some of these i
some of hese expeimeats, Dr Jout M. R\DeRadall Yaie

. practitioners of ESB re-

ere again we m nmurnwunuulhn rtici

evolulion — something that has a nice, dmmicl:-.hc lﬁ“n:
it — and concede that only a few might be doing the
participating. Such was the case in Aldous Huxley's pro-
?hmmd Bs:uge New World, in which genetic engineering
is d“'to 8 biochemical hi hy in which some
are decidedly more equal than others. ESB, similarly, could

be used to gamiill an g];%ohieruchlf ith & power
‘Electroligarchy MM
[Eomputercontrolled %{ﬂ& A [righteni i
ing futurg of
S0t 18 enyi apter Four, in which, I:pphoeu:f
Huxley's biochemical strata, there are electronic castes. At

the bottom are the * o 3 4
nimbar et ok ‘Neutrony’, individuals with the greatest

ibour, Abeive them are the ‘Bratte PR Clectrodes,
designed for mnm.m-m;m the ‘Eleg-
trons’, the most creative members of socicty with fewer stil
rEEnlinmg wv(lim I"I{'l Et]nw;h 1o ensure " their loyalty to the
' But, you are thinking, even though the technolog

s world may be at hand, we will nf\rer permit such {m
happen; without the ¢ ration of the m: no oligarch:
no matter how pnwa'uE could ever implant electrodes in ﬂ:
brains of every one of its subjects - or even of a majority of
it subjects, This is probably true, but why be Eﬁi
that the all-imp ingredi in the i c:

operation, will not be forthcoming? The ‘d d
gratory’, ns a columnist in New Scientist calls them, to biten
overlook man's willingness, in'fact MMM‘_
on the latest wonders of Science, To many people, Scignce —

ills. But Al 1o the implantat;
even i the powers-that-be [ur i iging 1
tronic nirvana'? Nonsensel sl f i s

st trail's end to greet the most ambiti iiderness’
packer; 'camping out’ is now an mbr::::i'u.' m
no greater challenge than fnding a
(‘l'"ﬁqniwedl Karan King. g a place to park the old
ere are the new [rontiers? The oceans? Possibly -
only for a few, and for only a little while. ?Snme LB
fear that even these great bodies of water will be almost
irretrievably polluted in two or three docades. Thor Heyer.
dahl, on his papyrus-borne odyssey across the Pacific,
:xpusstd horror at the sbundant bobbing, Boating, recking
evidence of man’s "progress’ that persisted even into mid-
ocean: cans, bottles, garbage, unidentifiable sludge and, of
course, the innumerable and practically immortal oil slicks,
More subtly offensive are the tons of pesticides and phos-
phates that ultimately seep into the oceans [rom. the ground
water, not tp mention the nerve is deposited
dirﬁ)’ e gas that iz there
s0, perhapa, space? A good bet, provided we still have
enough resources Lo spend much time there. But even then
only a few will ever be able to venture 1o the other planets (at
Jeast in l?uioﬂseelblc future), though many others may
benefit ly, as outlined in the preceding chapter. Are
there no other possibilities? Yes — one. And it could prove to
be the most significant wilderncss of all, a frontier which, if
‘conquered’, could obviate the ‘need’ for all other fronticrs.
This is the frontier called *mind’; some of the pioneering
excursions inte this (until ly) almost entirely uncharted
world are described in this and the subsequent chapter.
Expleratory progress in this realm has been such io date
that Dr Carl R. Rogen, professor of psychology at the
University of Wisconsin, has been moved to state that ‘we
have in the making ... a science of enormous potential
importance, an instrumentality whose g_:;lgm will make
slomic cnergy seem leeble by comparison’. Lr B. F.w
\akes & similar view: ‘Science,’ he says, 'is sieadily increasing
word

our power to influence, change, mould —in a 5 i
uma igur,! So does Dr Robert &@ﬂﬁ

ation: ‘Knowledge of human viour,'
£ FVES, ing organised and accumulative. ... It
is becoming scientific. .

=
: .._Itis not too early to prepare
~reerlves for the day when there w 4 behaviour. science_’
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Four
MECHANISING THE MIND

BRAVE NEW WORLD .;@

Animals with i in their brair
15 ha
z::; ;’:ad:‘ f::b 'fe farim a variely of responses with pr:‘
i ity as [f the
dgabis el if they were elecironic toys unde
— Dr José M. R. Delgade
Yale University School of Madlscin

Electrical Enginesr

In the field of brain physiology, I think it [ESB] is the
he field 2 g mest
exciting single discovery. .. . I am almost frig
ey 1 thiyk WGAL COMMAPIAIE, oo "
e Dr Robert H. Fg
. Testilying before the Sens
Appropriations Subcommittee on Hearing

Man is possessed of an al i i

insist that it is lly an Pl ow—:r;hnlmlnng dif.s':: ;Im
against the unknown, 1o charge Iu:adlonr; inl:) the fronter
wihatever its nature, whenever and wherever it might present
itself. Alas, the opportunities for challenge, confrontation and
conquest on the land inevitably must dwindle as rapidly as
the wilderness itself, and that has been very rapidly ind:'d-
Man has biazed his destructive trail to every corner of the
::arth. I:'PDT_ is now detectable in significant quantities in He
remote’ polar caps; once beautiful lakes and rivers are sow
open sewers; beer cans and even rusting auto bodies are thee >

which will make possible the contro] ol humnag vi

1] 1= ECISION.
mri-_n_sL;g._:mu_LH& Tact, sppears tg be dawning. What man will
make of il remains to be seen. This frontier, more than any
olher, has a potential for exploitation by the self-serving and
the shortsighted. IF wisely ged, b . it can provide
the greatest return of all, hing that is often y i for
but seldom attained: peace of mind, possibly even mind

Jeached of its destructive urges.

Electranic Stimulation of the Brain

Though the ‘battle for men's minds® is being waged on several

[ronts, attention here is focused on the approach tha

promises the most d ic reswits: el jic stimutation of

the brain. ESB, as it is called, provides a means of ‘mapping’

the mind, of locating within the brain the specific sites ay

which various categorics of emolion, fecling; action and
rovides &

thought originate. More thaa W
exerting_some Mn\m % ig‘; and actions. It cag
even help reaclivate parts wam L have ceased
functioning because of discase or trauma, induce immente
ph ide ‘i ble" pain and, for a finite period,
cnable one to relive one’s pasty even the most remote,
‘unremembered’ past.

Recent rapid develop m ESB que follows upon
what was rather a slow starL Direct electrical stimulation of
the brain, in fact, dates back nearly two centuries to the
experiments of Volta, Galvani, du Bois-Reymond and others,
who discovered that the brain is more susceptible to elec.
tronics than to obscure chemical forces ("animal spirits’, they
were called) thal were in vogue up 10 that time. During the
Franco-Prussian War of 1870, battlefield brain surgeons
used crude electronicprobes that would curl the hair of
t?day‘s neurologists in an attempt to locale damaged brain
tissve. They would simply stick wires into the brain, apply
the clmgical voltage and wait for some response, 8 twilch
here, a kick there, an erection, excessive salivation, etc.; if no
response was forthcoming, the surgeon would assume brain

* damage i the srea under stimulation. Then he woulg

_ penerally take scalpel in band and excise the affected Yissue -
_usually to rather hoerible effect.

This medical ‘lechnology’ .lay mercifully dormant for
docades after the war — until Dr Walter R. Hesg, a brilliant
mmmmlom Vil modern_technigue

L jon.i demonstraling in the process
that nearly all-of man's functions 2nd emotions can be
i by eloctrical stimulation of speci Yeal ires
‘For the first time,' observes Dr José M. R. Delgado, one of
the foremost practitioners of ESB research, ‘it was revesld
that psychological manifestations like rage do not depead
exclusively on sensory inputs and physiological stimuli, but
can be induced by electrical curreats applied directly to the
prain. Although these findings- did not produce & significant

- impact on philosophical thinking, in pect they may be
considered gs important a3 the nincteenth-century demon-
stration that the contraction of a frog muscle did not depend
on circulating spirits and could be controlled by physical
instrumentation.’ |

Epuch-making as Hess' work was, it
wenty years later that he received the J
discoveries. And it is only now that ESD is coming Into ils
own as a routine procedure in animal studies and, o2 a
much smaller scale as yet, as a clinical tool for treatment of
huinan disorders, As a research tool alone, it is invaluable,
for it makes possible, for the firsi time, physiological explora-
tion of the consclous mind.

Prescnting the annual James Arthur lecture on ‘The
Evolution of the Human Brain' in 1965, Dr Delgado, a

fessor of physiology of the Yale University School of
Medicine, cautioned that ESB is not 2 panacea for all aof

1 do believe’, he declared, ‘that ap -
piological bases of social and (antisocial)
! al_activil or Airst Time
i Wistory can now be explored in the conscious bgain, may
pe of decisive importance jp the search for "intellipent
utions to some of our present anxietics, [rustrations and
conflicts. Also, it is ial to introduce a balance into the
future development of the human brain, and [ think that we
sow have the means to investigate and 1o influence our uw:_f
intellect.”

jsting only fractions of a sccond, is passed through the
sockets and discharged at the tips of the electrodes, providing
{he desired stimulation of the brain.

Originally, the ical wires: feeding into the sockets
were d 1o bulky les that were immobile for all
actical purposes. This had obvious disadvantages since it
didn’t permit spontaneous movement and, of course,
restricted the subject to & small area. Deranged iqdiwdul!s
snd rambunctious lab animals, moreover, often tried to rip
the electrodes out of their skulls with less than felicitous
results. To circumvent these serious problems and achieve 2

; o it hnicians developed

more 1 man 5y |
yimulators packaged in collars, small backpacks and

xes that fit securely on the crown of the head. These
contain Balteries, ransistors and Uming devices o ug‘nlat:
and control the stimulation. The al receiver:

ed to pick-up radio s 2 s Who
can regulate the tempo and intensity of sumulation in
whatever way they desire at any given moment

Researchers at the Yerkes Primate Centre in Atlanta have
developed a head unit that is even equipped with 2 iﬂﬂf&‘.ﬂ
so that frec-swinging monkeys necd mever come in or 2

recharge. Emphasis is very much on W:
yale's Dr Delgado and his colleagues have
oh I fit inside the

table instruments tiny gnoug
= ee ol theil DUl BAUCH S
tecironic  head-gear Wi

researchers hope 10 have al d 1
. ig-_p_li_qt_ﬂ.mdsx.mﬂm whatever the gear, the resul s
m=ich the same. When current is discharged into the brai
the patient reacts. He may be induced, for ulmgle.loh d
his arm out rigidly -in front of him. He may be‘mduc.ad to
sleep or to work happily. In many cases the paticat forgets
that he is being astificially stimulated. At any rate ho QEXST ‘/,
i in methin,
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To understand fully the impact ESB may 3:'@ in n;:_ very
future, il is important frst to understa something of
the.actaal fechni implanting clectrodes in_the braip

Peve becn sumiarly wirgd — some with score

and for periods in excess of a year. To date, electrodes ha
been left intact in lab animals for more than five yeary
without any visible ill effects.

rocedure for _im ing electrodes in humang
{basically same B3 lor goes 13: A of
radiopaque material is inj d into the bral spacey
iuside the skull so that the various parts of the brain can be
visualised by means of X-rays. A melallic skullcap — called o

i hine — is hed Lo the head with three o
four litle spikes that penerate the scalp. Then }eray: are
\aken [rom various angles. ESB experiments during recent
years have p ided i ingly detailed maps of the brain,
{hus making it possible to pinpoint the exact arcas they wish-
to stimulate. They make geometrical calculations, using the
H-rays and the referencepoint grids on the stereotaxic
apparatus, (0 get three-dimensional co-ordinates for position-
ing of clectrodes. -

When the desired target is fixed, the subject is larther
anacsthetised and small burr holes are drilled into his skull st
the appropriate points. Micromanipulators on the sterectaxic
machiae are used lo guide memwm

i i =+ M LAk b 3

individual "'?:E _eﬂl{, Even Lhe larger electrodes, v
leave bran function unimpaired and are it le
because the brain itsell has no sense of * eel’. Once
electrodes are in place, their exposed ends are attached to
small terminal sockets that are.cemented to the scalp.
Clectrical current, measured in milliamps in most cases and

wﬂhm//

o work for man, Most sci Pkl

technology will remain in (their) benign hands, ushering in o

pew ra of ‘electronic nirvana’. But if the technology sh

fall into decidedly unscru s hands (and ﬁs must
& possibiity, en a strange and

e rical engincer named Curtiss R /Schalegelluded to

this very possibility in a paper he presented before the
Nagional Electronics Confmm in Chicago Wou years ago,

ale,’ he pointed iding even a

1 ke the Westi | man, is probably

ten times thal of bearing and raising a child to the age of

sixteen. Other scientists have admitted the possibility that

governments could try to control citizen behaviour by
techniques of ESB.

" The vision of et

v~

-ant 1p contemplate — yet 1| iy gertainly as

as that envisioned by Aldous Huxley in his famous novel
Brave New World, in which the masses were bio-chemically
siratificd via the sort of penetic engineering that is already
b ing possible in fak ies around the worid. An

i Brave Mew World, howeve:, might
i atification here, of
the following

g A cip
by - small_group of power{ul men ek lo ‘optimise’
socicly. Moting the fantastic potential of ESB, they envision
\hemselves at_the 1pp of an glsctropi : SO0
ructure_that might be called eeTiro hicrarshy> The




