Part III. A Theory of Mental Tuning




10.1 Introduction to the Theory of Mental Tuning

In this Part, I iovestigate the changes in the method of information

proceasing im our brains, which occur under the influence of three

related factors:

9. the number of parallelprocesses simultaneously processed;

2. the number of orientation reactions occurring during a certain period
of time;

%, the relationship between excitation and inhibition at a particular
moment .

These three factors are the components out of whieh the variable arocusal

from the Inpner S5tate Plane is built up. Generally we could say that this

Part concerns arousal and the effect of different levels of arousal on

the cognitive functioning.

I have already mentioned that Bandler and Grinder only have a limited

number of consciousness states in their terminology. In the first place

they distinguish: 'btates of conscliousness" and "altered states of con-

scicusness"”. Further, in NLP we encounter the terms ‘stuck states’ and

"resourceful states’.

Within peychology, the subject "arousal and performance’' hag been consi-

derably explored experimentally. I shall also to some extent mention the

development in this field.

10.2 Arougal and Ferformance

Also in the 1500 metres (three-threequarter lapas), athletes need the

bell and the lap-board. [n their high state of arousal, they are some-
times no longer able to count up to four. The same goes for skaters and
sycliste,

People who have difficulty speaking in public, do sc because they are

too "wound up". Those who are too calm, also can't really '"perform" be-
fore a large audience. Racing drivers, billiard players, musicians, chess-
players, mountaineers and artists are all familiar, implicitly or expli-
citly, with the problems of "mental tuning". A particular performance

requires a particular level of arousal. Those who are able to control
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their mental system, and who are able to produce the necessary level

of arousal, have the capacity to execute a particular performance.

The concept of mental tuning is partly derived from Hockey (1978, 1979),
who maintains thst a certain arousal level is an essential prerequisite
for a particular optimum verformance. A perscn playing chess must adjust
his level of activation to be able to think about the next move whilst
sitting in a chair. This is a completely different state of consciousness
from that required by an athlete in the 3000 metres steeple chase.to avoid
triping over a jump. As a concept, '"mental tuning"” is fairly evident, and
stems from the original theorization of Yerkes and Dodson in 1908 (see

Mandler, 1979).

In guided fantasies or hypoosis a client or subject must be relaxed. This

relaxation is accompanied by a low level of cortical arousal. The tech-
nique of inducing relaxation, as applied by hypnotists, servec to produce
the right level of arousal in the subject. I agree with Edmonston.(1980),
who states that relaxzation i1s an absolute neceasity for hypnosis, even if
this appears to be contradicted by counter examples, such as the so-called
"alert trance'.

In this part we will examine how, by self regulation, people mentally
adjust themselves, and how, via communication, they mentally adjust others.
The way in which people influence the level of arousal of each other has
only received sporadic¢ attention from psychologists. I would like to show
in this section, how important ''mental tuning'' is, especially for the
understanding of socialpsychological phenomena, such as hypnoscis and de-
individualization.

In the methodé of Bandler and Grinder, we repeatedly encounter the terms
'pacing” and "leading'. Pacing stands for: tuning in to, and joining the
client. From the theoretical point of view of mental tuning, vpacing is"
to gain contact with the information processing method which the client
has at that wowent. The information processing method is strongly depend-
ant on the level of the clients cortical arousal. With this contact the

therapist can attempt to bring about change in a direction he chooses.




He can make the client calmer or even more excited. Not all aspects

of what Bandler and Grinder term ''pacing' concern adjiistment of the
arousal level between the therapist and the client. Often it is alsgo
locus adjustment. The therapist can look for contact in the system of
representation used by the client (visual, kinesthetic, auditory). I

am of the opinion that the theory of mental tuning, as I have built it

up around the three components of arousal - parallelprocesses - orienta-
tion reaction and inhibition/excitation, make many facets of human commu-
nication understandable. In particular the processes accowmpanying hypno-

tic phenomena fit very well into such a model.

11.1 Parallelprocesses

In the early work of Broadbent (1958), the difference between parallel
information processing and serial information processing already played
an important role. At present, most theorists are agreed that in our
brains we have the potential for parallel information processing. 35chnei-
der and Shiffrin (1977) nave explicitly worked this out. In the field of
hypnoste research, as represented by Hilgard (1977), the idea of parallel

information processing has also taken root.

My theory involves several sequences of engrams which, spatially separated,
simultaneously occur alongside each other. In connection with this I call
every sequence of engraws a parallel process. Human beings can assiwmilate
an indefinite number of parallel processes simultaneously. Schneider and
Sniffrin indicate - and I am in agreement - that the capsacity for parallel

asgimilation is very large.

Bandler and Grfnder refer to the limited capacity of the conécious pro-
ceseing mode (the short term wmemory). According to Miller that is 7 : 2
chuncka of information in size (Miller, 1956). Shiffrin and Schneider
(1977), however, do not refer to this capacity, but indicate that the
conscious wodus consists of serial information processing. The unconscious-
ly processed sequences of engrams can be assimilated in large quantities

simultaneously, but in the conscious mode there is only room for one



process at a time. For the sake of simplicity, I state that the number

of parallelprocesses, which can be unconsciously assimilated, is ‘''very
large". There is not always & necessity for a lot of siwmultaneous paral-
lelprocesses, because unconsciously processed automatic sequences of
engranms are in the main over very quickly. The period of time between
stimulus presentation and response is short in the case of unconscious
parallelprocesses. Therefore, we do not usually need to have very many

of them together. Within my model, the number of parzllelprocesses will
form a baBic measure of mental activity. However, as the processes are
assimilated unconsciously, the subject himself has no access to this
measure of mental activity. We cannot ask someone how many processes he
or she is simultaneocusly assimilating., This can only be deduced from the
number of motor-responses which must have preceeded through suchlike pa-
rallelprocesses. Yhenever someone is observed making multiple motora=
regponsées, this implies large parallel processing activity. A musician,
who sings, plays and dances, and at the same tiwe discounte the reactions
of the audience and of his colleagues, is a good example of large paral-
lel activity. Although the absolute number of parallelprocesses in this
musician must be very large, this does not imply a high level of arousal.
All automatic processes can proceed at a relatively low level of intensi-
ty. They are well engrained, and require a minimum of seareh activity =
and it is search activity which provides the arouszl. Whemever only auto=
matically assimilated unconse¢ious parallel processes are in gquestion, the
search activity is minimal, If the musician plays a pisce all the details
of which he has automated, by wWeeks of rehearsing, then it is quite possi-
ble for him t? give an enormous amount of motor response with a relatively
low level of arousal: the wonder of playing musie.

The number of parallel processes is a measure for unconscious activity.
This measure has only a statistical relationship to the consciously pro-
cessed information. I have already stated in Part II that conscious pro-
cesses arise from unconscious processes. Not before the occurrence of

orientation reactions in unconscious varallel processes, consciousness

comes into existence. When there are many simultaneous parallelprocesses,




the chances of orientation reactions occurring increases. The chance
that in a group of parallelprocesses an orientation reaction occurs,
because in one of the Bequences of engrams a succession problem appears,
is not a constant chance. It depends merely on the amourt of automati-
zation of the particular sequences. Therefore, when someone learns some-
thing new, we can expect the chances of this activity involving orienta-
tion reactions to be high, whilst the chances of orlentation reactions
in '"highly automatic'" behaviour are only slight. Driving a car is a

good example; although this is a very complex form of behaviour, execu-
tion can be so automatic that during a drive hardly a moment of 'drive-
consciousness" occurs. Attention can be paid to other, less easily exe-

cuted, processes.

11.2 Attentional Shiftas

Orientation reactions always manifest themselves as attentional shifts.
Pope (1978) describes research in which he registers the number of atten-
tional shifts in different body vostures. On average these occurred once
every six seconds. The incidence of attentional shifts wag lowest when
lying down, whilst it was the highest when walking « At first the sud-
jects had to note by introspective methods the attentional shifts. This
in iteelf implies already a number of attentional shifts per observation.
Therefore, it seems incorrect to say that once per six seconds is a real
approximation of the normal nuamber of attentional shifts., I exvect that
the real number is much higher. The differences between the body postures
appears to me to be significant. It can be relied on that there is a
relatiooship between body posture and mental activity, and in a manner
which is to bé expected: as the body posture becomes more passive, mental
activity decdlines.

The number of parallelprocesses can, in my opinion, be wmost reliably
traced by counting the number of motor responses.(1). But not all se-
quences of engrams result in a motor reaponse. Execeptions are: orienta-
tion reactions which extinguish, sequences of engrams which merge with

other sequences of engrams, and sequences of engrams which are inhibited
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by process inhibition. Therefore, the exact number of parallel processes

can never be established. An impression of the number can, however, be
given by an approximation based on the response frequency. It is also {
difficult to gauge the number of orientation reaections. Only the genera-
lized orientation reactions manifest themselves strongly in the EEG. The
smaller succession disturbances cannot be distinguished in the EEG. Per- H
haps in the future, a reliable gauge for orientation reactions will be |
found via eye movement registration. For the present, a model must suffice
in which it is only stated that in a large number of parallelprocesses
orientation reactions are still occurring. And that this combined process
of parallelprocesses and orientation reactiens can be seen in the EEG ‘
as a certain level of cortical arousal. - |
The diagram below illustrates how orientation reactions oceur again and i
again in a number of unconsciously assimilated parallelprocesses. Some !
time after the beginning of the orientation reaction, this comes to con-
sciousness. The process which has become conscious in this way remains
conscious until another orientation reaction gives an attentional shift

to another parallelproces.
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In the engram theory I have indicated that a sequence of engrams begins
to run as soon as an engram is intensively enough partially activated.
Once the threshold is crossed it cannot be stopped. The segquence of
engrams becomes a compulsive feedforward process which only stops if a
motor response can be given. Besides this, there are also a number of

other ways a sequence of engrams can be stopped. This has already been

indicated earlier; ... the diagram below shows what can happen to a col-
lection of N parallelprocesses. Of the total number of parallelprocesses
started, some result directly in a motor response. Others do this with
an orientation reaction as an intermediate step, after which orientation
reaction a motor response also follows. Sowme also lead to an orientation
reaction, but get stuck there. In the case of these sequences of engrams,
no continuation process is possible. Such generalized orientation reac-
tions extinguish because the synaptic connections of the searching en-
grams become exhausted. The extinction of orientation reactions is not
only a theoretical possibility, but occurs as an intense emotion, nmostly
a8 a ftt of crying, a fit of anxiety or as violent anger. We shall en-
counter the extinction of orientation reactions again at the end of this
book, where it deals with flooding, a therapeutic intervention in which
the ¢lient is exposed to as intense as possible emotion rousing stimuli.
This 18 continued until the emotional reactions cease.

In peopla there is a tendency to interrupt the nrocess of orientation
reactions by means of inhibition, Via this processinnivition, which is

a procesas esvecially regulated by the frontal eortex, an orientation
reaction can be stopped. This is another way in whien a gequence of en=
grams can Stop. Besides the orientation reactioms which extinguish, it
is especially the inhibited orientatiom reactions that account for the
teromination of a large number of sequences of engrams which are not con-
verted into a motor response.

Of all parallelprocesses, there are also some which disappear through
confluence. TWwo engrams can combine and continue further as a single

proces.
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11,3 Serial and parasllel

In the previously described model attention appears as = perial process.

The orientation reactions, which occur in a complex of gimultaneous active
parallelprocesses, attragt the attention to themselves in turn. Attention
jumps from orientation reasction to orientation reaction. Most orientations
are of limited wagnitude. They lead to a gingle moment of consciousness,
after ;hich the particular process can progeed again unconsciously. Thia
mechanism is responsible for our conscious experlenge, We eéxperience serial-
ly, one thing after another, and we exclusively experience those things

that are new or unknown to us, thinge which are not yet entirely absorbed

in automatic processing.

Within my theory, the level of gortical arcusal is fully linked to the
amount\nf search activity that is necessary to let run all the procecces
which a person hag in his brain at a partieular moment. This specific arcu-
sal theory ospu;iilly predicts that the number of orientation reactions

has most influence on this arcusal level. The more orientation reactions
within a certain period of time, the mere arocusal there is8. In the indivi-
dual's experience many orientation reactions means: many attentional shifts.

The individual experiences high arousal as a very rapid alternation of

thoughts about widely divergent subjects. Besidee this subjective experience

there is also what can be observed from behaviour. Many parallelprocesses




are accompanied by all sorts of attentional shift indications. These con-
gsist especially of eye movement and changes in pupil size (Kahnewan 1972),
but also of all kinds of typical stress behaviour. This stress behaviour
is motor activity, of a type which I shall later term "stop-strategies’;
it serves to stop undesiradle parallelprocesses. Here one should think of
wobbling feet, nervous twitches, the tensing of stomach muscles and neck
muscles, etc. By means of this type of motor activity all sorts of sequen-
cies of engrams are terminated.

Attention appears as a serial process. Attention and conscious processes
are two terms for the same serial occurrence. The conscious mode, or the
‘"'controlled mode'", as Schneider and Shiffrin call it, is the cause of most

arousal in the cortex.

12.1 Inhibition and mental tuning

Pavlov discovered that in the central nervous system there are two types
of stimulus transfer: excitation and inhibition. To understand most of

the phenomena of consciousness it is necessary to have insight into the
relationship between inhibitory and excitatory processes.

Sinclairs' theory (1981), which has already besn delt with at length in
the previous parte, containg many notions on the role of inhibition.

Wwhen we think further along the lines vursued by Sinclair we are compelled

first of all to make a precise model of the iunhibition mechanism. After-

warde we can proceed further with our enquiries into the principles of
mental tuning.

Within my model I distinguish four different inhibition wechanisms:

1) Transmarginal inhibition

2) Lateral ingibition

3) Process inhibition

4) Limbic inhibition

In my model other inhibition mechanismes do not play an inportant role.
This however doe8 not mean that I question the presence of many more in=-
hivition-based mechanisms within the human brain. I shall try to indicate

in which way the four inhibition machanisms are connected with different




consciousness phenomena.

12.1.1 Transmarginal inhibition

Nowadays we are able to understand somewhat this term, which stems from

the Lastern Guropean school. In the link-schemes of the so-called cortical

modules worked out by Szentagothai (1978), an excitatory and an inhibitory

part are found. The cortical wodule wust be thought of as having both the
capabilities of excitation and inhibition. Research into the strength of
the nervous system (Mangan 1982) shows that with an increase in excitation
intensity an increase in ipbibitory activity can also be noted, Generally
speaking it would seem that the inhibitory faculty of a cortical module is
activated by a large amount of excitation operating in the same module. 'F
With this link the module protects itself, as it were, against ""blowing a
fuse''. A side-effect of this inhibition is the prevention of epileptic phe-
nomena that could operate if too high a level of excitation occurred; for

a consequence of such a high level of excitation could be a sudden spreading

out of excitation over the surface of the cortex.

The transmarginal inhibition appears to operate as & '"limiter'" of the corti=
cal modules., It provides a small scale sBelf-regulation mechanism. This same
self-regulation ensures that the differences in electrical charge in the
cortex remain within certaln limits.

As is the case with other forms of cortical inhibition, transmarginal inhi-

bition seems devendent on the presence of support rhythm, in particular

alpha rbythm. However, I can well imagine that transmarginal inhibition is
a phenomenon which occurs even in the absence of alpha rhythm; but in using
the concept within my own theory I assume the link between alpha rhythm and

transmarginal inhivition, so that I take it as absent during sleep.

12.1.2 Lateral inhibition

Tim Shallice, in his cognitive dominance theory (1978) makes it clear that
the lateral inhibition processes form a necessary ingredient of these cog-

nitive dominance phenomena. It has already been stated that wherever there

is an instance of a number of partial activations of different engrams si-




multaneously, my "law of unique dominance” (see 17.6) appears to apply.
The partial activations engage in a mutual struggle out of which the strong-
a5t survives as winner. After this the winner can proceed further with the
nositive completion of ita engram. Selection of one engram from among
numerous possible alternative engrams occurs at the partial activation le-
vel of these engrams, Several partial activations attempt to suppress each
other by lateral inhibition mechanisms. Shallice (1978) has drawn up a num-
ber of comparisons whereby this process can be approached mathematically.
The comnsequence of the absence of lateral inhibition in the cortex 1s dis-
functioning of the engram selection process. Cognitive dominance ne longer
functions, so engrams do not succeed each other on the basis of dominance,
but on the basis of other characteriatics. We shall return to this subject
later on.
Sinclair (1981) maintains that during sleep the activity of inhibitory in-
terneurons is absent. Lateral inhibition is dependent on the operation of
inhibitory interneurons. The bizarre character of dreams can be attributed
to the absence of lateral inhibition, and therefore, the absence of cogni-
tive dominance. The contrast=increasing effect of lateral inhibhitien, by
which signal detection in the cortex improves, Is directly related to this
proceas of cognitive dominance. As ever, the signal in question in the cor-
tex is always a partial activation of one or other engram.
Another verv essential funetion of lateral inhibition is that of providing
feedback-inhibition fer activated and subsequently resting neurons. Agcor-
ding to dinclair this rest is absolutely emsential for the consolidation
difheall
of information. In the absence of lateral inhibition learning is Qapenetian

The only form of leapning then possible will have to take place under the

influence of limbi¢ inhibition (Bee forward) and other inhibitionm.

12.1.% Frocesmmsinhibition

When people atart to relax, this is clearly visable on the outside. Espe-
gially the muscles of the face show a marked decrease in tension. Edmeonston

(1980) describes the relaxation response as an all-over pattern of beha-

vioural changes that accompany a.lowering of cortical activity. In this




book it is assumed, based on many pieces of fragmentary evidence, that
this lowering of cortical activity starts in the frontal lobes (Fulton

1972. Gray 1982). The regulation of this relaxation resvonse is assumed

to be done by the central thalamic nuclei (or the thalamic reticular nu-
clei), that do this by the augmentation or attenuation of the alpha rhythm

that they drive.

B

Charles D. Yingling has presented some theoretical notions that also con-

cern this subject. He states:

"In a recent series of papers (...) it has been suggested that regula-

tion of thalamocortical activity by the thalamic reticular nucleus
underlies such phenomena as synchronization and desynchronization of
the EEG, cortical and subcortical slow potential shifts, and control
of sensory input to the cortex as indexed by enhancement of evoked
potentials to attended stimuli. This thalamic gating mechanism is in
turn subject to a dual regulation from other brain centers. The mesen=-
cephalic reticular formation provides a generalized control, opening
all the thalamic gates when activated and thus effecting a general de-
crease in synchronous EEG (which is produced vy ¢yelic longduration
thalamic IPSP's originating in the thalamic reticular nucleus) and an i
overall increase in sensory inflow to the c¢ortex. This mechanism is
probably responsible for the continuum of arousal states reflected in
the EEG, as discussed earlier,

On the other hand, differential patterns of thalemo=-cortical activity,

including selective enbancement of relevant sensory input and possi-
bly lateralized patterns of activation, are thought to involve highly

selective, patterned control of this same thalawmic gating mechanism

by the cérebral cortex. And it is not, ms might be expveected, the high-

order senscry association arcecas in the parietal regions which effect
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this control, but rather the frontal cortex, anatomically and functio-
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nally wmore related to mechanisms for planning and controlling motor
behaviours. The cortex does indeed control its own sensory input, bdbut

it is the "motor'systems, not the sensory systems, that regulate the

influx."




from: Cognition, Action, and Mechanisms of EEG-asyametry,
Charles D. Yingling, in: Pfurtscheller et. al. (1980),

pg. 79=90.

In sum, the frontal lobes, that are mainly occupied with the regulation
of motor behaviour, are also involved in the regulation of the cortical
activity. In what way the frontal cortex does this is rarely discussed.
Niatanen (1982) presented a model on selective attention in which he
ascribed to inhibition a role in the process of revressing task-irrele-
vant information. Harter and Aine (1984) discuss the associated pheno-
mena that are exvressed in evoked potentials., They speak about selection
negativity. This is not only measurable in the frontal cortex, but also
in other cortical areas.

It is easy to imagine how the frontal lobes developed this specialism
during evolution. First the ability to halt intended motor actions was
developed. Then this was refined with the ability to suppress them only
temporary, to make a delayed response possible. And later in the evolu-
tion of mankind, it also became possible to stop and suppress seguences
of engrams that were not yet in the vhase of starting motoric responses.
The mechanism that is responsible for orientation reactions was placed
opposite an antagonistic system. This resulted in mans' ability of ha-
hitunation to orientation reactions in two different ways: one by the au-
tomatization of the engram sequence, and the other by the inhibition of
the engram sequeénce.

Also Janov (1970) has nointed out that the frontal lobes in human veings
serve especially to inhibit. ane statesgs how, during evolution, such an
inhibition system became necessary, and how this led to what Freud term-
ed '"repression'. Having the ability to stop an undesirable sequence of
engrams, and especially those sequences which, if they should carry on
would give inducewment to generalizing orientation reactions, has many
advantages for an organism such as the human being, but, however, also

disadvantages. A lot of therapeutie¢ work, particularly that within the
psychoanalytic tradition, concentrates on renewing the awareness of re-

pressed processes.




Process inhibition would appear to be one of the most recent develop-
ments of the nervous system,. It makes not only possible the repression
of painful experiences, but also the directing and fixing of our attent-
ion on something. To keep our attention fixed, it is necessary to sup=-
press distracting orientatien reactions. If process inhibition is "left
out”, the ability to conecentrate as well as to repress is lost.

In man's individual development the ability to concentrate only comes
into being after the fourth year {(Cesi and Howe, 1982). This leads to
the assumption that the orocess-inhibition mechamism only develops after
this age (2).

The question is, whether transmarginal inhibition, lateral inhibition
and process inhibition should be attributed tec cne complex cortical in=
hibition system. The functioning of all three seems to be dependent on
alpha rhythm support.

Especially the process inhibition ability appears to be present diffe-
rently from one individual to another., It would seem to me to be very
interesting to investigate from this perspective the extent to which the
ahility to concentrate and repression characteristies coincide.

Process inhibition appears to be narticularly concentrated in the areas
of the cortex with the highest degree of sarousahility: the frontal areas.
In these vicinities the demand for transmarginal and lateral inhibition
is aleo the greatest.

May be proceass inhibition can be regarded as an evolutionary step from
lateral inhibition, whilst the evolutionary link bhetween transmarginal

inhibition and lateral inhibition can be laid in a similar way.

12.1.% Limbic iphibition

The septo=hippocampal system mppears to be heavily involved in the learn-
ning of new behaviour (3). It also appears to have a strong influence omn
mood, varying from aupheria to depression. I distinguish between a atate
of searshing and a state of having found. Sgarching ie coumnled to excita-

tory activity from the septo-hiopocamoal gystem. It involves 'extra”

searching, heavy search activity, with the solution of a succession pro-




blem in a particular sequence of engrams as goal. The intensified search-
ing is coupled with conscious nrocessing. The relationship between orien-
tation reactions and the "extra' intensified search activity under the
influence of the septo-hippocampal system would seem to be obvious (3).
Intensified searching is not the only function attribu£ed to the limbic
system within my theory. Besides inteneifying searching it can also do
exactly the opposite: intensifying the state of having found. This state
goes together with inhibition of the engrams in question. The septo-
hippocampal system gives an extra portion of feedback inhibition to those
engrams which, after a period of intensive searching, have been found. The
strengthening which results from this feedback inhibition most probably
consists of increasing the amount of receptors for the neurotransmittor
substances involved in the synaptic connections,

Both the extra searching as well as the extra finding, in the form of extra
vnortions of excitation and inhibition, appear to be independant of support
rhythm in the cortex. It seems that the rhythms registered in the hippo-
campus (théta, two different types) are generated from the septum. So may
be the septum generates the support rhythm that is needed to make hippo=
campal inhibition possible, For the time being however, tHs is only specu-
lation. Nevertheless, I do not wish to deprive interested readers of this
information, and one can find a goocd survey of recent regearch into the
functioning of the septo-hippocampal system especially in Gray {1982) and
in Mandell (1980).

Limbie¢ inhibition is accompanied by feelings of well-being and satisfaction,
satisfaction with finding that which was sought. This is opposed to the
experience realized by an orientation reaction. Although an orientation
reaction is a %rerequisite for accelerated learning, utilizing the ''one
trial learning" potentialities of the consicous mode, it is still expe-
rienced as effort. And, whenever an orientation reaction generalizes fur-
ther - especially if this continues until it extinguishes ~ the experience
iS unpleasant. wWhen an orientation reaction extinguishes, a whole inner

state becomes exhausted. The synaptic links of all the cortical units in-

volved in an orientation reaction which extinguishes become exhausted. As




a conseguence there is a weakening of all synaptic links involved in

such an inner state.

With the help of process inhibition the phenomenon of the extinction of
orientation reactions can be controlled. Process inhibition can inhibit
the searching engram before the search activity has spread-out from the
engram over the whole cortex. The process inhibition mechanism is a very
"learnable" mechanism. In most people & repression pattern can become
automatic in a few trials. It has then become a reaction pattern which

is coupled to the presence of activity in the engram. Before the engram,
with the help of the septo-hippocampal system, can start intensive search-

ing, it is inhibited and made harmless.

12.2 Mental energy

Czkszentmihalyi (1978) shows how the term "psychic energy" has always

been connected with the term "attention'', also in Freud's psychological
theory. Giving attention costs energy, energy which is only available

in limited amounts. This is & central idea in the resource theory of
attention as nut forward by Wickens (1984),

That psychie energy is in the first place inhibitory energy is clearly
brought out in uinclair's work (19817). The inhibiting interneurons in

the cortex and elsewhere are unable to rest during the wake state. They
cannot strengthen their synaptic links. The inhibitory links indeed weak=-
en during usage. If we utilize transmarginal inhibition, lateral inhibi-~
tion and vroecess inhibition, we exhaust our inhibiting resouvurces. Every-
one is familiar with how tiredness occurs under the influence of mental
effort, and what the consequences of this are, To be able to concentrate
for a long period of time, we have to try not to be troubled by annoying
stiwuli, such as the boy nextdoor crying in the garden. One has to try

to keep that sound, which at this moment is very penetrating, out of one's
consciousness,

The brain is, in my opinion, designed to use the available energy sparing-
ly, and to continuously give the opportunity for replenishment. I shaill

explain this later.




12.2.1 The 90 minute cycle

Newly born babies sleep in 90 minute periods. After one year this 90
minute pattern has changed to something which later becomes a full day-~
night rhythm, Czikssentmihalyl and Greaf (1978) pointeéd out that in
adults, when awake, a 90 minute cycle also exists. Short day dreams
accompany these lapses of the cortical inhibition. From the afore men=
tioned, we can expect such fluctuations in the inhibition level to be
directed via the support alpha rhythm. We have in principle the tendency
to take a nap every ope and a half hours in order to give our inhibition
mechanism its much-needed rest. But, because we don't do this, we have
ended up in a protracted tiredness cycle:.

I am of the opinion that cortical inhibition is not an all or nothing
rrindple, but that situwations occur in which only parts of the cortex
are desinhibited. My hypothesis 1s, that especially the areas where pro-
cess inhibition mechanisms are located, namely the frontal lobes, can be
desinhibited without there being any question of sleep. The absence of
inhibition in these areas results in a large saving of the inhibitoéry
faculties. My hypothesis with regard to this not only allows the possi=
bility of & partial desinhibition of the cortex when awake, but sees
this as a necessary mechanisa, It is posgsible to ease the reins of inhi-
bition now and then 2n the frontal areas, and this acecounts for a large
number of consciousness phenomena, among which is the hypnotic trance.
Before I can go into the nature of the hyphotie¢ transce in detail, a num-
ber of other asvects of mental tuning must be discussed. It is, however,
in wy opinion possible at this stage to indicate that I consider the ab-
sence of inkibition in the frontal areas as a physiological state, which

is the basis of hypnotic phenomena.

1%.1 Active mental tuning

For a survey of research liter=ture on the subject of changes in perfor-

mance under the influence of differences in arousal level, I refer to

Eysenck's monograph ''Arousal and Attention, Performance and Cognition"




(1982). Taking the law of Yerkes and Dodson (1908) as historical start-
ing point, the author discusses almost all relevant research programs

on the subject of what I call mental tuning. 1n this literature the self-
regulation system is not so well represented. The reader can find a num-
ber of good articles about this subject collected in '"Consciousness ang
Selfregulation', edited by Davidson, Schwartz and Shapiro (1383). In this
book especially the article of Baars (1983) puts forward the integration
of conscious and unconscious processing, a point of view corresponding
with that of Schneider and Shiffrin (1977) and of Ohman (1979).

The term selfregulation refers to the ability of the mental system to re-
gulate its own taxing degree {(with varying success from individual to in-
dividual). In this the primary concern is to avoid overload. The limits
within which the mental system regulates itself are in my opinion defined
by two factors: A. the signal/noise ratio, and B. the inhibitory capacity.
The signal/noise ratio in the cortex can be seen as directly accounting
for the potentiality of signal detection (see Barlow 1980). In my model,
a signal in the cortex has the form of a partial activation. This partial
activation must be intensive enough to positively complete an engram. If
noise (arousal) increases, the relative difference in electrical potential
(the contrast) between signal and noise becomes smaller. Partial activa-
tions must become relatively intensive to s5till cause the same effect as
with a lower level of arousal. The noise zone from the Inner State Plane
is a theoretical margin above which the signal/noise ratio is deficient
to the disadvantage of the signal. In this noise zone activation of en-
grams becomes problematical. For the experience of the individual concern-—
ed, this results in the lack of coherent trains of thought: "nothing geta
through'". Sequences 0f engrams are not started any more, and they no
longer orderly rc¢ach the motor transmission areas.

The selfregulation aspect of mental tuning facilitates the functioning of
the organism &8 well as possible, even if the stimulus conditions are
very unfavourable. In case of informational overload, an effective self-

regulation provides for decrease of the arousal. This can be done by




suppressing orientation reactions, but also by the avoidance of stimuli.
The latter can, for instance, be effected by shutting the eyes.

The inhibitory faculty can be exhausted in different ways. Especially du-
ring prolonged concentration in an environment with many distractions,
process inhibition will have to be continuously '"'switched on" to suppress
unwanted orientation reactions. Besides this, lack of sleep is one of the
greatest enemies of the inhibitory faculty. Self regulation as regards
sparing the inhibitory resources consists vrimarily of avoidance of orien-
tation reactions, sleep and the periodic, partial desinhibition of the
cortex while awakej the last of these means relaxation. Although after
many decades of research on the subject of relaxation and hypnosis still
no consistent and clear picture can be drawn of the accompanying occurrence
of changes in the BEG (which is confirmed by all), in this book I maintain
that deep relaxation goes along with partial desinhibition of the most
arousable parts of the cortex. These are parts which were the last to
evolve, which have the greatest ''learnability"” and arousability, and which
probably perform the most inhibiting funetions. They are at the same time
the parts which are most involved in what is generally considered to be
""the will". Willpower, the ability to concentrate and engram selection,
via the principles of cognitive dominance,are all dependent on the inhibi-
tory ayuaptic links being sufficiently rested.

In the actual practice of everyday life an active mental tuning meéans not
only sparing the inhibitory faculty, but also the seleection of an

arousal level which is optimal for the execution of a task. One can acti-
vely intervene in one's own mental tuning. Stimuli can be avoided, and orien-
tation reactions can be inhibited. Some people are very successful in re-

gulating their mental work load.

They are never tired out and mostly in a»good mood for their work. Others

however are less suceessful.
The term "anxiety'" is often linked to a state of continuous 'too high a
level of arousal'. Stress, being overwrought, nervousness, stage-fright,

fear of exams and blocking are all terms which refer to problems in find-

ing the right mental tuning.



The most important pragmatic reason for formulating an active theory of
mental tuning is, that such a theory will indicate how tuning problems

can be solved. We are aware that Yoga, Zen and selfhypnosis, Autogenous
Training and biofeedback can aid people towards more effective selfregu-
lation., Viz bvio-feedback experiments we have discovered that all kinds

of functions, which used to be thought of as '"autonowmous'", can come within
the scope of the will's influence. Mental tuning can be actively carried
out. People can learn how té increase their repertoire of mental tunings,
Tunings can also be learned as such. The question is: how exactly does this

work?

{3.2 Stimuli conditioned to states of consciousness

in paragraph 8.1, in which I gave a start to a continuous engram theory,

I described how Bandler and “rinder linked whole states of consciousness

to a particular stimulus via contipguity association i(classical conditioning.
The anchor was a stimulation of the client's skin. Ths skin is lightly
pressed with one or more fingers during a certain veriod. This stimulus

has a much longer presentation duration than the cycle of a single engram.
The anchor is held some seconds up to many minutes. Within my model this
implies that this stimulus is linked to a whole series of engrams; a whole
Irner. State is concerned in the nersvective of the continuous engram theory.
The methods of Bandler ard Grinder, whereby they can, for instance, anchor
someone's state of drunkenness, show a number of things which are essential
for understanding mental tuning. The +wost important of these is that partia
activation of m state of consciousness is possible via an external £igpulus.
Which gimply means that a single stimulus ic able to call up a particular
mental tunine. A further application of this ability is encountered in
Bandler and Grinder's technique of "Change History". The client imagines

a so-called "stuck state'': an unpleasant situation in which he or she felt

wretched. The therapist anchors (kinesthetically) this state, whilst the

client trjes to recall further examples of this state of mind. With every

| remembered ‘stuck state' the client gives keywords. The next step in Change

History is that the client must think of a ''resourceful state": a success-







