ST .

B some of these experiments, Dr Jouk @ii&a«
e,  University, one of the foremont pemm of l-:snhle
search, notes that laboratory gpimals have been made ‘“tn'
pecfuem m vasicy a{resmu

He gawe mu: ret “' totion of

I urn [ ici
evalutign — something that has a nice, dc?n(:;x:fc%r:?go.::
it — and concede that only & few might be doing the
participating. Such was the case’in Alous Huxtey's pro-
phetic novel Brave New World, in which genetic enginesring
(3 used Lo establish a biochemical hierarchy i which some
are decidedly more equal than others. ESB, similarly, could

be used 10 Eguﬂiih An_glgcteohierarchy, with
‘Electroligarchy’ gaverning the massey \t‘irml m.spou‘?ﬂwrﬂul
Lomputercontrolled ¢loctrodey. A frightening futurs of this®
:;th ls.envlulonca_ un Eiiaplr.r Fnur.":: wﬂ'hdz, in &aum:f
uxley's biochernical auata, thore are electronic castes. At

the battom are the ! i ¥
number of i,nmmmmmoa::ilvml!l with the greatest

jégc_;hr_pfr{_,eda\?ovg them are the *Posil ", with fewer
or whove *Elee
trang’, the mosy i o ‘:T:: It'::er still

;.  clectrodes (but wi : thei
g ith eoou
"‘.1;3"3 xero-cleciode Eemﬁtg?r:hu;‘;m their loyaly o the
ut, you sre thinking, cven though the technology Iz
A world may be at hand, we will never permit :r.u:h"nr t‘lz:n::i:
happen; withaut Ihe ¢ ration of the masses no oligaschy,
no matter fiow pourEﬁ‘uE cauld ever implani elecirodes in lh;
braing of every one of ils subjects ~ or even of a majority of
s subjecls, This is probably true, but why be SO_I:JBEd:nl
that the sll-important ingredient in the scenario, co-
- operation, will not be forthcoming? The ‘doomsday 'deni-
- Erntors’, a3 m columnist in New Scieniisr calls them, too fien
+ overlook man's willingness, in'fact his . i

% RARSINESt. o -cash (o'

. :n(the latest wonder. o!'Sctcnw: Ta many people, Scjengg ~
. ilised as someths: ik 1 ﬁ

. ils.” Bat the masses su*mu 1 the u:%[l—nﬂ o0 of Sesseder

n

] tation of electrodes,
even if the powers-that-be [ure them in b ising “clec
tronic nirvana? Nonsenset ¥ prowiing e,

: (&!$~ﬁ LURES

qrr ¥

at trail's end to greet the most ambitious ilderness’
packer; ‘camping out’ it now an exercise in.ro;ubun:;:;e:;
na grester challenge than fnding a place to park t.hu;lq
Umqulpwd{thp King.
ere are the new [frontiersT The oce: ibly —

only for u few, and for only & little wh':I:..s Lf.::"ggaqb.&':
.rur f.hn even Lhese great bodics of water will be Altnost
|rre1.r|=vlbly_ palluled in two or three decades. Ther Heyer.
dahl, on his papyrus-boroe odyssey wcross the Pacific,
::Presscd barror at the abundant bobbing, foating, recking
evidence of man’s ‘progress’ that persisted even into mid-
ocean: cans, batles, garbage, unideniifiabie sludge and, of
course, the mnumerable and peactically immonal oid séicks,
More subtly offensive are the tons of pesticides and phos-
phates UI:I l:.lt‘mmt;ly s&p ino the oceans from. the ground
wB1CE, No mention b i i
by ccve gas thot is deposited thers

And so, perhaps, space? A good bet, provided we still have
o1 enough resQurces to spend much time there. But even then
only & few will evex be able to venture 1o the other planess {at
lesst ir the forcsezable future), though many others may
benefit vicariously, as outlined in the preceding chapter. Are
there no other possibilitics? Yes — one. And it could prove 1o
be the mast significant wilderness of all, 2 frontier which, if
‘ronquered’, could obvisie the “need” for alf other frontiers,
Thia is the frontier called ‘mind’; some of the pioneering
excursions into this {until recently) almost entirely uncharted
world are described in ihis anrd the ubscquent chapter.

Explacatory progress in this realm has been such to date
that Dr Carl R. Rogers, professor of psychology at the
University of Wisconsin, has been moved to etate that 'we
have in the making ... & s¢ience of enoemous potential

P an instr lity whose social ?wg will make

stomic cnergy seem feeble by camparison’. Lr B. F.
X takes a similar view: "Science,” he says, 'is steadily increasing
-@-‘;‘ . Ouf power o '!nllunncc. change, mould — in & word, ro

" puman > 5o docs Dr Robert §. (8 soniof o
i fa ndation:; ‘Knowiedge of human beBavicur,'
1 £ 'he observes, ' ming organised and accumulative. .. Ty

! is becoming scientific. ... 1t is not to early to prepare
I —ueerlues for the dav when there il be a behavioural !cimcej
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MECHANISING THE MIND
BRAVE NEW W £SB

Aunimale with g‘fgam m[fﬂqq in their brains h
been made to perform a wuriety of res, itk pre.
i , ] tponses wirth pr
dictable reliabllity as |f they were electranie foys u.fd;

human eontrol.

. ~Drlasé M. R. Delgada
Yele University School of Medicin

ot - urtiu R. Schafer
Elecirical Enginesr

In the fieid of brain physiology, I think It (ESB] is the mast
s . 1 ' ’"st
exciting single discovery. .., I am alm ig
what I think might come of this. . , f. ostfrighicncd to soy
. =Dr Robert H, Fq
., Testifying before the Senus
Approprialions Subcommiliee on Hexny

Man is possessed of an almost overwhelmi ire =

inssst that it is actually an instinct — o expl.:ri.dl?:iet him
against lh': urknown, 10 charge headlong into the Irontwer
Ynatever i1 nature, whenever and wherever it might presend
wsell. Alas, vve opportusities for challenge, confrontation and
tangquest on the land inevitably must dwindle as rapidly as
the wilderness itself, and thot has been very rapidly ind‘;d-
Man has biazed his destructive trail to every cormer of the
carth. I?DT i now detectable in significant quantities in He
remote” polar caps; once beautiful lakes and rivers are now
open sewers; beer cans and even rusting aulo bodics are thoe. >

whigli will make sllie the comrol of hunn i

with g hig gr_o?_c ol precision.

That day, in [aci, sppents to %dawning. What man wil
make 0 1t Fremains to be seea. This froatier, more than any
other, by o patential {or exploitation by the seff-secving and
the shortsighted. IF wistly managed, however, it can provide
the greatest retumn of all, something that iy ofien yesrned for
but seldom atisined: peace of mind, possibly even mind
leached of ity destructive urges.

Electronic Stintulation of the Brain

Though the "battke for men's minds’ is being waged on severy)
fronts, atention here is focused on the approach that
promises the most dramatic rewills: decironic stimulation of
the brair. ESB, as it is calicd, provides a means of 'mapping
the mind, of locating within the brain the apecific sites ag
which varipus categories of emolion, fecling, ection and
though! originaie, More thag thi B provides a mes
exerling some M‘““ those feclings and actions, It can
even help reachivate parts rain that have ceasey
functioning becaust of discast o trauma, indue immense
pleasurc, overrid;l‘imncuw pein and, for a finike periog,
tagbic one to relive one’s even the most remole,
‘unremembered’ past. pul‘

Recent rapid d ¥ im ESB fechinique folk upon
what was rather o slow slart. Direct electrical stimulation of
the Lrain, in fact, dates back mearly two centuries to the
experiments of Yolta, Galvani, du Bois-Reymond and mhu-;‘
who digcavered that the beain is more susceplible to eleg.
tronics than 1o obscure chemical forces Canimal spirits”, they
were cailed) that were in vogue up o that time. During the
Franco-Prussian War of 1870, batileficld brain surgeons
used crude elecuroninprobes that weuld corl the hair of
today’s neurclogisis in an stiempt 10 focate damaged braj,
tissue. They would simply stick wises into the brain,
the clevirical voltage and wait for some response, &
here. akick theze, an ersction, excessive salivation, ele.
response was forthcoming, the surgeon would assume braip

* damage in the area under stimulation. Then he wouly

, acnerally take soalipel in hand and excise the affected Yissue~
.usually to rather horrible effect.

This medical ‘technolopy” .ll:\' roercifully dormant for
decaden alter the war ~ until Dr Waher R Hesg, a brilliasy

Suwisy neuro-physiologist, devijed the modern iechnigue of
Slechrude implantation in 912, demonstrating in the process

that ncarly all-of man't functions and emotions can be
inlluenced by electricat stimuation of specific cercbral areay,
‘For the first time,’ obgerves Dr José M. R. Delgado, one of
the foremost practitioners of ESH research, "il was revealed
that psychological manifestations like rage do mot depead
exclusively on sensory inputs and physiologics! stimuli, bay
ean be induced by ehectrical currents applicd directly to the
prain. Although these findings-did not produce a significant
jmpact on philogophical thinking, in retrospect they may be
considered ps important as the minctoenth-century demon-
strakion that the contraction of a [rog muscle did not depend
on circulating spirils and could be conurolied by physical
instrumentation.’

Epuch-making as Hess' work was, it wasalt uobl mearly
wenty yeacs later that he received lheor bis
discoveries. And it is only now that ESD is coming nto its
own as 8 routine procedure in animal studies and, on a
muck smaller scale ns yet, &3 a clinical 0ol lor wreatment of
human disorders. As a research tool alone, it is invaluable,
for it makes possible, for the firsz iime, physiological explora:
tion of the conacfous mind.

Prescating the annual James Agthur lecture on ‘The
Evohition of the Human Brain® in 19635, Dr Delgado, a
professor of physiology of the Yale Universily Schoot of
Medicing, cautioned that ESB is nol 3 panaces for all of

c
i history can pow be explored in the conscious brain, may
pe of decisive importance jp the search for "intellipemt
splutions to some of pur present anxieties, Trusirations and
conflicts. Alsc, i is 32l 1o i duce a bal inw the

fulure development of the human brain, and 1 think that we
sow have the means to investigale and 10 influence our our:_,

intelleet.”

wsting only [ractions of a second, is passed through the
wckets and discharged al the 1ips of the electrodes, providing
desired stimulation of the brain.

Originally, the clectrical wires: feeding into the sockets
were conneeted to bulky consales that were immaobile ‘Ior .u
practical purposes. This had obvious disadvaniages since )
didn" permit  spontaneous movement and, of cousse,
yestricted the subject to & small area. Deranged iqdividua_ls
and rambuynctious lab animals, moreover, olten tried to rip
the electrodes out of their skulls with less than felicitous
results. To circumvent these serious pmblems‘nnd achieve a
more patural man-machine symbiosis, iechnicians dcvehped
siimulators packaged in collars, small backpacks and

xcs thal fit sccurely on the crown of the head. These
coniam baltenes, vansistors and timing devices 1o mg_ulalc
and control the stimulation. They also serve B8 '““"“li
wped to pick-up radio signzls lrom remgle operatois who
ran regotale the tempo and inteosity of stimulation in

whatever way they desire al aoy given moment
Researchers at the Yerkes Primate Centre in Atlanta have

developed a head unit that is even equipped w_v'u.h a ;g!gr cell
so that free-swinging monkeys necd never tome in lor @
cecharge. Empbasis is very much on iats and

1e's Dr Delgado and his colicagues have
bl . t inside the head band-

jable instruments ti
spes ol the;
tleclronic head-gear ]
researchers hope to have fermina g3 o
. implanted ynder the scalp, But whatever the gear, thi
rvach the same, When current is discharged into the bra
the patient reacts, He may be induced, for exsmple, 10 hold
his arm out Tigidly in front of bim. He may be_mduced to
sicep of to work happily. [n many cases the patient forgets
thal he is being ariificially stimulated. AL
e_| ing _something aggi

sny rate HLacyet v

Wiring the Braim

Ta understand fully the impact ESB may have in the very
A pear fuiure, i is imporunt fisst 10 understand somethiog of

g ok

glex
ol them gullering [rom ser
have begn similag] ed — some wi
nd for periods in eacess of u year. To date, clectrodes have
been kit intact in lab animals for more thaa five yeary
withou any vigible ill effocts. .

acedure for implaming electrodes _in human
(basicatly the same &3 Tor lrumai?] goes JIKE Thia: air or
B diop ial is injected inta the intracerebeal spaceg
i imside the skull so that the various parls of the brain ¢an be
o visualised by means of X-rays, A metallic skullcap — called o
4 stereoiaxic maching — is aitached to the head with three of
% four little wpikes that penetrate the scalp Then Xorays are

% \aken [rom various wngles, ESB experiments during receat

¥4 yeary bave provided increasingly detailed maps of the brai,
3 thys making it possible 10 pinpoint the exact areax they wish

| to smulate. They make goometrical caleulations, using the
s’i Kerays snd the reference-point grids on the stereataxic
ol 3Pparitus, o got threz dimensiond) co-ordinates for position.
ing of electrodes.

When the desived target is fined, the subject is further
anacsthetised and burr_holes. are drilted into his skull at
the sppropriate points. Micromanipulstors oa the stereotasic
nuchiae are used to guide the haicli inlcy :

eg inking them to the : dej

Luees through the holes,
1he brain- Some of these electrodes are i

o di — gmgl] enough to be placed inside an
jndividugl_nerve ceil. Even the larger electrodes, bowever,
lcave brain function unimpaired and are mu_uw'ﬁ;
because the brain itsell has no sense of ‘feel’, Once the
dectrodes are in place, their exposed ends are aitached L0
small terminal sockcts that are-cemented o the scalp,
Electrical cutrent, measured in milliamps in most Clsﬁy

i 1

N aycr 4- ‘ ‘m /A/

that one can ¢xert over an individug)

4o work for man, Most scicntists assume, of course, that thiy
techaology will remain in (their) benign hands, tshering in o
pew era of “dlectronic nirvans’. But if the wchnology sho
fall _into docidedlﬁ unscruputouy hands {and &ns must
certainly be considered a possibility), a strange and
could result.
An dectrical engineer named Curtiss Rm.ltudcd 7Y
this very possibility in 2 paper he presented before the
Natioual Electronics Conference in Chicage some years agg,

2 Rlail i Pl he proposed that computer-contralied el
b implanted 1
obotaig he [o he ance human being th

trolled would be the cl t of machi 10 crealg n
v gpetale, he pointed Gut '1& Eost af budding even & simpls
mEE:, Tike the Westitighouse mechanical man, is probably
tent times that af bearing and raising a child to the age of
sixteen.” Other scientists have admitied the passibility that
governments could by o control citizen behaviour by

techniques of ESB.
. vision of a socicty controlled by such a government is
t = riainly as “realists

as that eavisioned by Aklous Huxey in bis [zmous novel
Hrave New World, in which the masses were bio-chemically
stratified via the sort of genetic engineering that is already
becaming passible in laboratories around the worid. An
elecuronically contrived Brave New World, bowever, might
atification here, pl

ng the following

course, would
scenario will demonstraté:
' begin with, kt ug imagine B

.
to 'optimise’
they envision

canspiralors, let us say, are leadin)




