a way the subject accentuates his tendency to explain by repeating his reactions in a confirmatory way, finally adding an attribute. But the subject goes even further; he is not satisfied with a simple reaction, but it evidently gives him special satisfaction to make his explanation more complete.

[535]     In R.4, to assume / I assume, what do I assume? Several things, one can virtually see how he is trying to bring something more descriptive into it. He gets into an entirely abnormal excitement with R.11, air / this is the air, nature’s air, healthy or unhealthy, fresh air is fresh air.

[536]     The urge to completeness leads to pleonasm in R.10, wide / this is the width of a distance (with explanatory gesture). (See also 6, 7, 12.)

[537]     In the reactions 11, fresh air, and 12, fine clothes, the attributes seem to give quite a special emphasis. The effort with which the subject reacts suggests some inadequacy because this display of words goes far beyond what would be necessary to cover the stimulus-word. This fact at once gives the impression of an unnecessary and exaggerated tendency to elaborate. Precisely this trait is absent in the imbecile; he is satisfied with a not too long reaction that appears to him reasonably suitable, but which frequently does not get beyond the most primitive indications and quite undeveloped concepts. Our subject, however, has a strong inclination to accumulate and to elaborate the reactions, occasionally far beyond what is necessary.

[538]     The twelve reactions quoted give us reason to suspect feeblemindedness which is specifically tinged by a strong tendency towards egocentricity and elaboration.

[539]     Let us now see our patient’s further reactions:



	13. plate

	dinnerplate—dinnerplate—for dining





The reaction is repeated with emphasis as if in confirmation. As it is not enough, it is further defined; an unnecessary reiteration. Quite similarly constructed, but even more specific, is



	14. tired

	I am tired—yes, tired—the body is tired

	3.0




	15. intention

	I have the intention—to invent a machine—to draw—to provide—to live properly

	13.0





This reaction too is overdone. It contains two explanations by means of definite examples, one of which is a personal constellation (the subject is a toolmaker) and three times qualified.



	16. to fly

	the bird flies

	4.8




	17. eye

	the eye sees

	2.8




	18. strong

	am strong, that is strong

	4.6





Again a clumsy ego-reference followed by a confirmatory but unnecessary sentence.



	19. fruit

	this is a fruit, a tree-fruit

	7.0





The tendency to confirm and complete leads here to the formation of a new word tree-fruit (see also below on this reaction).



	20. to create

	to work hard means to create

	3.6





To work has an emotionally charged attribute.



	21. sail

	a sail is a sailing boat on the water

	6.8





Note the repeated return of the stimulus-word in the reaction. Up to now there were no more than three associations in all in which the stimulus-word did not recur in some form.



	22. modest

	yes, man is modest when he has learned something

	9.0





Yes is an expression standing for a feeling that is about to take the shape of ideas and words (see R.14). Wherever strong feelings, either easily aroused or very intense, are involved (as in hysteria and certain organic brain-lesions), yes and no are frequent. The content of this association points to a train of thought hardly to be found in someone born mentally defective.



	23. floor

	floor of the room

	3.8




	24. to whistle

	I whistle

	3.2




	25. purpose

	for what purpose? For what purpose are you doing this?

	5.6





The reaction is particularly striking because of the repetition of the stimulus-word. Here again we can see that the subject understands the stimulus-word as a question.17



	26. hot

	it’s too warm, too hot

	2.0





Up to now, hardly one of the reactions shows as well as this one the subject’s tendency to confirm and complete the reaction with emphasis. It is as if the subject is each time trying to clarify the meaning of his reaction with special vigour. This emphatic underlining shows up well in the accentuation too warm, too hot.



	27. resin

	fir resin, the resin grows on the fir-tree, on the pine-tree

	3.8




	28. to arouse

	I arouse—I arouse my friend, he is asleep

	8.4





Both reactions are again characterized by great completeness, especially the latter, where the subject even completes the picture by he is asleep.



	29. apple

	there are various apples

	6.6





This reaction can be found extremely frequently in exactly the same form in imbeciles.



	30. wicked

	one says, who is wicked? so-and-so is wicked, that is a wicked person

	6.0




	31 case

	a brief-case

	3.0




	32 to drink

	I drink lemonade

	3.0




	33. bed

	sleeping—I have the bed for

	3.0




	34. worthy

	that person is worthy to whom him honour is due (sic)

	94





This reaction has linguistically miscarried. Epileptic mental deficiency seems to have in common with congenital mental deficiency that the patient is clumsy and arbitrary in the handling of the language. In imbeciles we find many faulty formulations of sentences and also clumsy neologisms. However, in the association experiment one must not simply ascribe linguistic clumsiness to mental deficiency, since there may also be momentary emotional disturbances that interfere with the linguistic expression. We shall come back to this later.



	35. danger

	I am in danger, in danger of life

	4.2




	36. to visit

	I visit a patient

	4.8





The latter reaction may again be an ego-reference.



	37. locksmith

	I am a locksmith, an artisan

	2.8




	38. high

	the steeple is usually high

	4.8




	39. hatchet

	the hatchet is an axe

	3.4




	40. to mix

	don’t mix yourself up in other people’s affairs

	6.2 210





This reaction very much resembles a common phrase. It is the first in this case. As is well known, just such reactions are very common in normal subjects.



	41. path

	that is a footpath, a field-path

	3.2




	42. round

	it is a sphere, otherwise it is not a sphere, if it is not round

	3.8





A reaction very typical of the pedantic fussiness of the subject.18



	43. blood

	every man has, every animal only good or bad, that is the difference

	3.4





In this long-winded reaction we again find similar evaluations to those in R.11. There it was healthy or unhealthy air, here it is good or bad blood. The constellation common to both is apparently the question of health, which is important for the patient. R.5 and R.36 also refer to this complex. The strong predominance of the illness-complex in the associations of the epileptic has also been stressed by Fuhrmann.



	44. to let

	I let lodgings

	6.0




	45. cautious

	Man, be cautious

	4.8




	46. merry

	I am merry, I am gay

	3.6







	47. market

	the annual fair, that is a market, the fair at Basel only recently took place

	7.0




	48. to forget

	I have forgotten something

	5.0




	49. drum

	the kettle-drum is a drum

	3, 2




	50. free

	I am free—I am free, I am a free citizen, it would be nice if only it were true

	4.0





In this reaction, apart from the repeated emphasis on free, the egocentric relation, clothed in the evaluation nice, is noticeable.



	51. carriage

	a carriage, a team of horses

	4.4




	52. to eat

	I am eating, I am eating a stew

	2.4




	53. insolence

	if a person—there are people who are insolent, insolent in their speech, insolent behaviour

	6.8




	54. fast

	the engine runs fast (probably a constellation arising from his daily work)

	3.8




	55. fireplace

	is a chimney, a factory chimney

	2.4




	56. to enjoy

	I enjoy an evening entertainment, I enjoy pleasure

	4.0




	57. parson

	is a clergyman, a pastor that ought to be a righteous man

	2.2





To the reaction, which would be quite sufficient in itself, a feeling-toned evaluation is attached. It resembles R.15: intention to live properly. Are these perhaps indications of a tendency in the epileptic to moralize?



	58. easy

	what is not easy is difficult

	5.0




	59. neck

	is the neck (points at his neck) every man has a neck

	2.8




	60. to wish

	I wish you luck in the New Year

	3.0




	61. stone

	a marble stone, there are various stones, stone is a product of nature19

	4.6





Imbeciles too are inclined to use abstract nouns of foreign origin (substance, material, article, etc.), which, however, they frequently use in a truly grotesque way.



	62. distinguished

	the educated man is distinguished

	6.2




	63. hose

	the rubber hose is a hose

	4.0




	64. to love

	I love my neighbour as myself

	5.0





This reaction seems to me characteristic for the epileptic: Biblical form, strong emotional charge, and egocentricity. For comparison I assembled the reactions to to love of ten imbeciles chosen at random:

  1. friendly

  2. to be angry

  3. fiancé

  4. if one loves someone

  5. pleasant

  6. I love father

  7. if one loves one another

  8. if two are fond of each other

  9. if one likes someone

10. if one loves someone

With one exception (6), the imbeciles react very impersonally and in a considerably less colourful way than the epileptic.



	65. tile

	there are grooved tiles in Basel

	 




	66. mild

	is mild weather, is mild, is warm

	2.8





[540]     It is hardly necessary to pile up any more examples. The further associations of this case contain nothing fundamentally new.

[541]     Some more general clarifications may be useful. It must first be mentioned that the subject made gestures with most reactions (which were indicated each time by a tick on the association form). The gesture expressed, wherever possible, confirmation and completion. Secondly, the stimulus-words were repeated in 30 per cent of the reactions. As I shall demonstrate in a later paper, “The Reaction-time Ratio in the Association Experiment,” the repetition of the stimulus-word in the normal subject is not accidental but has deep reasons, like all the so-called disturbances occurring in the experiment. Apart from these rare cases in normal subjects, in which the stimulus-word is each time quickly repeated in a low voice because of a general self-consciousness, this disturbance mainly occurs only at those points where an emotional charge from the previous reaction perseverates and hinders the following associations. In hysterics I have also seen that the complex-constellating stimulus-word tends to be repeated in a questioning tone.20 These observations teach us that those places where repetitions of the stimulus-word occur are not at all unimportant in normal subjects. For epilepsy, however, other mechanisms may also have to be considered. In this case the first four stimulus-words were repeated, the fourth, to assume, even three times. Then there was nothing repeated until the fifteenth, intention.21 At the beginning a general self-consciousness is likely. In assume perhaps the “difficulty” of the word can have played a part; the same applies to intention. Both, moreover, have extraordinarily long reaction-times (23.2 and 13.0 secs.) which exceed by far those of other reactions. Perhaps then the repetition of the stimulus-word is not simply to be explained by the “difficulty” of the word, but could have been brought about by a perseverating emotional charge. The preceding reaction is I am tired—yes, tired—the body is tired: 3.0; the following reaction-time is 13.0.

[542]     Apart from the content, the word yes already points to the existence of a stronger feeling-tone. The subsequent repetition of the stimulus-word appears in 19, fruit. The reaction preceding this is am strong, that is strong: 4.6 (fR-T 7.0).22 21, sail is repeated. Preceding reaction: to work hard means to create: 3.6 (fR-T 6.8). 22, modest is repeated. Preceding reaction: a sail is a sailing boat on the water: 6.8 (fR-T 9.0).

[543]     Here we have two stimulus-word repetitions immediately following one another, whereby the reaction-times progressively increase: 3.6—6.8—9.0.

[544]     The reaction to sail is a linguistic mishap (in my investigations into reaction-times, linguistic slips have proved to be complex-characteristics). At the near end of the scale is to work hard, an emotionally charged, probably egocentric reaction. The third reaction (22) is yes, man is modest when he has learned something. It is not difficult to see here a relation in the content to to work hard. The assumption that the emotional charge of to work hard has perseverated behind the linguistically disturbed reaction and constellated R.22 is therefore not unlikely.

[545]     47, market is repeated. Preceding reaction: I am merry, I am gay: 3.6 (fR-T 7.0). 51, carriage is repeated. Preceding reaction: I am free—I am a free citizen, it would be nice, if only it were true: 4.0 (fR-T 4.4).

[546]     With the exception of the first four reactions most of the other repetitions of stimulus-words coincide with reactions that immediately follow egocentric associations. The reaction-time in these cases is mostly abnormally prolonged. To avoid being unduly long-winded I shall not bring any further evidence for this fact; I can, however, give an assurance that, with only very few exceptions, all the other repetitions of stimulus-words took place near strong emotional charges.

[547]     In several reactions a certain linguistic awkwardness was noticed. One is tempted, in analogy with imbecility, to make the epileptic mental defect responsible for these faulty formations. We know, however, another source for slips of the tongue: namely, the strong emotional charge of a complex aroused by the stimulus-word. In my communication on reaction-time in association experiments I shall quote a number of examples from which it can be seen how reactions are influenced in normal subjects by an emotionally charged complex. Apparently quite casual slips of the tongue, which the subject himself hardly notices, prove to be meaningfully determined products of the mixture of two competing ideas.23 Before therefore ascribing the linguistic mishaps to mental defect it is advisable to investigate whether perhaps the mechanism discovered in the normal subject is here too the cause of the incorrect sentence or word-construction. Amongst the associations quoted here, there are three linguistically incorrect ones. I am pairing each of these three associations with the immediately preceding ones (the incorrect construction is given in italics):



	18. strong

	am vigorous, that is, strong

	4.6




	19. fruit

	(stimulus-word repeated) this is a fruit, a tree-fruit

	7.0




	20. to create

	to work hard means to create

	3.6




	21. sail

	(stimulus-word repeated) a sail is a sailing boat on the water

	6.8




	33. bed

	sleeping—I have the bed for

	3.0




	34. worthy

	(stimulus-word repeated) that person is worthy to whom him honour is due

	94





[548]     These three faulty constructions have in common:

1. The stimulus-word of the faulty association was each time repeated.

2. Every one of the incorrect reactions has a reaction-time not only higher than that of the preceding reaction but prolonged beyond the average of the others.24

3. Two of the incorrect associations follow emotionally charged reactions: for the third this is at least probable according to the content and the analogy with similar cases.

[549]     These observations give us so many starting points for an explanation that we may hardly assume mental deficiency to be the cause of the incorrect constructions.

[550]     From these observations we can see that a specific epileptic mechanism can be found neither in the numerous repetitions of the stimulus-word, nor in the faulty constructions of the sentences. It is, however, debatable whether anything specifically epileptic can be seen in the intensity of these otherwise normal processes. Here perhaps the reaction-times, a valuable aid for judging emotional processes, can give us some information.

[551]     All time-averages given here are “probable means.”25 The time measurements for the subject give 4.2 seconds as a general probable mean (uneducated normal person: 2.0 secs.). The general reaction-time is thus more than twice as long as that of corresponding normal subjects. This mean, however, is only a “gross” figure; it is composed of several unequal magnitudes. As I shall show in my later publication, reactions complicated by feelings are usually prolonged. If therefore there are many such reactions the general mean may under certain circumstances be strongly influenced. If we now eliminate all those reactions that, according to the criteria already given, are remarkable because of their feeling-toned egocentric contents and also those reactions that immediately follow these, then we obtain 3.8 secs. as a probable mean for all the assumedly uncomplicated reactions, while the probable mean for those eliminated is 4.8 secs.

[552]     Thus the feeling-tone makes a difference of 1.0 sec. This state of affairs is not very different from that of the normal. As we have seen in several examples, there is frequently a considerable difference between the times of feeling-toned associations and those of the reactions immediately following them. We therefore investigate separately the time of these two groups. As a mean for the reactions containing a feeling-toned idea we have 3.6 secs., a figure 0.2 secs. lower than the mean for associations not feeling-toned; for the associations immediately following those that are feeling-toned, however, there is a mean of 5.8 secs. This unusually high mean, which exceeds that for the uncomplicated reactions by not less than 2.0 sec, expresses the important fact that the feeling-tone inhibiting the reactions perseverates from the critical reaction and exerts its main influence on the following reaction. Thus the effect of the feeling-tone inhibiting the reaction cannot as a rule be demonstrated in the critical reaction but only in the following reaction. One must therefore assume that in this case the feeling-tone does not properly set in until after the critical reaction, increases very gradually, and then decreases slowly, still inhibiting the following reaction. This state of affairs appears the more remarkable when we remember that the experimenter has to write down the reaction, to read the stop-watch, and to call out the next stimulus-word, and that the writing down of the reaction, which may be rather long, takes most of the time. I also tried to make similar observations about the associations of normal subjects. For this purpose I took the associations of a case of whom I possess a most detailed analysis, so that I was fully informed as to all complex-constellated associations. The probable mean of all associations not complicated by feelings is 1.2 secs. The mean of the feeling-toned reactions is 1.6 secs. The mean of the reactions immediately following the feeling-toned ones is 1.2 secs. This equals the mean of the uncomplicated reactions. If, therefore, in the mentally normal subject the complex-arousing stimulus-word is followed by a reaction-time on average 0.4 secs. longer than that of the immediately following or irrelevant stimulus-word, this only means that in the normal subject the feeling-tone sets in much faster and subsides again incomparably faster than in our epileptic; thus the average reaction-time of the following association is unimpaired in the normal subject, whereas in our epileptic, as we have seen, the reaction-time for the following critical association is unusually prolonged.

[553]     This important and interesting peculiarity appears to be of a pathological nature; how far it is typical for epilepsy has to be learned from the further study of our vast material.

[554]     There seems to be something characteristic for our case in this phenomenon, because one can also assume the existence of such an enormous emotional process from the quality of the associations. I have repeatedly pointed out the fact that the subject frequently emphasized his reactions with his voice as well as also sometimes with words giving expression to some feeling (e.g., hot / it’s too warm, too hot; tired / I am tired—yes, tired—the body is tired; etc.). This peculiar form of reaction also seems to indicate that the feeling-tone sets in slowly and increases slowly, in this way releasing even more associations in a similar direction. It is most likely that the feeling-tone in the epileptic is of greater intensity than in the normal subject, which again is bound to prolong the feeling-tone. It is, however, difficult to say whether the epileptic’s feeling-tone is necessarily abnormally prolonged.26

[555]     In my analytic investigations into the reaction-times of normal subjects I was able to demonstrate the existence of one or more feeling-toned complexes of ideas that constellate a large number of the associations. I have already pointed out that in our epileptic also there exists a complex that constellates many of the associations. It is the complex of the illness. The following associations may be related to this complex:



	5. pain

	because I am ill

	4.2 (fR-T 5.8)




	14. tired

	I am tired—yes, tired—the body is tired

	3.0 (fR-T 13.0 Rr)27




	18. strong

	am vigorous, that is, strong

	4.6 (fR-T 7.0 Rr)




	43. blood

	every man has, every animal only good or bad, that is the difference

	3.4 (fR-T 6.0 Rr)




	46. merry

	I am merry, I am gay

	3.6 (fR-T 7.0 Rr)





A more remote constellation might be:



	11. air

	this is the air—healthy or unhealthy

	2.2 (fR-T 5.0)




	36. to visit

	I visit a patient

	4.8





The reaction following is:



	37. locksmith

	I am a locksmith, an artisan

	2.8





[556]     Because of his illness the patient was hospitalized, a fact that made a great impression on him. He feared especially that he might never be discharged, nor be able to work and earn his living any longer. He was also homesick. The following reactions perhaps refer to this aspect of the complex:



	20. to create

	to work hard means to create

	3.6 (fR-T 6.8 Rr)




	35. danger

	I am in danger, in danger of life

	4.2 (fR-T 4.8)




	50. free

	I am free—I am free, I am a free citizen, it would be nice if only it were true

	4.0 (fR-T 4.4 Rr)




	60. to wish

	I wish you luck in the New Year

	3.0 (fR-T 4.6 Rr)





Regarding this last reaction, it must be added that the associations were taken before Christmas—at a time, therefore, when sensitive patients suffer twice as much from hospitalization.

[557]     These few examples may suffice to show that quite a number of associations are constellated by a feeling-toned complex. This state of affairs in itself is not at all abnormal, since the associations of normal people are also often constellated by such complexes.

SUMMARY

[558]     I. In common with the associations of normal persons:

(a) The patient adapts himself to the meaning of the stimulus-word in the same way as uneducated subjects. Therefore there are no superficial word associations.

(b) The associations are partly constellated by an illness-complex.

II. In common with the associations of imbeciles:

(a) The adaptation to the meaning of the stimulus-word is so intense that a great number of associations has to be understood as “explanation” in the sense of Wehrlin’s paper.

(b) The associations are in sentence-form.

(c) The reaction-times are considerably prolonged, compared with the normal.

(d) The stimulus-word is frequently repeated.

III. Peculiarities compared with normal and imbecile subjects:

(a) The “explanations” have an extraordinarily clumsy and involved character which is manifest particularly in the confirmation and amplification of the reaction (tendency to completion). The stimulus-word is frequently repeated in the reaction.

(b) The form of the reaction is not stereotyped, apart from the egocentric form that occurs particularly often (31%).

(c) Frequent emotional references appear rather bluntly (religious, moralizing, etc.).

(d) The reaction-times show the greatest variation only after the critical reaction. The abnormally long times are therefore not to be found with particularly difficult words, but in places determined by a perseverating emotional charge. This permits the conclusion that the feeling-tone probably sets in later and lasts longer and is stronger in the epileptic than in the normal subject.

[559]     In conclusion I beg to remark that the value of my analysis lies only in the case-material and that therefore I do not dare to draw any general conclusion from it. There are many forms of epilepsy that may have quite different psychological characteristics. Perhaps the fact that my case is complicated by a fracture of the skull sets it apart.


THE PSYCHOPATHOLOGICAL SIGNIFICANCE OF THE ASSOCIATION EXPERIMENT1

[863]     Although there is more interest in psychology as a subject nowadays among non-psychologists than there was a few decades ago, nonetheless the relative youth of experimental psychology does mean that in this sphere little has as yet been clarified, and there is a good deal of controversy over many aspects of the subject. What is more, psychology is still a hybrid, inasmuch as the subject of experimental psychology is still in many institutions a very poor relation of philosophical psychology. The dogmatic nature of the latter is to blame for the manifold misunderstandings between the two kinds of psychologist. One wants to make psychology a creed, the other a science. Understandably these entirely divergent tendencies are in conflict with and hinder each other. This opposition makes itself felt most disagreeably in the field of nomenclature. The same words and concepts mean one thing with one writer and something quite different with another. So long as it is a matter of dogmas and axioms, which owe their existence to the petitio principle, one cannot hope for clarity, for each dogma entails a certain obscurity, as is well known. We are, therefore waiting for enlightenment from experimental psychology which, it is true, is still in its infancy yet can already look back on a rich harvest from the work in this field.

[864]     Psychopathology too has had to suffer for years from the same opposition. First, it had, with difficulty, to free itself from philosophical ideas, only to become subjected to rigid schematic anatomical notions which nowadays are still firmly fixed in many minds. It is only comparatively recently that we have the beginnings of an experimental psychopathology that has recovered from its birth-pangs. For this achievement we owe our gratitude to the alienists; first of all to the eminent psychiatrist Kraepelin, the pupil of Wilhelm Wundt, and secondly to the psychiatrist Sommer. Kraepelin has taken over a series of fundamental ideas and methods from Wundt’s school and with these attempted to pave the way to an experimental science of the sick mind. Under his direction a large number of important papers2 have been published that will provide a source of stimulating ideas and valuable methods for many years to come, even if the results of certain individual works are dubious or are, at least for the time being, of purely academic interest. The principal subjects of Kraepelin’s research are mental ability, the influence of fatigue, drugs, and alcohol on simple psychic functions, fatigue and recovery, perception, etc.

[865]     This research is mostly concerned with the experimental demonstration of various influences on the mind of a normal person. The real value of Kraepelin’s work, however, lies in opening up various new prospects in the field of psychopathology.

[866]     In addition to the papers on fatigue, Aschaffenburg’s work on associations is particularly important in this context.3

[867]     Before we go any further into the content of Aschaffenburg’s work, certain matters of a general nature must be discussed.

[868]     The ancients were already aware that the flow of our images and ideas is not entirely erratic; we find suggestions of laws of association in Plato and Aristotle,4 the validity of which is still recognized today. The laws of simultaneity, sequence, similarity, and contrast are also the basis of Wundt’s laws of association. Wherever in Nature there is a regular sequence of events the experiment can be applied. Thus experiments can also be made on the process of association, however complicated and difficult to follow this may be. After Galton’s first tentative experiments,5 Wundt and his group were the first to make systematic investigations6 into association processes. The method of the experiment is extraordinarily simple; the experimenter calls out a word to the subject, who then says what is immediately called to mind by the stimulus-word. The experiment is thus similar to any other in physiology in which we subject a living object to an adequate stimulus, as for example the application of electrical stimuli to various parts of the nervous system, light to the eye and acoustic stimuli to the ear. In the same way with the stimulus-word we are applying a psychical stimulus to the psychical organ. We introduce an image to the consciousness of the subject, and are given whatever further image is brought by this to his mind. We can thus quickly obtain a large number of connected images or associations. From the material thus obtained we can establish, by comparison with that from other subjects, that this or that particular stimulus will give a particular reaction. So we possess a means of investigating the law of association. The “law of association”! That sounds highly academic, and no one with knowledge of philosophy would hesitate to admit the possibility of such laws. However, the word “law” implies necessity and thus, applied to the experiment, it means that the stimulus-image must necessarily cause this or that particular association. The experiment would thus acquire the nature of something inexorable and causally inevitable. The subject must inevitably associate the appropriate image to a particular stimulus, just as the nervous system, when given a stimulus at one point, ceteris paribus, always causes contraction of the same muscle. If we recognize the necessity of laws of association, we must say that the subject has surrendered completely to the experiment because he must necessarily have that thought which is associated with the particular stimulus. This involves the idea of determinism. Not everyone however, will go so far with us. There are still many educated people today who, on the ground of idealism and for other reasons, believe in the freedom of the will. Consequently these people must deny the necessity of the law of association, and resolve interconnection of ideas into a number of fortuitous events. They must assert that the experiment indicated is open to the wildest chance; that a person can not only say, but also think, whatever he wants to; that, from hundreds of things that occur to him, he can choose now one and now another according to his taste or present mood; that he is not obliged to think in terms of similarity or simultaneity, etc. These are the usual objections. The same objections are raised by serious-minded people to determinism. They maintain, in all seriousness, that man is capable of choosing from among his various motives before the act of will occurs. Does he also choose from among the motives of the motives, and the grandfathers and great-grandfathers of the motives? And what does he do with those motives which do not enter his conscious mind?7 Or do the motives perhaps come to the surface from the transcendental sphere as an incomprehensible act of the Creator? If man wished to select from among his motives, he would have to spend years before he moved a finger in order to trace back to the mists of his childhood the entire series involved and consider all of them: he would never finish. In this process he would again and again be dependent on the results of all previous motives or associations to express himself with greater clarity. As you can see, it is a priori easy to refute the objection based on the principle of chance in psychical occurrences if the opposition is not intent on raising sophistical difficulties.

[869]     In principle, therefore, it must be accepted that association is a necessary sequence following certain laws. Hence an association experiment in which chance appears to have an absolutely free hand takes on the dignity and conclusiveness of any other scientific experiment. Chance, by definition, does not allow of any rules, but does permit necessary occurrences. A rule means a restriction, a limitation of the occurrence, which must empirically be capable of proof. In the same way, too, the multiplicity of possible associations, which to the layman appears inexhaustible, must empirically be limited to a certain extent.

[870]      This brings us back to Aschaffenburg’s experiments.

[871]     The results of his investigation provide us with considerable insight into the vast difficulties of a huge subject. The most difficult of all is in fact the discovery of a law. From what points of view must the disconcerting profusion of thousands of associations be classified in order to obtain even a superficial impression of the whole? When one looks at the innumerable individual reactions one almost despairs of finding a foothold in the wild chaos. Wilhelm Wundt helped himself by means of certain logical principles of classification, based on the laws of simultaneity and similitude which have come down to us from classical times. Thus at least logical clues were obtained, although neither Wundt nor any of his pupils imagined that they could exhaust all the possibilities. Aschaffenburg and Kraepelin built further on the same foundations. They made one essential distinction: between internal and external associations. The following associations:



	human being

	boy




	attack

	defence




	table

	furniture





are internal associations, i.e., pairs in which the meaning or conceptual content of the words is the essential connecting link.

[872]     On the other hand, associations such as:



	knife

	trousers-pocket




	water

	fish




	plant

	pot





are external associations, i.e., the connecting link is not the intrinsic sense or meaning but an external contingency. One particular form of this external connection is the catch-phrase; as such phrases readily come to mind they are especially frequent in this experiment. For instance, the following associations, as purely verbal connections, are to be considered as external:



	time

	and tide




	whisper

	sweet nothings




	stick

	in-the-mud




	die

	is cast





[873]     Among external associations Aschaffenburg includes all current word-sequences.

[874]     Apart from the internal and external associations there is often also the case of a word merely suggesting another having a similar sound:



	part

	heart




	cow

	plough




	rabbit

	habit





These have been called sound associations.

[875]     In spite of the tremendous efforts made by various research workers, we have still not yet succeeded in finding a method of classification that is in principle entirely satisfactory. In any case, the present method suffices for solving many problems in association research.

[876]     One of Aschaffenburg’s predecessors in the field of association research, the well-known psychologist Münsterberg8 (now in America), believed he had found that the existence of three different intellectual types was proved by his experiments. He found that among a limited number of subjects there were some who reacted mainly in terms of super-ordination, others in terms of co-ordination, and others in terms of sub-ordination. Aschaffenburg, however, with a much more reliable method, found nothing of the kind.

[877]     The hope of finding categories governing association was thus premature. No regularity was to be detected prima vista. One subject would make many internal associations, another many external ones; one would make no sound reactions and another several. No one could account for the differences.

[878]     At this stage, however, Kraepelin and Aschaffenburg made one fundamentally important step forward. They altered the psychical condition of the subject in the most unequivocal manner; the subjects of the experiments were deliberately made as tired as possible in the following way: each of them would, after a full day’s work at his usual profession, be given a series of association tests at intervals from eight o’clock in the evening to eight in the morning, the pauses being given to some other form of mental work. During the night the subjects were given nothing to eat.

[879]     By this means a state of intense fatigue was created.

[880]     One quite constant phenomenon now became evident in the associations of the various subjects; there was a decrease in the number of internal associations, and an increase in the external variety, and especially in the sound associations, i.e., associations with other words. Semantic connections grow weaker with increasing tiredness and are replaced by external and superficial connecting links. It can thus be stated that the valency of associations decreases with increased tiredness.

[881]     Thus we have the first important rule about the faculty of association. Fatigue obliterates individual differences and drives the act of association in a particular direction. Besides this, Aschaffenburg also discovered that in one of his subjects who was suffering from a severe attack of influenza, the associations were similarly affected. So the special disposition of the brain caused by fever also has an adverse effect on the value of association tests in that mainly sound associations are produced.

[882]     These positive results, which far surpassed anything else that had hitherto been accomplished in the field of association research, provided Aschaffenburg with the link to the subject-matter of psychopathology. Clinical observations had long since established that in a certain mental illness, known as mania, a mode of association is prevalent that is similar to that found by Aschaffenburg in fatigue, i.e., the connections and sound associations were mainly superficial. The illness is characterized by a predominantly cheerful mood, distractability, and motor agitation, which are expressed in ceaseless compulsive activity. When we analyze the state of extreme fatigue, it is easy to find similar elements there. One has only to observe one’s own state after a strenuous mountaineering expedition to be able to diagnose without difficulty an unaccountable superficial gaiety and a state of motor agitation, shown in countless irrelevant movements of the arms and legs. Sound associations, too, are easily seen in the jokes current among parties in mountaineering-club huts. Most of these are of the order of the pun, i.e., the onomatopoeic joke par excellence. Aschaffenburg believed that the common factor in these circumstances was motor agitation, and therefore attributed the cause of sound associations to this. In this, however, I think he was in error. In our hospital we have conducted systematic research9 into associations for several years past and have obtained results that allowed of another interpretation. When a longish series of associations, say two hundred, is given to a subject, he will, without really becoming tired, soon find the process boring, and then he will not pay so much attention as at the beginning. For this reason we have separated the first hundred from the second in our classifications and have found that in all cases where the subject had become bored there is a clear decrease in internal associations and a proportionate increase in external and sound associations. This observation made us think that the cause of sound associations is not so much muscular stimulation, which is absent in normal boredom, but a lack of attention. We have been able to confirm this interpretation on the basis of numerous experiments in which the subject’s attention has been methodically distracted.10 Furthermore, we found an increase in the proportion of sound associations with subjects whose ability to concentrate had been weakened by a recent affect, with people in a somnolent state, and in addition with psychotics whenever their capacity for concentration is reduced. Kraepelin’s school have also shown a levelling down of associations in cases of acute alcoholic poisoning. Aschaffenburg found the same thing in feverish patients. It can therefore be said that the more the attention of the patient decreases, the more the external and sound associations increase.

[883]     As you can already see from its numerous connections with altered psychical conditions, this empirically discovered law of association has, of course, great importance for the understanding of psychopathological states; in which, as is well known, one of the principle psychic functions, the ability to concentrate, is very frequently paralyzed or disturbed. In certain borderline cases between mental health and psychical disorder the experiment has already been of valuable service to us.

[884]     Our knowledge of factors governing association is, however, not exhausted with the statement that the seemingly unrestricted association depends to a large extent on the subject’s attentiveness. Research into the associations of a large number of educated and uneducated subjects has enabled us to establish that on average the uneducated gave internal associations more often than the educated.11 This apparent paradox can be explained as follows.

[885]     Educated people are used to dealing with words out of any context (as in grammatical studies, dictionaries, etc.). Thus when we call out a word to an educated man, it means no more to him than just a word. An uneducated person, on the other hand, is only accustomed to hear words in a sentence, where they always have a definite meaning. If we call a word out to an uneducated person, he always constructs something like a sentence round it. He understands the word as a question: hence the tendency of uneducated subjects to react with whole sentences or by the use of higher categories. Thus for instance the educated man will react to table with table-cloth to chair with chair-leg, whereas the uneducated man will react to the word table with furniture, and chair with for sitting on. The educated person finds it easy to grasp the experiment, while it costs the uneducated one an effort to do with words called out to him something different from what he is used to in his daily life. It therefore also happens that the uneducated are inclined to apply adjectives to themselves, particularly when they appear to express a judgment or anything of that kind, e.g., in the case of the word stupid. The degree of effort needed for concentration varies according to the subject’s grasp of the experiment. This effort is obviously often greater in the uneducated than in the educated, and this naturally has some bearing on the valencies of the associations. With very uneducated and mentally defective12 subjects, the reactions assume the character of definitions that frequently seem clumsy and comical, e.g.:



	singing

	consists of notes and hymn-books




	strolling

	when you go forward on your feet for a Sunday pint





[886]     From our approximately 150 normal subjects, who provided a stock of over 35,000 associations, it can be seen that there is not an infinite variety of modes of association, but only a limited number of types, which I do not propose to describe to you; it would lead us too far afield. I will mention only one type; there are people who from the very start react with an extraordinarily large number of predicates. One can make the objection that this particular incidence can be very easily attributed to chance. We have, however, been able to demonstrate that whole families associate in the same way, without any one member being aware of the reactions of the others. This fact indicates that the type cannot be accidental but must be due to causes that at present still escape our knowledge.13

[887]     As you can see, free choice does not play any part in the process of association. There are, however, certain rules: it depends on the momentary state of our attentiveness, our educational level, and the type of our family or other personal circumstances. You have perhaps already noticed that these three rules correspond to important criteria of personality; in other words, our personality (which, as is well known, one knows least of all) plays a decisive role in the determination of the whys and wherefores of our associations. One associates according to what one is, or, as the psychiatrist Weygandt not long ago appropriately said: “Tell me how you associate and I’ll tell you who you are.” This is no empty statement. I will briefly outline the evidence for it:

[888]     In the association experiment we measure time with a stopwatch to one-fifth of a second, from the moment the stimulus-word is called out to the moment the reaction is given. The interval of time taken we call the reaction-time. I will not bore you with an enumeration of the differing time-values. The assurance that the values fluctuate within a very wide range should suffice.

[889]     As in the classification of associations, one should not lose heart in one’s attempt to evaluate seemingly fortuitous time-variations, since a priori one can hardly imagine that each of these variations has a particular significance. It is true that on closer examination we see that the internal associations, particularly reactions to abstract stimulus-words, on the whole require a longer time than the external associations. That, however, means very little—the differences are usually only fractions of seconds—beside the very much longer times that are often found with the simplest of associations. Here the time-differences can frequently be as much as twenty or thirty seconds without there being at first any indication of the reason for these variations. The subjects also cannot usually give any precise information about this. One gradually becomes accustomed to this chaos. We know from the research of Ziehen14 and of Mayer and Orth15 that it is particularly the associations that awaken memories of an unpleasant nature that take a long time. Thus, for example, A will take 0.8 seconds to react to house with roof: B gives the same reaction but takes 20 seconds. If we ask subject B whether, on hearing house, anything unpleasant crossed his mind, he tells us (for instance) that his house was recently burned down, which frightened him very much. Subject A, who had reacted in 0.8 seconds, has nothing special to report.

[890]     Here we have an idea charged with an unpleasant emotional tone associated with the stimulus-word and causing a lengthening of the reaction-time. Supposing that in this case B is a cultured person with the ability to analyze himself psychologically, and is prepared to offer up the knowledge of his deepest secrets, then we can pause after every reaction that takes longer than the average and ask what memory lies at the root of it.16 We will assume further that the subject is able to give the desired explanation for each long reaction-time. When we have thus gone over one hundred reactions and analyzed them, we find that in many places where much time was taken it is not always fresh memories that are awakened but that one memory, e.g., that of a house that was burned down, caused a whole series of long reaction-times. This memory is reflected in the reactions to the following series of stimulus-words: burn-fire-water-window—smoke-rescue-frightful—red-etc.

[891]     These varying stimulus-words conjured up a certain scene, a particular picture from the mass of memories. The memory consists of a large number of single images; we therefore refer to it as a complex-image.17 The complex of these images is held together by a particular emotional tone, that is, by the affect of terror, the vibrations of which can continue gently for weeks or months and keep the image of terror fresh and vivid for that length of time. During the day work and other interests predominate, but from time to time these complexes make themselves felt through a faint and hardly recognizable unease or through slight feelings of anxiety, which seem to be unaccountable; at night they intrude into our dreams in a form the symbolism of which may be more or less pronounced.

[892]     There are other emotional complexes similar to the complex of the memory of the fire; one is concerned with losing large sums of money, and another with somewhat unfortunate family relationships. These three complexes all have the same effect on reactions; they cause longer reaction-times and certain other disturbances, all of which I cannot now enumerate.

[893]     If we spread out our psychological booty in front of the subject, he will be amazed that we have been able to build up, as it were, a precise inventory of his present psychological condition. In this way it appears that everything that occupies the mind of the subject is expressed in his associations. In any case, all the most important individual complex-images are met with. Our subject admits further that at the time of the reaction he hardly ever had the feeling that the stimulus-word had any connection with this or that memory. Only when we asked him did it occur to him how he had arrived at that particular reaction. Contrary to his expectations, the subject had as it were offered in his reactions a psychological snapshot of his mind.

[894]     We have been able to demonstrate fully this significant fact, the importance of which everyone psychologically oriented can easily gather, in hundreds of individual tests. It is, however, one of those not at all obvious facts that everyone doubts until he has convinced himself of its truth by conducting the experiment himself.

[895]     Thus we found a further and in my opinion the most important factor determining associations. We can see, from the fact that in the few seconds of the reaction we do not choose something fortuitous but unconsciously take an item from our memories, that our reactions, far from being the result of a free choice, are predetermined to the smallest detail by our complexes. The occurrences of everyday life are nothing but association experiments on a major scale; the things outside us are the stimulus-words to which we react according to what we are and have become, and never in any other way. No one can get out of his own skin. We act as our psychological past, i.e., as our cerebral organization dictates. For this reason we are bound to expose ourselves in the association experiment in exactly the same way as we do in our handwriting.

[896]     You can see that in this strongly forged chain there is no gap where free choice or free will can break through. So you may believe me when I say that recognition of this fact is of great value in the investigation of mental illness.

[897]     Most cases of mental illness are, however, a matter of far-reaching change of personality. The association test at least paves the way for experimental research towards the discovery of the secrets of the sick mind.

[898]     Before we go into this new application of the association experiment, we must say a few words about the manifold difficulties that stand in the way of the experiment even with normal subjects.

[899]     We have been assuming that our subject is a man of excellent education, intellectually unbiased, and able to think objectively about his own feelings. In such a case, analysis will not be difficult. But if we were to take as subject a sensitive woman, who does not know us, the analysis would be considerably more difficult. Everyone is, above all, anxious to preserve certain secrets, particularly of a sexual nature, and will not disclose them at any price. It is here that from the very beginning the experimenter finds a significant and almost insurmountable obstacle in his endeavours to analyze. Then there are certain peculiarities of human consciousness that aid concealment and can make analysis extraordinarily difficult. I shall try to sketch these characteristics for you briefly.

[900]     We have all of us at one time or another experienced something really unpleasant, which has subsequently haunted us for a long time. The natural reaction to this was that we made an effort to forget this black spot, to repress it, in that we quite deliberately did not think about it. And eventually we succeeded in not thinking about it any more. We have forgotten. In associations, however, this black spot reveals itself, and the long reaction-times caused by it show that the vibrations of the former affect are still there. In analysis we have at first some trouble in thinking of the critical point, and the more unpleasant it was the longer it takes us to get back to it. All kinds of other memories will come to mind first, but finally the old story will come up, and we can again feel slight vibrations of the old affect. Now there are people, lots of them, who cannot recollect the critical event at all; they have forgotten it. They have repressed the unpleasant experience so forcefully that it can no longer be revived. Very often, too, the inability to remember looks like a wish not to remember, i.e., the subject cannot will himself to think about it.18

[901]     Our question remains unanswered. Many experiments have been wrecked on this shoal. Nonetheless the situation is not hopeless. In the last resort one can hypnotize the subject, and then one sees why he could not think back. The critical incident is so unpleasant that one understands immediately why he did not wish to be reminded of it. In the more serious cases of hysteria this inability to remember is in fact the rule.19 In these cases the complex is stronger than the conscious will and drives the subject in such a way that he cannot will himself to remember. The complex plays the part of a second and stronger personality, to which ego-consciousness is subjected. In these experiments we are shown the power of feeling-toned memories from which so many sensitive people suffer.

[902]     The inability to remember in its various forms is the principal obstacle to analysis. We shall not go into a series of lesser hindrances.

[903]     The objection may be made to analysis that one suggests something to the subject that is not in his mind. In my opinion, however, much too much has been attributed to suggestion. If suggestion were something better known and if so many superstitious meanings did not surround it, this could not then be maintained. It is quite impossible to suggest to a subject by means of a few well-oriented questions all his individual concrete experiences, with all the facets that they have in real life. A subject who lets himself have some experience suggested to him by a clumsy experimenter that he did not really have is a person who had previously had all sorts of phantasms in his mind. A psychologist, i.e., one experienced in the workings of the human mind, will not fall into this trap. He who understands the experiment properly will no longer be afraid of the unknown quantity of suggestion.

[904]     So far as the content of complexes found among normal subjects is concerned, the subjects fall naturally into two groups: men and women.

[905]     To take the women first, their complexes are of a simpler nature and are usually easily recognizable. The woman’s complex is, in essence, usually of an erotic nature (and I am using the word “erotic” in the noble literary sense as opposed to the medical). It is concerned with love, even in apparently intellectual women, and is often particularly intense in the latter, although it is only revealed in a negative way to the outside world. No woman who thinks scientifically will take amiss my revelation of this fact. It is as natural and undeniable as the physical sexual process, the existence of which is, it is true, kept secret but never denied. In unmarried women the complex is concerned with the remembrance of past erotic complexes or the expectation of future experiences. Among the secondary complexes, we find most frequently social questions, such as status and earning a living; in general these are clearly linked with the erotic expectation of the man, upon whose arrival the woman’s social problem is usually resolved. In the third place come difficult family relations in the parents’ home. Married women show complexes especially concerning pregnancy and children, then those connected with relations with the husband, and lastly social difficulties and domestic worries. Old erotic complexes strikingly often play a large part in the very great number of not quite happy marriages, in that they concern memories of previous lovers or at least hopes of this kind. It is mostly a case of the man she should really have chosen but did not marry.

[906]     In men the erotic complex is not nearly so much in the foreground as in women. It is perhaps on the same level as that of ambition, or striving for physical, intellectual, or financial power. Money usually plays the leading part. The differences between married and unmarried men are not great. In men’s associations traces of the social battle show up much more clearly than in women’s. Complexes in them are not nearly so easy to reduce to a common denominator as those in women, which are almost all attributable to their erotic life. Nonetheless there are men too in whom the erotic complex is all-pervasive; the exception, however, proves the rule.

[907]     Recently Professor Gross and his pupils have emphasized that a complex can also concern crime, and that a criminal can in certain circumstances be unmasked by means of an association test. Laboratory tests designed to verify this assertion are now in progress. Not long ago for the first time, using this method, I succeeded in unmasking a person guilty of a considerable theft.20

[908]     These results achieved in the field of normality we have transferred to that of psychopathology, and here we have found feeling-toned complexes developed to a degree that amounts to caricature. Here I will first of all name the most common form of mental disorder: hysteria. Here the associations are often so much under the influence of a feeling-toned complex that the other parts of the personality hardly show up at all. The complexes themselves are of the same nature as in normal cases, except that the intensity of the emotional content is far greater than in the normal. As a rule, the times of critical reactions are much longer and the barriers to recollection much stronger than with normal subjects.

[909]     From this we can first of all conclude that the sensitivity (i.e., the excitability) of the emotions is greater in hysterical patients than in normal people. An integral part even of hysteria, however, is a complex of images linked with most powerful affect which, for some reason or other, is still reverberating in the patient and which his conscious mind finds unbearable; the hysterical patient suffers from an affect that he has been unable to conquer. The recognition of this is of the greatest importance in therapy.

[910]     You will now ask what is the relationship of this fact to the enormously complicated symptomatology of hysteria.21 I will explain our view by giving two simple examples.

[911]      A hysterical girl suffers from time to time from a minor paralysis of the left arm. She is very worried about it and cannot give any adequate explanation for her symptom. From her associations we learn that there are troubles in the home and, in particular, that she is terrified of her father. By various means, which I unfortunately cannot describe to you now, we induced the patient to make the following confession:

[912]     She has a very unhappy relationship with her father, who is a coarse and irritable man. Each time she has had a scene with him the paralysis in her arm comes on. The first time it happened was after a particularly violent argument when her father finally seized her by the arm and forbade her the house.

[913]     Thus the symptom of paralysis is closely related to the complex shown in the associations. The complex is the intolerable thing that the patient is trying hard not to think about. She succeeds in freeing herself for days or hours at a time from its constant negative affect, but has instead acquired a hysterical symptom that she now makes responsible for all her dreary moods.

[914]     Another and simpler case concerns a young married woman who suffers temporarily from abasia, i.e., inability to walk. The associations revealed an unhappy marital relationship. The patient, however, did not want to go into the matter and denied absolutely that there was any connection between the abasia and her marriage. She attributed the onset of abasia to a chill. Under hypnosis, however, the matter became quite clear. The attacks of abasia came on each time immediately after brutal treatment by her husband. The first occasion was when she was fetched by this man, whom she did not love, for her wedding. She found she could no longer walk, and from that time onwards abasia had been the symbol of her suffering.

[915]     These two simple examples should suffice to make clear to you the connection between the symptoms of hysteria and the feeling-toned complex. In the depths of the mind of each hysterical patient we always find an old wound that still hurts or, in psychological terms, a feeling-toned complex.

[916]     Our association experiments have now also been able to demonstrate the same mechanism in cases of the next most prevalent group of mental illnesses, i.e., dementia praecox. In this too we are concerned with a complex buried in the depths of the mind which, so far as we can see, causes many of the characteristic symptoms of this disease, in which admittedly we find ingredients lacking in hysteria.22

[917]     You may have gathered from these indications on the one hand how fruitful the application of the association experiment is for psychopathology, and on the other how universal is the significance of the feeling-toned complex.
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12 Ibid., par. 432.
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	mountain

	a high mountain, with houses or without houses




	salt
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	exercise-book

	is made of paper. One makes a newspaper of it
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	attendant
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	piano
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	to cook
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	star

	parts of the sky, system of planets, sun, moon, and stars





In these associations the emphasis and confirmations of the epileptic are absent; they do not express the emotional moment so well. They are more enumerations, which frequently appear like flights of ideas; the train of thought progresses and does not stick anxiously to the stimulus-word.

19 [German Naturalie, which is felt to be a foreign word.]
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23 Cf. also Freud’s observations in The Psychopathology of Everyday Life.
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26 This suggestion would also explain the epileptic perseveration in terms of the abnormality of the feeling-tone. It is, however, not unthinkable that the epileptic idea is abnormal in that it lasts longer than in the normal subject, and therefore produces a number of associations that still belong to the initial idea. Under these circumstances one could certainly expect relatively numerous perseverations of the contents. There is, however, none present in this case.
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1 [First published as “Die psychopathologische Bedeutung des Assoziationsexperimentes,” Archiv für Kriminalanthropologie und Kriminalistik (Leipzig). XXII (1906): 2–3 (Feb. 15), 145–62. It was Jung’s inaugural lecture, 21 October 1905, upon his appointment as lecturer in psychiatry at the University of Zurich.]

2 Psychologische Arbeiten (from 1896).

3 “Experimentelle Studien über Assoziationen,” ibid., I (1896), II (1899), IV (1904).

4 A book that offers an excellent survey of the problem is Claparède, L’Association des idées (1903).

5 “Psychometric Experiments” (1897).

6 Trautscholdt, “Experimentelle Untersuchungen über die Assoziation der Vorstellungen” (1883).

7 The possibility of such motivations is proved by the post-hypnotic command.

8 Beiträge zur experimentellen Psychologic (1889–92). [Hugo Münsterberg, professor of psychology at Harvard until his death in 1916, was an opponent of psychoanalysis.]

9 Jung and Riklin, “The Associations of Normal Subjects,” supra.

10 Ibid.

11 These findings confirm Ranschburg’s statements. Cf. Ranschburg and Balint, “Über quantitative und qualitative Veränderungen geistiger Vorgänge im hohen Greisenalter” (1900).

12 Wehrlin, “The Associations of Imbeciles and Idiots” (1904).

13 According to investigations made in this clinic, which have not yet been published. [Cf. infra, “The Family Constellation,” and Fürst, “Statistical Investigations” (1907).]

14 “Die Ideenassoziation des Kindes” (1898–1900).

15 “Zur qualitativen Untersuchung der Assoziationen” (1901).

16 Of course, we sometimes find long reaction-times that are due to other causes.

17 Cf. Jung, “The Reaction-time Ratio in the Association Experiment,” supra.

18 Jung, “Experimental Observations on the Faculty of Memory,” supra.

19 On hysterical associations, cf. Riklin, “Analytische Untersuchungen der Symptome und Assoziationen eines Falles von Hysterie” (1905).

20 Jung, “The Psychological Diagnosis of Evidence,” supra.

21 On this question, see especially the works of Sigmund Freud, to whose far-seeing psychological understanding modern psychiatry will be very much indebted.

22 In order to avoid long-winded explanations in a lecture, I have expressed myself somewhat dogmatically. Dementia praecox unfortunately denotes a group of illnesses which have not yet been clearly defined clinically, and individual forms and descriptions can appear quite distinct from one another. Our experiments (whose results have not yet been published) show that the symptoms of this disease can be explained in a large number of cases as complex-phenomena. [See “The Psychology of Dementia Praecox” and other works in vol. 3, Coll. Works.]


EDITORIAL NOTE

Jung’s creative use of association tests was a part of the pioneering research going on at the Burghölzli in Zurich under the rigorous aegis of Eugen Bleuler at the beginning of this century. Freud’s investigations, at the time known though little accepted, were clearly in Jung’s mind as he observed the perplexing behaviour of associations; so instead of brushing these to one side and considering them only as aberrant features or as “failures to react” amongst classifiable groupings, he applied the interpretative method and formulated the theory of “complexes.” Thus he rescued the association method from “scientific pedantry … and reinvested it with the vitality and interest of real life.”1 The papers in this volume marked, in their day, a revolutionary advance in the use of experimental techniques. All Jung’s writings setting out his experimental point of departure and method are included in this volume. Another work of major importance in which the tests were used incidentally is placed in Volume 3 of the Collected Works: Jung’s celebrated investigation of dementia praecox. In “On Simulated Insanity,” in Volume 1, Jung uses the more formal surface classification of associations, and in a later paper, “A Review of the Complex Theory,” in Volume 8, he gives his mature reflections on the place of association studies in his general view of psychic structures and processes.

Perhaps the most vivid account of the association theory will be found in the Tavistock Lectures (1936),2 in Volume 18.

*

The principal contents of this volume are Jung’s six contributions to the famous Studies in Word Association (Diagnostische Assoziationsstudien). The experiments underlying the Studies were carried out under Jung’s direction at the Psychiatric Clinic of the University of Zurich, beginning about 1902. Jung at that  time was senior assistant staff physician at the Burghölzli Mental Hospital (where the Clinic was); its director was Eugen Bleuler. The Studies appeared from 1904 to 1910 in the Journal für Psychologie und Neurologie; they included contributions also by Bleuler, Franz Riklin, K. Wehrlin, Emma Fürst, Ludwig Binswanger, and Hermann Nunberg.3 They were reprinted in two volumes, 1906 and 1909. The entire series was translated by a leading British psychoanalyst, M. D. Eder, in a single volume, Studies in Word-Association, published by William Heinemann, London, 1918, and Moffat Yard, New York, 1919 (reissued in a facsimile reprint, 1969). The Eder translation has been consulted in the preparation of the present volume.

Jung’s lectures under the heading “The Association Method” at Clark University in 1909 were translated by the American psychoanalyst A. A. Brill immediately afterwards for the American Journal of Psychology and for a volume issued by the University (both 1910). With little or no change, they were included by Constance E. Long when she edited Jung’s Collected Papers on Analytical Psychology (1916). The Brill translation has also been consulted for the present volume.

The three other association studies in Part I of this volume appear for the first time in English. “The Psychopathological Significance of the Association Experiment” was Jung’s inaugural lecture upon his appointment to a University lectureship. The three studies in Part II originally appeared in American and British journals, two of them being collaborations with American psychiatrists who came to the Burghölzli to participate in research. Four of the brief works in the appendix are also appearing for the first time in English; the fifth was originally published in Sydney, Australia.

In one or two details, the present translation does not follow the terminology evolved in other volumes of the Collected Works; these are cited in footnotes. The translation of “The Association Method” and “The Family Constellation” was completed after Dr. Stein’s death (1969) by Jean Rhees and revised (as the entire volume has been) by Diana Riviere.

Acknowledgment is made to Professor C. A. Meier, of Zurich, for editorial advice and for the loan of a diagram reproduced in the first paper in Part II.

The Editors are deeply indebted to Dr. Stein and Miss Riviere for undertaking the difficult translation of these studies, with their exceptional problems of terminology and of rendering the stimulus- and reaction-words in the tests. The German originals of the lists of test words will be available in due course in the Swiss edition of Jung’s collected works.

*

In the 1981 reprint, the Editors are grateful to the Editorial Committee of the Gesammelte Werke, in Zurich, for corrections that came to their notice in the preparation of Band II., Experimentelle Untersuchungen (1979). Because of the technical character of the contents of this volume, the locations of the chief of these are noted: p. 189, line 9; p. 255, n. 47; p. 276, no. 45; p. 281, no. 27; p. 300, no. 100; p. 485, n. 3, end; p. 606, par. 1362 and no. 3; p. 610, no. 10 and n. 4; p. 613, n. 5. On p. 431, Case G, the datum under “I” has been retained as 165.0, as in the original publication, but we note that the Zurich editors construe it as 16.5.


    1 [Translated from “Die an der psychiatrischen Klinik in Zurich gebräuchlichen psychologischen Untersuchungsmethoden,” Zeitschrift für angewandte Psychologie (Leipzig), III (1910), 390. The item is a contribution to a “survey of clinical methods for the psychological testing of the insane,” along with six other reports, from German institutions.]


5 ON THE PSYCHOLOGICAL DIAGNOSIS OF EVIDENCE1

The Evidence-Experiment in the Näf Trial

The method of investigating crime called “psychological diagnosis of evidence” was thought out and first published thirty years ago in the Archiv für Kriminologie, vol. XV, pp. 72–113.

In that paper, entitled “Psychological Diagnosis of Evidence: ideas on psychological experimental methods of ascertaining whether or not a person had taken part in a particular crime,” all that is essential in the method and its technique was described and can be referred to there.2

[1357]     In a letter of October 31, 1934, the Criminal Court of Canton Zurich, in the case of Hans Näf, dental technician of Mogelsberg, asked for an opinion on the following question: “Would the interrogation of the accused by me reveal anything that would be of considerable significance for the judge who has to decide on the guilt or innocence of the accused?”

[1358]     For my information, copies of the following documents were handed to me:

1. A graphological opinion given by Dr. Pulver on March 21, 1934.

2. Psychiatric opinion of the director of the Canton Asylum, Burghölzli, of August 10, 1934.

3. The act of indictment from the Police Court, Zurich.

[1359]     A further basis for my opinion was the result of a so-called “evidence-experiment.”

I. THE EXPERIMENT

[1360]     Since the expert opinion of the psychiatrist had already established the mental state and the character of the subject, I was concerned only with a psychological examination of the accused with regard to a possible guilt- or innocence-complex. Such an examination is called the evidence-experiment. In principle it consists in an association experiment distinguished from the usual form, in which stimulus-words are used without any ulterior motive, in that so-called critical stimulus-words taken from the evidence are interspersed with the others. In the case under consideration a list of 407 stimulus-words was used. (The experiment took more than three hours.) Of these 407 words, 271 were neutral, 96 referred to the evidence, and 40 were of an emotional nature and referred to the history and conditions of life of the subject.

[1361]      Examples of evidence-words: murder, death, to die, gas, suicide, rubber tubing, morphia, advantage, fraud, to rub out, letter, table, floor, accident, to marry, bottle, syringe, beer, ampoule, etc.

[1362]     Examples of emotional stimulus-words: theft, Stolp,3 girl, to despise, to despair, peace, anxiety, unjust, etc.

[1363]     Experience has shown that stimulus-words referring to very emotionally charged contents of consciousness cause considerable disturbances in reaction; i.e., the subject cannot comply with the instruction to respond as quickly as possible to the stimulus-word with the word that immediately comes to his mind. The usual disturbances, which in technical language are called complex-characteristics, are these:

1. A reaction-time longer than the average (measured with a stop-watch).

2. Repetition of the stimulus-word by the subject (as if he had not heard it properly).

3. Mishearing of the stimulus-word.

4. Expressive movements (laughing, twitching of the face, etc.).

5. Reaction with more than one word.

6. Strikingly superficial reaction (purely mechanical, according to sound, etc.).

7. Meaningless reaction.

8. “Failure” (failing to give a reaction).

9. Perseveration, i.e., a disturbing influence on subsequent reactions.

10. Defective reproduction (i.e., after the experiment we try to find out whether the subject remembers the reactions he gave the first time).

11. Slips of the tongue (stammering, etc.).

[1364]     To this list should be added the use of foreign words; this happens in 27 out of 34 cases (i.e., approximately 80 per cent of the cases) with critical words. In the case under observation we very often observed a slight movement of the left index-finger; this happened with 81 per cent of the critical stimulus-words and is therefore regarded as a complex-characteristic.

[1365]     The exact observation, measurement, and recording of the complex-characteristics thus served the purpose of ascertaining emotionally charged contents as well as of establishing their character.

II. THE RESULTS OF THE EXPERIMENT

1. The Reaction-time

[1366]     Stimulus-words that had no personal meaning, excluding those that immediately followed a critical stimulus-word and therefore were disturbed through perseveration of the affect, resulted in a mean reaction-time of 2.4 seconds.

[1367]     Stimulus-words referring to the evidence had to be divided into two groups according to their reaction-time; namely, those with a long and those with a short reaction-time. In the latter group we usually found a perseveration-phenomenon which made itself noticeable by a prolonged reaction-time of the association immediately following. When the reaction-time of a critical association was long, then the reaction-time of the following association without personal meaning was short; i.e., it equalled the mean of the reactions without personal meaning. When the reaction-time of the critical association was short, then the following one was long. This resulted in the following picture:

Reaction-time after critical stimulus-word:

First group: long   3.2  secs.

                   short   2.5  ”

Second group: short  2.4  secs.

                        long   3.3  ”

[1368]     Expressed in words: the evidence-words produce, either directly or indirectly, a reaction-time the mean prolongation of which is 0.8 and 0.9 seconds.

2. The Complex-characteristics

[1369]     The experiment reveals the following distribution of the complex-characteristics described above:

Associations without personal meaning contain 0.6 complex-characteristics

Evidence stimulus-words contain 2.2 complex-characteristics

Emotional stimulus-words contain 2.0 complex-characteristics

[1370]     Stimulus-words that are taken from the evidence produce, it appears, almost four times as many disturbing elements as stimulus-words without personal meaning; the disturbing influence of the former surpasses that of the emotional stimulus-words by 0.2.

3. Incorrect Reproductions

[1371]     The incorrect reproductions were numbered together with the complex-characteristics. In 31.7 per cent of all reactions the memory failed. No less than 77 per cent of these mistakes occurred in the critical reactions and in those immediately following them (disturbed by perseveration). The memory fails:

In 32.5% of the emotional associations

In 36.0% of the evidence-associations

In 20.5% of the associations without personal meaning (outside the range of perseveration).

Expressed in words: the critical stimulus-words that are taken from the evidence had the greatest disturbing influence on the memory.

4. Maximally Disturbed Associations

[1372]     Among the 407 associations of the total experiment there are 36 that are maximally disturbed, i.e., that are characterized by four complex-characteristics, or by a particularly long reaction-time, or by strong perseveration. Of these, 29 belong to the evidence stimulus-words and 7 to the emotional stimulus-words. Computed in percentages of the total number (96) of the evidence stimulus-words, there were 30.2 per cent; of the emotional stimulus-words (40), 17.5 per cent. This means that the evidence stimulus-words produced 30.2 per cent maximal disturbances and the emotional stimulus-words only 17.5 per cent. Such stimulus-words as were recognizable beforehand as without personal meaning did not produce any maximal disturbances at all.

[1373]     Since the disturbances of the normal experiment always indicated the presence of affective contents (apart from accidental external influences which, however, were absent in this experiment), this rule applies, of course, in great measure to maximal disturbances.

[1374]     The following were the maximally disturbed associations:
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[1375]     As we have already mentioned, of the 36 stimulus-words 29 are taken from the evidence. Of these, 18 are designations of definite concrete phenomena, namely: smell, gas, drink, hose, beer, bottle, ampoule, intoxication, picture postcard, ground, brush, soap, tap, illustrated, to kill, periodical, syringe, and injecting. These constitute 62.0 per cent of the maximally disturbed evidence-reactions. In the total experiment 96 evidence stimulus-words occur and of these 53.1 per cent designate concrete phenomena. Thus the maximally disturbed reactions occur mainly in response to concrete evidence stimulus-words, and this exceeds the normal expectation by 9 per cent. In other words: it is precisely the concrete details of the evidence that prevail over the more general aspects of the evidence.

[1376]     To summarize:

1. The evidence stimulus-words prevail over the emotional stimulus-words by 12.7%.

2. Among the evidence stimulus-words, those prevail that refer to concrete or otherwise distinctive details of the evidence by 9%

5. The Minimally Disturbed Critical Associations

[1377]     25 per cent of the evidence stimulus-words and the same percentage of emotional stimulus-words are minimally affected, i.e., less than 2 complex-characteristics. Among them there are stimulus-words of which one would under normal conditions have expected a certain effect; for instance, the wife’s Christian name and the following words: woman, to abort, cocaine, to do in, death, murder, morphia, to rub out, accident, money, poisonous, last will and testament, gaol, punishment, loss, judgment, etc. To the stimulus-word total, the subject reacted with to kill after only 2.8 seconds.

[1378]     Among the evidence stimulus-words with minimal effect there are 37.5 per cent stimulus-words that refer to concrete content of the evidence, while there are 62.0 per cent among the maximally disturbed ones. This shows that the evidence stimulus-words are distinguished from the other categories by their appreciably stronger effect.

THE EXPERT OPINION

[1379]     It must be stated, in the first place, that an association experiment will, under these conditions, result as a rule in appreciably higher degrees of disturbance with critical reactions. The reason is that the critical stimulus-words invariably stir up already-existing affects which in their turn disturb the associations. The general picture of disturbance will therefore not necessarily mean a great deal. It would, however, be a most aggravating piece of circumstantial evidence in the case of a defendant who at the preliminary inquiry had not been made acquainted with the evidence and therefore could not possibly know the details. In our case every detail of the evidence is known, even the incriminating details. Therefore the disturbance of the critical reaction is not relevant in evaluating the psychological situation. So only a consideration of small variations can promise some success. Consequently I devised the experiment in a certain way: I selected general stimulus-words that are assumed to be affectively potent, in order to obtain a yardstick for the general emotional make-up of the subject; then I selected general and special stimulus-words obtained from the evidence, in order to determine whether the general emotional situation or the special concrete evidence is in the foreground of the affective interest.

[1380]     Experience has shown that a defendant who is sure of his innocence will concentrate more on the general fact of the injustice of being suspected than on any particular detail of the evidence, which is for him irrelevant. For him it is not the particular concrete details that carry a guilty and therefore confusing affective charge but the stimulus-words referring to the indignation roused by his sense of justice and to his fear of possible conviction. As our findings demonstrate beyond doubt, one subject is much less affected by the general emotional stimulus-words than by those referring to the evidence; among these, the particular concrete details prevail that carry weight for the judicial proof of guilt.

[1381]     The reaction to the stimulus-word brush was: “I pronounce the word brush”; the subject is startled and repeats brush as if he had not properly understood the word. Then he hesitates for 4 seconds until he can say cleaning. The next stimulus-word, to force, which follows immediately, finds him unprepared because his attention is still disturbed by brush. So he also repeats this stimulus-word; the reaction takes as much as 6.2 seconds. Contrary to the instructions, which he usually follows, he lapses into dialect.5 The stimulus-word soap, which would in itself be harmless, produces such an after-effect that the subject cannot find any reaction at all to the stimulus-word important that follows, although he has a considerable vocabulary and is quite able to react quickly according to his educational standard.

[1382]     Such processes are responsible for the disturbances in 62 per cent of the concrete evidence-reactions. From this fact it must be concluded that it is mainly the subject’s ideas referring to the concrete details of the evidence that carry the strongest affects, and that other affects recede into the background.

[1383]     That this diagnosis is not incorrect is proved by the fact that the subject himself spontaneously states, with every sign of affect, that the maximally disturbed associations to suicide and to die have touched on his suicidal ideas. Just as his ideas revolve round the theme of suicide, so they move round the concrete details of the evidence. This is statistically corroborated by our findings.

[1384]     It must be emphasized that, apart from the suicide-complex, out of four stimulus-words referring to stupidity (stupid, sheep, cow, calf) no less than three are maximally disturbed. This fact can only be understood as meaning that the subject experiences a very strong inner conflict because of a piece of stupid behaviour.

[1385]     The maximal disturbance at to marry and marriage indicates complications that can only be interpreted as meaning that his married life was no simple matter but of a problematical character.

[1386]     Likewise, the stimulus-words to inherit and inheritance elicit a maximal disturbance, which proves that these words too point to a background full of conflict and complication.

[1387]     The stimulus-words clandestine and truth, with maximal disturbance, indicate that the subject was not prepared to respond to these ideas.

[1388]     To summarize, and in reply to the original question, it must therefore be stated that the subject’s psychological situation, as revealed by the experiment, in no way corresponds to what one would empirically expect in an innocent person. To assess the signs of a guilty conscience, however, must be left to the discretion of the judge.


PART TWO

RESULTS OF EXPERIMENTS

A. RESULTS OBTAINED FROM INDIVIDUAL SUBJECTS

[114]     Subjects reacted very differently to disturbing stimuli. Producing internal distraction was the most difficult, as already stated. It was not even possible to achieve with all educated subjects. External distraction by metronome-beats was somewhat easier. But here too great differences are apparent between individual subjects. It therefore seemed necessary to give the figures of each subject fully. Here a plethora of tables cannot be avoided. All figures are percentages.

I. EDUCATED WOMEN

Fourteen subjects with 4,046 reactions

[115]     Subject I. In general the character of these associations [see table] is very objective and almost entirely uninfluenced by subjective constellations. In the normal state external associations prevail over internal ones. Between the first and second hundred of the normal reactions a clear difference is apparent, there being an increase of 9 per cent in the sound group. We attribute this change to a certain lassitude appearing in the reception of the second hundred, which psychologically has no more significance than a relaxation of attention.1 There can certainly be no question here of psychological fatigue which, as Aschaffenburg has shown, brings about an increase of sound associations. The preceding psychic effort is much too slight for that. On the other hand, the relaxing of interest could very well be identified with lassitude in Kraepelin’s2 sense.

Subject 1. About 22 years of age, very intelligent
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[116]     The columns after those giving figures for normal conditions describe the changes of association under the influence of artificially distracted attention. From a purely dynamic point of view one could say that the “associative energy” (Ranschburg3) was to such an extent diverted to another area that only a fraction of it is still available for the reaction. Thus a correspondingly poor or easy (that is, strongly canalized) association is given, because the stimulation of ready and accustomed cerebral mechanisms requires a smaller amount of energy than the canalization of relatively new and unaccustomed connections. From this point of view, the increase of linguistic-motor forms by 18 per cent in internal distraction can easily be understood;4 but to understand the origin of the numerous sound reactions in external distraction is more difficult. Aschaffenburg believes that it is possible to hold motor excitation responsible.5 This exists in mania, exhaustion,6 and alcoholic intoxication. But it has been proved that flight of ideas, or modes of association similar to flight of ideas, can also occur without motor excitation, e.g., in epilepsy (Heilbronner7), catatonia, and manic stupor.8

[117]     In our experiment, motor excitation is as good as excluded. (The act of writing, which could be interpreted as “motor excitation,” is excluded in internal distraction, the results of which coincide with those of external distraction.) Thus no relationship between sound reactions and motor excitations can be demonstrated; rather do we see the origin of sound reactions in diminished attention. Distraction has primarily an inhibiting effect on the development of internal associations (of “high valency”) and favours the formulation of external, i.e., more mechanical association-forms, hence sound reactions in large numbers. In further description of the experiment we shall have ample opportunity to point out shifts of association-form towards external, that is mechanical associations. We can say that, when the experiment was at all successful, these shifts only occasionally took place.

[118]     It is striking that, in this obvious tendency towards mechanical reaction, sound reactions too were clearly favoured. But in the present state of our experience sound reactions are not mechanical, they are apparently non-canalized associations. In our interpretation, sound reactions, which are on only a slightly higher level than mere repetition of words, are the most primitive of associations by similarity. After early childhood they are no longer used but, always called up by the act of speech, they predominate as soon as a disturbance impedes the activities of the next higher levels of association (slips of the tongue or mis-hearing). They are, because of their uselessness in the normal thought-process, repressed and usually exist outside consciousness.

[119]     We call the increase of linguistic-motor forms and sound reactions the blunting of the reaction. The attentive reaction, which takes place in the focus of consciousness, is not a sound reaction (unless this is expressly sought); but if one succeeds in directing attention to another activity, that is moving the psychic reaction outside the focus of consciousness, then all those associations occur that had been repressed from clearly conscious reactions. We shall deal later in detail with the significance of this hypothesis for the pathology of association.

[120]     With faulty attention the stimulus-concept is not raised to a level of complete clarity or, in other words, it remains on the periphery of consciousness and is apprehended only by virtue of its external appearance as sound. The cause of these defective perceptions lies in the weakness of their emotional tone which, in its turn, is dependent on the disturbances of attention. Every process of apperception of an acoustic stimulus begins at the level of pure sound perception. From each of these levels associations can be externalized if simultaneously the speech centres are ready to discharge. That this does not normally happen is due to the inhibiting effect of directed attention, that is the raising of the stimulus-threshold for all inferior and undirected forms of association.

[121]     In this case the high frequency of meaningless reactions, up to 6 per cent in external distraction, is noteworthy. They are partly due to strong perseverations, e.g.:
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and partly to distraction due to the unaccustomed noise of the metronome, e.g.:



	appearance

	rhythm





[122]     This reaction shows to some extent how strong an effect the disturbing stimulus had on this subject. The intense lowering of attention also explains the unusually high number of sound reactions. The gradual predominance of acoustic and linguistic factors is also illustrated by the distinct rise of the figures in the columns for alliteration and consonance; there is also a definite increase in the words of the same number of syllables. The increase of perseveration during distraction is not easy to explain; perhaps it can be attributed to the lack of association caused by distraction. It seems to us worth mentioning that the external distraction in this case is a progressive one. We have used the sounds to demonstrate the progression. We divided the two experiments of external disturbance each into three parts and counted the sound associations in each part.

[123]     The progression is as follows:



	1st experiment:

	5, 5, 7.




	2nd experiment:

	5, 6, 8.





[124]     Subject 2. The general character of the associations is objective. The external associations only slightly predominate over the internal. Internal distraction seems to have had the most intense effect in this case. Sound reactions increase continuously from the first hundred on. The group of verbal associations shows, in comparison with the former case, certain differences during distraction. The agreement in grammatical form shows a distinct increase, and the agreement of number of syllables also increases generally. Consonance and alliteration, however, decrease somewhat. We do not of course know the individual causes of these differences.

[125]     The relatively numerous failures are striking, most of them occurring in the first hundred. Of the four in the first hundred, three were in answer to emotionally potent stimulus-words. In the second hundred there is only one, but at the same time numerous predicates, in this case value judgments coming to the fore. This circumstance seems to indicate that failures are essentially emotional phenomena, emotional inhibitions, as it were; they disappear in the second hundred with the occurrence of facilitated and more familiar subjective judgments. As in the former case, there is a definite rise of perseveration.

[126]     We should like to point out that in this case the largest number of indirect associations coincides with the smallest number of sound reactions and, conversely, the largest number of sound reactions coincided with the smallest number of indirect reactions. This correlation is, as will appear later, probably not coincidental.

Subject 2. About 24 years of age, intelligent, well read
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[127]     The nature of internal distraction (which, with this subject, was in general more successful than with the preceding one) deserves some discussion. We intentionally directed the subject’s attention mainly to visual images, as in our experience these are the sensory phenomena that most frequently accompany the association experiment and in most subjects occur with great vividness. Much rarer, on the other hand, is the ability to observe and report this phenomenon accurately. For instance, the first subject gave some rather unsatisfactory information in this respect. The second subject, on the other hand, observed very acutely on the whole and was able to give clear information. The experiment is best illustrated by a few examples:



	singing

	opera (or concert) singing





Directly after grasping the stimulus-word, the subject sees a scene from Tannhäuser on a certain stage.



	hearth

	fire





sees a particular memory-image of a fireside scene at a house in London.



	tile

	roof





sees red roofs.



	journey

	itinerary





sees an English traveller.



	apple

	tree





sees a picture of Eve with the apple.



	honour

	sense (of)





sees the vivid memory-image of a scene from Sudermann’s Honour.



	sail

	cloth





sees a sailing-boat.



	deportment

	rule





sees the vivid memory-image of her younger brother at a school for dancing and deportment.



	modest

	-y





sees the picture of a certain young girl.



	plant

	kingdom





sees a certain picture-book with pictures of plants.



	sign

	post





sees a crossroads.



	peacefully

	rest peacefully





sees a certain small kitten.



	music

	enjoyment





sees the interior of a certain concert-hall (vivid memory-image).

[128]     These examples show that the reactions are very simple, mainly linguistic-motor forms. The mental images are in a certain associative relationship with the reaction. According to the subject’s account they occur directly with the reaction, if not before it. In our view the reactions are mostly mechanical side-associations which are stimulated on the way to a higher reaction. The stimulus-image did not reach the level of complete clarity as it lacked the necessary energy to emerge or (not to speak in Herbart’s terms) remained in the periphery of the field of consciousness, inhibited by the clear visual image. The following examples show this inhibition of the reaction, together with complete clarity of the visual image:



	praise

	praise for the singer





The subject sees a certain teacher, who praises her.



	manners

	good manners





sees the picture of a Swiss country community—of an old “custom.”



	like

	like will to like





sees the written sum: 2 × 2=4.



	to stretch

	catstretcher (Katzenstrecker)





sees a stretched rubber-band (Katzenstrecker is a popular nickname for a man from Lucerne).



	tight

	tight-fisted





sees a tight (narrow) lead-pipe.



	stone

	buck (Stein/Bock)





sees a collection of minerals.



	change

	time (Wechsel/Zeit)





sees a promissory note (Wechsel).



	fashion

	woman of fashion





sees an elegant youth.



	dull

	eyes





sees a dull, rainy landscape (constellated by the day of the experiment).



	mirror

	smooth





sees the window of a certain glazier’s.



	forward

	march





sees a copy of the Forward (newspaper).



	down

	to cut





sees a low stool in a certain sitting-room.

[129]     In these reactions the connection between reaction and inner image is, as it were, completely broken. The reaction mostly comes quite mechanically from a lower level of the process of apperception, while the mental image mostly represents quite a different apperception of the stimulus-word.

[130]     Conversely, the visual image may be stimulated from a lower level of apperception, as the following examples show:



	number

	number, quantity (Zahl, Menge)





sees a newly extracted tooth (Zahn).



	to will

	you must (wollen/du musst)





sees a woolly (wolliges) sheepskin.

[131]     Subject 3. The character of the associations is objective. The external associations predominate, particularly the linguistic-motor forms. Both attempts at distraction were very successful, particularly internal distraction, which resulted in 29 per cent of sound reactions. A few reactions under internal distraction are of interest:



	lid

	nid (senseless rhyme)





The subject sees a beermug with a lid.



	hall

	throat (Halle/Hals)





sees a waiting-room in a certain station.



	fall

	staff





sees a waterfall.



	stone

	bone (Stein/Bein)





sees a picture of the little town of Stein on the Rhine.

[132]     The fact that the number of internal associations remained nevertheless above the normal level in internal distraction, and in the first half of external distraction, can be attributed to the fact that the artificial lowering of attention was not uniform and continuous but decreased from time to time, whereupon normal reactions were given. The reactions obtained from the same subject in a state of great physical and mental fatigue give a more uniform picture of associative levelling-down. According to these findings, the state of fatigue has no other significance for this experiment than a uniform lowering of attention; its repercussion on the association is in no way different from the results of the distraction experiments. Nor is a difference discernible in the finer points of individual associations—which cannot be counted or measured—except in a very few reactions, the content of which is caused by the particular constellation of fatigue. As appears from our further observations on this subject and also from Aschaffenburg’s investigations, no specific change, other than the blunting of the emotional response during the state of fatigue, can be demonstrated. The blunting of the reaction in fatigue can easily be accounted for by a decrease of attention. We also have every reason to assume that the blunting of the reaction in alcoholic intoxication and manic excitation (observed by Kraepelin’s school) is nothing but a symptom of disturbed attention. The connection with motor excitation suggested by Aschaffenburg is in our view merely an indirect one: the motor excitation lowers the intensity of attention and therefore brings about a blunting of associations. The disturbance of attention by motor excitation is a matter of experience and in the named conditions has long been known as “distractibility.” Since attention as an affective condition is also linked to certain somatic (that is, muscular) processes, the decrease of its stability can be attributed to motor excitation. Thus Aschaffenburg is not correct when he considers motor excitation as the direct cause of the blunting of the reaction; motor excitation is absent in a whole series of abnormally low reactions. But common to all these conditions is a disturbance of attention, which is probably always the immediate cause for all association types similar to flight of ideas.11 The origin of disturbed attention is of course different in (i.e., specific to) each single process; it can equally well be based on motor excitation or on loss or decrease of kinesthetic feelings, on raising of the muscular stimulus-threshold, on mental excitement, or on psychological split (as in our experiments).

 Subject 3. About 21 years of age, intelligent, well read

[image: Image]

[133]     The great variability of intensity of attention makes all association experiments with alcohol and fatigue susceptible to an error extremely difficult to estimate, so that in the state of our present experience it is practically impossible to say anything positive about the extent of the disturbances of association through alcohol, etc. Judging from the percentage ratios of these fatigue experiments, the subject must have been in an absolutely psychotic state. According to Aschaffenburg’s theory, a result with 5 per cent internal associations and 27 per cent sound reactions corresponds to a state of heavy intoxication or serious mania or a state of quite abnormal fatigue. The intensity of this blunting, however, can easily be explained by the fact that great but not abnormal fatigue was accompanied by marked drowsiness. The decrease of attention, with raising of external stimulus-thresholds, peculiar to this condition is, in analogy with distraction experiments, to be considered as one of the main causes of the blunting.12 The intensity of drowsiness is an unmeasurable quantity; how much drowsiness was present in the states of fatigue examined by Aschaffenburg?

[134]     Drowsiness is not merely a somatic, physiological, but also to a certain extent a psychological phenomenon, which may perhaps be described by the name “autohypnosis.” It is primarily a psychological event that takes place in the area of consciousness. It is mainly stimulated by somatic sensations but can also be produced by pure suggestion. Exactly the same applies to the effect of alcohol. The effects of alcohol may be to a large extent, particularly in the beginning of narcosis, purely suggestive; this probably accounts for the fact that the effects of alcohol on different dispositions may be quite different. Can one exclude or calculate the suggestive effects of alcohol in the alcohol experiment? In our view this is not possible. Therefore great caution is advisable in psychological alcohol experiments. Accordingly, disturbance of attention in fatigue and alcohol experiments need not always have its roots in motor excitation, but could equally well be derived from suggestion.

[135]     Let us return to our experiment. The great prevalence of external association can be attributed to momentary decrease of attention. The cause of the blunt reaction can, however, lie deeper. It is not unthinkable that there are individuals who, because of a congenital or acquired anomaly, have a more superficial mode of association than others; this anomaly may possibly lie in the sphere of attention, in that fatigue appears much more quickly than in other people. The figures for the sister and mother of subject 3 are interesting in this respect as observations of family psychology. We give the tables here.

[136]     Subject 4, about 20 years of age, is the sister of subject 3. The associations have in general an objective character; the external ones predominate considerably, especially the linguistic-motor forms. Sound reactions also are numerous, so that the character of the normal state looks like the result of a distraction experiment. In the experiment of internal distraction there is an unexpected increase of internal associations as well as a clear increase of sound reactions. The superficiality displayed in the experiment under normal conditions is in our experience abnormal, thus we must assume a disturbance of attention in this state. The subject is a definite “motor type”; from other experiments performed with the subject it becomes apparent that motor perception predominates by far over the other senses.13 Externally too the motor disposition is shown by great vivacity of movement and a strongly developed ability for motor expression. It must here be stressed that this active motility by far exceeds the limits of conscious innervation and is expressed in motor automatisms that are innervated by unconscious psychological complexes. Among the reactions of the normal state there are two linguistic automatisms that are very probably related to an unconscious complex. This complex is closely connected with the affect concerning a past engagement. Thus we have two probable reasons for the strikingly blunt reaction-type: the strong and abnormally independent motor tendency and a partially suppressed affect. The latter probably has the most significance for the blunting.

 Subjects 4 and 5. Sister and mother of subject 3
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[137]     (It would be too much of a digression to examine the individual psychology of this case more closely. This will be done elsewhere.)

[138]     The increase of internal associations during distraction experiments is a phenomenon that we find again in subjects of different character14 who under normal conditions also show an abnormally blunt type. We know no other explanation for the improvement of reaction-type in this case than that the attention, which under normal conditions is tied to the emotional complex, is released by the conditions of the experiment (new to the subject) and can therefore be used. Nevertheless, great fluctuation of attention occurred; this is indicated by the large number of sound reactions, together with the relatively numerous internal associations.15

[139]     A special peculiarity of this subject is the occasional occurrence of marked synesthesias (audition colorée), which influence the reaction. Examples under normal conditions:



	to kiss (küssen)

	yellow





ü is yellow for the subject.



	misery (Elend)

	something red





e is red.



	indolent (träge)

	blue





ä is blue.

[140]     Examples from the distraction experiment:



	orgy

	orgy





Subject sees a yellow mass.



	pious

	blessed





sees something yellow.

[141]     Strangely enough, the subject [3], who has the same reaction-type as subject 4, is also a definite “motor type” and also has very vivid synesthesias, which, as it happens, did not appear in the reactions.

[142]     The following phenomena from the distraction experiment are worth mentioning:



	stork

	-’s leg





Subject sees a church-tower.



	to hinder

	hammer-let (Hamlet)





sees a brake.



	fall

	bone (Fall -z bein, paper-knife)





sees a high wall from which one could fall.



	red

	wine





sees a red sphere.



	barrel

	-ter (Fass -ter [Vater?])





sees a certain cellar.

[143]     From the subject’s account, the visual image fills consciousness completely and exclusively, the verbal reaction being given almost involuntarily and touching consciousness only quite superficially. The above examples show clearly and repeatedly the purely mechanical character of the verbal reaction.

[144]     Subject 5 is the mother of subjects 3 and 4. Quantitatively the reaction-type shows much similarity with that of subjects 3 and 4. The objective character of the reactions is qualitatively also very similar. Particularly prominent in these three people are the linguistic-motor forms. Characteristic of this family type are sound reactions under normal conditions, which distinguishes this type from others. For comparison, we give the main figures for these subjects under normal conditions:



	 

	Internal Associations

	External Associations

	Sound Reactions




	Mother

	29.5%

	62.0%

	5.0%




	Elder daughter

	27.5%

	67.0%

	3.5%




	Younger daughter

	13.0%

	71.5%

	11.5%





[145]     We draw attention to the increasing degree of blunting in the younger daughter. If the figures were all from the same individual one could believe that it is a distraction experiment. Perhaps this relationship is accidental but perhaps it has deeper psychological reasons. We refer to a similar observation reported below. Ranschburg16 found 11.8 per cent more internal associations in old than in young subjects.

[146]     Subject 6. Such external associations as are usually found in the normal state predominate. The second hundred shows a slight increase of external associations and a clear increase of sound reactions. The quality of association deviates considerably from the types so far reported, reactions of strongly subjective character occurring with this subject. They are in part highly charged value judgments, e.g.:



	pupil

	boring




	father

	good




	book

	interesting




	school

	beautiful




	frog

	nice




	piano

	horrible





[147]     On the other hand, it is the predicates that designate properties of things that are to a greater or lesser extent evident to the senses. In the second hundred an increase of groupings from 9 to 14 and a decrease of predicative relations from 32 to 14 can be noticed; accordingly the quality of reactions is altered in so far as they assume a noticeably more objective character with a tendency to irrelevant clichés. The decrease of predicative relations is due to the shifting of subjective value judgments into the background. Thus the more subtle quality of the reactions also shows a markedly fading interest. The relaxation of attention is shown very clearly in the decrease of egocentric reactions from 10 to 4. From this result the distraction experiments must be considered a failure. Objectively this is also shown by the subject’s being unable simultaneously to follow the beat of the metronome and to react; either the motion of writing ceased at the moment of reaction or the reaction-time lengthened to the next pause in the beat, when the reaction was given with renewed attention. The only disturbing influence was the perseveration phenomenon, which significantly only occurred with external distraction.

 Subject 6. About 35 years of age, intelligent, very well read, poetic talent
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[148]     The almost undiminished personal interest at the time of external distraction is well illustrated by the relatively large number of egocentric reactions. We will refrain from judging how far the relatively strong verbal connection by consonance under normal conditions is caused by the constellations of active poetic application. Many reactions of this subject betray a strong visual predisposition. From the subject’s own account every stimulus-concept presents itself as a quite definite picture. The entirely individual character of the reactions distinguishes this subject from others and differentiates her from the subjects so far discussed. It is interesting to learn whether this type is accidental or whether it is of familial origin. Happily we are in the position of being able to some extent to answer this question.

[149]     Subject 7. The number of internal associations considerably predominates over the external ones. The number of predicative relations is extremely great. Most of these consist of subjective value judgments, some of which are highly charged, e.g.:



	to cook

	laborious




	water

	wonderful




	star

	magnificent




	to ride

	dangerous




	prison

	horrible





 About 40 per cent of the reactions betray an egocentric direct wish or a defence.

[150]     Subject 8. The internal associations are more numerous than the external. This subject also showed a very subjective reaction-type, which appears particularly in the large number of predicative relations and especially in the numerous subjective value judgments. The number of egocentric reactions too is rather high.

[151]     From these figures and from the individual quality of the reactions, a clear familial relation emerges. Thus we can conclude with some probability that the subjective reaction-type of subject 6 is based not on coincidence but on familial disposition. It will be of interest to consider the quantitive aspects within this family; particularly whether, in the case of the youngest member, we can prove an analogous proportion in respect to the blunting phenomenon found in the family of subjects 3, 4, and 5. For this purpose we again collate the main figures of our subjects in a normal state.

Subject 7. The mother of subject 6, over 50 years of age, educated
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	Internal Associations

	External Associations

	Sound Reactions

	Egocentric Reactions




	Mother

	75%

	19%

	0

	40%




	Elder daughter

	56%

	39%

	1%

	15%




	Younger daughter

	35%

	58%

	5.5%

	7%





[152]     These figures show a complete analogy to what we find in subjects 3, 4, and 5. This too looks like a distraction experiment which goes as far as the reversal of the relation of internal to external associations. There is a corresponding increase of sound associations as well as a decrease of egocentric reactions which, as was shown in subject 6, express the degree of personal interest. This strange analogy between the two family types does appear to be more than mere coincidence. Unfortunately our material is not sufficient to elucidate these observations. A final statement and interpretation of this apparent fact must for the moment await an experiment at present being carried out based on specially collected material.

Subject 8. The elder sister of subject 6, about 39 years of age, educated
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[153]     The reaction-type of the last three subjects is characteristic and widespread. What distinguish it from other less definite types are the numerous predicates, among which is a considerable number of subjective value judgments. We call this type the predicate type. The following three subjects are further examples of it.

[154]     Subject 9. The predominance of predicative relationships is clear in all phases of the experiment. Internal distraction could not be carried out as the subject was not capable of dividing her attention. The experiment of external distraction failed completely as the subject, exactly like subject 6, could not carry out two actions at the same time and therefore behaved exactly like subject 6. Only in the larger numbers of verbal connection by number of syllables, alliteration, and consonance may a certain shift of reaction towards the mechanical side be noticed.

[155]     Three of the four failures under normal conditions are associated with emotionally charged stimulus-words (unjust, rich, stupid).

[156]     The average predominance of internal association over external is noteworthy in an educated subject. The reaction-type is a mixed one and does not by any means show the strongly subjective character of subjects 6, 7, and 8.

[157]     Subject 10. The predicative relationships are on the average many times as numerous as the number of groupings. With reference to the failure in distraction, the same must be stated as for subjects 6 and 9. The reaction-type is, particularly in the first hundred under normal conditions, a somewhat subjective one, which incidentally is also expressed by the 9 per cent of egocentric reactions. Perseverations occur solely with distraction. As in subject 9, there is an increase in the number of syllables and consonances, which perhaps may be interpreted as slight disassociation. The large number of failures in all phases of the experiment is striking. Of the 14 failures under normal conditions, 10 coincide with emotionally charged stimulus-words (must, unjust, violence, to threaten, to suffer, etc); in another two failures the subjective emotional charge of the stimulus-word is only probable. It must here be said that the subject is slightly hysterical in so far as she has somnambulant dreams. We attribute the large number of failures to this abnormality. We shall present the proof of this hypothesis in a publication about association anomalies in hysteria which will appear later.17

Subject 9. About 20 years of age, well read, fairly intelligent
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Subject 10. About 20 years of age, intelligent, very well read
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Subject 11. Mother of the previous subject, about 56 years of age, very intelligent, educated, well-read
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[158]     Subject 11 is an outstanding predicate type of subjective character with numerous value judgments. A marked slackening in the second hundred is striking; this may be attributed to obvious and objectively established boredom. Thus the second hundred does not correspond to normal conditions but rather to a distraction experiment. Nevertheless, if we compare the  reaction-type of this subject with that of the daughter, subject 10, we find the same phenomenon as before, that is that the daughter’s reaction-type is a blunter one than that of the mother.



	 

	Internal Association

	External Association




	Mother

	51%

	43.5%




	Daughter

	36%

	53.5%





[159]     We take this opportunity to repeat that in spite of this agreement the phenomenon may be pure coincidence and therefore urgently requires retesting.

[160]     We also give the figures for three further subjects. Subject 12, a North German lady. The large number of current phrases is particularly striking. Internal distraction failed. External distraction shows a definite disturbance of attention. The reaction type is objective.

[161]     Subject 13. Very diffident, hence the large number of repetitions of the stimulus-word. Only distraction by metronome-beat of 100 was to any degree successful. The writing movements were, in accordance with what has been said before, very awkward.

[162]     Subject 14. We give figures for this subject only for the sake of completeness. The reaction-type is an objective one. Internal distraction was only partially successful. Its effect is uncertain as, because of the omission of the second hundred of normal reactions, we have no information on the degree of variation in normal people. The second hundred could not be obtained for external reasons.

Summary of the Group of Educated Women

[163]     Unfortunately the material collected in this group is quantitatively somewhat uneven. On the other hand, the linguistic background is very similar, only one out of the fourteen subjects coming from North Germany and all the others being Swiss, whose colloquial language is the Swiss dialect. Their level of education is in general very high, two of the subjects having University education. Six subjects know one or two foreign languages. Ten subjects are relatively well read. Distraction experiments were carried out with ten subjects; of these in five cases external and internal distraction, in two cases only internal and in three cases only external was carried out. External distraction was definitely successful in four cases, internal in three. One case of internal and one of external distraction were partially successful.

Subject 12. About 40 years of age, very intelligent, well-read
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Subject 13. About 22 years of age, intelligent, all-round culture
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Subject 14. About 22 years of age, fairly intelligent, cultured
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[164]     Distraction failed in four cases, of which three are definite predicate types. (All predicate types who took part in the distraction experiments at all showed a much smaller distraction phenomenon than the other subjects.) Of the six subjects over 30 years of age, three showed an average predominance of internal association over external; of the eight subjects under 30 years of age, only one subject showed a predominance of internal association over external.

II. EDUCATED MEN

Nine subjects with 3,793 associations

[165]     Subject 15. Reactions were obtained from this subject in four different states of disturbed attention: in the states of internal and external distraction, fatigue, and morning drowsiness on waking. The reaction-type is a very blunt one, as the ratio between internal and external associations shows, 15 : 78 and 29 : 65. The reactions show a very objective, almost entirely verbal character. The distraction experiments do not have much influence on the ratio between internal and external associations; on the other hand, the progression of sound reactions illustrates the increasing disturbance of attention, which reaches its maximum in the second external distraction experiment. Fatigue, which admittedly in this case was not very great, produced no change in type. The state of drowsiness caused a disturbance of attention which far surpassed the effect of the second external distraction. The subject experiences intense morning drowsiness after mental work at night, and it is difficult to wake him up completely. These reactions were obtained while the subject lay in bed and was only partially awake. The subject had been warned beforehand. The two experiments were carried out on two different days with an interval of about a week. As the figures show, the type is an excessively blunt one. Sound reactions are extraordinarily numerous, particularly the rhymes. The figures for verbal connection are very high. This reaction-type shows the reaction to the most primitive linguistic mechanisms in, as it were, complete isolation. Fatigue is entirely excluded in these experiments; there is merely a decrease of active attention normal towards the end of sleep. As far as we know, attention is completely extinguished in sleep. If one succeeded in obtaining a reaction from a sleeping (but not somnambulant) subject, sound reactions would be the only result. In our view absolute undeviating attention directed inwards would have the same result. We are in the happy position of being able to report on a case that proves this to be so.

Subject 15.* 28 years of age, intelligent, very well educated
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[166]     The subject N. was deeply disturbed by violent affects. Outwardly the main symptom was an almost complete lack of ability to concentrate. She kept the cause of her affects secret. In the experiment, to which she submitted out of scientific interest, she produced, apart from a few inexplicable (senseless) reactions, mainly sound and rhyme reactions.

[167]     We should like to compare this case with a distraction experiment spread out over several days. Attention is completely bound up with the inner, emotionally charged complex,18 from which she cannot detach herself for comparatively unimportant incidents. Her attention is thus abnormally low for anything that does not concern the complex. We cannot of course judge how far this withdrawal is conscious. As the subject related, at the beginning of the experiment certain strongly charged ideas belonging to the complex were in her mind, which she constantly tried to suppress, because she feared they might betray themselves in the reaction. From the second third of the experiment onwards, only the feeling-tone of the complex persisted in consciousness, without these accompanying vivid ideas. The next things to occur to the subject were only sounds. The stimulus-words only made an impact by the sound and never by the sense.

[168]     These observations prove most clearly the dependence of sound reactions, particularly those of the blunt reaction type, on disturbance of attention. Now, how can we explain the normally blunt reaction-type? The subject was psychologically trained and took the greatest interest in the experiment. The blunt reaction-type would seem to be connected with the fact that many educated subjects regard the experiment as simply verbal; they see the experiment against a verbal background and thus they try to respond to the stimulus-word by the first word to occur, without considering the meaning of the stimulus-word. They do so because it seems obvious to them that an isolated stimulus-word cannot have any special significance. This is how we explain the great predominance of verbal and sound associations. All those subjects who let themselves be influenced by the meaning rather than by the mere word tend to form internal associations. The meaning that different people give to the stimulus-word will vary. In our experience there are two main types of people: (1) The subject tries to do justice to the meaning as objectively as possible; therefore in his reaction he produces some general or special association of objective significance; the reaction is usually a co-ordinating relationship. (2) The subject endeavours to designate in a telling way the object named by the stimulus-word, which he vividly pictures. To state something about the stimulus-word, the subject uses the predicate. The reaction is therefore in most cases a predicative relationship.

[169]     On these grounds the blunt reaction-type of certain educated subjects should not be considered as the result of some disturbance of attention but as an “attitude phenomenon” (Bleuler). By the term “attitude phenomenon” we understand with Bleuler the emergence of an apparently abnormal reaction type through intentional preference for a certain mode of reaction. The mode is not, however, as must be stressed, chosen arbitrarily but motivated by the particular psychology of the subject. The more intense the attitude to the sound-effect of the stimulus-word, the blunter the reaction-type must become, for, by specially directed attention, the subject will stress and put in the foreground all the more primitive associations that are repressed in the normal act of speech. Thus a very paradoxical picture can be created by the numerical presentation of the results of the experiment; we can understand it only on the grounds we have given. The following case will illustrate this.

[170]     Subject 16. Here we find again a strikingly blunt reaction-type in the experiment under normal conditions, which is illustrated particularly by the large number of sound reactions. The blunting is considerably increased in the experiment with internal distraction; on the other hand, in the experiment with external distraction a striking “improvement” of reaction appears, the number of internal associations far exceeding that for the experiment under normal conditions. The “improvement” is quite clearly demonstrated by the decrease and eventual disappearance of the sound reactions.

[171]     This particular result is unique in our experiments and needs discussion. We have already mentioned the present subject in discussing subject 4 of the group of educated women, who presented a similar picture; we then assumed that suppressed affect was the cause of the blunt reaction-type. In this connection the very satisfying findings presented above in the discussion of subject 15 of the group of educated men should also be mentioned. The recent very strong affect that took complete possession of this subject was the direct cause of the preponderance of sound reactions. The affect in this case was repressed, inasmuch as it did not manifest itself directly in the reaction but only indirectly through a splitting of attention. One must assume a similar psychological situation also for subject 4 of the group of educated women and so explain the blunt type. The fact that subject 4 of the group of educated women and subject 16 in the group of educated men are of the same type is perhaps fortuitous.

[172]     Affect is probably completely out of the question in subject 16. We must therefore look for another cause for the blunt type: we find it in the attitude phenomenon. Subject 16 is thoroughly trained psychologically and at the same time has extraordinary powers of concentration. The subject had from the first directed his attention towards the sound of the stimulus-word and consequently reproduced the first association to occur. These can only be primitive verbal connections and sounds, if our presuppositions on associations closest to the perception of the stimulus-word are at all correct. In this way the abnormally blunt type in the experiment under normal conditions can be explained without difficulty.

Subject 16. 47 years of age, intelligent, very well educated
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[173]     The blunting increases in the internal distraction experiments. The subject carried out this experiment in a model way; concentration on the D (distraction) phenomenon was excellent, as was the reporting of it. We therefore have no reason, in this case, not to assume distraction of attention. Thus the blunt type of reaction in this experiment is to be attributed to decrease of attention. It springs from a root different from the one in the experiment under normal conditions; consequently it is not an attitude-phenomenon.

[174]     External distraction has a disturbing effect on the attention of most subjects and therefore causes blunting. In the present case the effect appears to be the opposite. The normal state of this case is characterized by the attitude phenomenon; attention is directed exclusively to the linguistic aspect. Now this attitude is disturbed by external distraction and the subject now has a different relation to the stimulus-word; i.e., the exclusive observation of the sound is disturbed and thus the production of the nearest primitive association is prevented. If the associations that are always repressed under normal conditions sink back into repression, then the next ones to follow must be the associations conditioned by the meaning of the stimulus-word; i.e., the number of sound-reactions must fall and the number of internal associations must rise. That is the case here.

[175]     The figures for fatigue show a remarkable agreement with those for internal distraction. Judging from external demeanour one could diagnose quite severe fatigue. This was actually not the case. The fatigue was by no means abnormally severe but merely a relatively slight evening fatigue which, according to the subject’s account, did not noticeably influence the reaction.

[176]     Here again we have an attitude phenomenon and met a disturbance of attention. That the attitude was apparently more intense in this state can perhaps be deduced from the fact that the subject, who is a “motor” type, is when slightly fatigued liable to motor excitation. Speech motility of course also plays a part in general motor excitation, the speech mechanism very easily responding to the appropriate stimulus. This circumstance may have coincided in this case with the special attitude, resulting in a greater number of purely mechanical connections.

[177]     As can be expected of such a type, the personal and subjective elements in the quality of the reactions gradually recede, with few exceptions.

[178]     Subject 17. The reaction-type is fairly blunt. In internal associations predicates are particularly prominent and have an almost exclusively objective character. As the number of egocentric reactions shows, relatively few subjective aspects appear. But as predicate types always present emotionally charged constellations, there is here, too, an emotionally charged complex noticeable in the reactions. The experiment was carried out on a very hot day: among the repetitions, there is snow twice and to sweat twice. Apart from these there are the following perseverations:

Subject 17. About 26 years of age, intelligent
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	1. stove

	warm




	2. to walk

	hot




	3. ( -

	- )




	4. water

	to bathe




	5. to dance

	to sweat





[179]     Subject 18. The subject, a doctor, 36 years old, felt indisposed during the experiment under normal conditions. The experiment with external distraction could not be carried out because of illness. The hundred associations carried out in “fatigue” were obtained after an eventful night without sleep.

[180]     Internal distraction and fatigue show a striking agreement: a most definite decrease of internal associations, increase in external and particularly in sound associations and word-completion, an increase in the “same number of syllables” group, while the figures for the same grammatical form remained on the whole uninfluenced. In the first hundred in the experiment under normal conditions, there is a preponderance of internal over external associations (47 : 43); in the second hundred the relationship is reversed (30 : 59). The constant increase of word-completion and sound reactions in the experiment with internal distraction is nicely demonstrated if they are counted separately in each third of the hundred associations. We find:

1st third: 2 word-completions, 6 sound reactions

2nd third: 5 word-completions, 7 sound reactions

3rd third: 9 word-completions, 9 sound reactions

[181]     The predicates are already on the decrease in the second hundred of the experiment under normal conditions, even more so with internal distraction; they disappear completely in fatigue. Rhymes do not become prominent till the fatigue experiment; we only find two under internal distraction and none in the experiment under normal conditions.

CONSTELLATIONS AND COMPLEXES

[182]     In subject 18 we meet a relatively large number of associations that can be explained only by reference to individual experiences from the recent past or present, e.g., ring / garden: at the time of the experiment a gold ring had been found in the garden of the establishment where the subject worked and its owner had not been found.

Subject 18. 36 years of age
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[183]     Or clothes / Stapfer. A patient by the name of Stapfer, who was in the care of this particular colleague, worried him greatly because, for example, he ordered clothes and afterwards always found so much to criticize in them that he finally would not wear the garment; there then followed much unpleasantness with the tailor and other suppliers.

[184]     Or pencil / Kohinoor. Our colleague had at the time of the experiment just learned about the useful properties of this brand of pencil.

[185]     Or murderer / Kaufmann. Our colleague had at this time to give an opinion of a defendant by the name of Kaufmann, who had committed murder when intoxicated.

[186]     This type of association is caused by definite constellations (Ziehen), referring to relatively new, subjective, possibly emotionally charged experiences.19

[187]     In some subjects (e.g., subjects 25 and 27, uneducated women) we find none at all or only very few. Such individuals react throughout entirely objectively and betray practically nothing personal in the associations. For example, they associate river / stream; school-boy / girl; table / floor; lamp / oil; mountain / valley; to kiss / to laugh; to plunder / to catch; to beat / to bite; prison / punishment; etc.

[188]     Admittedly other subjects also make objective associations; from time to time there are among them associations which, in spite of their objectivity, allow conclusions about the subject, although they do not in the least betray his inner personality. It will not be difficult, for instance, to recognize the male nurse from the following compilation of associations (subject 35, uneducated men): to fetch / to run; to stink / foul air; to inform / report; prison / asylum; ill / melancholic; errand / to run; freedom / convalescence; consciousness / to drink or sobriety, etc.

[189]     Nevertheless the constellation plays only a very indirect role in these associations.

[190]     Then there are subjects—that is to say, associations—in which not the momentary constellations but the individual experiences predominate (e.g., subject 19, educated men):



	Lake (See)

	Untersee (the subject had from time to time been to that lake)




	father

	grandfather (the subject still has a grandfather)




	mountain

	Glärnisch (the subject had been to that mountain once, without the journey having had any special meaning for him)




	hair

	hair-lotion (the subject occasionally prepares a hair-lotion in the dispensary for the patients)




	sweet (Süss)

	Süsskind20 (proper name of someone not at all important to the subject)




	potato

	tobacco fields (fortuitous memory of a journey from Basel to Heidelberg)




	coffee

	Brazil (the subject had several times drunk Brazilian coffee)





[191]     These are mainly subjective reminiscences. Going a step further, we encounter the constellations sensu strictiori that we first mentioned when discussing subject 18 in the group of educated men. Individuals with many constellations usually also have many reminiscences (e.g., subjects 18 and 19, educated men).

[192]     A separate group of constellations arises in some individuals through the influence of the immediate surroundings in which the experiment is carried out. The reaction-words carpet, flowers, ink-pot, calendar, books, pen-holder, landscape, telephone, wallpaper, curtain, mirror, sofa, etc., usually refer to objects in the consulting-room even if they are associated with a quite suitable stimulus-word. The subject does not necessarily need to see the objects but only to know that they are in the room (see subject 25, uneducated women).

[193]     From pathology—in normal, imbecilic, hysterical stupidity—quite pronounced cases of this type of association are known to us.21

[194]     If the stimulus-word evokes a subjective emotionally stressed image with the corresponding reaction then we get a special type of constellation-association—namely, the egocentric (as in Part I). In subject 4 [educated women] we find only a few, e.g., piano / horrible (the subject had to put up with the tinkling of her not exactly musical neighbour). Or to be lazy / glorious; the egocentricity of this reaction is readily understandable for a busy person who is looking forward to approaching holidays.

[195]     In some cases an egocentric reaction can be directly replaced by a missing reaction, a failure (see definition in Part I). It is not true that there is no reaction at all, but through a conscious or unconscious inhibition the reaction-word does not get as far as being spoken. This is probably not the origin of all failures, but certainly of the majority.

[196]     Girls, for example, fail with stimulus-words bordering on sexual themes, e.g., to love, to kiss, to stroke, to choose, fidelity, etc. Often it does not actually come to a “failure” but the association to love / brother takes a relatively long reaction-time, so that the experimenter after some experience soon discovers who is concealed behind the innocent-seeming brother.

[197]     The associations wedding / unhappiness, to kiss / never, and others of subject 19, educated men, have an analogous significance; the subject was at that time in a state of “suspense and anxious longing.”22

[198]     Now it is possible that an emotionally charged complex of ideas becomes so predominant in an individual and has such a profound influence that it forms a large number of constellations, failures, and reactions with long reaction-time, all referring to this complex of ideas. Subjects 19, 20, 21, and 22 of the group of educated men will give us an opportunity to return to this special form of constellation; the majority of complexes operative in the association experiments relate to direct or transposed sexuality. In the work on the associations of hysterics we shall return to the effect of the complex.

[199]     In subject 18 of this group, we can show, besides many reminiscences, fifteen constellations in the first hundred under normal conditions, four in the second hundred, one under internal distraction, and twelve in fatigue. In the experiment under normal conditions it is often the names of definite people, e.g., clothes / Stapfer; keeper / Baum (Baum is the name of a particular keeper); tooth (Zahn) / Göschenen (the subject had a discussion in Göschenen about the poet Zahn).

[200]     The constellation also expresses itself through proper names with subject 19 of this group. When the constellations are on the increase owing to fatigue (e.g., subject 18, educated men) they nearly always consist of the reaction in the form of a proper name; the reaction is associated to the stimulus-word also through similarity of sound (e.g., the internal connection of clothes / Stapfer in contrast to the purely sound connection Stahl [steel] / Stapfer).

[201]     Subject 19. Physician, 25 years old. Fatigue was defined as the condition of the subject at ten o’clock in the evening after a full working day.

[202]     The ratio between internal and external associations is not unambiguous in the different experiments. The maximum of external associations, 61 per cent, is found in fatigue but it is only a little larger than the figure in the first hundred under normal conditions, 57 per cent. This maximum of external associations corresponds to a minimum of sound reactions.

[203]     Internal distraction proves stronger than external. The first fifty associations with external distraction were obtained with a metronome beat of 60, the second fifty with a beat of 100, and the last eighty-five associations with a beat of 108. Internal distraction corresponds to a maximum in the columns for sound reactions, same number of syllables, same grammatical form, alliteration, and consonance.

[204]     In external distraction the sound associations decrease progressively and the indirect associations rise progressively, a proportion that we shall often meet again in distraction experiments. In the last third of the experiments with internal distraction the subject became uninterested, as if hypnoidal. At this point the number and intensity of visual images decreased, while the sound associations increased, as follows:

1st third: 3 sound associations

2nd third: 6 sound associations

3rd third: 18 sound associations

 Subject 19. Physician, 25 years of age
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[205]     The number of perseverations fluctuates within the normal limits. We give as example:
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The origin of this perseveration is obvious. Fidel is on the one hand a sound association of fidèle, the latter being a translation of “faithful.” Here is another example:



	fruit

	Thurgau




	false

	Falk (falcon)





The family gets its fruit from Thurgau, from a Mr. Falk. Falk is a sound association to the second stimulus-word and in coexistence with the first. And, for instance,
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Stern is the name of a young Jewish lady. Isaac, the son of Abraham, is a fairly frequent though not a current association. The association to Stern is internal.



	Alt

	Uchtspringe




	Freiheit (freedom)

	at the Altmann





Alt is, as is well known, the director in Uchtspringe. Freiheit is the name of a peak near the Altmann, in the Säntis area.23 Thus we have here a perseveration of purely external nature.

[206]     With internal distraction we find in our subject an example of persistent perseveration of visual images appearing with the reaction. The reaction-words are associated with the stimulus-word only by sound:



	 

	 

	Visual image




	malt (Malz)

	painter (Maler)

	brewery




	omnipotence (Allmacht)

	Halma [a game]

	a barrel of malt




	spring (Quelle)

	the house at the fountain

	in a district where there was always a strong smell of malt, the subject had often seen malt-carts in his youth





[207]     After the first reaction, malt / painter (Maler), the subject could not repeat his own reaction-word; he had forgotten it. While forming associations his attention was directed much more to visual associations than to verbal reaction. For similar reasons we find this forgetting of the stimulus or reaction-word much more frequently in pathological cases of emotional stupidity and hysteria.

COMPLEX-PHENOMENA AND THE UNCONSCIOUS

[208]     Going through the associations of our subject, only the experienced observer would notice the complex-phenomena which are very important in normal subjects as a basis of comparison with pathological ones, where complexes play a large role. Unfortunately reaction-times were not taken in the material of subject 19 now being used.

[209]     The material used here is derived not only from experiments on subject 19 used previously in our work but also from some earlier ones. What we recorded was the following (starred: not used in this work):



	On Sept. 17

	 

	78 associations without fatigue*




	Dec. 27

	 

	78 associations without fatigue*




	Dec. 27

	 

	a further 78 associations in fatigue




	Feb. 22

	(foll. year)

	156 associations in fatigue*




	Aug. 19

	 

	200 associations without fatigue




	Aug. 19

	 

	100 associations with internal distraction




	Aug. 25

	 

	185 associations with external distraction





[210]     The subject had, during the time of the experiments, formed an attachment to a young woman. To make the experiments understandable it must also be mentioned that the young man had not yet outgrown adolescent internal conflict, and as he had had a strict Christian upbringing, his inclination for a Jewish girl worried him a great deal. Let us call her Alice Stern: we shall be keeping as near the truth as is necessary for the experiment. In the experiment on September 17 we find the following complex-constellations:



	  1. wedding

	misfortune




	  2. come

	come with me




	  3. to suffer

	oh heavens—yes!




	  4. misery

	who has not spent miserable nights?




	  5. to kiss

	never




	  6. game

	sweet games will I play with you




	  7. sofa

	a particular chaise-longue (in the drawing-room of the young woman)




	  8. to love

	is useless




	  9. fidelity

	sweetheart




	10. wreath

	bridal wreath (thought of with the appropriate melody)24




	11. hope

	Thou shalt in life (quotation, continuing “be with us loving and comforting”)





[211]     Numbers 1, 5, and 8 are disguised wishes, although the external form is a negation. Numbers 2, 4, 6, 10, and 11 are quotations or lines from songs; number 6 is the continuation of number 2, a quotation from the Erlkönig.

[212]     It is most noteworthy that in the other seventy-eight associations only one other quotation occurs, namely



	to be compelled

	“no man can be compelled to be compelled”25





and quotations are very rare in the associations of this subject. Thus the complex makes use of a mode of reaction that is not usual in this subject: in fact, it is characteristic that the subject had only (to his shame, it might be said) salvaged from the Erlkönig this small fragment, “Come with me, sweet games will I play with you” into conscious memory.26 Of the Jungfernkranz (bridal wreath), too, he only knows the very small fragment of the text, “We shall weave a bridal wreath for you,” although he knows the whole tune. We shall return later, in the work on hysterical associations, to the frequently quite unconscious and automatic emergence of tunes and quotations, often only in fragments. (Cf. a similar phenomenon in subject 26, uneducated women.)

[213]     In the first experiment of December 27 the subject formed among others these associations:



	1. it

	“It, it, it, and it. It is a hard end”




	2. you

	yes … I




	3. parting

	is painful




	4. star (Stern)

	hm!




	5. game

	amusement (with long reaction-time)




	6. heart

	(the subject asks to be allowed not to say the reaction; it would have been Stern)





[214]     The associations 1, 2, 3, 4, and 6 are self-explanatory after what has already been said. In 5 the long reaction-time, occurring suddenly, is suspicious.

[215]     From the experiment of December 27 in fatigue, the following associations taken in their context are striking:



	1. to kiss

	yesterday




	2. to love

	yesterday




	3. already (schon)

	yesterday (the stimulus-word tears [Tränen] had preceded it; the subject thought he heard schön [beautiful]; we might have here a perseveration of the umlaut)




	4. miracle

	yesterday




	5. to pray

	yesterday





[216]     The reaction-times were usually quite short. The subject had the feeling that the reactions had taken him unawares. In the whole experiment no other reaction was repeated, except kraut twice (with potato and sauer). In the other experiments, too, repetitions are rare.

[217]     All the stimulus-words quoted belong to those with a close connection with the complex “Stern.” The stimulus-word already (schon) was understood as beautiful (schön), preceded by tears (Tränen). As we recall, examples 4 and 5 especially were reactions at that time most closely connected with the complex (religion!). To kiss and yesterday are not to be regarded as a recollection; their relationship was not of this nature. It cannot be said with any certainty whether the unconscious had permitted itself to use the reaction gestern (yesterday) symbolically on account of its second syllable, or whether this word has any connection with the fact that this experiment took place immediately after the Christmas holidays, during which the subject had been tremendously pleased by a small present from the young woman. But the fact that this word, and this word only, is so often repeated in the experiment as a reaction to  the complex stimulus-words is most striking. It replaces the quotations of the previous experiment (in this experiment there is not a single one).

[218]     The experiment of February 22 of the following year took place in fatigue. The following associations are worthy of mention:
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—a perseveration of the reaction. In the combination sacrifice / ram / wedding, the complex certainly played a part; in this connection the perseveration in the experiment under normal conditions of August 19 is comprehensible:
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[219]     One association is senseless: rich / yesterday; probably yesterday occurs as an association produced in embarrassment which has become stereotyped; it occurs again in this experiment in a people / yesterday. Here too one can only conjecture; perhaps the concept “Jews” is the link. The association game / parents can be explained as indirect; the link, which was unconscious, is the quotation: “My dear child, come away with me, beautiful games, etc.” the significance of which we learned above. The following associations also occur:



	inn

	the Star (Stern; the subject was aware of the complex here)

	to part

	hurt




	 

	to cut

	hurts




	 

	to stroke

	hurts




	to kiss

	together

	to beat

	hurts




	to love

	roses

	to sing

	hurts





[220]     The first four associations belong to the complex, the following are probably only stereotyped repetitions of “parting hurts.” Here too the repetition must still be considered as the effect of the complex.

[221]     Otherwise only a few repetitions occur.

[222]     In the distraction experiments there is no manifestation of the complex.

[223]     Subject 20. In the second half of the experiment under normal conditions,

(1) the internal associations increase from 49 per cent to 54 per cent, while the external decrease;

(2) the sound reactions increase from 2 per cent to 6 per cent;

(3) the perseverations from 6 per cent to 8 per cent;

(4) the egocentric reactions from 14 per cent to 27 per cent;

(5) the constellations from 56 per cent to 73 per cent;

(6) the repetitions from 6 per cent to 15 per cent.

[224]     The following are well above average in number: Internal associations,

Subject 20. Science teacher, 25 years of age
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perseverations,

egocentric associations,

failures,

and the predicates (v. infra, the section on averages).

[225]     The linguistic-motor reactions are roughly equal in both halves; there are no indirect associations.

[226]     The figures given above indicate that the subject reacts very subjectively and that by analogy a complex can be presumed in addition. The high number of constellations (56 per cent and 73 per cent) makes this very probable. On analysis, they predominantly refer to school and bride. The subject is an enthusiastic teacher; on the other hand the complex bride, wedding, etc., plays a preponderant role in his reactions, particularly in the second half, where the subjective phenomena are in any case more numerous.

[227]     In the first half:

26 per cent of the reactions refer to school, 21 per cent to the bride complex.

In the second half:

21 per cent of the reactions refer to school, 24 per cent to the bride complex.

[228]     In addition, two to three failures in the first half and the majority of failures in the second half refer to the bride complex, e.g., the failures after the stimulus-words to stroke, ill, to suffer, to kiss.

[229]     Apart from this, the complex is expressed less deviously than in the preceding subject; it is less repressed and does not fall back on song-quotations as with the former subject. Incidentally, school and bride are closely connected in subject 20, as he cherished the dream that he would soon be married and his wife would assume an important position in the institute.

[230]     Among the thirteen repetitions in the first half, the name of the institute occurs four times, an important event at the school twice, the name of the fiancée three times. In the second half, the name of the fiancée occurs seven times in the reactions, the word child twice, at which the subject thought of his future parenthood. The other repetitions mostly concern school matters; three times the subject was annoyed at the seemingly nonsensical stimulus-word and each time reacted angrily with “Rubbish!”

[231]     The perseverations, with two exceptions, concern school and family affairs.

[232]     Finally, a few examples of these complex-associations:
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[233]     The bracketed stimulus-words followed each other immediately in the experiment.

[234]     With the increase of the subjective emotional content in the course of the experiment the value of the individual reactions also increases, as the figures show.

[235]     Subject 21.27 In the second hundred reactions of the experiment under normal conditions we find a maximum of co-ordinations, predicative relations, of internal associations generally, while the external associations diminish greatly. This maximum also covers the perseverations and egocentric associations.

 Subject 21. Physician, 23 years of age
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[236]     In comparison with the average figures for educated men, the predicates in the second hundred, the total of internal associations generally, as well as the perseverations and egocentric reactions, are high above average, in the following ratio:



	Predicates

	42 : 19.7




	Internal associations generally

	62 : 36.7




	Perseverations

	40 : 2.4




	Egocentric reactions

	19 : 2.8





while the remaining figures deviate little from the average. With the fifteenth stimulus-word of the second hundred (to kiss) the complex-reactions begin, at first still interspersed with others; then the complex persists through twenty-six associations, then again with interruptions, disappearing again towards the end of the second hundred. Thus altogether we find a maximum of 50 per cent of complex-constellations in the second hundred of the experiment under normal conditions; 13 per cent in the first hundred; under internal distraction 5, under external 8. We have already found an increase of complex-reactions in the second hundred of the experiment under normal conditions with subject 20, educated men. The appearance of the complex, in this case conjured up by an appropriate stimulus-word to kiss, causes a big increase of internal associations, probably due to the intense stimulation of attention. That the manifestation of the complex corresponds to an increase of internal associations is a proof that our classification is to some extent valid and natural. The stronger the emotional stress of the stimulus-word is for the individual and the more attention is devoted to that stimulus-word, the more the number of internal associations rises. This phenomenon is the exact opposite of the distraction phenomenon. Attention is improved because of the invasion of an emotional complex, which absorbs the whole personality, because the attention is directed more to the significance of the stimulus-word.

[237]     If attention is distracted from the experiment not by external distraction but by an emotionally charged complex, as for example in subject 18 quoted above (experiment after sleepless, eventful night) who was under the influence of strong emotion, then we see the opposite of the phenomena that we have just described in subject 21: internal associations decrease and the result is very similar to an experiment with internal or external distraction.

[238]     Thus in the second hundred, strong emotionally charged complexes were more manifest and perseverated more; there is, in contrast to the phenomenon usually appearing in the second hundred, an increase instead of a decrease of internal association, predicates, etc. That there are, among the stimulus-words of the second hundred, in the experiment under normal conditions, rather more words that stimulate slightly emotionally charged ideas is of no consequence in this case or in that of subject 20 of this group, because the complex manifests itself even with stimulus-words that are seemingly of no special significance.

[239]     It is noteworthy that in complex-constellations the reactions readily come in the form of sentences, in other associations only rarely.

[240]     In distraction the complex no longer plays a role. In internal distraction we find a maximum of sound reactions (18), which is somewhat above the average for educated men.

[241]     In the first group of external distraction experiments we find in the reactions a maximum of “same grammatical form” (62) and “same number of syllables” (50); in internal distraction, on the other hand, a maximum of alliterations (31) and consonance (33 per cent).

[242]     Subject 22.

Internal associations. Decrease in the second hundred of the experiment under normal conditions, which is much more marked under distraction.

External associations. Increase in the second hundred and under distraction. Most predicates decrease mainly in the second hundred, as do the constellations.

Linguistic-motor forms. Increase in the second hundred and in the second half of the distraction experiments; there we find a maximum of linguistic-motor forms.

Repetitions and failures. Most frequent in the second hundred of the experiment under normal conditions; in addition, under distraction there is an increase of same grammatical form, same number of syllables, alliteration, consonance, and same ending.

[243]     In the second part of the distraction experiments there is an improvement of reaction (perhaps due to getting used to distraction); slight increase of internal associations and predicates, absence of sound reactions, slight increase of constellations, slight decrease of same grammatical form and of same number of syllables, consonance, and same ending; on the other hand, increase of linguistic-motor forms and thereby of external associations. Perseverations also occur here most frequently.

 Subject 22. Chemist, about, 24 years of age
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[244]     The constellations are nearly all conditioned by love or the subject’s profession. There occur:



	In the 1st hundred, normal conditions

	44%




	In the 2nd hundred, normal conditions

	20%




	In the 1st half of distraction

	6%




	In the 2nd half of distraction

	14%





[245]     The following perseverations, caused by a complex, are worthy of note:

[image: Image]

[246]     Failures appear in two forms in subject 22: sometimes the verbal reaction fails and in its place there is a vivid visual image, for example, or a vivid emotionally charged sensation, which the subject subsequently describes.

[247]     In the other group there are inhibitions because certain erotic memories emerge.

[248]     Under distraction no failures occur. The egocentric reactions predominate in the experiment under normal conditions and refer mainly to erotic subjects.

[249]     Of the repeated reaction-words only bright, good, and beautiful occur more than twice.

[250]     The complex. The erotic complex rules a large number of reactions—a total of thirty in the experiment under normal conditions, and ten in the second half under distraction (15 per cent under normal conditions and 20 per cent in the second half under distraction are demonstrable). In the first half, where distraction is more complete, we find none. The complex is hardly suppressed; on the contrary, it is manifest.

[251]     The progressive decrease of sound reactions in the course of the external distraction experiments and the increase of indirect associations is in keeping with our assumptions. (See “Averages.”)

[252]     Subject 23. The figures show a very slight distraction-phenomenon. The proportion of internal and external associations changes very little in the distraction experiment, so that the variation in the results of the two experiments in fatigue are greater than between normal conditions and distraction. On the other hand the sound associations increase under distraction, as with subject 19 of this group; in both there are fewer sound reactions in fatigue.

[253]     The associations in fatigue were obtained from both subjects under very similar conditions (normal fatigue after a doctor’s working day, 10 o’clock in the evening), while a sleepless night, with heavy psychic demands due to emotion, preceded the associations in fatigue of subject 18 of this group. Here we find in fatigue an increase of sound reactions.

[254]     The negligible difference caused by distraction may in subject 23 be connected with the fact that the number of internal associations is already fairly low in the experiment under normal conditions (24, that is 26 per cent instead of 36.7 per cent, as in the average of educated men) and the number of external ones fairly high (72, that is 69 per cent instead of 52.7 per cent, the average of educated men). The number of internal associations in the experiment under normal conditions is roughly the same as the average number of internal associations under distraction (in educated men).

[255]     The effect of fatigue is visible in the first fatigue experiment but not in the second.

[256]     The figures for alliteration and consonance in distraction have perceptibly risen, as with subjects 18 and 22 of this group.

[257]     The number of repetitions is throughout above the mean; there are relatively many words that are repeated twice but only very few that are often repeated. In almost all experiments we find pleasant, unpleasant, gladly, unwillingly, friendly, and similar words among the repetitions. We shall not examine the individual cases of repetition and perseveration any further here, because they do not point towards such obviously emotionally charged ideas as in the earlier cases; nevertheless, these do not entirely lack this background.

 Subject 23. Physician, 25 years of age
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[258]     The constellations are few and far between. Here too we find a decrease of sound associations at the same time as an increase of indirect associations in the second part of external distraction.

GENERAL REMARKS ON THE GROUP OF EDUCATED MEN

[259]     We had at our disposal nine subjects, whose ages ranged from 23 to 47, with altogether 3,793 associations. With five subjects, the experiments were carried out with internal as well as external distraction; in one case only with internal distraction, and in one case only with external distraction; in two cases no distraction experiment took place. With five subjects, associations in fatigue were also worked over, with one subject associations in a state of drowsiness. All the subjects in this group have had academic education. Six of them are physicians, one a medical student, one a grammar-school teacher, and one a chemist. All are German-Swiss.

[260]     Only one subject is of the predicative type (No. 17). Unfortunately we could not carry out a distraction experiment on him.

[261]     The experiment with internal distraction was successful in four cases; the sharp increase of sound reactions is most characteristic, the decrease of internal with the increase of external associations is less prominent. In one case (16) the result was unexpected, in another (23) there was no definite result; the subject had a minimum of internal and a maximum of external associations already in the experiment under normal conditions.

[262]     External distraction was clearly successful in two cases; in two cases the success was very moderate, in one case (23), on the other hand, no definite effect was noted. In general the effect of internal distraction is more intense than that of external. These particular subjects always succeeded in fulfilling the experimental conditions for internal distraction.

[263]     The associations obtained in fatigue give a result similar to that of distraction in three out of the five cases. In one case (18) it is particularly clear; but it is possible that perhaps fatigue was not, or not solely, responsible for that, as the subject had had a particularly exciting experience during the sleepless night and probably was still very much distracted by it during the experiment.

[264]     The association experiment in drowsiness with subject 15 also gave a result similar to that of a distraction experiment.

[265]     In four subjects (19, 20, 21, 22) we find in the course of the experiment, particularly under normal conditions, extensive complex phenomena. In the first three (19, 20, 21), we see that the internal associations increase in the second hundred of the experiment under normal conditions and the external associations decrease, i.e., the opposite of what one would expect. At the same time we find an increase in the complex-constellations. In the distraction experiment the complex-constellations usually decrease or disappear.

[266]     The subject need not be conscious of the complex phenomena and they often do not emerge till the association results are statistically worked over and grouped. Thus, lesser complex-phenomena may also be found in subjects without this distinct complex-type, e.g., in subject 18 (see below, the examples of association-types given in detail) or in subject 16, where in plotting a curve of reaction-times, several emotionally charged associations from long ago appeared. Practically every lengthening of reaction-time, even within quite normal limits (of which the subject is not aware), signifies, as far as we know at present, that the particular stimulus-word has touched upon a feeling-toned complex. We shall describe these findings in a later communication.

III. UNEDUCATED WOMEN

Eight subjects with 2,400 associations28

[267]     Subject 24. The associations of this subject are given in detail among the examples of association types (see below). As in uneducated subjects generally, we find relatively more internal reactions and fewer linguistic-motor forms than in educated subjects. The increase of internal associations, particularly of predicates in the second hundred of the experiment under normal conditions, may be attributed to the predominance of personal participation after the subject had grown used to the experiment. We have already met this phenomenon several times.

Subject 24. Nurse, 18 years of age, Swiss, secondary-school education
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[268]     Although distraction was successful, it was not exactly striking. External associations increased, sound and indirect associations, which are quite absent under normal conditions, occurred. Strikingly enough, perseverations are also more numerous.

[269]     Distraction had little effect, for several reasons: the subject has relatively many predicative reactions without actually belonging to the predicative type; the latter, however, is distinguished by a weaker distraction-phenomenon. The subject often found it difficult to divide her attention and to react simultaneously to the metronome and the stimulus-word. Secondly, the experiments with uneducated women gave us the impression that these found dividing their attention more difficult than did educated subjects. They are usually completely absorbed by the experiment and work with quite concentrated attention. The stronger the means of distraction, the more desperate their effort. Thirdly, we know that in this case the experiment had a very strong psychic effect on the subject. Emotions relating to the subject’s complex, some of which were only recently assuaged, came to the fore and strongly affected the reaction. The experiment was a revival of a complex that had become somewhat latent. That is why we find a large number of obvious complex-reactions even in the distraction experiment, which as a rule is rarely the case.

[270]     The complex-phenomena require a short explanatory case-history. The subject had a country background and became a nurse at seventeen, after brooding at home for a year upon the unhappy termination of a love-affair. Her irascible father did not want to know anything of the relationship and once there was a scene during which he cursed her because she had dared to contradict him. Facial burns, accompanied by great terror, and a tedious illness had revived this psychic pain through brooding shortly before the associations were taken. The association experiment gave rise to a further exacerbation of this unhappy memory; the effect persisted for some time, a proof of how intense a reagent these experiments are, particularly with uneducated subjects, and with how strong an affinity an emotionally charged complex attracts and uses for itself as large a number of stimulus-words or stimulus-concepts as possible. Now, six months after the experiment, the subject has a more objective attitude towards the complex which, however, still strongly affects her. While then, in her explanation, she emphasized that she was bound to be unhappy because of her father’s curse, she now no longer conceals the deeper erotic connections when she has to comment on her reactions. It is striking how vividly she still remembers every reaction she then gave.

[271]     The number of demonstrable complex-constellations is (in percentages):



	 

	1st half

	2nd half




	Under normal conditions

	15

	21




	With distraction

	16

	14





[272]     As already stated, we only rarely find complex-constellations under distraction and hardly ever to this extent. Naturally this interferes severely with distraction. The maximum of complex-constellations in the second hundred under normal conditions is, as in other cases, explicable by a difference of attitude, through becoming familiar with the experiment.

[273]     Perhaps in order to be less obvious, perhaps because it takes less effort, the complex expresses intimate feelings by clichés such as quotations, words of songs, titles of stories, and such like. Quotations are frequently masks. We use them in everyday life, too, in this sense. One sings certain songs in certain moods, often because one does not want to express the thoughts that underlie the moods; so they become masked. Or the song, the quotation, is used to exaggerate a rudimentary feeling, perhaps to awake a spark of feeling by this exaggeration; one need only think of patriotic songs and poems to celebrate birthdays, special occasions, and festivals. Examples:



	come

	to the meadow





The quotation comes from the story of the lazy school-boy who wants to tempt the hard-working one to play truant; the lazy one later becomes a tramp, the steady, hard-working school-boy a respected teacher. For the subject the quotation has a quite different background. In any case it is not without reason that the meadow occurs twice as a reaction in the experiment under normal conditions. In the orchard of her parents’ house there is a beautiful tree surrounded by grass; here she often used to dream and, as she watched trains coming and going on the nearby railway-line, she would make fantastic travel plans. After the unhappy end of her love-affair the subject had a wish-fulfilment dream: she was lying next to her beloved in the grass. She still thinks of this dream with pleasure. To the stimulus-word dream she immediately reacts with pleasure and her eyes shine at the memory of that wish-dream. Further quotations:



	at home

	it’s nice





refers to a song, the meaning of which is clear. Further:



	once

	I was happy





The subject once heard a wicked, stupid catatonic woman sing:

Once I was so happy,

But now no more,

Love, the magician, deceived me full sore.

In the next three associations she remains caught up in the complex:
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[274]     On other occasions the subject quotes the titles of stories, the content of which refers to her complex, e.g.:



	seven

	brothers





“The Seven Brothers” is the title of a story in which devoted brother-love is rewarded.29 The association immediately following is:



	ill

	my brother





[275]     The quotations, six in all, occur only in the experiment under normal conditions (as with subject 19, educated men) and all evidently refer to the complex.

[276]     We have already quoted two examples where the complex entraps the subject in an idea. Others occur, e.g., this perseveration:

[image: Image]

The subject has an intense need for friendship; but there have always been disappointments—her best friend married another girl.

[277]     Another example, from the experiment under distraction:



	meadow

	the orchard




	to bring

	the apples





[278]     We have here a direct perseveration not of the reaction but of the image of the underlying situation. We shall in the course of the work include these forms also in the concept of perseveration. The connection between meadow and orchard is clear to us at once from what has been said above (meadow!). The “apples” of course come from the same orchard.

[279]     Of the four (8 per cent) perseverations in the distraction experiment, there is only one that probably refers to the complex.

[280]     Repetitions. In the experiment under normal conditions, seven reaction-words occur several times (two to five times); at least thirteen of these seventeen words belong to the complex. In the distraction experiments (one hundred reactions) there are altogether eight reaction-words that occur several times (two to three times). The ratio expressed as a percentage is also roughly the same as under normal conditions (2 × 8 = 16). Of those, four (8 per cent) definitely refer to the complex.

[281]     It is striking how often human being appears as a reaction; eight times in three hundred associations (normal conditions and distraction). There are seven reactions that certainly belong to the complex. Human being sometimes refers to a quite definite person, sometimes to the subject herself.

[282]     Similarly we find the reaction the person several times used as a general term, with quite concrete meaning in reference to the complex, e.g.:



	propriety

	the person




	bad

	the person





[283]     The subject is thinking of a quite definite person, her friend, who plays an important part in the complex. She is not morally faultless—has, for instance, an illegitimate child. By the reaction human being she often means this same friend, who in her more frivolous life had more luck in love than the more serious subject, e.g.:

[image: Image]

In this example there was even a perseveration of the same reaction-word, from which can be gathered how strong is the emotional charge of this idea.

[284]     We often find the definite article used in the reaction as a disguise of the complex-constellation. Our subject, for example, used the article 26 times in the reactions under normal conditions; seventeen of these reactions definitely refer to the complex. The connection is less striking under distraction.

[285]     We find the phenomenon again in other subjects. To illustrate the complex-reactions here are some relevant examples:
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ana so on.

[286]     In the distraction experiment the subject did not understand several stimulus-words, namely: hatred, love, repentance, fall, pleasant, penny, glass, to hammer, entrance, ears, to inhibit.

[287]     It soon transpired on analysis that the subject could not, or would not, understand the first series of quoted stimulus-words, owing to the half-conscious, half-unconscious effect of her complex. According to her, all these stimulus-words touched most intimately upon the complex that she was trying to suppress.

[288]     The stimulus-words of the second series were really not understood because of the acoustic disturbance of the metronome. The subject thus found a further method here of hiding her complex in an apparently unobtrusive way; it is adapted to the situation, for, as the second series of stimulus-words (which do not touch upon the complex) proves, it is easy not to understand stimulus-words, or to understand them wrongly, in the constant noise of the metronome beats of the distraction experiment (to compensate for this, another stimulus-word was introduced into the experiment).

[289]     This not wanting to understand corresponds to a repression of the complex that was to a greater or lesser extent conscious. There is no difference in principle from the cases (hysteria!) where not reacting or falsely reacting occurs involuntarily.

[290]     Under complex-reactions we have a large group; that of masked complex-reactions. In our subject the masking, so far as we could discern it, was achieved by the following means:

1. By quotations (songs, book-titles, quotations from texts).

2. By the use of unobtrusive general concepts with a quite special meaning with reference to the sense of the complex.

3. By the addition of the article. The reaction thus receives an apparently even more objective appearance; it then appears like the practised reply of an elementary-school child.

4. By misunderstanding the stimulus-words that allude to the complex.

[291]     Finally it must be reported that abnormally long reaction-times frequently occur in the complex-reactions; unfortunately, however, no systematic measurements were taken with this subject, so that we cannot develop this point further in the case before us.

[292]     Subject 25. In the first place, the high figures for grouping and co-existence are striking, both under normal conditions and under distraction. Some of them are far above the mean values. On the other hand, the figure for predicative and linguistic-motor reactions is relatively small and below the mean, particularly in the case of the predicative reactions. The explanation of these figures is probably the extraordinarily objective, steady mode of reaction, which is apparently little disturbed by complexes.

[293]     A few reactions with a rather long reaction-time are to be noted. In our experience reactions with a time of more than 5.0 seconds are generally suspect of referring to emotionally charged constellations.

[294]     In this subject we find twelve associations with a reaction-time of more than five seconds under normal conditions, in the distraction experiment only three.

Subject 25. Nurse, 22 years of age, South German, intelligent but not educated
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[295]     In the following examples with lengthened reaction-time, the lengthening is presumably to be interpreted as the effect of an erotic complex:



	wedding

	miss

	6.831




	to kiss

	to laugh

	6.0




	to love

	gladly

	5.6




	male nurse

	wardrobe

	8.0




	dream

	basket

	6.4




	ripe

	fruit

	6.6




	to bless

	to receive

	5.8





[296]     The subject usually reacts strongly to allusions of an erotic nature and also blushes easily. She admits herself that she was embarrassed at answering to the first three stimulus-words. She also found it awkward to say the word nurse which first occurred to her as an answer to the stimulus-word male nurse, obviously because she immediately thought of erotic relations. She searched in her surroundings and named the first object she saw in the room: wardrobe.

[297]     At the stimulus-word dream, an erotic thought prevented her from reacting. Instead of giving a reaction according to sense, the subject again let herself be distracted by externals, happened to see the waste-paper basket, and said basket. Thus a senseless reaction was given as a result of the complex. The reactions ripe / fruit (Obst) (the subject first thought of “fruit” [Frucht]) and to bless / to receive are obviously again examples of the same sexual embarrassment.32

[298]     Distraction by surrounding objects is, as far as we know from our experience in psychopathology, a phenomenon that must be interpreted in both cases as the effect of emotion.33 In embarrassment or bewilderment, which are caused when the stimulus-word conjures up emotionally charged ideas that the subject consciously or unconsciously tries to repress, the subject lets herself be completely distracted by externals and verbally reacts by simply naming an object from her surroundings. We find this phenomenon very marked in certain hysterics, for example.

[299]     Of the sixteen reaction-words, from the experiment under normal conditions, that are repeated we call special attention to: diligent five times, good three times, well-behaved twice, right twice. The others are divided among very varied ideas. One can more or less see from these the strict morals of the subject. It is characteristic that these indications of subjectivity disappear under distraction.

[300]     In classifying, it was rather difficult always to draw the dividing line with certainty between grouping and co-existence.

[301]     Finally, it can be said of the subject that she belongs to an objective reaction-type that is very little influenced by constellations, and which we find again in subject 27 of this group.

[302]     The following reactions might illustrate this general objective reaction-type of the subject.



	soft

	hard




	youth

	age




	sorrow

	worry




	window

	glass




	false

	right




	sweet

	sour




	wide

	narrow




	honey

	bee




	to rinse

	to wash




	building

	wall




	sleeve

	dress




	park

	garden




	glass

	iron




	couch

	chair




	to paint

	to varnish




	star

	moon




	fidelity

	obedience




	to plunder

	to catch




	freedom

	solitude




	regret

	fear




	stork

	dove




	bike

	car





[303]     The unusually high number of reactions with the same grammatical form runs parallel to the many groupings and coexistences and confirms what has just been stated.

[304]     Distraction is very obvious. There is a decrease of internal, an increase of external associations. We only find sound reactions in the second hundred of the experiment under normal conditions and under distraction; on the other hand, direct associations only in the first hundred, so that our assumed rule of reciprocity between indirect and sound associations would again be correct here.34

[305]     It must, incidentally, be mentioned that the subject carried the experiments out with great enthusiasm and also made a great effort under distraction to do justice to the higher demands by devoting all her attention to the experiment.

[306]     Subject 26. The subject has a rather obvious tendency to make rhymes, which increased in the second half of the distraction experiment.

[307]     The usual distraction phenomenon did not appear, although the subject does not belong to the predicate type. Marking the beats was done with great irregularity. The predicates increase under distraction; the external associations, particularly the linguistic-motor reactions, decrease; only the sound reactions increase constantly.

[308]     Constellations are found mostly in the second hundred of the experiment under normal conditions and in the first half of the distraction experiment. The latter fact shows that the distraction experiment was after all partially successful; for, with the exception of subject 24 of this group, where the distraction experiment was equally unsatisfactory, the constellations disappeared almost completely under distraction in the other subjects.

[309]     We here describe individual examples: To the stimulus-word lamp, the subject did not react till 20.0 seconds later with oil-lamp. She had just before had the pleasant dream that instead of the 9 o’clock meal, which she rarely took, she was getting a new lamp in her room, which she wanted very much.

[310]     window     glass     10.0 (thought of vitrine in between)

The subject thought of a large shop with beautiful glass cases. She had for some time been the private nurse of the wife of the owner of such a shop and was very attached to her former patient. The subject had learned the French expression vitrine for “glass case” from the sister of this patient. One can see how a particular thought occurring at the time is responsible for an apparently insignificant expression.

[311]     to strike     6 o’clock     2.0

The subject had carried out night duty in a ward, always having to get up at 6 o’clock in the evening.

[312]     to paint     peintre     6.8

This reaction, with a lengthened reaction-time, refers to a year’s stay in French Switzerland. The subject, then a young girl, was admired by a painter; he was also very keen to paint her. In the reaction-word peintre there is, besides a masking of the constellation by a quite blunt association, a further constellation, in that the subject in this instance uses, together with the reminiscence of an erotic experience in French Switzerland, a French word. In the distraction experiment she produces the reaction

Subject 26. Nurse, 21 years of age, Swiss, secondary-school education
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	painter

	peintre 13.0





with the same constellation. The characteristically long reaction-times in both places are worthy of note.

[313]     In rapid succession the following reactions occur:



	wedding

	tomorrow

	2.2




	come

	tomorrow

	1.4





This repetition is not a coincidence. The subject was celebrating her saint’s day the day after the experiment under normal conditions took place. She was happy, for she wanted to go out, and she had been invited out for this day and would be receiving all the congratulations at home; among these she was also expecting a letter from her sweetheart.

[314]     Further, we find the reactions:



	rich

	in love

	2.0




	poor

	in virtue

	2.2





The first is a quotation from Ernst Zahn’s novel Albin Indergand (1901). It refers to a love-story and has the significance of a complex quotation for the subject, like the one we discussed in subject 19 in the group of educated men and subject 24 (uneducated women). The second is an analogous but original form. The subject was thinking of another nurse with whom she had had an argument the day before on the subject of “love,” in which the other had maintained a much less idealistic attitude to the question than had the subject. The stimulus-word poor has become associated with the previous stimulus-word rich and the emotionally charged reaction connected with it, whereupon she became conscious of the contrast between her “ideal of love” and that of the other nurse. By poor in virtue she means the other nurse.

[315]     The same thought gave rise to the following quotation:



	to despise

	you think

	2.2





The quotation is word for word as follows:

Perhaps you believed

I should hate life,

[Flee to the deserts,

Because all dream buds

Had not bloomed?] (Goethe, Prometheus)

The subject knows only the first two lines of this quotation, she had quite forgotten the part in brackets. At this, the subject vividly thought of the other nurse and her low views on the subject of “love.” One sees from this how closely related expressions and quotations of this sort become associated with feeling-toned complexes, helping to create the infinitely copious unconscious verbal material used by feeling-toned complexes, which makes possible, for example, the poet’s countless variations on one single thought.

[316]     A further quotation:



	finally

	does not last for ever

	5.6





again refers to her love-complex. The reaction-time is strikingly long. The subject was thinking of the “brother of a woman friend,” who turned out to be her sweetheart; she was anxiously awaiting news of whether he had accepted a certain post abroad, wishing he would not go.

[317]     At the stimulus-word to kiss the subject reacted in a tone of surprise: “To kiss—yes—I cannot tell you that; we have just been talking about something.” She meant the discussion with the other nurse, who said that kissing was something dirty. To the stimulus-word time the subject reacted:



	time

	according to

	2.0





The next reaction but one was



	to reign

	according to …

	3.8





[318]     At to reign an older nurse who was in charge of the whole department came to her mind. A trifling incident of about that time made the subject think: “She regiments us in everything.” The stimulus-word to reign released this thought, which the subject could not utter; in its place appears the reaction-word according to used almost immediately before, which had a meaning when used with time but with to reign at the most only a remote one. Thus the gap in the reaction produced by the affect is filled by a reaction-word already used. A similar phenomenon was already observed in subject 19 in the group of educated men, who in an experiment under fatigue always reacted with yesterday to a series of stimulus-words that touched upon the complex.

[319]     The reaction



	to love

	in need of

	4.0





is accompanied by a sudden change of facial expression. This phenomenon refers to her love-complex and is important for us because we find similar reaction-phenomena (changed facial expression, sudden lowering of voice) in the pathology of associations, where emotionally important complexes are concerned.

[320]     At



	to choose

	advice

	3.2





the subject thought that one must be very careful in one’s choice of a husband; she thought that one ought to have good advice when having to make one’s choice.

[321]     A quotation, the reaction



	hope

	does not let one sink

	1.8





is based on a recent letter which the young man from Western Switzerland (le peintre) had written to her a short while before, and from which it transpired that he had not yet given up hope of winning her.

[322]     On the reaction



	love (lieb)

	empty (leer)

	3.0





the subject put an unusual inflection; it refers to her own love-life and must be put by the side of the reaction:



	to love

	in need of

	4.0





with a change of facial expression.

[323]     The reaction



	lazy

	why

	1.8





is again a quotation. The text on which it is based runs as follows:

The girl came to the spider

And the spider said: Why so late?

I have been spinning threads for three hours

See how finely and delicately they are twisted!

The content of these lines is summarized by the stimulus-word lazy. Also the reaction is determined by sound in the stimulus-words spät (late) and gedreht (twisted). An obvious condensation (Freud) of the situation and apparent form into the word träge (lazy) has occurred in the subconscious; this is already proved by the fact that the reaction-time is quite short and therefore there can be no question of a conscious search for quotations. One also sees that the subconscious or unconscious likes to associate quotations or complexes, often in such a way that fragments of quotations and songs which happen to have been picked up, and the continuation of which the subject does not know, are directly connected with the complex. In our present case, for example, the subject does not know the poem by heart.

[324]     We still have to prove that behind this quotation there lies a feeling-toned thought.

[325]     The verse, taken from a school poem, corresponds to the feeling-toned situation at the time. The subject was then, as already mentioned, on night duty in a ward. She slept during the day. In the morning she was relieved by the nurse who was on day duty in the same ward; she had several times in the last few days been annoyed that this nurse relieved her so late; we find the expression of this in this reaction.

[326]     Behind the seemingly insignificant, quite impersonal reaction:



	something

	important

	1.2





is concealed the thought of the saint’s day on the morrow.

[327]     To the stimulus-word to woo there was no reaction. The cause of this is once more the conversation with the other nurse about love. She recounted that she had permitted herself the joke of writing to an obscure marriage bureau, whereupon a widower had been recommended to her by this bureau as a good match. This idea displeased the subject very much.

[328]     To the stimulus-word doing the subject reacts and not doing (10 secs.). Behind this superficial reaction the thought of the argument about love is once more concealed.

[329]     When a complex is hidden behind quotations or superficial reactions of this sort, the reaction-time is usually short. While in the so-called failures attention is quite absorbed by the complex that is to be suppressed (that is, hidden from consciousness or from the experimenter) here a division of attention takes place. One part is devoted to the verbal reaction and this then bears a very superficial (linguistic-motor, sound) character; the other part is occupied by the emotionally charged idea. This part is frequently repressed and does not clearly emerge to consciousness. This interpretation is also confirmed by the frequent observation that such quotations and superficial reactions are produced with the most indifferent expression in the world although the observer, for example, knows that they refer to a strong emotionally charged complex and are conditioned by it.

[330]     The main part of the emotionally charged complex becomes split off and repressed. At the same time the chain of ideas unfolding in consciousness contains as representative of the complex only a quotation, for instance; this appears after a short reaction-time and indicates to the expert that under this cover an important complex is exerting its influence in the subconscious.

[331]     In other cases, where the affect is already shown in the quality of the reaction (intonation, expression), this split does not take place; the reaction becomes more difficult and the reaction-time lengthened (see the example to love / in need of; 4.0).

[332]     In the distraction experiment we find in subject 26, in the group of uneducated women, among the few reaction-words (bicycle, Zurich, clear, sad) that are repeated several times, two in which a complex is probably the cause of the repetition.

[333]     About the reactions



	bike

	wheel

	tram

	bicycle





the subject afterwards explained that her sweetheart cycled a lot, which immediately came to her mind when she heard the stimulus-words. The reactions



	fire

	Zurich

	station

	Zurich





remind her that in the discussion about love she had defended the town of Zurich and its inhabitants against the other nurse. The reactions



	moved

	sad




	mild

	sad





are connected with incidents in her family. In the reactions



	sin

	world

	0.8




	remorse

	death

	1.2





a recent accident was on her mind, in which a patient managed to drink some Lysol from an instrument dish. There were no serious consequences but the incident had happened in the ward in which the subject was on duty and had left her with a very unpleasant impression and a great feeling of guilt; hence also the perseveration in the above reactions.

[334]     Subject 27. The result of the experiment has the greatest similarity with that of subject 25 of this group. Admittedly the distraction phenomenon is not so marked (the subject gave her whole attention to both experiments). Reactions from the sound group are completely absent and the number of linguistic-motor forms is very small. The co-existences show high figures. The predicates are few, egocentric reactions absent, which indicates a very objective grasp of the stimulus-words. The figures for the same grammatical form of the stimulus-word and reaction are strikingly high, as in case 25 of this group. Thus our subject also belongs to the same quite objective reaction-type without demonstrable constellations. Many associations have lengthened reaction-times, without our having a retrospective explanation for it. We do not possess a more detailed analysis.

[335]     Subject 28. The predicates are relatively few (in the experiment under normal conditions, for example, only 8.5 per cent instead of 20.4 per cent, the average for uneducated women). The groupings, too, are below average in the experiments under normal conditions and under distraction; the linguistic-motor reactions, on the other hand, are above average for uneducated women (the latter is 24 per cent under normal conditions and 28.8 per cent under external distraction). On the whole, we are confronted by a case with relatively few internal and many external associations.

Subjects 27 and 28. Nurses, 23 and 28 years of age, Swiss, elementary-school education
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[336]     Although, or rather because, the general reaction-type appears somewhat superficial, the distraction experiment was successful, considering that uneducated women with many predicatives are usually more difficult to distract. Even if the external associations are no more numerous in the second part of the distraction experiment than in the first hundred under normal conditions, the internal associations have definitely decreased, while the sound reactions have increased.

[337]     In the second hundred under normal conditions we have an increase of internal associations. At the same time, we find (as so often) an increase of constellations, which are probably, as many cases show, the cause of this shift. (The fact that among the stimulus-words of the second hundred there are more than in the first hundred of the kind likely to awaken emotionally charged concepts may have an influence here.) In the first hundred under normal conditions six constellations, in the second hundred under normal conditions ten, in the distraction experiment two can be demonstrated. In the distraction experiment they are much less frequent. We have here almost exclusively complex-constellations.

[338]     The complex is linked to a romance with an unhappy ending. The subject was disloyally deserted by her lover after a long relationship.

[339]     The long reaction-times (mostly more than five seconds) are almost exclusively confined to these complex-constellations. Examples:



	male nurse

	hospital orderly

	11.4

	(the lover was a male nurse)




	heart

	stomach

	6.4




	to stroke

	to love

	5.6

	 




	to part

	to go

	5.6

	 




	dear

	angry

	8.8

	 




	freedom

	imprisoned

	6.0

	 




	to despise

	respected

	18.4

	 




	band

	to tear up

	5.2

	 




	false

	falseness

	7.2

	 





[340]     The subject did not really want to give an account of the few remaining constellations and long reaction-times, which cannot easily be recognized as belonging to the complex; they are therefore all the more suspect.

[341]     Here again we see the specific way in which the complex is manifested, i.e., the lengthened reaction-times. (This does not mean that these do not also occur in other cases, e.g., with rather difficult, unfamiliar stimulus-words.)

[342]     We have already found lengthened reaction-times as complex-phenomena (subjects 26 and 27 of this group); here they are almost exclusively complex-characteristics. There is a transition to the so-called “failures,” where there is no verbal reaction at all.

[343]     The repetition of reaction-words is almost exclusively limited to the experiment under normal conditions and concerns sixteen different words; the majority of them designate things from the everyday life of a nurse.

[344]     Subject 29. A glance at the ratio of the predicate to the groupings tells us that the subject must be classed as a predicate type. In keeping with the rule for the predicate type we find no clear effect of distraction. Sound reactions and indirect associations only occur in the first part of distraction. Egocentric reactions are well represented and evenly distributed. The highest number of internal and the smallest number of external associations occur again in the second hundred of the experiment under normal conditions. There we also see a maximum of failures (7), which are nearly all caused by a complex. Unfortunately the subject never gave us an exact explanation and her retiring character induced us not to insist on one. The subject only confessed that memories of particular events in her family were largely behind the failures and the lengthened reaction-times. In a few instances unusual stimulus-words were responsible.

[345]     Subject 30. Distraction was clearly successful; it is mainly characterized by a decrease of groupings and increase of linguistic-motor forms; the number of predicates, although fairly numerous, is somewhat more stable. The largest number of perseverations occurs under distraction, particularly in the second hundred of the distraction experiment. There are no egocentric reactions. From the type of reactions it is not clear whether constellations or complexes play a part in the associations of the subject or not. It is easier to draw some conclusions from the reaction-times occurring, for example, after provocative stimulus-words, e.g.,

 Subjects 29 and 30. Nurses, 18 and 27 years of age, Swiss, elementary school education
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	to kiss

	morning kiss

	8.4




	to remember

	letter

	11.0




	bad

	(failure)

	 




	rascal

	without means

	12.6





[346]     But we lack a detailed psychological analysis in this case. In the distraction experiment, repetitions of the form of the reaction occur; mainly we find reactions in the form of a whole sentence, e.g.,



	sin

	man sins




	repentance

	man repents




	love

	people love




	strong

	man is strong




	hatred

	people hate, etc.





[347]     Strikingly long reaction-times do not occur here; whether the repetition of form, particularly the reoccurrence of the word man, indicates similar complex-phenomena to those we found in subject 24 of this group cannot be established.

[348]     Seen from outside the associations of our subject make a very objective impression, without many subjective constellations. The rather variable and often strikingly long reaction-times, however, indicate that, behind the apparently objective reactions, complex-constellations are probably to be found after all. For practical reasons it was not possible in all cases to carry out a thorough psychological analysis, as could fortunately be done with a number of subjects.

[349]     Subject 31. The reactions are characterized by the great predominance of predicates, which make up the majority of the large number of internal associations. There is a definite inclination towards value judgments, which, however, do not have an expressly subjective (egocentric) character. The reactions betray a strong involvement with the experiment and with the meaning of the stimulus-word. In this way, in spite of a certain reticence and reserve, the more intimate content does emerge rather clearly. The subject is a very capable and practical housemaid, very religious. Occasionally she thinks of marriage. In the reactions under normal conditions the following reactions are repeated:

Subject 31. Maid, about 27 years of age, Swiss, elementary school education, fairly intelligent
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	practical

	twice

	good

	3 times




	house

	twice

	beautiful

	4 times




	room

	twice

	wonderful

	3 times




	church

	twice

	man (husband)

	3 times




	God

	twice

	child

	5 times





[350]     Shortly before the associations were obtained the subject was attacked by a large dog, which greatly frightened her.

[351]     The reaction dog was repeated four times. Once the subject showed a strong perseveration with the image of the dog.
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[352]     The reaction wolf is also repeated twice. To the stimulus-word cunning the subject reacts with wolf, volunteering that actually fox had occurred to her first. These reactions and repetitions clearly show feeling-toned complexes and therefore a strong personal participation.

[353]     The distraction experiment, which incidentally was carried out very inadequately, had no effect at all. Thus we have here the same behaviour as in the predicate types described above.

[354]     The failures, numerous with this subject, are distributed as follows: Of the seven failures under normal conditions, five concern emotionally charged stimulus-words such as heart, custom, flatterer, faithful, rich, revenge, etc. In the two series of experiments under distraction, the failures (ten in the one and five in the other) concern 8 per cent of emotionally charged stimulus-words in the one and 4 per cent in the other—a further proof that the majority of failures can be attributed to emotional causes.

SUMMARY

[355]     In the group of uneducated women we have eight subjects, with ages ranging from 18 to 28, and altogether 2,400 associations. From each subject we have two hundred associations under normal conditions and one hundred under external distraction.

[356]     Most of the subjects are fairly intelligent. More than half have attended secondary as well as primary schools. Seven subjects usually speak the Swiss dialect, only one speaks a South German dialect, which is more like standard German. Seven subjects are nurses, one is a maid. Two subjects react as predicate types; with neither was the distraction experiment successful. With a third subject, who gave a good number of predicates without actually belonging to the predicate type, the distraction experiment also failed; partly, no doubt, because the subject, in order not to let her attention be distracted, did not always make the strokes to the beat of the metronome at the stimulus-words. The distraction experiment was only partly successful with a subject with many groupings and no constellations. She almost doubled her effort in the distraction experiment, in order to pay attention to the stimulus-words as well as to the metronome beats.

[357]     With the remaining four subjects the distraction experiment was successful, although in general these subjects also strained their powers in the distraction experiment and made considerably more effort than in the experiment under normal conditions, because they found it more difficult than the educated subjects to divide their attention. On the whole the uneducated women were the group least able to divide their attention. The sound associations play a much smaller role as distraction phenomena than in the groups of educated subjects. Two subjects are of a purely objective type with few predicates, practically no constellations and strikingly many reaction-words with the same number of syllables as the stimulus-word. In two other subjects (24 and 26), complex-phenomena in various forms are predominant. In three subjects an increase of internal and a decrease of external associations can be observed in the second hundred of the experiment under normal conditions; it usually appeared that the complex-phenomena were also more obvious in the second hundred under normal conditions, while they diminish in number under distraction. In the marked cases, e.g., subject 24, the manifestation of the complex in the second hundred of the experiment under normal conditions is certainly not dependent on the increase of emotionally charged stimulus-words. It also appears with stimulus-words that for other people do not have this property at all.

IV. UNEDUCATED MEN

[358]     In the group of uneducated men we tabulate only a summary for the first six cases; the columns omitted are of no special interest. For the group of linguistic-motor forms, we have obtained the following mean values, from which none of the six subjects deviates significantly: experiment under normal conditions, first hundred 27, second hundred 30; external distraction, first half 22, second half 34. Definite complex-constellations are hardly demonstrable, and in almost all cases detailed analyses are lacking.

[359]     Subject 32. The external associations predominate over the internal but not to the same degree as in the educated subjects. The effect of distraction is clear: in the second hundred of the experiment under normal conditions we see the number of internal associations fall and the external ones rise somewhat. The figures for failures and egocentric reactions (4, 8, 6, 4) are strikingly high; they exceed the mean for these reaction-forms. In the absence of a more detailed analysis it is not really possible to find the significance of the failures in each association. There are practically no definite constellation-associations; neither do the reaction-times—apart from the few failures—betray any complex-constellation. They vary within narrow limits, 0.6 to 2.6 seconds.

[360]     Subject 33. Predominance of external associations, as in the preceding case. In the second hundred of the experiment under normal conditions, an increase of internal and decrease of external associations appears. We have been able to explain this phenomenon where we met it in other groups up to now, almost without exception, by the fact that the feeling-toned association-complexes emerge more clearly. Probably this is the case here too; yet the constellation-associations are here not very obvious and we possess only a fragmentary analysis. The sum of reaction-times in the second hundred is greater than in the first; the longer reaction-times are more numerous. In the second hundred there occurs significantly the reaction family / alone, 4.4 secs., the longest reaction-time that occurs with this subject.

[361]     The young man is engaged to a nurse. A series of reactions with somewhat longer reaction-times are probably determined by this thought-complex.

[362]     We find the most marked distraction phenomena in the first part of the distraction experiment, where we also find six sound associations.

[363]     We find indications of constellations in our subject in single reactions referring to military service.



	pupil

	soldier




	faithful

	soldier




	row

	rank





Others refer, with fairly great probability, to his engagement and his fiancée:



	dear

	to trust

	1.6




	hope

	at last

	1.6




	wreath

	ring

	3.2




	fidelity

	to let go

	2.4




	everywhere

	alone

	?




	family

	alone

	4.4




	to part

	to come together

	1.6





[364]     These reaction-times, which are rather long in relation to the other associations, support this interpretation. We find practically no quotations or the like in this or in the preceding subject.

[365]     Subject 34. The distraction experiment was not very successful; nevertheless it must be taken into consideration that the use of associations belonging to the sound and residual groups is more frequent in the distraction experiment than under normal conditions; the egocentric reactions disappeared in the distraction experiment, a phenomenon that may be regarded more or less as the effect of distraction. No constellation-and complex-associations are manifest.

[366]     Subject 35. The subject can just be included in the predicate type. A certain effect of distraction can nevertheless be noted. We see the internal associations decrease noticeably in our table and a definite increase of external associations only in the second part of the distraction experiment; on the other hand there is a maximum of sound reactions in the first part of the distraction experiment. Perseverations and egocentric reactions are completely absent. No constellation-associations are evident. We quoted this case (one of the preceding cases from this group could also have been taken) in our discussion on constellations and complexes (see subject 18, educated men) as an example for those cases in which we find the first constellations and/or subjective reminiscences.

 Subjects 32-37. Male nurses: (32) 40 years of age, Swiss, elementary-school education, fairly well read; (33) about 25, South German, elementary-school education; (34) 54, secondary-school education, intelligent, rather neurasthenic; (35) 37, elementary-school education; (36) 30; (37) 36, secondary-school education
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[367]     Subject 36. The internal associations diminish in number in this case as in the first few cases of this group. The predicates especially are very few. Define effects of distraction: the internal associations decrease both in the second hundred of the experiment under normal conditions and in the distraction experiment, particularly in the second part. Sound reactions, rhymes, and indirect and senseless reactions are numerous in the distraction experiment, particularly in the first part. In the second part they diminish again somewhat, but on the other hand the decrease of internal and increase of external associations is most marked. The figures for the same grammatical form are, as in the next case and in nos. 25 and 27 in the group of uneducated women, strikingly high (86 in the first hundred under normal conditions, 44 in the second hundred; 88 in each of the two halves of the distraction experiment). In keeping with this finding, egocentric associations are absent and the constellation-associations completely recede into the background and cannot be clearly recognized, as in the cases quoted.

[368]     In the second part of the distraction experiment there appears a certain amount of repetition, probably in embarrassment and as a distraction phenomenon:



	17.35 door

	castle (or lock)




	55. hall

	castle hall




	57. bridge

	castle bridge (drawbridge)




	69. shield

	castle shield (or lockplate)




	81. cellar

	cellar-door




	87. corridor

	door





[369]     Subject 37. Among the fairly abundant internal associations there are mainly groupings, while the predicates are not particularly numerous. The linguistic-motor forms are relatively few. A glance at the ratio of internal to external associations shows at once that the distraction experiment was successful; in fact the numbers obtained in the second hundred of the experiment under normal conditions foreshadowed it.

[370]     Our subject is like subject 36 of this group, and subjects 27 and 25 of the group of uneducated women, in the marked prominence of groupings and the figures for the same grammatical form, the decrease of predicative relationships and the almost complete absence of egocentric reactions and constellation-associations. We have here an objective balanced reaction-type.

[371]     This case is distinguished from the others by the predominance of subordinations and definitions within the groupings, while the other three subjects mentioned previously produced more actual co-ordinations.



	Stimulus-word

	Subject 25

	Subject 27

	Subject 36

	Subject 37




	 

	(Uneducated women)

	(Uneducated men)




	Sunday

	Tuesday

	Monday

	Monday

	holiday




	schoolboy

	girl

	teacher

	teacher

	boy




	head

	foot

	arm

	neck

	part of human being




	ink

	pen

	pen

	pencil

	writing material




	bread

	meat

	cheese

	flour

	food




	lamp

	oil

	candle

	light

	object in a room




	tree

	chair (?)

	bush

	bush

	plant




	wood

	coal

	coal

	coal

	fuel




	slate-pencil

	pen

	pen

	blackboard

	school implement




	fruit

	plum

	apple

	vegetable

	fruits




	helmet

	glove

	sword

	cuirassier

	head-covering





[372]     Subject 38. The subject may perhaps be included in the predicate types, although the predicates do not predominate greatly in the second hundred. Strikingly many co-existences. No reactions in the sound group. In the residual group the number of failures is noteworthy. The maximum (five) occurs in the second hundred of the experiment under normal conditions. The sudden occurrence of 6 per cent of repetitions of the stimulus-word in the second part of the distraction experiment is surprising. We also find 2 per cent of perseverations there. In the second hundred of the experiment under normal conditions the number of internal associations rises and that of external associations falls, as we have already found several times in connection with the emergence of complex-constellations. In spite of the predicate type, the distraction experiment was successful. The number of internal associations decreased and that of external associations increased more and more. The predicates in particular diminish noticeably in the distraction experiment.


EXPERIMENTAL OBSERVATIONS ON THE FACULTY OF MEMORY1

[639]     We have often observed in our association experiments with hysterical patients that the patient would not react for a long time to stimulus-words that were obviously related to his complex, and then would suddenly ask, “What was the word you said?” Closer interrogation revealed that the patient had forgotten the word of which he had just been reminded. We immediately recognized that this striking disturbance of memory was identical with the type of forgetting described by Freud, i.e., the “not wanting to remember” unpleasant impressions. The phenomenon that we observed is a particular case of a general tendency to repress and then forget the unpleasant image. (Cf. Freud’s papers.2)

[640]     It is to the credit of Freud, and partly also of Breuer—as is probably well known—that they have amply demonstrated this fact (forgetting equated with repression) in hysterical patients. The validity of this can be doubted only by someone who has not himself tested Freudian psychoanalysis. In more recent works3 Freud has demonstrated that the same mechanisms of repression are at work in the normal dream and in trivial incidents of everyday life (parapraxes in speaking, reading, etc.). In our experimental investigations we have also succeeded in demonstrating the repressed complex in such associations as are produced by calling out a stimulus-word. The laying bare of a repressed complex is of immense practical importance, e.g., in hysteria. Every hysterical patient has a repressed complex of causal significance. It is therefore essential for treatment that the complex be identified, unless one wants to forego such important psychotherapeutic aids. As Freud has shown, however, the inhibitions repressing the complex are so strong that the images concerned are very often split off from consciousness. It was to overcome this barrier that Freud invented his ingenious method of free association. This method is, however, extremely time-consuming and its use presupposes certain qualities in both the patient and the doctor. The same inhibitions are betrayed in our own method of association. A tabulation of the stimulus-words that have brought up inhibitions shows quite clearly into which category the repressed complex may fall, and from this one can obtain valuable pointers to supplementary questions. To get a clearer idea of the type of complex one can then intersperse additional pertinent stimulus-words. The art of the method, which is never easy to use, lies in distinguishing the reactions connected with a complex from the irrelevant ones. I have therefore compiled a series of so-called complex-characteristics.4 In principle the complex-characteristics are the same for normal and pathological associations. Furthermore, to lay bare the complex is of far-reaching significance in applying our experiments to the field of criminal psychology. Hans Gross and his pupils have shown this, stimulated by our experiments.5 The complex in this case is the fact of a crime: the stimulus-words are the designations of things associated with the mental picture of the crime.

[641]     The observations mentioned in our first paragraph became the point of departure for a new method that points to those associations attributable to complexes. The reproduction method, as I should like to call it, can be described as follows: After completing an association test (usually one hundred words), we try to find out whether the subject remembers how he reacted to individual stimulus-words. We simply repeat the experiment, always allowing the patient enough time to recall his previous reactions. In this reproduction method certain regular characteristics come to light, which I should now like to outline briefly. In these experiments my leading idea was to find out whether failures of memory were accidental or whether a system behind them could be revealed. I have carried out this experiment on mentally healthy people and on patients, and have, at least in principle, always found the same phenomena. (Organic disturbances of memory are of course excepted.) As this article is only concerned with establishing and describing this phenomenon, I have selected as examples two pathological cases in which the phenomenon in question is quite pronounced.

[642]                                                     CASE NO. I

A 32-year-old professional musician who was undergoing psychoanalytical treatment because of vague anxiety-states and a compulsive fear of not being able to give solo performances. Two years previously he had become engaged, but the engagement soon broke up owing to moodiness and quarrelling. The young woman was of an implacable, quarrelsome, and jealous nature. This led to violent rows and finally to the breaking off of the engagement when the patient made the mistake of writing picture postcards to another girl. During the nights following these quarrels the patient could not sleep, and it was then that the first nervous symptoms appeared. About a year previously he had had a secret affair with a lady of a rich and distinguished family, but this had soon been broken off. In January of that year the patient became engaged to a rather unintelligent girl who was, however, already three months pregnant by another man, which the patient did not then know. The numerous excitements brought on by these circumstances aggravated his nervous condition to such an extent that he had to seek medical advice. It should also be mentioned that he had led a very dissolute life between the ages of 18 and 25, as a result of which his physical strength had allegedly been greatly impaired.

Association and Reproduction Test

[643]     The results of the two tests are set side by side. Those associations that were either not reproduced or wrongly reproduced are shown in italic type.6
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[644]     In these associations several clearly feeling-toned complexes are evoked. Their symptoms are mainly a delayed reaction and its influence on the following reactions. I will not proceed further with this analysis as it might lead too far.7

[645]     The remarks given with the reactions should enable the reader to get his bearings. Those points where the analysis showed an association constellated by a complex have been noted. If we now look over the whole experiment we can see that, with very few exceptions, the incorrect reproductions to the repeated stimulus-words are those that are directly constellated by a feeling-toned complex or those that immediately follow a critical one, and therefore fall within the area of the perseverating feeling-tone. In many places the perseveration can be quite easily recognized by the prolonged reaction-time or by the form and content of the reaction. Out of 38 incorrect reproductions there are only five in which analysis could not demonstrate any kind of complex-constellation. Nevertheless, the prolonged reaction-times usually found in such places indicate a feeling-tone.

[646]     Analysis is exceptionally difficult and time-consuming in the case of half-educated and uneducated people; in fact, it often proves almost impossible to reach any depth because of lack of co-operation. Also, with patients from an out-patients’ clinic, you may easily meet people who have every reason to keep their secrets. Apart from these exceptions, which need not be considered, it becomes quite clear that the forgetting does not apply to the irrelevant reactions, but to the significant complex-reactions. Should this be generally confirmed, we should have found a method, in this reproduction process, of objectively revealing complexes from the reactions. But this method can also be theoretically valuable in that it shows us a way to investigate the much discussed connection between feeling-tone and memory.

[647]     Before we go further into these questions, I should like to refer to a second case.

[648]                                              CASE NO. II

An educated young man, 22 years old, excitable and sensitive, sanguine, morally unsound, not particularly intelligent. He is well known to the writer and has also given sufficient information about the complexes broached by the associations.

Complex I: The patient is very excitable and extraordinarily sensitive. This characteristic brings him into frequent conflict with his environment. One of these conflicts has led him to a mental hospital. The patient had a good friend who once made a joke of sketching him with ass’s ears, and produced this caricature in the presence of ladies. The patient took him to task about this, but the perpetrator denied having done it, whereupon the patient slapped his face and challenged him to a duel with sabres.

His relationship with his family is strained.

Complex II: Numerous love-affairs. The patient had been given a diamond pin by one amorous lady, which he wore in his tie, and had recently lost a stone from this, which annoyed him a great deal. One of these relationships is with a Greek woman. In the year he has just completed in the cavalry he led a wild and dissolute life.

Complex III: The patient recently wanted to become engaged to a woman of means, but it came to nothing.

Complex IV; The patient has decided to study agriculture, which seems to keep him occupied for the time being, and he is also enthusiastic about rowing and other sports.

[649]     I am giving full details of the associations in this case. The method of analysis is the same as that I have already demonstrated in the work on the reaction-times. I have marked with the appropriate number all the places where the analysis certainly or in all probability shows a complex. Those associations to which the reactions were either not remembered or wrongly remembered in the reproduction test are shown in the table, as on the previous occasion.
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Note to test: Reactions 94–98 are influenced by a complex that requires some elucidation. These reactions show various intense complex-characteristics. Obviously the complex is hidden by the words at night. From the first reproduction onwards, there is a marked increase in the reaction-time. I suggested to the patient that this might be due to a more recent love affair, but he did not admit it. There is a similar increase in the time taken after 88, to kiss/pleasant, and it is difficult to understand why 56, to pay attention/lecture, should take as long as 6.2 seconds. Complex-characteristics in reactions to words such as to kiss, to sleep, still, to pay attention, gave rise to the suspicion that the patient had begun an affair behind our back.

On the day following these tests we intercepted a letter addressed to the patient. This was from a girl whom he had met when he was allowed to go out on parole, and suggested how they could keep their relationship secret and how they could arrange a rendezvous.

[650]     In this series of associations there are obvious complexes expressed in the usual way. Out of one hundred reactions there are only 13 in which memory failed. When we now examine where these 13 unrepeated reactions occur, we see that 12 of them are found at points constellated by a complex;7a one follows immediately on a complex-reaction. We may therefore suppose that the disturbance of memory is connected with the complex, or with its feeling-tone. As I have shown earlier,8 strong emotions, especially feelings of unpleasure, are expressed in abnormally long reaction-times.

[651]     The arithmetical mean time of all correctly repeated reactions is 3.0 seconds. The mean of those not repeated is 5.0 seconds. Thus the times taken for those reactions not repeated are significantly longer than those of the others, which gives us an objective confirmation of our supposition that there is a connection between the disturbance of memory and the strong feeling-tone of the reaction.

[652]     The first reproduction test followed immediately after the initial test of one hundred reactions. I had the test repeated again on the following day, and the results are shown in the column headed “2nd Reproduction.”

[653]     Of the hundred reactions, 14 were incorrectly reproduced on the second occasion. (The second reproduction was assumed to be correct if it was the same as the first reproduction, when the initial reaction had been incorrectly remembered.)

[654]     Eleven of the fourteen incorrect reproductions concern reactions that had been correctly reproduced the first time but that, because of their content or the length of time taken, appeared to suggest the presence of a complex. Only three were wrongly remembered on the second reproduction. We can thus see that the amnestic blockages have developed further in the same direction as in the first reproduction test, and give rise to a series of reactions that also belong to the complexes. For practical purposes it would seem to be advisable to leave some time between the first test and the reproduction tests.

[655]     In my experience the amnestic blockages occur just as frequently with critical reactions as with those immediately following. These two cases represent the usual behaviour. But there are even more island-like amnesias, particularly, as it seems, in hysteria, where the feeling-tones are of great intensity and can extend over many subsequent reactions. Thus, I recently found in the case of a 23-year-old hysterical woman, who had only 13 per cent incorrect reproductions, the following interesting chain of reactions:

[image: Image]

[656]     The stimulus-word water had awakened the memory of a suicide-attempt, as was subsequently shown through psychoanalysis. With angel the image of death and the hereafter immediately appeared, this time with persisting feeling-tone that hindered the subsequent reactions in a way shown by the decrease in reaction-times. All four reactions showed themselves to be amnestically blocked.

[657]     The theory of our phenomenon is closely related to the teaching of Freud, whose psychological depth and fertility are still not sufficiently appreciated, in particular by psychiatrists. Freud says in effect that forgetting is frequently caused by the feeling of unpleasure associated with the forgotten image, i.e., one is inclined to forget what is unpleasant and what is associated with the unpleasant.10 The process underlying this forgetting is the repression of the affect of unpleasure which one can observe every day in hysterical cases. “Systematic” forgetting plays, as I have shown,11 an important part in the origins of the so-called Ganser’s twilight state. Up to now only Riklin12 has taken up my suggestion and developed it with any result. These investigations fully confirm the correctness of Freud’s teachings on this point. That just the essential matter (i.e., the repressed complex charged with unpleasure) is forgotten is the obstacle in psychoanalysis that is often the most difficult to overcome. One usually comes up against amnesia (“I don’t know,” “I have forgotten,” etc.) where the important matter lies. The amnestic blockages in our experiment are nothing but hysterical amnesias. They also have in common with hysterical amnesia that not only what is significant is forgotten, but also related ideas which happen to coincide with the perseverating unpleasure.

[658]     The reaction-words that are so easily forgotten seem like excuses; they play a similar role to that of Freud’s “screen memories.” When, for example, a hysterical young girl takes an agonizingly long time to react to to kiss with sister’s kiss and afterwards has forgotten how she did react, it is understood without further ado that sister’s kiss was only an evasion, which must conceal an important erotic complex. Such reactions are reminiscent of simulation (naturally, unconscious) and resemble the “screen memories” with which hysterical subjects conceal events that are of causal importance.13 Another reason for the speedy forgetting of these reactions is their superficiality; for these words can just as well be replaced by a number of different words of an equally superficial kind. The deceptive nature of such reactions is one aspect of the well-known general impression that has so often caused hysterical subjects to be accused of conscious pretence. It should, however, be pointed out that very often the complex hidden by such an evasion is completely cut off from consciousness, since in fact hysterical subjects can very often only under hypnosis be shown what lies behind the suspect reaction.

[659]     As the experiment shows, the incorrect reproduction has the value of a complex-characteristic. (I do not know whether irrelevant reactions are also forgotten.) It can have a positive value through its content since, as a second association to the stimulus-word and the repressed complex, it can be very useful in analysis. The same is, of course, true in research on criminal psychology. I should like to point out that, as in the association test, so also in the reproduction method, the repressed complex can betray itself in the reaction even though it is unconscious; it does so when it is split off from consciousness, as is often the case in hysterical patients. So far as I can see, where repressed complexes are concerned the same phenomenon occurs with normal, hysterical, and catatonic subjects; in normal cases there is a brief embarrassment or momentary blockage, in hysterical cases there is the well-known arbitrary amnesia, and in catatonic cases there is a complete barrier. The psychological mechanism, however, is the same.


DISTURBANCES OF REPRODUCTION IN THE ASSOCIATION EXPERIMENT1

[918]     My reproduction method, which I introduced in a short communication in the Zentralblatt für Nervenheilkunde und Psychiatrie in 1905,2 has recently been repeatedly criticized (by A. Gross, Heilbronner, and Isserlin3). Because of an undue amount of other work I am, to my regret, only now able to complete my unfinished paper by giving it the support of statistics. In 1905 I maintained the following:

[919]     If, after the completion of about one hundred associations, the subject is asked to repeat the original answers to the individual stimulus-words, memory will fail in several places, in such a way that the previous reaction is either not reproduced at all, is given incorrectly, is distorted, or only given after much delay. The analysis of the incorrectly reproduced associations showed that the majority of them were constellated by a “complex.” Since most contemporary workers doing research in this field tend to attribute to Freud’s psychoanalytical method no heuristic value at all, it is denied to me to take the shortest course and simply corroborate the above statement by means of analyses. To eliminate the subjective aspect of analysis, which is so much feared, I have no choice but to adduce as unobjectionable evidence the objective signs of complex-constellations, complex-characteristics, and their relation to incorrect reproduction. I found that, in associations that were recognizable through complex-characteristics, a complex was responsible for the constellation, i.e., had “interfered” and brought about a disturbance. If these characteristics are really significant, i.e., if the analytical method has led to a correct result that could be verified, then the characteristics in general must stand in close relation to each other, i.e., they must tend to appear together in certain associations. This applies, for instance, to incorrect reproductions and prolonged reaction-times. If this is not the case and the complex-signs are indiscriminately scattered over the whole test, then the analysis has led to a wrong conclusion.

[920]     I further mentioned in my previous communication: (1) The incorrectly reproduced associations occasionally have an arithmetical time-mean that exceeds the general arithmetical mean (one example). (2) The incorrect reproductions apparently occur as frequently with the critical as with the post-critical reaction. (3) Occasionally there is a tendency to serial or to isolated disturbances in reproductions. (4) I looked for the theory of the phenomenon in the general characteristics of the complex. I then stressed one feature in particular, repression (Freud), because precisely this feature seemed to me best to explain the inhibition of the correct reproduction. The main characteristic of the complex is certainly its relative independence, which can manifest itself particularly in two directions: in increased emphasis and stability in consciousness, and in repression, i.e., resistance against reproduction while in the unconscious. Therefore the associations belonging to the complex lack the “disposability” of other less significant psychic material (this, by the way, happens only when the special complex is inhibited and must not come to the point of reproduction). The complex itself, of course, completely, even hypermnestically, controls its material. This reducing of the disturbance of reproduction to a more general psychological characteristic seems to me to explain something. Of course, the hypothesis does not apply to every case, for then one would first have to make sure that all interferences from outside (fortuitous ones) are completely excluded; my hypothesis applies only to the majority of cases, as well as only to the majority of complex-characteristics. (5) The complexes indicated by the association experiment are usually charged with unease, which is why the exceptional condition of the complex during the experiment may well be described as “repression.”

[921]     It is now my task to demonstrate exactly what my conception is based on, i.e., to prove that the disturbances in reproduction are complex-characteristics, and therefore as a rule appear together with other complex-characteristics. There cannot be a simple method of verification, because we have to consider that the reproduction-disturbance, like all other complex-characteristics, is not a necessary feature of the complex, and also that, like the other complex-characteristics, it is not exclusively tied to the critical reaction but can also occur with the one that follows. The complex-characteristic most frequently met with is the reaction-time.

Disturbance in Reproduction and Reaction-time

[922]     The most obvious method of comparison would be simply to compare the arithmetical mean of the times of the incorrectly reproduced associations with the arithmetical mean of all the times or of all the remaining times. But this method would only be to some extent reliable if the disturbance in reproduction coincided with the prolonged reaction-times. This, however, is not at all the case; the situation is much more complicated. The following quite varied cases occur:

[image: Image]

[923]     These complicated relations have to be taken into account by the method. In a previous one of the Diagnostic Association Studies,4 I used the probable mean to determine the prolonged reaction-times because of the fact that the arithmetical mean is as a rule disproportionally high owing to the undue influence of excessively long times, which obviously cannot be compensated for by excessively short times, since the reaction-time has unlimited variations only in the upper ranges. The probable mean therefore generally gives a much better picture of the average speed of reacting. What exceeds this average may as a rule be considered to be not quite normal. But the probable mean is only applicable for large series of numbers, otherwise it is too inaccurate, because it can be considerably altered by trivial chance-events. For small series of numbers we therefore have to use the arithmetical mean. So I have started with the probable mean of the whole test, first counting how many reaction-times of incorrectly reproduced associations exceed the probable mean, how many equal it, and how many do not reach it. If my previous assumptions are right, then one might expect to find the majority of reproduction-disturbances above the probable mean. Those reproduction-disturbances that fall on or below the probable mean can be due to perseveration and therefore may immediately follow a prolonged reaction-time; one has therefore in these cases to examine the reaction-time immediately preceding the disturbance. Actually the reaction-time immediately following should also be investigated, because the time-increase may not occur until afterwards. This, however, would lead us rather far afield. I have not embarked on this investigation hitherto, because it seemed to me that such cases are not very frequent. Let us first see how far we get with the two just mentioned. I should like to stress that since the methods just mentioned do not involve the subjective element, we can approach the task of verification with confidence.

[924]     The material I have chosen for my inquiry consists of twenty-eight cases, all of which were investigated some time ago and for purposes other than the verification of the present assumption. Not quite a third of the cases were investigated by me, the other two-thirds by various assistants, some of them several years ago. Among the subjects of the experiment only three are mentally sound, the others are neurotics and psychotics of the most varied kinds and of the most varied reaction-types. The material is therefore as heterogeneous as can be, offering the smallest chance of uniformity in the result. I have collected the results in the following table (all the times are given in 1/5 seconds):
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[925]     These figures lead to the conclusion that an average of 62.2 per cent of the incorrectly reproduced associations fall above the general probable mean of the reaction-times, 7.5 per cent equal it, and 30.2 per cent lie below. This is as originally expected. An average of 33.0 per cent of the associations is incorrectly reproduced. The time-means of the last two columns have to be considered with the reserve mentioned above. They contain cases of quite different significance. As already stated, only the reaction-time immediately preceding the incorrect reproduction was considered, and this only in those cases in which the incorrect reproduction itself fell below the general time-mean. But it is quite possible that the incorrect reproduction is not the result of perseveration, but that the critical reaction has a short reaction-time, with the longer reaction-time following. In this event the result would be considerably distorted. Therefore we shall be faced with minimum figures. The time taken to give the incorrect reproductions discussed here exceeds, however, the probable mean by an average of 7.8 and the arithmetical mean by 4.1. The values on which this calculation is based vary, however, considerably. The series of numbers in the last column are not so varied and are richer in material, but the same considerations apply to them as to the figures of the last column but one. Here too we find that the reaction-time preceding these reproduction-disturbances exceeds the respective probable mean by 4.2 and the arithmetical mean by 0.4. Here we are reminded that the arithmetical mean tends to be disproportionally shifted upwards, as is anyhow sufficiently demonstrated by our figures. These figures are not contrary to expectation, but in my opinion confirm our assumption. If one considers how extremely complicated psychic processes are, and how difficult to control, especially in the field of associations, one is actually amazed at the relative regularity of the results, which cannot even be compromised by a schema that does not claim to be complete.

Series of Disturbance and Reaction-time

[926]     In my material, 63.9 per cent of all the incorrect reproductions are arranged in series. This fact shows that there is every reason to postulate a relationship between incorrect reproduction and complex, since the complex with its perseveration is a series-forming factor par excellence in the association experiment as well as in ordinary psychological life (which, according to the opinion of certain people, must not be related to psychology). If this conclusion by analogy is right, then the series of disturbances must show the same complex-characteristics as the complex-sequences; hence, first of all prolonged reaction-times. In order not to amass unnecessary tables I omit giving figures for each subject. That there is enough material to calculate averages is evident from the above-mentioned percentage figure. The number of the incorrect reproductions underlying this calculation amounts to a little more than six hundred. We calculate the arithmetical mean for all the incorrectly reproduced associations following one another immediately and compare the mean with the probable mean and arithmetical mean for each subject. Sequences of

[image: Image]

[927]     We see an increase of the time-values up to the series of four disturbances, whereas for the series of five and more they are again lower. This result does not fit badly with the analytic consideration. Not infrequently we can see a strong complex perseverating through three and four disturbances, sometimes with uneven decrease of the reaction-times. The stronger is the complex aroused, the stronger, cum grano salis, will be the disturbances produced by it. In longer series, however, (which in any case are much less frequent), other factors that interfere with the experiment often appear.

[928]     We can summarize by saying: In the main the disturbance in reproduction is correlated with a prolonged reaction-time; where it is not correlated with this, the preceding reaction-time tends to be prolonged in the majority of cases. (The question of the reaction-time following is left open, because it is of secondary importance.)

[929]     One can apply another, perhaps even more instructive, method to demonstrate the higher time-values of the disturbance-sequences. I have taken twenty-four cases with well-developed sequences from my material and arranged them in two categories as follows: First, those series that begin with a reaction-time longer than that of the immediately preceding associations, thus:



	Association

	Disturbances

	Association correctly repr. at end of series




	correctly repr.

	I

	II

	III

	IV

	 




	9

	10

	8

	6

	6

	7




	10

	82

	15

	—

	—

	11




	6

	92

	15

	8

	—

	8




	12

	35

	16

	16

	—

	14




	 

	 

	etc.

	 

	 





[930]     In this way I have arranged one hundred and nineteen series of this category, added the individual columns, and divided by the numbers of figures in each column.

[931]     The second category concerns those series in which the disturbance begins with a reaction that is shorter than that of the immediately preceding correctly reproduced association. For the purpose of comparison I have also taken the reaction-time of the association preceding the one before the disturbance, no matter whether it has been correctly or incorrectly reproduced. Those complicated by “mistakes” were excluded from the calculation, although such sequences would have made my results even more impressive.

[932]     This category is therefore composed as follows:



	Preceding

	Association correctly repr.

	Disturbances

	Association correctly repr. at end of series




	association

	with long R.T.

	I

	II

	III

	 




	14

	17

	8

	21

	—

	10




	12

	15

	13

	55

	12

	13




	8

	40

	12

	20

	—

	9




	 

	etc.

	 

	 

	 





[933]     This category consists of 56 sequences. A few sequences in which the correctly r