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JN TH.E \V",~ --r·.;rn \Yo.rk trdHi'·, tht:T8 ];:; a grow]n?; interest in nonph.;d·mne~)Jogic~:d , 
---~i. self-induc{:d; a;(,biE):i stntf2:: oi' con.sciousncss bceaus1:; of theh- alieged benef:t:3 
of better .:men t. 2. l nnd pb :.· sie:al lH~r.J th m-::d improved ability ~ -o d.rB,Lwj th ten:::; ion i-.md 
stress. During ih.c· expr;ricw;e of on2 of tf.h-:se .c;k:te.') , indi '/ idual5 claiw to ha.Y~ 
feelingE of inerea'kd c~·cah\·ity 1 of infini:,y: gnd of immortality·; they have an 
evan~;elistic ssn;;::c o£ 1n.is.sio·n, :~ nd r·:::po::-t that rncn+a.l and pby::jcal suffc·ing Y&nv>l.; 
{.Dca.n) . Subj e'.:.:ti \· ·:: [~Pd oi ,j 0ct i';·e d:::na exi.:3t v;h}c~L suppuri. tbe hyp::.Ji he.s}:-- that au 

i:.:ri:.egrated emr~ra.l nuvnns syst(=:n1 1e:::4.etion, thp, arda.~rahon re~ponse_/' unde:d!Ps 

th is a~tered EU~k o3 eons•:.:iou:;nc;3s. Physici 2~:s t::hc• :J ld be~ kl'lc\7tt::d0·c-a.J;le of ( h·;' 
phy~iologic eJH,_nge::: and 1l D · :~ ib!.e L:·t' UJ:-: ber:env~ cf' the H!h,,;utiot! H;.~J)<J .U . 5 t~. 

T EE P H YSIOLOGY OF THr nr-,".AXATJ:)X 

R.c .~ros::F: 

The rc !.2-xa.t ion J ' :~sj:..MtS{' <:J_ppr::.r, 1·,::; l •' he an 
i r, r c ;-; ;·r~~c.::l Lypc· t.h~:.l. ru ;lie re.:p ·~1 nse ~'. Li· h .t·c-
::-.uh::; in g.enri· .~dizerl de(Tea~cci. ? '.·rrrr;:;~_:;.:ti i~~ 
J:ntv·.VJS c:y:-.t~iu ;,(_.;_;_,·ity. Hl::l p, ,·L:t;'s ;1 i.· o 

j n c;re:l~cd para ~y r;·;p;:-L~L; c:::c :~cr ~ :,·i ;-.y, 'I J 11<:: 

n.- 3poc~e, krmcd ~h~ ''trnrd 10 : ,·or;; c· re .. 
::;pcm. ~c ,' 1 was iu·:::t d ·' ·~ cr;_beJ Ly }Jcs.: i.~-~ 1 nc 
cat (1:it:·ss, HJ57 \ Th .. "' ·(roj:!~ '!t:·r:r·:i" .:c:~ jc 

l 0 {' ;1 t P.d j T1 t ~ 1 (' 8. r:.~ rj r.' : 1' .' :: n ~ ' : : 0) :· i 1 : ~ '; ,, : ' ' ' ; -

~.mu:·;. It cxt-:~n ds iJ. ~o t; l (; ,::; :tp:-a- [1nd prc
optjc anas, ,;eptun 7 unci infer: · )~· i~::.-~·~·::.d 
thrdamus. The re~pC.ill~<; is rrwdJ: ~ i t<t h~: t.li-"' 
P<Hasyn:Jp3.thetic nr·lTULL3 s~.r f:ite1r: a l"uJ elec
trical stjr:uulat ion of tb is 7:r1nc :ce .:c uit~ in 
hypo- or R.dyn:::r:::i a o: skcleb. l n1u.scl.tl:\l.1_Lre, 
dcrrea:::ed blo.-)d nrr>' '': r.:. rlp{·~·c-~ -:-ecl r<:~p:r~1-
to2·.,,. rate! :1lh; p upil con::trictivn. He:3~ 

stu.1ed1 "Let E;:, r::::pef:.t. at d::.-: p.:1int ;:;,:.;.~, \V •..: 
ure !{~:tuDl!y rl_c-n li 1)~· ·L·itl.. ?:· ·:ni:':r·t:· .. , ~ ' 

ani:..:a; !lgain% onH·s~n;~.;; !J~':or~·! i ng (: ; ;Li'~· 
tl't'~ _rl 1 0ttnpi::;-e n\_iq .r.~: :rv::: i; ;~_ ,:~ ~,t<.:nl ,;;,o ;J;_·o -
:tj:l.1~i'1? y•rJ.: forati~:e procc:::::·- "· '\\' c: c:nld<.i:U.: 
tlJ 'i. ~: t!W'<~ ::tcl:.'n :u~~~.-- c1Tc·;:t.::: ;: ;, :,liP·=~.;·~ i:; 

:·;Jp:::: ru;_~tioJ.: ~ ., ,.- lli("h a. I\; ur~•..:11L?1.i ~<j · · 
\Y:nd j :1c..;!' (·a~ec. o:~ida;_i v<.:: .'l.Jetai.;!?E~~ . "''J.jd 

~ ·.iJilizn; wn (.)f e.IH?rgy'' (19b7: p . 1\.'1). 'J Lc 
. : (-n~u 'Lropi r·" ref1.ctiO!l:3 (Jf He::.- eo ~·.:.·(·:; !, . ~ ; .. ~, .. 

(··.-F:tll!; i. )jGpu[[!r: _y referred to as Htr fl r)r~ rx· 
f:i ·.,':ltt. I 1·:-po:1 'Y. and ~~lso caUed t ~v: ~ ~de~~..:;--'.~- ~; 
re:::.c Lin.: 1 ,. by otL1 ers (Hc~s D.:! c: B!. u:.;,~~;·:r ; 
A br~tha rn:: ti. ~tl . ). 

'J'o bct~c~ .r l nde:rstand ;':,hf~ rc] 8 :-~at.i0 ~1 re .. 
E})Cnt~e (the trophotropic respGn -:c.) , <.1 djs. 
cu:: :~ irr ·.:>f i:·,:.. C'D1JL7'2IJ;~n-t 1 :he fl~!:L· ;v 111gl;.-c 
rc~ponu~ (tho crgotropi~. t espon;::e) is D/l ~ 

·• !}:··. Bc;: s o ·~ (J\).;) f-.i<v. ;u r)l ) :,~ A:::;-.; r: eiPt ~ 1 ?·.>fr"''sc.r ,, r :,I0 • ii •' i:~ ~,, J t.''t<T:lrd !\1'cdic :·~J ~~~:k_, u;, :tDd 

Prog;-;;m 1.J:n::<:~O!', C ·::,;~=~ ;. 1 
.. 'F '! ic-al 1-~e''e a.rd \ Ct:·nt \' r, Tb')ntdike T\len: or ia! Lnbo r <'t t o;_~-, I::o;:;l on Cit:-: 

H o:::.pit!:l 1. 

1l:/r . Be:'1r7t >vn s a fou~· ~h - l·e:c· mt"C:.ic·"d :::t.; ''-lcnt nt ~ l.i;:> .LL:-v~nd :;\lcd i ~·a l ~~chool during- ::w pre p ar.rt( i l;n 

of _;r;~ r::;~j',:..,,, n Pr<'H><'d i :, ·.' "• ; ". ·0 t '- t A no Oon;i (; v2lcg• ' / ;!<,her, t,) r as"chusf tt s, dur i t<g the prcp3P
t iO!J d C1i.:: p;lr•er. 

t 'J:h:E pai;~"r '~"~..; pr• ~ c;y~·:·d o:; \; : c::. ~-:· 20. ·;;:2,_ in W:;.~·_inng~oJ;, D.C., as, a le,ct,u ~·-: c:-sp;;csort>J_ by 
thf:: \\.ashuigton i':'chvol Cl P::;ycb; : .. ~· ;· _,. EPJ<.'t dH·. '-'';Gtion 0 11 .t'.=:;ychor£•e:-rpy ana Ben f. Y! Qr:u ln .. e rventwr~ , 
Clinica.l Ees.::a. rch Br; Li'l.'t., \ :::ti.on9,) Institu te o ; :\ L'nt[,J H P:d\l.l. 

'l'hir- wcr\ ,, ::JS srqwnrt (·d bv P l i
1)ltt:; Henlth :-'cn ·ice Cr.~uts HL 14-1(~6 -02, HE 105::)(.; -05, rwd n n .;s 

from the General Cli'n-ic<ll .ne.:;e.'ltch ::~;r-t :' ! '<: Prn,r;r "-.:::. l 0!- ~~~8 L' i,· i~;ir.: n cf J; ;;,::,e 'ii'dt Ee.:;~: a:-ccs; and. :.;be 
Gc:1eral fi;~rvh:e 1 :·v t~ttd u :.i:on. 

The au t hor:> thank Jt!llll C . Nem i R. h 1 ?llD, for re '.'iel\' of ib e unau.scr ipt; a nd Helen P. I\.iemcbuk L1r 
cd it orid. ::ssis taucc. · 
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propriate. The crgotropjc znne extend . ..: from 
the anterior rn} dhrain toward the hypoth al
amus. The respon::e js mcclin.tect by the 
sympathetic. nervous system. \ Vhcn the .zone 
i ~ electrically :-:-timu1ated, iL consistently 
produces dilation of the pupils, increased 
blood pressure . inc rea~ccl res)iratory ra te , 
:1nd hcig)ncncd mo tor c;xcit:l bi lity. Althow;h 
ar time._· one of the::e responses may be 
c:mp!1asized: Hes~ :-.;tre:~scs that t herr~ ~trc no 
foci that corret'poncl t o indiviriual i~oL tPd 
~ - t> ~·pon~es :- ~ ) ;;): ~, :-: in t he (·0rti cal 10Gror zone. 
R;;.t her, ''In ·chc dil'l:ccph::don, \\'8 are t. ~cal -
1i1 ~( vith a. cc•iled iue reprcscntr.Jion. of a 
group of resp01: ~e~3 'iVhi('h includes re.spon ::.; es 
of the au.tonornic :::ystem as they makt? t.l.J eir 
~ppeara1 1CC jn tiw form of synergically a ~,.~o
('iatrd rncd1a:·tisr>1::; 1

' (193)7, p. :~;J) . Cannon 
re~1 ':0llPd Hlat th1:::: integrated rP.sponse !if'C
_:;- .tt·ed lhc ~; 11i n •.a1 .fur ufight or fli~lt t/' w1H:n 
i :tc d ',;ri ;h a ch r\;3tcn ing cn~·irmnnenta l 

:--. i ~ tl::. ~te n. ..\.!. ~-:. il a L o re~pond::: w 1,L reate il
j·\l~ t:= rr•,r1ronmenta1 conditions or t o en-

~: .: ::;r.n f' i (f ::tl ~> i tu.H i ons \Yhic! rf:'qi!ir8 bl 
;1:·-:lor:-t i 2d j u~·tnH.:11 t. hy a coordin2. t ed 
:·l!-: :S1olGgic l'i:::~1·J' 'JS(~ -.d1ich m! n1ic:-:; thaT oi 
~ :'( ir. r i'f':':-ed :::? 11 lp8.1:hct.ic ner,:ous ;)y:S t.r-Jn 
,,r· t .. i;::,: ,- r- th~ .r: ~l1 t or fligh t rc~pon::c (Gut-.. ' 
1 .1.1 .. Ll c..t _, . .;. ., C fl ~O !i_! . 

··:·h , :'• '.,:~ ~1 ::rw rr•sr.·on:::c 1n rnan con"i"'t" 
:, c-iJ: .. :,; : .. - upfl G ~ i ~.c tc tho~c of the fight ur 

IEght re.-: J.1 Gl lSe. 1 During t l1e practice of one 
·, ··'H-i1.·.-._ ... , ;.::~n t ed t.eclm1q ue u3.Hed Tr:.t1i

.... -:.:.! .- ·11 ' ·.'~ :'.J r·•L ta t io11 tlw m ::: .i 01' e: ie: rm.:r , r ·~ 

;~ i t1-;r 'CC in:-:r:xion re ::monsc occur: decn::·s._. s 
in oxygen eo.nsmnpt.ion, carbon dioxide clim 
~n1 h~;1rt, rate, respi ra tol'y ra.te .. mmnte 
.. ._,r. 1.il a:ion, anCl .aneria1 blood Ia tn Le . Sy ::3 .. 
w\ i.1?, di ;;.· Lolic ::md meHn blood pre~sures- re
JJl ai.! ur1eh ~u 1::ed couman:d to contro l Je-;.re l ~. 
P ectal tcm1 erature a1Eo rerna.im; unchJ.nged 
'.Yh1k ckin rP .. 1!:3hmC(' lTl~trked ly inc;·eases aw.1 

:-: 1i·c1Lb.:d 11111~ c lc b!ood f.o\Y FJightiy increa s e ~'. 
The e1ectroenccphalw' ram demonsrratps !In 
1nerea~e in tiLe: inten~]tv vf sio\\· alpha waY cs 
and oeca:::ionnl theta wave activity . =\h,srle 
tonus, not ye measured in Tr:l.n:cendenta l 
::\Jedii..ation, decrea:3es in other relaxation 
techniqne.s (.I acobson ; Luthe, 19G9). These 

1 Sec \V::Jlace and Benson ; Wallace, Benson, and 
\\'i ) ~nr.: L~>Y :'l nr!~r et :=~L 

HERBERT BENSON ET AL. 

changes are consistent ,,,i th gcner:1lized cle
crea:::ed sympathet ic n ervous sy stem activ
j_ry and a re d1 stmct1J- dli'icrent from the 
physiologic changes noted Juring quiet sit
t ing or sleep . The c.hange.3 occur simulta
neou.sly ::md are eonsistent 1vit h those noted 
by He~:). 

THE 1\:.CH::\IQ'CE 0.:' ELICl TI::-;-G THE 

H E-L.-\. X .-\. TIO::\ R.E.SPONSF. 

Fl)ur b:1sic Plemeli ;_::o are ~. : :-:1ully r e ces~· ary 
w c- lici ~ r.h e relaxatitT; r e S1:J \JllE e in m2.n: 

(1) :lf~..ntal Device.---Therc- should be a c.on
;:;tant, tJJDulus- e.g., n .::.vdTI~. \•:old, Ot' phrc:ise re
pe< ted ~ilently or audibly) or flx.cd p .. zing a t an 
ob,iert . T'hc purpose of the:o;e procedures is to 
::lbif L tH;11l ltwical ext emalh·-orienu~d t hought. 

(:? ) Pos,"ive Att i t. u.~..le .-·-If. disu ·.J.cting t houghts 
dv OC<·l;;· dn ring the X'2}'": f :iticn Ol' gazing, they 
::l101t!rl. be di srr~ardeo a d one·;:; :1ttention :3hould 
itc: rcdir-:n ed to t.•t~ t r•·Lni cn;,~ . 011e should U!JL 
i\·un~- ~dJun Iw v \'>"di bE: ):-,; p~~rfonn ing t he tech
mque. 

r:~) Drr·tfa8ed .il u.scie To ,tus.-Tbe subjec:t 
~ll ou} d be: iu a~ so thnt mini 
ru.' l ·::l!: ·c~:J:·. r ·1Y0 rJ: · -; rci~:.J.irE·J. 

1 t:: ',;_'·n,-t I.'n,i;·c a.m.e;;!.· ·--.: q'Jiet em.-ircn
tlH:' f! t. \ \ ::h ~ lt::..· re: a-::ed t:·n virorm:ental s'timuh shouRJ 
h ~' di( ' 'X·r ~. :,ro~t 1. edmiq•1e" in~. r:rue1: tbe prac-

~:~ :: : ~:~(~- ~·:i~':\~ ~o~~ ~~~· ?:.~~ ·:. -;oj~~t.ce or ·;vorchip is 

Hr::.iTU:fnc .. '-.L Sn,;J ECTI VE \YRrril'i'Gs 
;':'ot'P POHTL'il~ E.x:If::TE~CE Ol• T~'!E 

n r: r.J _~x ,:, TiO.:-! H E~ : PO.\:~E 

Tec·hniqucf3 haYr-: existE.::d 'for centurie~r 
u~Hdly -~\· ) thin a r digiou:: context, 1.d1ich al 
lmv an individr:al t o experi('nce the re laxa 
b~):1 response. ror example, in the Vilest n 
fcmrl_r(_-nt]·;-ccntm·y Chri;::tian trcati..:e en
ti ~kJ Ih e ClcL~ cl of lJnJcr,mt_:·~ny disc u !3~e s 
lJ.()\1• o uJtt ai11 :.~1 1 ~ ! ). ~ :· c\..l '!:. : ~ tc of cortsc iotts
llC:: ~ \>:hi~~h i~ .re( ,l' in ·c.l t o a tla:n alleged 
nuion \\'jtl1 God (Pwgoff) . T he ano~tymou:-3 
author .~tates th:tt t.his go~ll cannot be 
rc::.H..: hcd in the ordinary levels of huma.n con
sc i ous r~rs.31 bn t rather by u~'- of " lower" 
leYels. These k;Yel~ are reached by elimi
JW. ·in g ~dl di . t r::ctions ar:d phy~ i cal 2.eLivity, 
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all \vorldly things in eluding ail t bough b. 
As a means of ': . . . beating down thought/' 
the u sf~ of n. single-<:::y ll a~ )l e word , su ch as 
"god .. ' or 11 1CJYc," ~hould be repeated. 

Choof:le ·whichever 011e ~rou prefer; or, if you like, 
cboosp another i:h3t .suits your tast e: p rovided. 
that it is of onr E:YlhhL .\? ld d asp t hi.:.; ·,\·ord 
t,ightly irl you r heart so thi:.t it nc\·er lea \T'5 it no 
matter what m::t v hannen. Thi~ wort.l ~.; h ::Jl LB 
your shield and )'our ·;peBr ... . \Vith this word 
you shaH strike dov:n·thouq;hts of L \ e:ry kiTJd ~.il.1d 
clJ·j\·e them br:-nea th tl Jr~ cloud o~ forgr U iq~ . A fi. er 
that, if any tho11p;hU: ~;honld press upon you . . . 
:.mswer him rith lh1:-: 1.vord onl~· ~wd ,~11 h no 
other words. [Progot!. pp. 76-/'i'] 

There will be moments ';dwn 11 
• • • every 

creat.ed thing rnay suddrP iy and cmnplctely 
be forgotten . But i nmKdi ,~Ldy 2.fi ('J.' e8. r;h 
~t 1 rr~ng . bC'f'JHF C c.f · 1 '~ COrL'iJJ1( i o n of the 
fie~h, it. [the soulj drops do<>vn agai.n to some 
thought or some d8ed'·' CPrn g:ofL p. 68) . An 
iii!porun~ t in :::t r q,~ t· on fe r :~~ t \ · t·( ·~· ~ i:- ::_ .. do 
not hy :mother nl.c=t n .~ "\\·or!- in it IY}th ycur 
min ci or ·with yuur imaginat io!r' ' 1 .f:'; ·c;roFi 
p . 69 ) . 

Another Chri :o t i:·.n work r[f, t 'J'J •. ird Sp ~r- · 

·dua l Alphabet. wriu cn in rl le tE'Jli. h ceut nry 
In· Frav F r :1P''l; c;; c· c· • i ,, ()-c: · · ·-· ·· ; ; ,.,. ,, 1J" " .;i 1-s - 1 ~ .• 

... ._) ..- (. J\.. · '· ) . ... - • . _ .. . . .. ; { \ , 1 'l • • .I. . 1 •. J ! 

altered stated of con~: ,: i < ;,[:;nc:)~ . . 1-lv Y TOte 

tlnit "(_:ontcmi~bt : 1n r.;q L~i n..: s u ~~ L LLuJ 
our:::ch-e.-3 t. o a ll :. ~ -~- '- is nuL C o~ t·· ! jJ . Yii11 . 
und that one ~l wu l rt be d~.'~ t f Pnd chm ~b to Hll 
d~c (p . :--o) and mn:;~ ·' . . . qui t_ nl! uh-·i.. ::,cJ e:::; , 
keeping your eye~ ocnt :.>l th e gruu ~ ; d ... '; 
(pp. 293-294.). T he m.ech'Jd cnn he ei LlH:'r u 
~hort, self-composed prayer, repeated oYer 
and over , or ~imrly sayin ?" uno ·: to tJ:oughts 
,,·b el! fh r:- •} C' CU . -'T' l ~ ~ (·::-<<·rei::r .:::l 1n ttlrl h C' 

performed fo r one ho11 r in the mornin !! ::md 
cw· ni~;g Lt L d ,~i~o d, ,: :; .._ <i.l_, ght by H f[ll! ~ ~ : fi<: cl 

re!achcr. J:'r::ty F r.;; l;t' i:3ro \'.Tote U13.t ::. ucL ; ,j j 

exercise 1\-o:Jld hely, in ~ln eHdcr•xors, n::J.-jn~ 
u~ more dficicnt ill ou r ta ~ k~ and the tG:::-k=::: 
rnorc cnj oy n.blc. .\ ll m c· n. t 'S!L'C i{1lly Uw 
bu~y , secular <E I"H:ll {1:3 re li ~·: iou.:; _, :3hould be 
taught this meditation for it 1 .~ a refuge to 
\Yhich one can r e tr~'}1t w} c11 fnr.;ccl ''"i th 
~t ress fu l f3it ua t iom. (O~tma ) . 

The f2.mou~ fif :..,eenth-Gl'n tur·y Chr]:"tia n 
mystics Saints .J uhn and Te:rcse de~rribed 
the m a jor :::t<'p<.:; r pr;l1i r e d to ::tcl1ien ' the 
myEhcal st::t te (Anon.; Saint T erese), \rh ich 
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include ignoring di~tranion::.- 1 u::;wdiy iJ ~
rcpcLiti,.,·c prayer. 

Chrisliar: meditatiOJJ and mystH'lSm v,;as 
well developed 1vithiu tho Byzantine church 
fllld known as Hcsycha~:'m (NonYich and 
Sitwcll, pp . 56--57) . Tlli~ tnethod nf repeti
Li \ · r; prayer 'I~.: as descr1ueo in the fourteenth 
cenLt<ry at J\-lount Atho~ in GreL·ce lJy 
C n:gory of Sinai and is called "The Pn1yer 
of t be HcnrL" or "Tbc Pr:1ycr of J e:··u f; .11 1 r 
da ce:) bacl· to (he beginningb of tbC' Chrj~
han era. The prayer i t .cH wa.:-, ealled :--ec:rct 
meditation n.nd was t.Nl ll2t titl:ed from older 
to younger monk.;, t hroup·i"' an initi ::. h on r·i:. '":. 
Ernpha._i .., wa.:: plttct:·d on bi \·ing a ski1H:'l 
in~tructor. The 1ndhorl of prayer recorn
mcndcd by ibr ~e monks was : 

Sj t duwn <Jlone :.:nd 1n ,3]\' nc ,;. Lu\'."t·c ::; o u~· h·~· . . 
~~lu ., o,-O"i.ii e\·l':;, br8~11.lw OLE '( C)}t l\. inlet i G. t ~-,.r ; L•; 
yours.r:: Jf Jookjng imo yo'l:r o Yil hc~~ rt. C:n ry :,:~~ u· 
mind; i.e ., your though ~s J !r ''l yo:'L" ;.,_.d . ~ 

;_ .c;l;.~·~;l,C ~~~-\:/~1;~~.~:. ~: :~~l~~~ ' ·:~c:\l:. :( <: ~ ~-:i l ~.; '',. -~,;~ 
JjiJ..: o·r-ntlv or ~illJ'.J' h · ""'' f r 11 \:0 ' 11' ' l " ' l (-· f"r·· · :; 

/ . '• :'::: .. .J ' · ~ l J •• : ·- (...{ ../ •• f, ' ~ 0 ..l ....... "-' ~ O ....._ L ~ 

rJut :dl other ihou:1;hts nsHle . Be r·:J !lr1. bB - ~> :, ·>n ! 
;.rd rr·rK·J t 1ltc p rocc..:s n:1~· .1\ • •-! ~~:l li _ . . t l":· .. · .. ~ .. 
1·· .101 
To reach .sur.h 2 state. 2. tr:1.:1 ql.1ii f ' llY l!'· );: 

Jn c-nt is n<:: ce;3sru·~- . 11lt lt'JB.y h:1ppcn t.iut ~· 
l11:tll ·,y]w has bee-n b l\V r.ll cL1.y ~;1 1 (-·~ • ~: : -

.>. _;l to p r::Lycr fvr ar1 hor.r . . _ ~,u d: :-•1: • :t:n : · ~ 
l L::_:. ~inK rh c thou~1Hs of ~1 is ~: ·; ·. r tLl .:-- p;·e
o~r upation .s nre for~oUcn'· (i ~o:-.:::, p. 87). 

Tr: .Judai . .::rnJ ::-:imilrre pn1.r· t ivc::; 1e ~·_ tl1n g tu 
t h i. alLerr:d ~t <-~ tc of rorL::cit •t :..; ness dnt.e tKtd.;: 
10 the time of the ::·ecoud tra:ple jn the :-: ec
ond ct:ntury B.C . an d are f011r~d in one of the 
~.. · : . : · ,1·H ion us of .JC\I·ls} my, t ir·is n~ ~\Ju1-~ ... -
kdi ::m.1 (Schol rm) . In thi ~ pra (· ~ irP of El ':'di -

1~_;: i • ;! t . tLc :·ul•.icd :_:at \;·i !1 !•i::- L .' ; ~ d tJd t: r·c.,: 
hi .-~ k 11 ·(' i::, \\ hi~-pen: d hy 1w~ all ' songs , mJ:l 
l'l'l 1C' ~\ ted a n:nnc of :1 rna; ic ;-:; e~.d _ 1 n th l· 
th1n ccnth cent ury :\.D ., tl w \\·orks of Rnbbi 
.\i>~tinfia \Y Crr pt!l)li~hcd rtnd hi.' idca.'3 k ' 

CHJn ; a n:ajor pan of .JP\\·i:--h E:abbalistic 
1\1:::.-;tiri:::ru (Scl10l0m l . Rahhi Abuh1fh-: felt 
Ll H-:.L the normal life of the soul is kept 
wi tl!iJJ Jimi ·s hy our scn::;ory perceptions and 
emotions: nncl sinre tl1 e~ ~ ~ perceptions and 
crnot ions are concerned ,..,-il:h the nnit.c, the 
soul 's life is finite . 1\1an therefore need::: a 
hi g:her form of percepti011 , whic·h instead of 
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blocking the i:'Oul's deeper regions, opens 
t hem up. An 1 'a b2olutc" object upon ·which 
ro meditate is required . Rabb1 ALuJr"fia 
fot!nd tbif3 iE t-he HebJ'2\~· D.lphabet.. H e de
-:cloped a 1nystieal syct em of contemplating 
1he let-t ers of God's nnree. Bokser deEcribe::: 
Hn bhi AbulaBa's prayer : 

. .. . · 1!lm8rE-r.d in pn:t yer n.nd meditation: ut tering 
Llle divine nnme wid:~ S!iCcial modulations of the 
yoice 2nd with ~'pecial ge~ tures, he inducerl iu 
bil.L!.:.eli <1 state of e ·.:;w .. sy 1u which be be1ieycd 
·,he ~old h.qd sh(:'d ics r.n :• ;_erial bond.s: and, ·un 
ihi.l~r(~ ccL ret-..~ n:u.: to its di\'ine source. [p. !?J 
T he purpose of 1 h s prH,ycr aud m~thodi r: 11.l 
llWC~jta,tiou is to experience a ne\Y state of 
·eonscjousness. d. ::~·e.rioed as lwrmoniouF 
;: 10vemen t o( pure ·t~tought, -~-.;hi ch haE sev·
eu:d. all relat:on t o -:. he ~;em: e:3. Thjs i ·· com
~-~ nrcd hv Scho1em rc music and yog r· (pp . 
;~;~J- 73 "~·:1. Sdwlem i;:!elE; that Habbi .A J1.l

j ;1 <J ~t ·s 

... :_\ __ cJ~:~ .~·.: re:r .. ~r#~~fr!.t })l l t:. a Jitd.aized Y er.~ ltJ i ] of 
.1: ."J ~- w:ic·i!~ .'5('1r·it un.l t ecimir .. p.1 e 'l':hi eh bas found 
i: ~: .< ~, .· .:! 1':1) e~~- ;~· re:: ii t.'l l! .in "the _pr2,ct1 r:e2 of The 

~;-:~ ·.:; .~L ~r'·:';i!·;(~~~;;-; :~u-.;~:: l ~:·~-~ ~~~~ 8s~2lttc~ ~~~~:~~~ :::~ 
.;! .4': . :.-Jt!~~ D~1.l f i~.l .... :-\t·--sJ 1.~~.s() . .-s s:,·stcJJ: ·~ rJ ~t)·cd. 1J ~,. 
~~;_~ ~ " ·tLJc];!c- of br .:ctthi:Jg : no~v thJ.-5 1c::hnique 
~-- .. ': r(_.'; ~~ >;, . ,:; __ :_•:.:;.' c: ~·',' l_ ~c ~·: rn enL ;n t.b~ Indi ;m 

::
1 
~-,.~;_,:,' ':'.;::.:~ : rh·; ~c~-~~~~~~~~:.· ;~1l:;~_ 1;~c~~a~~~:~lp~~ i~~1~-~;·~~t, 

.-\ hJ h !J~'! Lry~ r ~ ~-,T:!-: cr.r t:~ i t j ruies of hody posture) 
'- ·.' ~-,i;1 c· o~·.r-.-" .'? :. '~ :!i n1· co:·J ;b jnat'ons of c·o n ~n 
Jr .. J. \~: ~ ntl ... u,-., i~t·~ ,-tP(f ,i ,_;rL tj_.r! :~·orrl-l t> of rc;-jr ~ r ~v:1 , 

. ··!!1 ::t"ti,~u~,. r ::on.LP l"'~~~ ~·<·l g cs of 1li ·3 bnoJ.:.. :'~ t' } le 
.i ~~_.~: , t Lhe lr ~dket'' !'.!:i \· P the imprc:.:;siun of a 
.JwLuzrd 1re2 t ise on Yr:r;a. T1e sirni arity C\·ei1 

•">;: r(·nl\: to ~o ne n ~:pecis n .. f the doctrine of 
r., ..... _:J.\.·,,, '. 'jfc:imJ.. :lS precer1•.:'ci :t nd brought about by 
1h;:.,_. ~ ~~ c~ct i cc; . [p. 1:3DJ 

The hn !-Sic elem('n ts \Yhieh sl ieit the re1ax
~t i un respcm~e in certain practices of Chris
ti mlily and J udaj:::m are a lso found jn 
i :;, Jn.rni r my~t, i c1sm or hdhm (Trimin ~~·h am). 
~31.d1. ·1:1 de ·tdor ecl as [1. rPact ion ~1 '-!, ~ll t) .:t the 
csten;n.i rnt lu:;wllz::;.tlon of Jslnm s .. nd warh 
r;.-; (' o E intuitiYe and emotional facult ies 
'.'.·birh are chimed to be dormant until t hey 
:nc- utiliz ed t.htough trainb1g under t he guicl
;ul ~ · t' of a rc:w bcr. The method of ('rnploy 
ing; tbe.:: c facu lties is J:r:mvn as Dhikr. It i::: a 
me~n:s of Pxr1uding d j8traetions and of 

drawing L(:a rer to God by the constant rep
etition of H is i18,me, eiLher silently or 
rdoud) and by rl1ythmic bl'eathing. 1\Iusic, 
~nusjcal poems, and da.nce are qJso employeri 
in the r1tual of Dhikr.- for it was noticed that 
'· hey could help indu ce dates of ecstasy . 
Ori ~~i n ally, Dbikr w:t s only practiced by the 
mc:nbr:; rs of the ~oeiet:,.- vho n1[tdc a deliber
a te cho~ce to redirect t heir Jiycs to God as 
t he prdilninary sV::p in the su rrender of the 
',:: ill.. ·u~~)Jl i .. '1 itiation ~ o his order. the initiate 
;-,:cci ':c~:: t!-l (, ~:. · 1·rd, a sccc~:;, hci:;· ::::::!1_md. The 
oicl .... I a~~tcf~ felt tl1a: .. tbe ~~,~~~r = ; ~~ ,;· ("~= ~ r\ ter '·'.ritl1 
C od conU n ot be attained by all, for most 
men me ;Jorn dee., £ t o L: ~;t : c.; , l .~· : ;1..-:;.t i ·; ity. 

However, b.Y' the t\vBlfth century, this at
t.itude h a 1 changed . It was realized th;;.:, t this 
e c sta~v '-''.l i ~k1 be in(hl cecl in the ordinary 
m!m i;1 ~\. rc·J3 ti ·v· ely d wrt t ime by rhythmic 
t~X(:rc 1 :::c ~ ijlYolving p ost u re, e n t rol of 
brc'ut ll! cool.'li.natcd m·JYcmer:t s, and oral 
r"I:c:ti;_icp_: ~ :i.':'im ·w::ll::_nJ . l

1

• ·r:Xfl , , . 
l n 1 h(! \\ c:~ lt: rn \YOJ. id! t 1w re! axunon re·

spon ~e clici ~ .. d hy rel igi ou-: IJ1 :~ c t ices ·~-vas not 
part of i):_P ru ~ 1 -:-i ne p ~·;:.dice of religions, but 
P\ ThP. r \V .~!."3 ,,.. ·d1i 1\ tllC' r,{y .:-: t ical tradit ion . In 
t l.Je F~FT . hC'iYcYcr. l'!,.,d jra t ion \Yhicn elici ted 
(·he felr :~;u ; ,T!l re ~cpow: r: \Va ::S ch~·;· c lopf!d nmch 
c·;i_rliel; :::t<d >~Jcfl me a rna.i <)r d exorn t in re1i
~ion alHl in E;n::ryday hit~. \YriL.ings irom 
frtf.!if 'll ::cr.::··ttl:'f .. :: . !!1 ._ l--nuu:(~dlu (..I~ , \J·- t. r:d 
:S J. ·th cenr.ury B.c., n0t.e -that individu<:1_,ls 
migh r ~ntaiu .:,_ .. a un ified state with the 
Brqlm:1:1.n fthe Dei tv r 1)-.,· - - i~ar::.s v..f .::·e:::tntint 
( )Jl . 1J- ,'n"'ll -\--1· ~1-.- J n,·,,_,' . .,l n,f c· eJ··c:: ec:: ,, ... 10C1it<>t·ion 

, L \.' .... ... !. ... _' \ .. J l .... L ... ... (, • . l \ .., .\ ,_ f •.- ~ .. ' .Ll ...... 4 c..L \... ' ·' 

concentrJ. ion. contcmph:. tion and abso rp
t,ion ' ' (Orgu n: p . 303) . 

There ar.: ~~ m1 . ti hJ dc o; E a:::tern reiig ion~ 
:Ul;-1_ \Y ay ~ of life., inc! uding: Zen and Y oga 
\'>ith their r..nany variant8 , srhich cnn elicit 
che re1c:s;1bon r cspont:-e . They employ men
ta l and ;! h .~ - f- ica l 1rcthods including t he rep 
etition nf a \\'Ord or sounc1 1 the exclusion of 
mr:J nin ~· f ul th llf~h ts , a qutet t:nviroruncilt, 
;,n cl 3 comfor Lublc po ~ i t i cm . :: nd they stress 
rllC' irrq ) o , t~u·c ~~ o·f a t r .L.nt::d tr 11.r·11er . One of 
the n~~di t <ui v8 nrfl.('tice .:..: of Zen Buddhisn1 , 
;:azeu, cmplo:,· ::: :'1 ~ v_r~ : - lik e lechnique of the 
ecmpJin g uf u:-~-~pir nt..io 1 and cuun +- ing to ten 
---i.e.! C !l"' () :: !1 h;l.lin _·, t \VO on cxhal1ng, and 
sc on, U: ten . \'.~ i th t ime, 011c stops csunling 
~~nd ~i1npl :-.r ::foi]O\\- ~ the hrc:lt1 tu (Jolm::;ton, 

) 

. I 

THE HELAXA' }( 

p. 78 '. in ordl'r 
thought-, no f r;,., 
no thing (Ishig\u 

Shintoism and 
gion~ of .Jap::t 11 an 
method of pr<1. \'er 
iDspiri ng thrut~ ;~ l. 
t ion io.: a short 1 , 

the mouth, with 
mirror at their lt 
cise. the p rie,:t 
:sacred wonT.-.; , -r. r,, 
t'' l'•' t1' ; . : ' "' 1 •• _'; .' . 

6. t1. · .• t .t.-:1 ,\!.t 1 !..;11~~ t~ 

83) . Fuiisa\v?. IW ! 

thi::; grai1d ritua l 
is doubtlessly ihu. 
(p . 23) . Taoism, { 

.~ions of Chir1a· 
·- l 

meth.Jd.:3 ;~irn i.l:l ! .. tl 

t/ ~~~tj~~ :=l ~:~\~~·~ ::1 ~; ', ~ (•; 
~:- i ::~_:; :c::: ;L,...,d ii a·. 

lil pra t: Lieally evrr:'> 
i ~ m is a fo rm of l· 

J'celin g.:: of Ct; :3t a:.:~ 
j uncti or; \Ti th ~ n ; ,, 
' " '1t ' · 1 n ·1·1· f" r f• 
• - : :--' t .l~ ~ .l I ! ~ v t...\ J .. • 

SibE: n~::. . :-Llld J ::t 1)J l1. 

or cL qr: f .. to bri >le'; '· 
ing inro ~oli tud c to 
!,}K dr.1_n\ pJny .; 
;-.:h. a mar:1 .J1c tr:nlC!' 

;., any le . .::.:- tl Yli 1 

. 'I. . • 

a rc O' ld"nm ;~ li , ! i : 
of the f l 'a rticr~s i.- : ~ 
::tate of eon:scinu.-t; 
t echniq li.C:3 simi! :-• .i' 
n ·bx :1 ti on i. c~ no -: J'--,' 
~hu) l-L::.rr l~i'i . ht, 
::\I u slin.Ji :::m, 2\.I e l1 :: r 
~b o n for Rest:::arch 
but. r. fe-v~- of t he~e ( 

In n drL tio11 to tee 
reJaxatjon rc ~p0nsc 
text, FC!" 1J1 a r (-('('"' . 

method often u.::: t:d i 
and keepin('l' attcnt! 
object to thn cxf'Ju . ...;i 
303 , p. 343; Unck!'hi l 
tlw so-called nature 1 

to elicit the r c lax:.1t1 
ing then1:-::clvcs in flUi 
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-.; tbe constant rep
.eithcr silently or 
. brea thing. l\iiu;3ic, 
e are also ernployecl 

iL •.vas !1oticed Lhat 
-::btcs of ecstasy . 

1y practiced by the 
bo made fL dclibc-r

J(:ir lives t o God as 
he sur rend .: r of ihe 
i.:.: order . the init1G-::e 
.:t. h olY, :·onnd. 'fh -. 
tr~1 c e1;couLter wi th 

1r-d hv alL for most 
. • ' . I. 't 

nv3t.jeal sen:-:lvlVl y . 
" ~ - ., . . ] , ; n 'At-h (' Cfl •l lt J , 0.~ 1 .:> .. 

. ~ H:~r~~; z c t l . hat th is 
: ~d in t he urd in a ry 

t ime by rhythm~~
, .::wre, con \:-rol OJ 

. YcnH.mts, a mi oral 
[ L i l· J.99). 
1. the relaxation re
l l~ -:: pr::tdiec:' \\·a s Hot 
1 ~ ce of reli gion~, but 
l\· :-::t.1ea1 tn"td)tion . I Y1 

; aLiou which eh citt·d. 
\\. f t .:.: de--.;; eloped much 
·, -~ n r e 1 e 111 r:··;·! ~ 11' 1'(> li 
l j rc. \ \r ri: ; ;" ~::- ir cro 
l-;_J ~"i 1 Ji~d!n. i.l:· , ~ ~ ~t t :d 

h., t hat i nl l;,yidual ::: 
.' ried sb ic \'; it h the 
·.· ~neans of restraint 
l ~l Cl!Sf'S, ill':dita t.lOD: 
b tion and absorp-· 

~, f Fa::- tcn i re lig i on:~ 

,,i,llg Zen nr: J Yoga, 
nl. s ~ ,-.,. hich can elicit 
. 'I'hey employ men

. l: including the rep
m d, the exe iu~ ion o1' 

;:u1et <'m·i.rormw Lt , 
! ion . and they :::.tre::: s 
incd teacher. One of 

r·~ of Zen Buddhi~m : 
.. !ike technique of the 

aud counting to ten 
two on cxh::tling, and 
<' , OllC' stops counting 
r· breath" (John~ton , 

p. 78 '! iu ord er t0 ~ , c lt in·c a state uf nc; 
though t. 110 f.ce.lin:; : to be eo rnp letely m 
no thir. g ( Ishi~uro). 

Shintcisn!. and "l' [t~! i ~m ar.: import,.A.nt rcii- . 
gion s of' Jnpan u~l d Chi : i i~ . I ·i·t ~"- l ! ·ntoi sm ; o;k 

methoci oi. pra:'' 81 ~ un ::J .st. ;; of sit·L" ng Ctuie-:;1 ·, 
jnspiring thro ugh 1 h ·; nos': hnld ~l 1g i ;1 ~piru
t.icn for a hho rt t imr.:; _. r.nd e:·~pirin g thmugh 
t.he mouth , \Vitb eye::: d irected t m';'D.rd a 
mirror at their .le- ·cl . Th rou q;lwu t t he exer
ci~e. the priest re1.1Ca ts ten numbers, or 
~acred word s: pronounced a·~ r· o rding to i.hc 
tmdition2 l rcE;.;ion=~ t cachingt.. (HerberL; p. 
83). Fuji::;awa no ted, ((It is iuL.ere.st.i ng tha t 
this grand ritu a l chru a cteri:;; tie of ShiDtoi::.:m 
js doubUe;:;d~v i.h ; :1aP1e proc•:::·s•: as Yoga . .. " 
(p . 2-3 ) . T aoisn . r:m c of d.1 e tra d itional re]i. 
gwn~ -o i Chi na _, c- rn.p l oy~- : in add iLion to 
methods s.i rnil n:r> t o Shinto, eoncel1 lra t ion on 
not.hingDe.:· ~ to P..ch i.:Yt::: ~l h;.:oh..1 rc ~- ·nnqujlity 
t Chang, p . 167) . 

Simila:· mclit.~~ t i ·'w l pru.ct1c::• .::; an :: fowt -~ 
jn pra ct ic.·.a ll :y e\·cry culture oi rn::tn . s ·llatw:_n .. 
i::Hn is a fo rm of my·:tic i .~m [ ~:::::::LlC:i ~de d '\Yith 
fee lin g ~~ of ecs ~ a ::y a~1d i ~ [)J-act iccd i;; c CJ ll 

.im~ c tion \vi th tri b~1 :. ~ · c. !i~~ i cm :~ ill ~ori:h <~ nd 
South Amer ica. In! ~n-~c·::.- i u. O r:c~:.r:. i. a; _\ :tica . 
Siberi8 , and .T ~ip ::EL L ·!. f'l!. <:: h :.:!:l.'t: h:.]s r. E'O Dg 

o r chant t o l··ri J·r·; 0 ' (; (1l'cC'\.'.'·: c' ~·: :l] _, cdf !'·· 
in ;_:: into ~o l i t u rl e to r1o so. j fnsir: p~;~ ~ rci .·:1 tlY 
the druo1, pl ays an imr)Ortz:nt part i 1; 

Shama nis ti c ~ran c:: !John~:cm ; Sr·gni, p. 29) . 
.:\fany l e s :~ traditioua l relj g;ious }'l rad ice;) 

are flourishing in t ll r Uni ted State~; . One ni rn 
of the practice::: is achieYcmeut of Eul alt ered 
:::;ta l' e of f' nn c.e in ! 1 "' 1 'e~~ '.rh ich js induced b, · 
techniques Eirnila r trJ rh o.3(-' th 2. t eli r it the 
r c l:: x ~.t ] ,:: ·. ; ;, , ... : '"'. ·:. S1lhub . : -10 hiren Slw 
Shu. H art· 1{ \ · i .~-i J r a . Scie11trJ1no::··· Rlt=l ek 
.l\luslimism~ l\'l ener B .r.bn, and t k· ~.c:.~:uc i 
at ion for H c.:.:.earch and En1ig:i·Jt.c·nnH·nt nrc 
but a fe'\'·; of t he:·c c:\; c ed l err.\ ~1])). 

In additi on to t C; ch:nic!ucs l':hif'h clic.]t the 
n~1ax~. :iou r espom:e ',': i ~ h·n 8 rcli:;icu.::: con 
te:d ~ secular t cchni·j_ ucs :::.l.:o exjd . One 
rncthod oft en used i3 gaz.ing up un an obj ect 
and keeping attent ion foet::_' t.Xl t1pon t.Jwt 
obj ec t to i hc excius ion of all el;;:c (Lowell. p. 
303, p. 343; l~nderhill , pp . 301- 302). Others , 
the ~o-ea 1 led na t ure my~ tirE: hi'!Yc been abl e 
to r1i cit the relaxation rc~pnn ::: c by 1mmer;:: 
ing t hemselves in quiet , often ill t he quiet o f 

1w t _lre . \Vordswort b bulie\'ecl. (( . . . that wl1 ,_,,, 
h is mind \vas freed fro m preoccupation with 
di ~~turbing obj ects, petly r ar es , : Ji ttl~ 
en n1 it i s and low desin'2/ d 13. t he could Lhen 
reach a cund it,i-J l! of cq1J jl1b1·ium, ·which J1t. 
d eseribe.s a s a 'wi:3c pas2iYc;,w.:::~ · or ·a. h ·3 ~py 
.:~ 1 - i l l n c::: s of the mind· ... " (SpurgcoJ!, p. f)] '1 . 

\Vol'fb worlh believ ec' t h3.t nn:ro n0 rol.lld 
dclibmTt.tely indu Je this condition in h im~ elf 
by r- kind of re~ a.xabon of the \Yil L 7'1 1 ol·e:~n 1 

rmtde many rcfercncC'.s to ~u ch fr-~:: lln ~s 
a tta in ed by E itt in~ for ho \1 r::: alone v; J i' 1 ~-l 
t urv. Jndecd_, T horeau conOJ;J <..ll'CS hiLJ~cli c t.~ 
r~ -~{ ogi (Sa:tJburn , pp. 210--211) . \~ iJE1m 
J an te.s dcscribe.s similnl' cxp;:rien\.' C" { p (l . ! G--
77). A treRtise on other :~l:r:' h BX[;·: ;_ 1:u 

may· Lc fotmd in Jolm ~m - ·.-: -;·,rc l cl:cr o~· IJ,c 
!1-ill.s' 

0HJ U~'I'JVE D :\ T:\ : _;0 1:-'i' :'i I • • ~. ·; :; ; 

\\"JDESJ>RB.~_ Jj .l:.·xr .s·.u:; ~ ; c;-· r:;r· '.:'i.E 

HELA X i . . i.J OX ; ~ c.:: ... ~ - - · 

Phy .::-io logic clwngc.~ u~;c 'll ~· .\ .1 :{ , ]:; ri ~ ~ ·r 1 : • . . 

lH'8.cricc of \·a rio us 1r:.ci;,Ji r ~ ;. .,. v.Lic.l~ ~. ,, 
t ltc r.;;]a:mtiuJ! re.sp m~ c ~:.!· c· . u!nmm·i:r•'t' .1'. , 

r t:ferc·ncecl in tlle; b:tl.J ]?. . Ti. c3c: cou ' J.- ,. t·· 

pari, of r1ccrcascd oxyge•- cor: _1 ,J::fi t.it•·:, 
rc :c:pir:tt ory rJ.tc , h·'·&rL 1! Lt', c'ti..... ::~:.~ .• 

1i!l':-: i ul1 . l llCl'(' J.,-3 e.S a ~(' ~ l ~) ~.d ~ !, ~---~t . ~.,., 
Hnce und E EG al~)br:, \" 'u','E: G; c;:1·.- ::7 · 'T'l:;·.:-t
f' h ::w gc~ a re hypuLhc ~:;i 1 c d Ln re~ult fror·• :;·: 
i®'e;ndecl ; bypotl ln l[1lnic : · e~ponse lc:.:d i1 
~l~~rea.scd. :::Ymi2Jniv ,t ie JJt!rvous :-;ysti.>')1 
a ctiYi t ~" · Tbc neuronh~ · :-: iotog i c aud ncw·n
a n :.~ t omi c p athway~ . from t he corte.x to th· ' 
di (lnc cph;::,lo~l rPm ,qin trJ Le def1n1E'-.-el :-- i> 

t:tbli:·.d1Cd (Gellhorn) . 
.11t fu;;Pn ic t, ·rnnt :J(I l;:- · t c·:~ 1m i(1 C ~ : c< 1 :1: . ~: 

'-'i tl therapy '. \-~tieh i::: :-:l.1d t O elicit "J e t ~_· Ji•h 
otrop ic rc~pon~e of Ti c::::· o1· 1.h · reb .: ... ; t irw 
rcspon ;-;c . Autogenic. theu.l.!1Y is defined :1.:: 

( ; . . . H ~elf-induc ed 11~ o di fi c a r i on of co:·; i
codicnce·phali c in terr el~-.. ; ion;-:.h ipsl' v:hid: 
"' 11 :-\b!cs Lhe lcrwcr bra in center::: to a<:tiYate 
(( trophotropic ar- tivity" (Luthe, 1869). T he 
mclbod o£ autogeni c trnining i.s based on 
six p syrhophyEiologie c·xcl'c.: i0!-'S U(";i :-.cd !;y 
n Cern1an 11eurologist. }] . H . Shultz : -.:,yh ir1t 
an· pract iced sc,·eral time~ a d ::ty un ti l i lw 
:subject is able to voluntari ly shi1t to ~ 
'\Yakdu l lo·w-a rou.sol ( tro1 ho i ropic 't ::: hre. 
Tl\ (• :rstnnd8rd Excrci:-:: f' .. ~ " 11rr- ~"' ·aefic Nl i1 
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Tt ·chn£quc 

(Gent..:ral rt:f(tcnces indi.calw:l un.dr:r each, t{!chniqw; heading; specific references with each parameter; key below) 
Tran~c_~endentul 

:i\1edi tation 
Autogenic 

Parameter 

Oxygen ccnsumpt' on 
Respiratory rate 
Ht·a.rt rate 
Alp'J,a. waves 
Skin resistance 
13h ud pressure 

~Iuscl u tension 

(22 ) 

! (22, 21) 
~(1 1 L2 ) 
J (22, 21 ) 
t (22, 21) 
'i (22, 21. ) 

No change (:12) 

N .l\L 
* Suggc::s t.ed deep re!B xa.tion. 

*" N.Ki. = Not mra.;;ured. 
*** ? --= lncor::dusi\'C i:cw !ts. 

1. .\lJiEOll. 
2. Ana nJ ct aJ. 
3. Hagrh i m,d \Venger . 
'.L Uarber, 1061. 
. 5. BarGer, H!'/ 1. 
6. Burrow. 

Traini ng Hypnosis"~ 
(16) It:; 12, 4, 8) '"' 

N.lVL * ~' J (lO) 
.f. 06) 1 (5) 
! (1 6 ) t {!)) 
'tO G) N . .lVI. 
i (! 6 ) t (9, 11) 
?*"'* (lG ) L) rn , 

~ \_1:1 ) 

t (J.6) 1~ . Ivl. 
7. C.l_yncs. 
(:). Cr~t:i i lncd. and 1h l~. 
P. 1J.a vis ctn; ; K:-~ ' l tn r. · 

10. Dudley ct ai. 
11. E 0tabrooi(:::. 
12. ( lorton. 
13. f1 n~;u1g: . 
H. ,I. eobson . 
1.5. L a.ramlx·lkar et ai. 

z~n and Yoga 
(13, 17) 

~. (2, 20) 
.j, (3, 17, 20) 
i (8, 20 ) 
t (13, 20) 
t~:a) 
?:-fa l:hangc 

(ih, 20) 
~.l\1 _ 

Hi. Lutlw, 1059. 
17. Onda . 
i S. Segal 
.19. Shiom i. 

Cot.ention 
(G) 

N.:L\1. 
~(l!J) 
N.:M. 

:Present (18 ) 
N.VL 
N.l\1. 

N .M . 

20. Sugi :1nd Akutsu. 
2J . \Va11a.ce, 1970. 

. 22. vVgl.lat;e, Benson , and WiJt:\on . 

Sen tic Progressive 
Cycles Relaxation 

(7 ) (14) 

i (7) N .:rvr. 
t (7) NJVL 
~ (7) N.l\II. 
N.M. N .lVL 
N.I\1. N.M. 
N .M . N.l\1. 

N.lVL ~ (14) 
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a quiet environment, jn a hori:r.ontal po8i -
t ion, ;ind with closed eyes (I /uthe, HJ69) . 
Exercise 1 focuses on the feeling of heavi
ness in the limbs, and Exerc:se 2 on the 
cuJtivati.on of the sensation of warmth in 
the limb::-. Exerc jse 3 d ':>nJs \,-1111 cnrdir..c reg-
ula tion, while Exeni~e 4 consists of pasE: i'.-e 
concer1tration on l r :a thin g. ln Exc:reisP b, 
the subject cul tivate;..: the se:r1:-:: ation of 
warmth in h is upper a bdomen: and .Exe:r·cit;c 
6 is the cul tivation ot· feeling,:; of eooinc. :.s j_n 
the forehead . Exercises 1 throug:l 4_ nwst 
effectively elicit the tYophotropic.: rr .::: ponse, 
while Exercises 5 and 6 are reported t o have 
different effects (Luthe, HH)9) . The ;::ub
j ect'~ at.tjtude to\vErd the e~·ercisc must 
not be inten::;e; and C::,Jmp 1.d ~ i vr" , bt.t rather of 
a quj~,t~ "Jet it L :~_:- A·" :1/' nmnre. Th}~; 1s 
refen··(;d to as pass .~·ve concen.tratwn and 1::.: 
deemed absolutely essentia l <J.uth r., 1972) . 

PTogresszve 'f'e lo:cntw j~ b .. L.~hniq~w 
'vhich seeks to a t~hieve incre~1 3C'(; d1.scri m:
native con trol over skf'l eta1 mu s cl(~ unti.l u 
subject js able to indnce very Io1r Jen :L; of 
tonus in the 1naj or mu:~eJe £;· oup::- . JB cob:-:on. 
who devised the teelmique _. stRtc:s U1nt [ir~xi
ety and muscul m· rclHx~t h .')n pwfh c(• OJI 

posite physiologie ::; t ate~ , and therefore ean-
not exist together . Prog~·e::.s i,-e re .i;~:·\:l t ion i.:: 
pra"ticed in a ::upi11e po .. ~ i ii on iii ~1 qui(:C 
room; a passive att itqdc· rs e.:::sent i:-,1 bf: \':·n L..;e 

procedure, an appropriate suggestion for the 
desjJ·ed mentaJ or physical behavior is give11. 

So fa r it has not heen possible to filJd a 
unique phys]oJogic ·index which defines the 
l1ypnotic ~t.a t e (Barber, 1971.). Physiolc,gjc 
s t. c;tc: \·rtry the : amo 'Nay during bypnos.is 
as they do during 1val::ing behavior. -~ l!.g
gc:·tecl states of arot:.sa.l or relaxat10n are ~tc
companicd by either increased o .. dc-:.reased 
:rnctabolie rate, heart rate, blood p:'c~! ~_:nrc 1 
l)hn con.ductance, t:nd re.spiratory rate

1 
eot

rc._ponding LO the change~ seen ·,r Jien t hese 
states r-u:e induced by noLh} pn~'.lLic !Dean :: 
(]3nrber, .. 971). If the eontJ:ol f)\fit.e is rhe 
san1e ns the suggested ;:tate, then o.f cour::e . 
no eha 1ge in phy.siologi c par. Pwters -v,·i ~ ~ 1. 

~c:en (Barber, 1961.; . .For (·:;:; n1; ' ' '", Tl1C. ~-:Y:·i:· 
b:·.: \\ hiu.·i10rn et :11. H:IJD ri:cd L: .. ~ :he :..:ou
trol oxygcn con~urnption Yalue: c~· ~: r; rnV 
min w~~s no t si g1Ji r1ch l 1.k r hn. ·~y( -· 1 · <. • · . 

n .. !fpta J im[( ge2 indue:c ~:Jjght, 111ea ~ u 1 rtblv 
tensions in muscle.-:, csper ~ ially th o ~-c ~lf th e 
eyes :.md fnce . The fubjcc t is t au ght to u:c
ognize even slight conLractions fl f his DE tt: ·· 

cles so that. he can avoid them and achic,·c 
the de p ;:::·t ~..ks~ '..:c o.~ Je]nxnbon };'J:3s :Lle. 

Hypnos·is i.::; an '-ntifir·;A. !J:v indw:ed sb-dc 

eha.rac-tcriz2d lJ:r ~JJ r- 1 -.:' : ... :::ecl ~ugQe.s ribili t ~
(Cunm"J ) . A ::ub.~L' C l i~ j:JdgPd io bt" in tb c· 
hypnotic stare if he manifest;;- ~-,_ .h ig}J kn::i (.1I 
r~.: sponsc to tc.-:-t sug.g(~::::t i on~ _c:;nch a :-: mu ·cl e 
r.igidi ty, amrlC.~in, ll :ll i ucinc:u ion, ::me~.; t hesin. 
and po.st-hypnotic t·:l ~;ge.-.t2un , \\·bieh ar<' 
u2cd in sLncbrd ~cale-s such tL tha•: of 
\\"ejtzenhof!er aud Hi ig::nd. The l1ypnoti 
induction proc8dnrc ust!~lly ltl'' lu des '-ug
gesb on (autosuggest ion ior sc1f-hypno8is) 
of relaxation and drow;..:iness. closed eyes, 
ancl a recumbent O.!. seJD it:upin c po._·ition 
(Barber, J 971) . Fo11owing the induction 

no:::i:3. H O\Yever, subject.::- in tl1i , ·"'··::)o?r i .11c·n 1 

\Y l· r·r; tra ined to ::- c :~~ --: O(·h ,re C1 •i'.ll' v L J'f"<J.t..i !!~ ~ 
\\' C'}'C taken. Therefore, L:·pnct ic Sl::· .i,; ,.''~t ~ u ;! 
to rcbx produer'd no hl:'t h ,~, . ~: ;u.n_; , . 

Sen he c yclc s >: a :no Llw~· ps::,· :L•::.• l } h :,···) ~ :r 

logie teehniquc, dcvi.~ed by :\J r.r! frfd C'Iy·:lc :. 
_-\ S(·Htic: ·'cyc- ]C' 11 ~ S compo. ·eo oj' ei gh: sr-~;~]i: 
~tat(' ~:; . A :.:cntie "~i.Rtcn is n. scli- ~~ ~- 1 1 ~ '-'2'~: 
C l:i. lotjo,-~ rd ;'xpcri (·ucr' : " 11 l the .,; ::·~-: : _, " u~ 
:-.t::.u_,~ u.::: ccl by CJynr ~ i,;; : ll') t"tcohort. ~~l.;~·r 1 
h.·lTc. ~:; rid_. h Yl', ~e x _. joy_. H''•·e · nee. i\. SL~h 
.i cc-t practices 2 c-yc}e by th;nk.iJ1Q th: E: tcrtc 
·-e.g.) anger--flnd responrli:-J!:!: vrjt.h fi.11 ger 
prc:-. .::m·e on A. key (which tn1 .D.:=duc0s the 
pre~,..;u;-c for recording) as he :s.iL-.;:: 11d li~ten .~ 
t o a tape recording. The n~eor::-Ii:1 r~ ~:~a c.~ 
y·luc il ~e lHic Hate is pn·sent and ·when the 
subj (Of· t ~hou!d prc-::s the key. 

J1 u! l'O',': dc:-3tribrd i. y;·o kind ::: l)f nttC!l t iO~l : 
cotentt'on ::tn cl ditention (Bnrrm"; Sb(..r:Ji) , 
c:ot cnt ion is tbe subject's 11 

••• focu .3 on the 
obje-ct of it.s enYironment" It is conccntn;, -
1ion on one lhing excJu~ ivriy. Ditf'ntion is 
clc::::c J·ibcd a~ uordina ry 'J wakcfulu~::_::::;: in 
whicl1 :::tate 'Lhe 8ub.irct':::: interest shif';:; from 
ooject to ob_;cn. The state of cotem.ion is 
jnduced by relaxing the muscl t:s, do~in~ il;c 
t'}'cs, and re.sting them on a point ir.nagined 
to be the center of a curtnin of darkness in 
front of the .~ ubject. 

Yoga has been an import ant pal t of 
Ind ic1n c-ulture for t hou:=:ancl ~ of yu.rs . H 1~ 
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claimed to be the culmination of the efi:'on,s 
of ~wcien t Hindu thinkr.rs to "give man the 
full est r;ossible control over his mincF' 
{Hoenig) . Yoga, consists of meditation 
pract i·26.S and phy~ical tech11iq_ues u>:l ually 
performed 1n a quiet enYironment, and it 
bas many vari ant, forms . -Yoga began a 3 
Ra~ a Yoga, \\ 1ieh Eought "union with the 
a!x~oj J.ten by medit ation. Later, thel·e \'ra:: 
~tli c mpha.sia on rJhysical methods in [l.l
telllp~E t o achie\re an altered state of (:c,n

.::: cio~JSlH: .., ;s . Thi::; iorm is te.cmed Hatha Yogb. 
f~, lw S <J0-{ I:~l op eti i!1t0 U lJhysiej_l culture ;;_;_jd 
1~ t:Lii~.t;'--'rt t o 1)_:·-::v·e.rrt ;Hlct CUl\! cel'C<.ti;l .J.:'-i 
rase~. E~~e ntial to the practice of Hatha 
\. ug:.--1 <He [t.PiJl'Op.riu.t e posture and cui.H.fvl 

of re::pirarion t,R amamurthi). The most 
cnn:n:non po:::turc. i.s ca lled Lotus (seaLed on 
the ~f01.1:1d 'si th io-ss crosEed) . This posLtue 
i~elp0 t-Il' ~pine ~t<i. , r erect without strain und 
is clc:.i~nP • l to er:h ~,nce coucent.ra t ion. The 
1 :::::;-)}r~l c·-y tra.ini1:g promotes control of 

i:._~,; _- ,-;_·.i·f l a-..1d ex_!J ira tion , [riJ,J 
( .. \:: }'-.:: .. - ,(:: bdvveGH breath3) :::o that one 
··1 .:'".W ;,tl.i: ·:tchie\-' '--: volnnt2.ry contr _} of 

··· ) )l ;·· , :l l) i~. B<J.gchi · nd \Venger, in studies 
·.y !\~::--l. p:·~c·t:t~ ':'!.:_-,,:: 1 ·3 : reported that -Ynr~[l._ 

' . .1:, ~ ~ 1 ·: C·(lLL\:'; :l 7()S-· j_1~ Gre ~ .. E-~ i~l ~3i(il1. re;Ji.SL .. 

~rr.c';, _: ·crr2J.·-)cd L_nfT rate , c.,nd E1~G alpha 
-, ,., .. ,. ~· ,- ...... ;,.i•-: ·. 'I'!·o:: ::; obsErv:;ti81E led t' -'~ n 
i•) ··l i ·-' ' :·>r: T' ·'>.t -- -o~ a is ' .-deep relaxat ion oi 

,;j ·;d ci L ~ ;c" a utorwmic nelTous 
)_,·~u:L::. v. · ~:hc:Jt dro•-..-:::ine:s.s or sleep.') 

r.:~ ·!:<cut,}cr?ur_l .1f.-:_d iltd·i0n i::: currently a 
:.· ;, ,. __ _ ·. pl·.:H.:L~r·cd fo .L ~~t 'uf ~r-oy.:a . 'The i.ec.1 -
d q\<t . fl3 Lw_, ·;l:.L by } fr;hm·j::;hi :\Iahcsh 'Yogi; 

''v'l1~'-" fro:11 tl; ~ -\'edic t radition uf India. 
J ns:ruction i..;; gi-.;;en inci.ividu nlly, and the: 
tf 'r:~ ~ : .. l;: .~ ~ s :.:1llec;!?c11y ea.s il.:r lea rned nt t he 
ir< rP:~Lucti :.m ;-ession. I t is said to require 
1:; : }lysj (·:·ti or meHtn.l control. The inch vid 

ll:ti b tnnght a ~y~tcmat ie method of rr 
pc.·ating [~ '-VOrd or ~ou nd .. the man tra, 1vith
, 

1H atlc Lnp~ing to conccr.t rate speci t1cally 
oc :l_ . It in\'OlT:es lirt.l e ch~mge in life style: 
t)1 lwr ib' n the nwdi t~:.tio n period nf f 5 to ?.0 
lt:i~w: cs t\vicc :::: cby \V !-:e~1 the praeti t ionCJ.· 
~its ~ 1 a cornfortaule position wi th clcsed 
l':'/C'S. 

Ze·n, i~ \rer)r like x-oga, frOl11 '\Vllich it cle ·
Ydopcd , and i~ n::: ~30ciuted with the Bud
dl;_ist re ligion (Onda) . In Zen rneditr.t1ou, 

the subject i·3 said t o achie-ve a "controlled 
J..r::ychophysiologic decre:Ec of the cerebra l 
·exci tatory state" by a crossed-leg posture, 
c]osed eyes_~ regulatio~:!. sf :::~spiration , and 
:..:oncenuat ion on the E:o::rn (an alogical 
problem---e.g.: \Vhn.t is the sound of one 
hand Clat:Jping'?)) or by prayer and chanting. 
B.e.spir~tt iou is D.d,j u_.::o t"ecl by taking severa l 
810\Y dee~J hrenths: then in:;;•Ji ring briefly and 
fon: t:l e:s:;ly , and c;~pi ring long and forcefully, 
with EHbi:equcnt natural breathing. Any 

. l . se:nsury percepL10JJ;:S o:r ~~:! '3nta 1mages are 
al!o•x-ed to appear an~"t l:~a~ -~ · pass ively. A 
quiet: comforta. Lle elL' ·_ ,_,;:,d·, L.uL :.:> c.:ii}dJ.t ial. 
Expcrir:'n ct;;d Zen meditator:-: elicit the re
lRxat ion response more eni ciently than nov
ices (Sugi and _\kutsu) . 

Pos::.IBL E ~['HEHAPEGTIC B L \EFlTS · AK D SmE 
E F ~: i:Ci.'!~ 01;- 'Il-:IE Hl·:~_; ,\ \:_;'.[IOS RES PONSE 

Althou ~lt adYocutes of rr:.an y of the tech
nic~uPs which c,hcit thr2 reh ~: 2 tion n~sponse 
o , .:.r <1.11l .. c ,--l•.J"L;_( [ c \ ~(>JJtt.-.-; tc- :: L.tpport, claims 
of hc;-d thiul anc~ -chcl'<:1.p ..::uti e benefits, only 
prf'l i rni 1 1C.r~ - uhi cniYC data. exist at the 
pi'~---~en;:-. i.in•<:- \'-; hioh e . .,tablish the place of 
t: l_ (' r .J .q _ :...t LiUJ t r c:.;jpub e iu medicine. The 
n:: ! .:.1;l:~.• i::l': iC i lr.: c ui Tr<l113C2~:d0D.t at .LVfedita-
0;;1 le:tcl :-: to C!. c:'(; rea~ed sy .~whc blood prc.s 
:-::Hrc in (B enscrL 
l.{o.snet. ;~nc! :\ · arzrt t3. ) :-::nd : in a n uncon
trolleci 1etro.~pee r j\·e ~t.uci~ r ,. \\as n2sociated 
\'-;ith dccreas·;:;d dn g abuse (Be1l60n and 
~Y3Lv:e I. The du11y c b_:i} ~'t.i()n nf the relax
~"l tion n ·::-:·)on•(- _pre dieh!.iJJ .Y rnay be of value 
in sil:unious v, here nx~: , .. _-:::;iye sympathetic 
3.cti \·i ty i::: pn:.xmt 1 :jtun.t ions ·which chroni
Ccl.lly evoke the [jght or 1iig:ht respon.:3e and 
v:hich m~<, · k~ d ro pn:Y3lent , srrious dis
L·~Le-'3 ~< 1ch n.s hypcrtr:.·n2ioa (Gutmann and 
Brn.:::on) . 

The , icle efft·<·ts of t lh' chronic pract ice 
of the rel as:~1.tio1~ ;_·c\_pon sc: .lfl.Ye uot been 
\ -(._-'1] docnmeL t C<l . \ r W'r! the l' E'~ponse lS 
cli!'it t;,l f,·it' t\\<J 1i t11itcd cL1 il ~ · pe .. :iod1:: of 20 
to :if mr:1ntc..:.. "1.' ~ 1 ·- ~: Lc ::ide dieets 
hJ ,· c u cu1 CJiJ :::: ' ~·ne d. (per:~011a.i ohservations, 
H.B .) . WbcL: dicited wore fl·equently, som . 
suLj,2r::: F q-;-t~rJ(;i,--;:__; c ::l witlwrav;af from life 

~:~;;J,,: ;;:[;~,',: ; :::~~;~~~~,~~,~~i~~~~i ~~~ I 
l 

l 

servations, II.B . 
iecb are di G1c: . 
spective bu~is 
preexisting ps~·· 
drawn to any t· 
cally promi.ses r• 
Exten:-;ivc pro."l l 
re l:..t :·c~r.ion rv ... p 
j eeL::: ~- ufferill · ' j, 

drug nbu:se, r::Yc! 
and ret-~ ul ts -~,O~ 'i ' 

If_ the reh;-; :-'_ ~ 
of -v n~ue :n nt.- rL , 

AB!~\liA~ .. s, V . C. , t'l. 
non .h·odu~"'f:d } 
Stem: Its Sigui ~i{ 
J. Fh yc?'oiort?J ( 1~ 

---\T.,LI>iO>:, Sore-:. "1(. 

·'>Cl"'J<irn t:d ~\1c·dJi 

_;.~ ... :\!i) .e. ~~:., ( t , .. 
) "'c ... ; <:.h .. ri ·;f • J~i ·~ 
l >£di.rr;~ J.}] ed. H. 

-~ ~OXY.JO US : . \ Bt ''' 
Jf ecl i.uevrtl My.o.:1 c 
the Cro c.!J ; Lo1:do. 

B.\ccm. B. K .. an. ! 
olGgic" i Cnm' ,; · i, 
/~l ec!roc?'I-Ce7!h r:lr> J 

~·uppl. 7: 132- 1-~: ,. 
B .\~iBLR. 'f., fEG::;\1: .. ; ~ 
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THE HELAXAT!ON RESPONSE 

servat1ons, H.B.; Ornstein) . 'These side ef
fects are difi1m.:dt to eya1ua1e on a retro
spective baEis ~lne~ many people "'i";rith 
prccxisbng psychiat;·ic prob,c. :.~ v;oulrl be 
drawn to all ' cdu.~que \vLich e 'angelist.i
cally promises n·lie£ fro rn tension H.nd stre~:s . 
E xtensive prospectiv h~~,·cdi gations of the 
relaxation rc ~pouse arc uu clerway i11 sub
jects suffering from hyperten~ i on ; h ~:;acl arhe 7 
drug abu ::;e, p sychoses: and anxiety neuroses , 
gnd results soon E>hould be ~~va ilable. 

If the relaxa t ion response pruY<:.s to be 
of value jn medicine, t~1cre cxiE=t. many reli-

gious 7 secular, or "therapeut ic" t eQhi:iques 
which elicit it .. This should not be construed 
so as to interpret religion in mecb an.iatic 
terms. Belief in the techn ique in question 
may well be a very impor+ant. factor i:.~1 the 
cl citHi.,ion of the relaxation response. Future 
studies should estB,blish the most emcient 
method for a given individ1Jal. 

H.\ F.~,·.m o M EDICAL lJJ'\rr 
TEOr\, 'DlKJ:.j ME~10RIAL L ABORATORY 

Bo~;ro:·: CnT Bos PIT.\L 
818 HAmm::o~ Av~~ . 
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VOLUNTARY CONTROL OF INTER..~AL 
STATES: l'SYCIIOLOGlCAL AND 
PHYS£0LOGICA.L 1 

Elmer E. Green 
Alyce 1\1. Green 
E. Dale Wal te rs 
Research Dc:partment, The ~~·fennh1ger Foundation 
Topeka, Kansas 

The first part of this ar:icl~ is a summ ary of a technological 
paper prcsc:~ tcd at the 1Q 6C) fnternational Congress of Cyber
netics ( Gr(;cn, Gr~cn, and \Va llcrs, 1970) and is ·included in 
order to cxpl :-~i n tl1c clc~:tropL ) siological instrumentation and 
the methodological developments that make possible an in
strum~ntcd trnnsperso n ~1 1 rcse;1rch project, f'sychophysiolog
ica! lrainins; fo r crcati~·ity, which is a primary aim of our 
work. 

Speaking of instrument:1tion anJ mcthodolo~!Y during a dis
cu:;sion on scientific creativity, Lord Adrian , th:~ well-known 
biologist, sa id, "New ideas in 5cience ;-:rc induced by new 
di scc·r'c ricc; and at the present time it seems to me that the 
mo~t. potent fa ctor in prnmoting new discoveries has been 
the. intn_)ductiun of sorn~ new technique, SPill L'. new tool, that 
could be used for exploring natural phc:n( o~ u c na" (Adrian, 
l 9t) 1). Since the clCLtronics cxplc.~sion th:1t acromp;l.nic:d 
\\'orld \Var 1I, sensitive tr:msduccrs) high-gain amplifiers, and 
sophisticated computer techniques have been developed and 
applied to psychophysiological rc:~earch. Now, through the 
usc of some of these tools, it is possible both to promote and 
to detect changes in physiological variables tlwt arc partic
ularly related to and indicati\'C of changes in attention, con
sciousness, th t HJght, and emotion. 

The: imporLance to our culture of this now-developing meth-

...... 
lThe work disru ~\r.J in thi' par~r was ~upporlcd ia part by Grant MH 144J9, 
National Institute (l ( Ment:~l llt"lhh. We thonk t\1r. Rex llartnll mHI the pcr
tiOnncl of the Biol llrd kul f:kttronic~ tn\Jorntory for their great assi•.tance in tho 
design, constructi;~·' · aJHI maintenance of psychophysinlu(;ical fecdha(:k apparatu~ . 

new tools for 
exploring 
natural 
phenomena 

I 

odology -ror .. IJnLr.,nciPCJ vol un lury conl rol. of in / . . , ;; sf:; c.;r: 
· h<lrdly be ovcrs t;lfcd. In l'l'\..'C!It yc. 1:·.:> ~CI•_'till .I ·, ' 'i · i _\ llv4 

combination of 
Autogenic 
Trai nirtg and 
physiological 
feedback 
training 

tion have come ttl rea liz ~~ th;;t W'lurttary con : 1 • l! t f b'1:!..1; , \ i r 
is of primary im [lOrlancc if we hop~..: tn l' ~;L•l·l ;~.,; : 1;' ,•rd·. ,- ~ i 

society or even maintain a so~.·il:ty . \ \'it!Jou t ~!·t t, ,.",.g t : c 
im~giuation , t.l1c Jong-ran0e implicat ions an d tJ,: cl , ·,~ t s ~ ·~ r 
society of a pupu1ation of self· rL sula!int; indi vi d ;J~~:~. { :) lld t t.~ 

of incalculable significance. 

For about 200 years, mcdic0l <Joctors ~CT>in g \'lit 1 tlJ · <~r:ti·lt 
Army or Civil Service in India sent Lack r ~ : r1 o: t ..; 1 •• a ;·.: v 
such self-regulating people. The doctors cL ill!,: 1 L, .t 1.hr c 
unusual individu als , c;dlcd yogis , couJJ rcgul:t tc :t iH · ,1h·r · ,f 
''invol unta ry" physiological processes, sue h a·~ l:c :1.! t r.d e 1 r 
pain. This phenomenal control WllS ootaiw'd, !1

i · ·; \..(:i !, 
through long practice of specific mental, cmcd ion. I, :1 ,; ll r·L! ;
ical disciplines. 

In some parts of the \Vcstcrn world t!J r;rc \ \.', t :. gC:.st, ·t J' !k' r , ,f 

in such reports, amJ by 19 10 in ti.i s cc 1t ury, j ,1i ,!·: 1, : • ..: Lu i i'. 

(in Germany) hl.!J developed a \Vcstcrn sy:) ~ ,' ; r1 ·)I • [; -r,· !· ;
lation by combining varir}US i J ·~a :; fro m ll:s Illni; ·,.; .. \::lil 1, 

especially from hypnosis, with concc: :t:; fru11 : y<• ·i: :·· ·:h.lli; 
Although Freud gL~vc up the u ~- e of li )T!V:l i' rn i1 , 1 ' . · :~ ( 1 ) h · 
cavse its results were too unprcdidal•i1'. ;r nc~._•;i i., .I L '·_·htll " 
thal the major dei'cc-t with hypno:ism mi ~·. lt r Jw in Lh t : ·1 ·l 
the p~tient \ViiS nol in cor ilrul (l( tll~ ~:t~' ~ tti ',:' :' ·· :' ·,·,·1· .: 
resisted in various ways the dt ctor's i iJ St,. r:· ·r tt•r ·· ·, _-' , tti :-

combined the free-will or voli tional .1 :. p~'l'l. of ) · ~ ~;. 1 r · ' ,(,,1 t.; 

of the techniques he lla(l \Vorked with, :!lltl (:1 ·; 1t t :'i · d,~, ·· · .. 
oped the therape utic ~ystcm t11 which ht; ga\\' _t i ,·. 11; 1 • .-::J.I: •·· 

genic Training; thnt is, sdf-gu1cr:-~t~d or scl -w 1il I , ; ll'lt: ~' 

(Schullz & Luthe, 1959). 

Autogen ic Trainin0 h~s k1d a rn,!;;surc of Sll ',··.:~ :;; ·, , .; I( •! :. 

handicnppcd by the fact that it norm <dly tah·> •: tl• ·· ,,:.- r:ti '<: 

time for the s uLjcct ~ or patient, to k ~ 1r11 it. Tt v:;· :, 111 . .- iH:l·d ,> 

shorten t.llc karning time :1sso,:i:1kd '.v itll Auf'>:> nic ·: r:liili• ·:: 
and to adapt the system for rc ~ca rch in -,ta(~~~ c.t' <"·.;l;q·(, t. -

ness which Jed w the dc\·clopnH::r.t ot the ml· f\J i ,d, :. ·~ ·.y d • 

cussed below. In csscncl', the ~tllt<' g~~ ni c "dn ,:], 1j' :;J ~~~ . .. ' : 

movement, has bcc.:ll carried one stcr ft;rth u h: c= ' :: :hini ; (~ 
the consciou'i sclf-a·gul:l{ion :c·q :cc t •)r yoL;:1 and t ~ :c j1 \yvh ·-

logical mcthud ot AtJtorenic Tr:1inin g, ,,vith the JliiJ ·k r! ·: i··
strumcntal technique cC~Ikd physitllc1gici1l fccLii>(H·k. ; ,·:·d!u \ :· 
of physiological information in ou r applic:.tion ~C'fll'i ;.\l y C'/ l·· 

sists of providing visual or auditory di splays tin t ',:l oW ti · 
SUbject What lS happening in certain norm;lllj Ulh.'• ·! 1St i, l .·. 

I 



"' functions cf his body 1 as he attempts tC? influence them by the 
• u ~c of me nta l, cmotion~:ll, and somatic visualizations. We call 

lhis meth od A utugcnic Feedback. Training. 2 

Before leaving the subject of A utogcnic Training, it is worth 
mentioning that after a patient learns to relax his striate mus
culature, as if) Progressive Relaxation (1 acobson, 1938), he 
goes on to regulate blood flow in various parts of the body. 
This is fo llo.wed by exercises in the contrql of heart rate, and 
if necessary the patient eventually focuses his control effort 
(under medical supervision) on the functional correction of 
psychosomatically sensitive areas, such as the gastrointestinal 
tract. In thi s connection it is noteworthy that for training in 
cardiac regu lation, Schultz in the 1930's used a straightfor
ward bio-feedback method; the subject's hand was placed 
over the hea rt region of his thorax in order to help him "dis
cover" his heart. Gradually, as emotional and physiological 
harmony is obtained in distraught patients, autogenic therapy 
moves in to psychological areas. In spite of a significant 
amount of success, Autogenic Training though over 50 years 
old is almost unknown in the United States; in the 1959 
handbook by Schultz and Luthe, of 604 references only 10 
arc in Englj sh. 

It is not poss ible to define in an opcratio11 m way the meaning 
of the \Vord "voluntary," but aU of us have a feeling of vol
unta ry control, at least part of the time, regardless of the psy- · 
chophysica1 and metaphysical implications of that feeling. 
Few people realize, however, that that feeling or intuition of 
freedom has unusual significance in respect to the autonomic 
nervous syste m, the so-called involuntary nervous system

7 

nor do they realize that th e "psychophysiological principle" 
when courlcd with volition makes it possible to regulate a 
number of important involuntary functions, and at least the
oretically to regulate in some degree every psychological and 

. physiologic::ll function of one's being. 

T he psy('bophysiological principle, as we hypothesize it, af
firms that "Every change in the physiological state is accom-

. parried by an appropriate change· in the mental-emotional 
state. conscious or unconscious, and conversely, every change 
in the m~n ta.l-·emotional state, conscious or unconscious, is 
accomranil'd by an appropriate change in the physiological 
state ... This closed Newtonian type of principle, \vhen cou-

' G :u-d.ner ~lurph ~· must be given due credit for stimulating and promoting bio
ft't' d ba.:~ re.~arch by his development of proprioceptive feedback concepts since 
the ea.rly 19~0's and for his effort, alo ng with Barba ra B. Drown and Kenneth 
G aa.r.Jc r, to est abli~h the Bio-Feedback Research Society, wh ich met for the tint 
time io l96Q. 

difficulties in 
defining 
"voluntary" 

the psycho
physiological 
hypothesis 

2 

discussion of 
diagram 

pled with voli tion, whi ch is :-~t prc ~cnt of ind c t ·~ J rn •''l t;; <' i
1
-;n , 

makes possible a psychoso m:.ttic sclf-rcgu l~ll i u n. \·hell< ·:\1-
lition has origin beyond the physiological m: tri.< .ts ~ l 1 11. t, l

force is the essence of the mind-body proh\ ·m, hut t ~ ,;., is 
not of concern in the present paper. It is Sl f: iLi ·nt th : t re
search using newly developed feedback tcclw icpJ, s I :1s J\ m
onstrated that voli tion al con trol of a nurn bcr < ,f int 2rn~u 
states, psychological and phys io l og i c~d , is rcl ;1ti'- ·ly c~1 .y to 
achieve (Drown, 1970; Dewan, 1966; Grcl n t'/ ol., 1 <J()! ); 

CJreen, Green, & Walters, 1970; Hart, 1967; K: tr•1 iya , 19(J9 ; 
tvi ulhoNand & Runnals, 1963 ; Now lis & Ka iH iya , J 970 ..' . 

Before discussing methodology and ill ustr; ttivc c ':perill'cnts , 
brain waves and reverie, hypnagogic image ry 3!1. ! crea l Viry, 
it is useful to focus atten tion on the ncu rologi ::1 1 ! -:.~ term tk lt 
are involved. The dirt gram bel ow is arrang~ cJ to ill ! icatc ' lr . in 
areas associated with unconscious functio11 s on ide left a.n d 
with conscious funct ions on the r ight. The pc r iph 1 ::1 nc1 vous 
system is seen to be divided accordi ng to cL ~ · ic. ·l con ·cp1s 
into the autonomic system and the cranio.r; piu u '. tc:n . 

. --~ Unconsc i ous Dorn.1 l n ! Con '.c i oL ... , ,,, ,,. t n 

1. ar ch i pa ll ium , i n the 1. neop:r l l lum , u1 tL 
centra l ne r vou s sy s t em cr t~ · r:J l n r ... ,,_Jr, • f. (':'"l 

2. control o f smootlr mu s c le aud 2. cnrrl r o l of •.' •! n r r.Ji.l'il"'i c j : , 
gl ands in t he autono mic til !' C T :II I ' · ~: 1 1J • c t ion lf 
se ction of t h e pe ri phe r a l tl lf> JH' r i J·l,• r;r l 
ne r vous system O f'T '/(l \l c; p.y . (" f"t 

3. involunt a ry 3. vu l 11 nt .Hy 

4. r esponsive t o I "· T<' ">p on •,fv, t o l "pas s i ve volition" I " nc t i vc· .J C' 1 i 1 i P0
11 

I ....J 

The central nervous system is di vided into tLc ;u" hira l iu 1n 
on the left, the o1d brain that man share 'lh thL: other \'.:r
tebrates, and the neopallium on the right, rhc · ne w t·r ~~i 11 
whose most significant development is in man , dolphins t~n t
withstanding. 

The dashed line, the divider be tween consc ious ;dJ U urH·on
scious systems and ·processes, is drawn as a ~ t r ai ~ 1d line. hut 
it is to be visualized as a conti nu ously u n d ul :t t in !_~ bo un.Ja ry 
between conscious ami uncon scious proccs·,cs ·llld Lr;dn 
structu res, as attention sh ifts from one brain rcg: un to :m
other. For instance, when one learns to drive a C<\r man:/ of 
the at-first-conscious striate muscular acti vi tics u ;1on wi 1i-: h 
much attention ·is lavished gradually become uncon:-.. ' ious, and 
eventually it is possible when the mi nd is prcor ..:: ur i.:J to d -i, l~ 
through miles of traflic without awareness of otlt '·r c:\1· or 
traffic signals. " 



On the oth~r hand, the involuntary nervous system is not 
• nt;cessarily ''involuntary," even as the voluntary nervous s.ys

tcm is not necessarily "voluntary." If we concentrate attent10n 
• on our right hand for a few seconds, its temperature will 

spontaneously begin to rise or fall due to tensing or relaxing 
of smooth muscles embedded in blood vessel walls, depend
ing among other things on our previous conditioning to self
examination. After training in temperature control, however, 
many subjects can increase or decrease q1e volume of blood 
in the hands at will. Consciousness o( the specific neural pat
tern involved is not obtained, however, any more than there 
is consciousness of the neural network in the voluntary ner
vous system that causes the arm to move from side to side 
"at will"; in both cases, autonomic and craniospinal, the de
sired behavior is obtained through visualization of the desired 

~ . event accompanied by volition. The significant difference in 
controlling these two systems is that for the control of the 
voluntary nervous system it is necessary to usc active volition, . 
and for control of the involuntary nervous system it is neces
s:uy to usc passive volition. It must be admitted that this last 
sounds like a contradiction in terms. How can anyone have 
passive volition? It is paradoxical, but after learning to use 

. passive volition it seems quite reasonable, though not easy to 
put into words. It might best be described as detached effort
less volition. 

A RELAXATION EXPERIMENT WITH FEEDBACK 

Generally speaking, skillful control of striate muscle is orig
inally developed with feedback of information from special 
sense organs, especially the eyes. In one area of striate muscle 
behavior, however, there is essentially no perceptual feed
back. This is in the reduction of muscle tension down to zero. 
If an elcctromyographic (EMG) electrode is placed on the 
skin surface, over the <lorsal muscle of the forearm for in
stance, it will usually detect a continuous firing qf motor 
fibers, even though visible signs of tension may not exist and 
muscular feelings of tension may not exist; however, if the 
signal from the forearm is amplified, rectified, and then made 
visible to the subject by a meter, he can quickly learn to re
duce the muscle tension to very low levels. In an experiment 
in our laboratory, using the EMG-feedback arrangement de
scribed above, 7 out of 21 subjects were able to achieve 
either zero firing or single-motor-unit firing in less than 20 
minutes of a single session (Green e,t a/., 1969). This was a 
phenomenal performance that only one subject could do 
without feedback. He, oddly enough, had practiced yogic 
meditation' for a number of years. Eleven of the 21 subjects 
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body image 
changes during 
experiment 

wcr~ able to ;1chicve low tcnsi un In d :-. r. 11 11 
•.• 1. : 1: 

could not reach single-motor-un:l ! ! :-i n ;~ ii l ~~~ . • . ·1 ..: 
of the subjects did not ScL:m h1 succc L: d ~ ~ t ... L ·· 

tally, gave evidence of strain due to the <.:. T , r: 1 . : . : • 

Of the seven subjects who approached zero k ':LI ·. :n \ : '> ,: . • :-. 

20 minutes, five reported body-image c!JangC'., 1 1 1kin g ~ ,·~c
mcnts such as "My arm feels like a h;1g of ccm L't1 t," " J \. ,· :1 

ton of lead," "lt feels like it is movmg awa:1 f : ( ;~ n IJh: " "l 
had to look at it to sec if it was still in the s: 1 1 ll~ pl.1cc ,' t tc . 

In naive subjects in a proper setting (rcclin .t.g ._: hair, .Ji' ict 
room, dim lights, etc.), rcl~txation generally . p · :! d S o -er a 
large part of the body, but we have fnunJ th :1t a : urnFll su b
ject can learn, with a little practice, to cl is~;r) c i .!·· ~ bis ri:) H 
forearm from the rest of his muscular system ~.o q,at ll L ·an 
tense his left arm, leg muscles, or neck n·u ,(· 'S , wi h() ut 
causing any significant increase of tension il l lhr rigltt arm. 

TRIPLE TRAINING PROGRAM \VITI! fEEDIJ/,C'f. 

Preliminary experiments with feedback and \ '> ilL Auto ~cn ic 

Training led to our present form:tl prnjcct i11 v· 1ic b C( IJ, gc 
men are being trained in the simuit:mcous ( l) 1 ducti< n of 
muscle tension in the right forearm, (2) i11 c1 .' t~~ in ll-1 lf',~ r

ature in the right hand (~San ind iC;Il ion uf ;,· 1:1'f l>f i i\.· I ', \

ation), and (3) increase ill pcrcr nt; tgc <• f ;t j' J; ;: !IJ ',f!J 1; in 
the EEG record. Visual fecdb;1ck of mwr k: It: 1 : ;n \'. ltt a 
meter is initiated from a circuit of the ty r~: alrc ui·· de ~. · r .!·· d. 
Temperature feedback , also with a Jnctcr. i, ir it i k d f1 ' Ill a 
thermistor taped to a finger of the ri r. ht !J .tnd. l ' l· ,·, ·nt;•.: · . ~ ,f

alpha feedback, initiakd from a kft-nccl pu t- ic,_,. ; ·k~.. < l~~ 

arrangement, is achieved by allowing the su l·jt ct t~1 \':;~ -.·h a 
third meter that shm'. c; the ;1vcr;1 :.',c ,; T l't" t <~ · · ·:'-' r <. ··, Il-

tinuous1y computed l 0-sccond epoch. Th;tt is. th e mdr 1 ~_·,, u 

tinuously tells the subject what his aver;lg<· p :.:-(c l; nt ;J 1 t• of 
alpha has been over the preceding 10 seconds. f\lo re i1 l i: l<,;

diate knowledge of alpha production is obtt int:d. of et !l l f'-. t ~ , 

as the average rises or falls in response to the on r.t )ing :1 ·:G 
signal. 

Feedback is displayed by three vertical b:u·: of light ·)11 a 
panel in front of the subject. Each bar, becom i1:L: tal l ·r or 
shorter in correspondence with the behavior of a physi >L ~g
ical variable, is literally the readout mode of an ~~ rtic:ll p cn
jcction type of meter. The bars of light, ~-}-irH:h wiue , e m 
reach a maximum height of 5 inches, anu give the subjc ~ t an 
easy-to-see indication of his physiological bchavi ;r and vo l
.untary control. The feedback circuits arc nr r:m :Td <;( t ~~;Jt 



( 1) at complete rdaxation (zero muscle tension) the left 
har of the group of three rises to the top, (2) when a tem
perature increase of about 10° F is detected the second bar 

· rises to the top, ( 3) when 100% alpha rhythm is maintained 
over a period of 10 seconds the third bar rises to the top. 

A training SCf]uence involves eight sessions, two per week, 
each of about 21;2 hours duration, including 40 minutes for 
wiring. A number of psychological tests are given to each 
subject, mainly to determine his inward-outward orientation, 
which has been hypQ_thc.sized to be significantly related to 

-----:rsU£ecss iu voluntary control of internal states. The tests in
clude ( 1) the Eysenck Personality Inventory, for determina
tion of extraversion-introversion; (2) the James I-E scale, 
for determining internal-versus-external control of behavior; 
(3) the Rod and Frame test, for determination of field de
pendence; ( 4) the flexibility scale, F:x, of the California Per
sonality Inventory; (5) the Thurstone Concealed Figures 
Test, another field dependence test; ( 6) a visu.al Autokinetic 
test, for determining ego closeness to the environment (Voth, 
Mayman, 1967); (7) an Afterimage test, which seems to be 
related to internal awareness; and ( 8) a Recall test, for de
termining the relationship between recall and percentage of 

· alpha. (The last two tests are of our own construction.) 

A typical training session has several distinct phases. After 
the subject is comfortably seated he closes his eyes and re
laxes for 3 or 4 minutes while various recording machines 
are adjusted. Training typically consists of the following 
phases: 

1. Re l~.t.~ with eyes closed for 3 minutes; no feedback. 
2. Rcl::ix with eyes open for 4 minutes; no feedback. 
3. M:1intain relaxation and "visualize," feel, warmth with 

eyes open for 4 minutes; no feedback. 
4. Maintain relaxation and warmth, and establish a quiet 

inner-focused and alert state of mind for 4 minutes; no 
feedback. 

5. Autogenic Feedback Training with muscle tension meter 
only; 3 minutes with autog~nic phrases for relaxation ini
tiateu by the experimenter, followed by 4 minutes of silent 
practice with phrases. Relaxation phrases, of which about 
eight are used, follow a typical pattern. Three such phrases 
are, "I feel quite quiet." "My feet are heavy." "My ankles, 
my knees, my hips, feel heavy and relaxed." 

6. Autogenic Feedback Training· with muscle tension and 
warmth meters; 3 minutes with several autogenic phrases 
for warmth initiated by the experimenter, followed by 4 
minutes of silent practice with phrases. A typical warmth 

testing of 
inward-outwOTd 
orientation 

ty pica/ training 
session 

4 

typical trainee 
comments 

phra<;e often crnpha:-.izcs both rcl.l\a t iCHI , lf l.f w:m . th. I ' ):
instance, "My hands :1re hca\'y and w.mn .·· 

7. Autogenic J-ccuback Training with ll1ll '>t k tc nsion , , .• rJ,1:l1, 
and pcrcelltagc-of-alpha fccdb:1Ck met ~ r '>; \ mi nu l' '> with 
autogenic phrases for alpha cnhanccrnr nt ir1itiJt t: l ' hy the 
experimenter, foiiOWCU by 4 minU (C<; of c, iJcnt ;->i , ICt iCC 

with phrases. For control of pcrccllta L~ · of ,tlpha •vc h ;l \ ·c 

ucviscd autogenic-like phrases that focus :11 ,-.fi li on inwarJ, 
away from the outside world, and cmp ha.:; i;c tbc Jic t hut 
alert mind. 

8. Twenty minutes of free practi ce with the t'Hcc n : ~ tl'fs. 
9. With feedback meters switchcu on, ~ ubj l· t atte 11 p1s to 

maintain peripheral-nervous-system p;, •.; <, iv . ti on a,HI cen
tral-nervous-system alpha-activation du,·in ;: ,! iscu\ . on n i lU 

interview for about 12 minutes. 

For five experimental subjects whose tr:ll :un g rccort s li :wc 
been almost completely evaluated, it w;1s ob·, n 'Cd th at re
laxation results were quite similar to thc •s._ 1 cp\ · tc J ~ l J\'e for 
the 7 out of 21 subjects who achieved U fl t i .ual iv low tension 
levels in a single session; however, when :. 1tc1 • 'l 'n sh ifted to 
warmth and alpha in the first two or tl 1rcc tr ~ i ;i ng . l c;si , HlS, 

subjects found that deep relaxation was d lfliu ! to 11 1 .int:t in. 
In later sessions, however, colltrol of ref,. x.:t i •n im· •rm-cd. · 
Zero muscle tension was not observed in ;J fl Y P i t. hc tl .. c sub
jects, but all reached very low levels ;:111d , ' 'i l. '., :nr.: i, .·;,.· l 
reported definite body-image clla ll gcs in ;, J,li l ; SU(r coJ,l
rnents as "I felt I was floating above th chai r.'· " [I ~u d ·( rt 
of light like. I'm not even sitting here. I f( : :!k<: I .11 j u.-;~ 
detached in some way ... you kn(1W, if [ c r: · i c so t 1C <:,\ r t 

of image I feel as though I'm just th ere .'' :\ r· .tllcr 11 )jl, t 

said, during deep relaxation and high ~ ~1 rl 11, "Jt :•\lilds 

funny, but ... we11, okay ... it seems li ke tl rc w;1 ~:r'il' c 
kind of force on the inside, f1owin~ thro 1 ·,h n1 ~' fo rcli. tr. cl\; t 
... not a hard prc:,sure btlt you cc.1ll feel it. Ji ':. \\ :1 1 IJ ; ou 
move your hand through t1owing water.'' 

In controlling warmth, subjects succeeded to an cncou i 11.< ~ in ;~. 
though not remarkable, degree. The avcr;1gc \ olunL ry iL
creasc in temperature of the fin ge r for the ::ro •p wa.:: <tiH)Ui: 

3 ° F after three or four training sessions. One pilot ~-uhject 
(not a member of the triple training group) workin. ~ only 
wit~ the temperature meter was able to produce a ch: t l [~ • in 
hand temperature of 10° F in 2 Y2 minutes af:a bci . 1 ~~ re
quested to increase the meter reading. (Thi~; subj , t h:d 
practiced yoga.) 

Three of five subjects were "alpha producers" un der w>rmal 
eyes-closed com.iitions, averaging about 75(/o ;,!i>h a. T.1 fl , . 



. . 
• training periods they· were able to increase their percentage 

of alpha during the eyes-open visual-feedback condition from 
24~ to 45% (group average). Visual examination of the 
records of nine additional subjects suggests that the increase 
in percentage-of-alpha in the eyes-open interview situation is 
not a chance occurrence for alpha producers, but we arc not 
yet prepared to offer statistical evidence. In the group of five 
subjects, the two "non-alpha" producers gave a slight indica
tion of an increase in percentage of alpha with training, from 
about 3% to 7%. If this tendency is borne out with addi
tional subjects, a future experiment may seck to determine 
the extent to which the percentage of alpha in "non-alpha" 
subjects can be raised. An important observation is that every 

" subject who learned to produce a relatively high percentage 
of alpha rhythm with eyes open was a natural high-level pro

, duccr with eyes closed. 

An especially interesting finding with these first five subjects 
was that in the delayed recall test of prose stories, the sub
jects who produced the highest percentages of alpha rhythm 
in their EEG patterns while they were recalling and speaking 
remembered the most material. Data reduction has been 
completed for so few subjects, however, that there is no cer
tainty about the significance of this finding. 

A tentative summary oi our physiological findings with 
about 60 subjects over a period of 4 years in both feedback 
and Autogenic Training studies indicates that ( 1) relaxation 
of muscle tension to extremely low levels is quite easy to 
learn with feedback of EMG signals, but not nearly so easy 
with autogenic phrases alone; (2) control of warmth is sig
nificantly aided by fecdb:1ck in comparison with autogenic 
phrases alone, and in some c1scs phenomenally, but docs 
not generally become easy with just a few practice sessions 
in the laboratory; ( 3) increase in percentage of alpha 
rhythm with eyes open and while talking to the experimenter 
is easy to learn by feedback methods for those subjects who 
normally have a high percentage of alpha rhythm (above 
30%) when their eyes are closed, but is not easy for sub
jects \vho do not normally produce alpha rhythm with eyes 
closed. There is nothing in Autogenic Training that corre
sponds with brain-wave feedback training, unless the Medi
tative Exercises (Schulz and Luthe 19 59) can be said to 
be brain-wave training. 

A tentative summary of our psychological findings are: 
( 1) body-image changes, 'reaching a feeling of discmbodi
ment in some suhjccts, seem to be .associated with very low 

tentative 
summary of 
physiological 
findings 

tentative 
summary of 
psychological 
findings 

beginning 
stages of 
trans personal 
research 

~cvcls of muscle tension; (2) a general fc cli1 1~2 1Jf tra: .:pii li ty 
~s usually reported in conjunction with ~ir : J ; I i,_ . tn t in. r ~hc s 
m hand temperature, though an accomp:\ 11:, in ; drn ' ·. i;t ·";s 
tends to interfere with the alert inner-[( CI I s ~· d ~ . .t tc w·1i ·it :s 

ass.ociatcd with the production of al pha r h ~th rn; '3 ) a 
po1scd non-drowsy stntc, generally assoc i ~dnl \V ith :. l1it_>,h 
percentage of alpha, appears to facilitate r~.T .ll p m : t ".~ c · ; . 
In addition, ( 4) hypnagogic and dream-! il e :1 · Ltgcs ~~ rir ig 
a state of semiconscious reverie ha vc bcc11 cl '>c r;c iJ y a 

number of experimental subjects in conjunci. il)n vi th I ~ri ods 
of theta rhythm and low-frequency alpha wa\'e::; (sec ; ~ .:com 
panying diagram). 

Norm.::llly Norm:1 
uncon sc ious co ns c 

~-----, 
[ ( Ill " 

delta I theta alpha 

0 4 8 l 
Hertz (cyclcs / scc on ' 

Hajor frequency bands of brain""· 
electroenccphal o~ra phic (EEG) T(•c 

-

r-~--~-1 
·-~--4 
' I 2t 't 
t ) I 

___ t \: (': , J 
or< . 

-- -- ... -- ·- . 

If it were now asked how the auto~~e ni c fl ::!. .. k 11 , ;, ;1;_ ; 

syst:m might be rchtcd to transpcr;; ~)nal P';'l 1J ic · ~:y ; :. · in 
particular to research in creativi ty,\\' '' \ ". ' (Ji d d <. i t at h .1:·r)f , 

to the important implication in Item 4 a lH'~Vc . ·, · "r ev r: .•· .. 

that accompanies the semiconscious pt('d UL' i ' 'l of h·..: t~1 
waves and low-frequency alpha seems tu lJc ·,:,• r,- iatn! , 't h 
and make possible, under certa in condi ti un:; , ti c .i. tc \ ri l! l of 
hypnagogic-like image ry, the sine qua non pf c., .tti•;i t' : ~,r 
many outstanui ng pc l)plc. In orJL·r o H'llt ;ti r cu 1 .l: iuw ~ . nd 
alert ~uring. t.hcta production without k)lll ~ ·· ~:t ogcni : or 
yoga-l1ke trammg, it seems that it will be nccc~sJ ry for I W~, t 
people to m;1ke usc of instrumental ,·11· . rs ."tlL"Il ,·t ··. tl · u 1USL', lor 
example, which we arc devel oping ~111d te stic1g. 

It is necessary to mention at this point t! wt our rcsc;11 \ ll in 
the. trans personal area is only in its bcgin nirt6 st •gcs. < >1, li
nanly, the report presented here would b~ l ;Cl;· \ cd 2 <)r 3 
years until data were analyzed and security ;-tss~ 1 1 eel, bc1t it 
seems that the discussion of possible sci~ n lif i c Jj:; ·· thod for 
the study of transpersonal processes may t•c im rncdi : tcly 

lReverie Is defined for our purn se• 1 f ,.o " a3 a !I ate o lnward-turn t d o'H'rnct It ! 
or Internal scanning. It Is dilrerentlat~tl from the •t · I f . ·. , . a ' n ' 11 

1 d · h . " .1 e o .t i lt ' 11nn n ., r. 1 ~ 
assoc ale V.:•l penphcral sensory proce.~~·,. external scan ;ti r·r. "trl d (< , u c 
pr.oblcm-solvmg. There liCl'nl!l to be no simple d ifrcrcnlht icc n t t'l.\ .,. ,

1 
~~ ~ :: 

enc and some dream-ll l< r ~~ "*t>. · ; ' 



useful because of the experiential explosion into .. altered 
sratcs of consciousness:" 

Before . discussing instrumentation and procedures for re
search in imagery we wish to summarize briefly some of 
the recent developments in creativity research and indicate 
the converging lines of evidence that indicate that "psycho
physiological training for creativity" is a reasonable hypoth
esis. 

Main avenues of resea_r_ffi_in_this area have been the efforts 
•-----.:-t{)- identify ti am and abilities related to the creative process, 

exemplified by the work of Guilford ( 1964) and his associ
ates (Wilson et a/., 1954) and to isolate personality char
acteristics related to creativity, exemplified by Cattell 
(Cattell, 1964; Drevdahl & Cattell, 1958) and Barron (1958, 
1964) and their associates. Another approach has been the 
effort to gaio insight into the creative process and how it 
might be enhanced in others by studying the accounts of 
creative activity as experienced and reflected upon by 
thinkers an d artists of distinction, as in Ghiselin's The Cre
ative Process: A Symposium ( 1952). A few attempts have 
been mauc to study creativity through the usc of hypnosis 

· (~rippncr, 1964; MacKinnon, 1964). Efforts to increase .or 
"train fo r" creativity have included methods such as "bram
storming" (Parnes, 1962; Osborn, 1963) and "synetics, 
(Gordon, 1961). A large array of literature has discussed 
the possibility of developing the creative potential in young 
children and older students. A varied sample might include 
Mearns (1925), Getzels & Jackson (1962), MacKinnon 
( 1962), and Cattell (1968). 

Recent attempts to elicit and investigate creativity through 
the use of psychedelic drugs (Mogar, 1965; Harman et a/., 
1966; Zcgans, 1967' represent a direct manipulation of 
psychophysiological variables; however, this. tcchniqu~ is not 
suitable for work with the general population, and IS most 
definitely not applicable for enhancing or facilitating the 
release of latent creativity in students. New methods must 
be used to study creativity as associated with psychophysio
logical variables in a student population. 

In considering the possibility of psychophysiological training 
for creativity, it is useful to draw attention to (a) the ex
istence of a link or relationship between alpha-and-theta
rbythn1s in the brain wave and reverie-and-hypnagogic
imagery, and to (b) the existcn.ce of a link ot rela.ti?nship 
between reverie-and-hypnagogic-imagery and creativity. It 

new methods 
for study of 
creativity 

• training and 
unrealized 
creativity 
potential 

I_ ; 
can be inferred from the above juxt ~lpl) .-., ition th lt ti1e 1r~,,-::, 
of nlpha-nnd-theta-rhythms ~md creativity m.1y i:. dccd ,, ·cr

lap, and that training in the production ancl contr, >1 of 
alpha-and-theta-rhythms may make possib c ::w cnh mce
ment of creativity in individuals whose pok ntia t is yc ·. Ull· 

realized. 

ALPIIA-AND-THETA-RIIYTHMS AND 

REVERIE-AND-HYPNAGOGIC IMAGERY 

Consider some of the evidence that links low-frcrt ,·cncy; lpha 
and theta rhythms with a state of reverie ;1nd i1ypnat.ogic 
imagery. 

1. Pilot experiments in our laboratory with ti:rcc suhj !ets4 

who were self-trained over a period of I 5 to ~ ') ye ar in 
li1tcrnal scanning techniques (medit ation) ckmo: ~ tr;d ·J an 
unusually high percentage of 6-8lf2 I fertz w;1 · s in their 
EEG records during periods of deep revcri.· . 'I •:o of the 
three subjects had long trains of theta wav~.:s . B o··~ rep< rtc d 
the presence of hypnagogic-like or dream -l ike irn : 'l.' S, v, 1ic:h 
they said was customary in their in tcrnal-sc.ud ;: .~ ' c:\ ; '-' ri-
ence. The third su bject was able to r ' (!ucc hi, n,) · .:d : .:,:t 

frequency from 9.5 Hertz down to :1 bout /-:. :~ I~.· ·~ d. ·1Lg 

1-minute trials and reported this ns a l' rcl'mi , ·' J' m r d
quieting imagelcss stage in moving tow::ud a d, ;)l:r ~ :1.c 
of reverie. 

2. In a reaction time (RT) and st;!lcs-of-cow;,·j , i•.r t ·..;r· c. 
perimentG performed in our bbor:ltory, C'l'CI: t t:t i' a "~ .:n 
sory deprivation" experiment, it was fourid t Ltt .i,O t

1
<ri •11',' 

was a signi fic:1n t fa ctor in the prod t '-·jl,n \ '; ' :T I :. lgi · 1; ·~ 
images.6 Twelve subjects were trstcJ for r ~ ;1 .: ti o.r tirne in 
three EEG sessions, e:1ch of llf2 hours . dur,1 :iu11 . The <.T 
stimulus was the "bump" of a Jight -\\'Ci):!h t bultur ,,n wl.:c :t 
the subject's finger rested. The duration bct \\l' el1 t iH.: "bu n o'' 
and subsequent "press" on the button was the rT mcasl· 1~~ 
ment. Electronic equipment was arranged to c"unt cycles of' 
alpha rhythm anJ give the stimulus (without w;i ning) in 
alpha trials, coincidentally with the appearance of the th i ·d, 
sixth, or ninth wave of the a1pha burst. In non-alrha tri ; Js, 
the machinery gave the stimulus at 0.3, 0.6, or 0.() seco;td, 
after the end of an aipha burst. After responui ~J : l wi th 3 

t 

•A. profe~so~ ~( p~y~ic:~, a ~~yt:hiatrist, and ~ psyc hologi~t . all , ,: who:
71 

..: , 

umqucly JndlVJduahstlc, creative, anti succe3~ful ln their rcspec ti\ e ·, 'C i!tJOnt 

&The results of which arr: being r:rcparr.d for puhlicntion. 
•Hypnagogic-like, rather thnn hypna;:ogic, hccau\e our suC. ;<: ct~ -... · -· •:-;·~- - ·
rtmain awake rather lh.1n lo gr' to ~kq'1 . 

r 

, 
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"press," the subject made a forced-choice categorization of 
· the fo cus of his attention at the time of stimulus presenta

tion, according to the outline bclovi. 

AITF.NTION 

IN T I RNALLY FOCUSED, WITH 

"h yp nagogic" 
imagery 

thinking 

EXTERNALLY FOCUSED 

in the 
environment . 

on the 
finger 

Hypn8gogic imagery was described to the subjects as pic
tures or words thaJ _ _thcy_ did not consciously generate or 

• ------:manipuLHc, -"out which sprang into the mind "full blown," 
so to · p(~<tk. Quite often in the experiment, reports of "hyp
J Ht~n~~ :: im;q_;. P" , , .~ ~ - ; ~ ~ :,~, · ~ i.~t ~ ~~ \\ ilh ~ lll i \\ ' : .ill \ : : .. iii HI 1111: 

l)iesc hc C ot tl\ctd \\':\\' CS . '1\Jcsc illl :lgcs \\'l'1 C calkd to CU1\ -

·SciOUS awareness by the RT stimulus and were generally 
accompanied by a burst of alpha waves. Usually associated 
with beta waves were reports of concrete images or external 
objects. 

One ~ u hject reported that the stimulus caused him to sud-
knlv ;, , \ \ 'lnh· ;. w;,r,• ,,r " l if:k p i,·tn;·,,<· i ;' h i :-; mind th:H h\' 

\( ' ,~\ . ' \,'\\,._ \\, .\\ \~\ .. \ ~ ~ ... · " .. · .. ,\. > .... , ~ ~ !. ' ' " . : ... t, · . ... ' \\ .'": ...... ~1 

t h ~ p il lllfCS ' 'p(ll'f'Cd" \\ hen t h~ st imulus \vas givt:n. \\"ithout 
the st im ulus, he said, he would not have been able to re
member what was in his mind. From a number of similar 
reports in the reaction-time study and from the reports of 
pilot subjects in other experiments we hypothesized that the 
presence of alpha rhythm indicated a state ·of consciousness 
conducive to recall and devised the recall test previously 
mentioned to test this hypothesis.7 

The hypnagogic-like efTect of monotony in the reaction time 
experiment was not totally unexpected. A number of writers, 
including Huber (1965) and Shattock (1960), have stressed 
the use of monotony in developing awareness of normally 
unconscious material. Shattock's description of a flash of 
imagery during his training in meditation-walking is an 
almost perfect example of the hypnagogic experience. 

3. Kasamatsu and Hirai ( 1963) have reported that in an 

'Robert R. Holt, in a paper which stresses the Importance of Imagery and recall 
(1964), concludes with the following words: ''I want to mention briefly one 
speculative implication of the work on imagery, which to me opens the most 
exciting vi stas .•.• Several Jines of evidcnsc are beginning to suggest that the 
capacity for an astonishingly complete recording of experience may be virtually 
universal, and that the problem i! primarily one of getting access to the traces 
••• the vehicle of the extraordinary r~call is imagery ••• , The indirect means of 
imagery may furnish the key to the fabulous storehouso ol memory, if we can 
learn bow to maltc u~e of this neglected capacity." 

hypnagogic 
imagery 

vital role of 
attention control 

7 

unusual 
significance 
of reverie 

EEG experiment with Japam·s.: /An m ;~ •.t·· r Jt .. ;i- f< u:l, t 
that (a) as the subject b~ ga n to tu rn hi. at . ~· ;;-; :1 :L·.· .. 1".J . 
continuous trains of alpha rhythm :1 ppc:m:d i :1 ·. c r .~-.. · ._; , 
(b) the dominant frequency of the al pha p: .tk1 .; b · ~ · .: 1 :o 
decrease toward the alpha-theta bonier rcgi.Jn, :nHl li :.\'y 
(c) the subject, in a state of reverie, prod ucL J 1<)'lg trJ.i ~~.of 
theta waves. 

4. Anand, Chhina, and Singh (1961) r-:portc.l that in a 
study of Indian Yoga masters theta waves v:cre fo und \ S c
ciated with inward-turned attention (samac:hi). They also 
reported that during an alph a phase tbe cun1rol Df attc 1tion 
achieved by these subjects was so intense tlwt nci1hcr fh ;bing 
liPhts. soundin~ ~~(m gs, vibrat ion, or the touch <.d' a hot gla'::; 
t~~l tube couh.l disrupt the sta te of conccr. tr:tti r1 ;; and .';;1u·. ·· 
"al

1
ha blocking." These observations Jcmon ~_ ' . ;t LC l ! ~~•t . ;1 

high degree oE attention cont rol is associ atc ~1 \'ll.til the mam
tenance of specific EEG states. 

The above four items indicate th at an imrort;ult rc~a~ionship 
exists between hypn agogic image ry, al rha --th c: ~o~ f'.LG pat · . \.. \ ~.. . ~ ...... ( : 
t.:r:::s.. 2..::-.d c::-r;..;~::; ~: ::. :::>s c: c o:::.~:.:c.. : ::-·::· ~ .l. · · 

REVERIE-AND-HYPNAGOGIC-IM AGE RY AND CRE/, '11 '1TY 

Reverie is a state of unusual signific111c~ hec:1 .:: \V it~ it i · 
associated hypnagogic-like imJgcry in v.•i ti h 11r L Oii l ;nu ; 
processes arc often revealed to the waking sdf in ~) i 1 ~,,lb , 
words, or gestalts. 

McKellar and Simpson ( 1954) in 0-n ill\ sli ·.,tli· :t <.) f : ~· i'r ~ a-
gogic imagery say that thei r subj: cts <.k~- cr i lxrl l lll ~l L,( . ~ 'tiD: 
seemed to difTcr from dreams m that tbcy v;crc mur~ 
vivid," and "more reali stic.'' Also, th ey "c~ ~m ·· an.d go in 
a flash" and "resemble lantern s!i<.ks," and ''c.-.J nt;lll1 d ~..L.:
tailed ~aterial which I d id n't know I knew." '1 • cir s1 h~ccls 
reported four main characte rist ics of hyrn ar~.~1gic ii . l :t!~t.::: 
(a) vividness, (b) independence of consc !IHlS Ct m t rol , 
(c) _originality, and (d) . changcfuln~s s : T he. :l\l .tlwr~ com
ment that "Hypnagogic 1m ages ment mvcstJ;: 1t 1on 1 1 t hi\ t 

they may represent an instance in which greater kno vkdr,c 
of the 'normal' may illuminate the 'abnormaL' '' 

The hypnagogic images described by Mel' cll ;~ r and Simp
son's subjects arc remarkably similar to the cr··ative : n :1g...:s 

\ 



~ cscri ?cJ by Kckulc. i-Ie te!Is of a series of deep reveries 
ill wh1ch atoms "gambokd" before his eyes, leading to his 
theory of molecular constitution (Koestler, 1964): 

One fine summer evening I was returning by the last omnibus 
"~utside:· as usual, through the deserted streets of the mctrop: 
oils, wh1 ch are at other times so full of life. I fell into a 
reverie, and .lo! the atoms were gamboling before my eyes. 
Whenever, hitherto, these diminutive beings had appeared to 
me, they had always been in motion; but up to that time I 
baJ never been <~ble to discern the nature of their motion. 
N~w, however, I ~aw how, frequently, two smaller atoms 
un1tcd to form a patr, how a larger one embraced two smaller 
ones; how still larger ones kept hold of three or even four of 
the smaller; whilst the whole kept whirling in a giddy dance. 
I saw h?w the l~rger ones formed a chain ... · I spent part 
of .the mght puttmg on paper at least sketches of these dream 
forms. 

Tb~ last of this series of dreams led to his famous discovery, 
which has been called "the most brilliant piece of prediction 
to be found in the whole range of organic chemistry." 

I turned my chair to the fire and dozed. Again the atoms 
were gamboling before my eyes. This time the smaller groups 
kept modes tly in the background . . My mental eye, rendered 
~wrc_ acute by repeated visions of this kind, could now dis
tingUish lar?er structures, of manifold conformation; long 
ro~s: so~1ct tmes more closely fitted together, all turning and 
tw1stmg m snakelike motion. But look! What was that? One . 
of the snakes had seized hold of its own tail and the form 
~hirlcd mockingly before my eyes. As if by ~ flash of light
rung l' awoke . • • . 

T~1us, thro~gh ~e dreamed symbol of the snake biting its 
tail ~ekule denved the revolutionary proposal that some 
organic compounds occur in closed chains or rings. It is 
small wonder that he urged his contemporaries in science 
"Le 1 ' t us earn to dream, g.:!ntlemen." 

Many other creative people have aescribed the states of 
reverie, dream, or near-dream in which creative solutions 
and inspirations 'have come to consciousness. Robert Louis 
~tevcnson's <1bility to dream publishable plots by command
~g "the brownies" of his mind to furnish him with a story 
IS well knO\~n. ~ell k~~wn, too, is Poincare's description 
of mathematical tdeas nsmg in clouds, dancing before him 
and colliding and combining into· the first Fuschian Func~ 
tions as he lay in bed awaiting sleep. 

creative images 

8 

extremely 
varied ter
minology 

A. E. I Iousm:m, the pod. h<~s de" ·rib('d : ~;~ i\ lc : t·~ t <. ~~ 

''bubbling up" s:1ying ''the suu rcc of the . ·':·:. ~ . : i 1lih. r::u \ 
. b .. ( ( l . 1' ') ') prolfcn.:d to the bratn \\'as an a yss... · d ~'-1. :i l, · . : .. . 

Rollo May ( llJS9) tells of the r\ubcl 1'1 i · .. : · '· i: lll l' f \'. 1· ) 

dreamed the sought-for formula, wakened, di d ir , hi~.~ · r.:·,· 
mcnt. hurriedly scribbl ed it on a p:tpcr ll :tn• !~.\.. 1 hid- · c·: :ly 
to find he could not read it the next morni 11g 1· .. : h ~ uc 1.. cJ · 
ing night he concentrated on redreaming it <1nd : fkr s<.:~· -:r al 
nights he did. This time he got up immcdi .1k1y and ,:; trc

t'ylly recorded the formula. 

\ ' 
In addition to the above kw exam ples, there ;: ; c l it ~ n 11y 
hundreds of other anecdotes which show, hC) 1rlU d )ubt, 
that in some way not yet perfectly undcr:; touJ . r,·vcri c, hyp
nagogic imagery (and its partner. hypn pc.w1pic ima; ry) ,A 

and creativity arc associated. \Vorth not ing is t ·,~ fa ·t ti 1at 

the terminology used in describing the st;lk W~o.' :u vc t; llc J 
reverie is extremely varied, as for in sta nce, the "fri n~· :' ' of 
consciousness (James, 1959), the "pre-con .ciC H' ',' ' ( Kuh it!, 

1958), the "ofTconscious" and the "tran'ilitl ;n: 1i Ili nu" 

(Rugg, 1963), and "transliminal cxp~ricncc" (. : acK i t~ non, 

1964). 

It may be asked at this point ''What rca~on is l1 cre t ) be
lieve, .that just because low-frequency alph:t ; til <. ':·::U1 ' ·.· ·;ct; 

have been found to be associated in some i cu .1 · 'i tl i"' \ '

erie and hypnagogic-like im;1gcry, the rc\· r:c. ' ,l! b.:: t1 <Jc ; 
that training a subject to achieve or produce tll .... ;t w ,t'• ' (Jf 

low-frequency alpha, a purely physiologiL·al ace,; .tpl i ~, i t 11 ·r t, 
will bring about a st<Jtc of reverie in whi l' h hy( 1:1g< ~:; :-:t ;._\ 

images and other such phenomena will :!ppC'ar?' To ;:·:· ... .:r 
this question it is first necessa ry to point ( Jilt tha t a .;;cr: :1 1tlic 

trap exists in the frequently used rhrasc "tr.tin i;d', a "' Lj\'C 

to achieve, or produce, theta waves or 1ow-fr cqu • nc y a! "':JJ .'' 

In actuality there is no such thing as traini ng in hrain \\ .1vc 

control; there is training only in the clicit.l tinn of c,· rt:1in 
subjective states that nre accompanicu by o:;cilla iing vo t:i-; ·s 
in the cerebral cortex, detected through th-: su ' lj ~ct's sk tll 
and scalp. llrain waves, as such, arc not known to havt; any 
sensory representation whatsoever by mc;m~ of \vhich tlH.:y 
can be detected. What are detected and manipul ;1!L'd in sum~; 

unknown way arc foci of attention, thought pru~cssc s and 
subjective feelings. The voluntary-control s pro~·t am i:t O'Jr 

laboratory is one of thought, emotion, and attcnti~m cont rol. 
Brain wave control, kmpcrature changes, and striate muscle
tension reduction in our work arc thought o{ prima r ly as 

~similar to hypn:~gogic ima~;rry e,;cept that by uefinition it occur.. JU' l afte r w .lur.:
. imtend of ju5t bdore slel!ping. 
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r.llysiologic;~l correlates of psychological processes. It is dc
s:.rnbl~ to .rcmai.n aware. of the primacy of the psychological 
state 1~ d1scuss1ng this type of res~arch, even tlwugh it is 
co~Y~m?nt to usc the "shorthand" of terms such as alpha 
tr::urung, temperature training, etc. 

The un~que value of feedback instrumentation is that it gives 
the subject an immediate indication of his progress. Through 
external feedback, the subject is enabled to filter out from 
the. welter of internal existential cues, those particular ones 
whtch he must learn to manipulate. 

It is also important to differentiate between (a) voluntary 
control of internal states, as reflected in craniospinal, auto
nomic, and central-nervous-system indicators; and (b) con
ditioned control of such indicators, as in animal work and 
in some human work. Voluntary control can liberate the 
individual from conditioned responses (Harman, 1967), · 
and bring a degree of freedom from normally -unconditioned 
responses (Meares, 1967). It is important that the above 
distinction be kept in mind and examined in every situation 
where it is proposed to use psychophysiological training 

·methods with humans. Voluntary control moves toward in
cre_ased inner freedom; conditioned control moves toward 
loss of inner freedom. 

So, in answer to the preceding question it can be said that 
we do not attempt to train people in the production of low
frequency alpha and theta rhythms, but rather to train them 
in the volu ntary control of certain existential states whose 
central-nervous-system correlates are revealed by the pres
ence of low-frequency alpha and theta rhythms in the EEG 
record. 

The physiological goals of this research arc .related only 
indirectly to the peripheral nervous system. The main goal 
involves voluntary control of the central nervous system so 
that those states of awareness that arc associated with con
scious control of alpha and theta rhythms in the brain can 
be studied. 

primacy of the 
psychological 
state 

unique value 
of feedback 
instrumentation 

main 
goal 

have already r~c c i\'l..'d tr~tin il'~ ' (!l r Ct •: •r, l 1 1 

temperature of the I and-;, ~: :1 J p .. i \. · . . .. · 

Visual feedback of fn~quc n cy-of - ;d; ,·:~ a ;: 
theta will be presented by switching 1..) 11 t "· '·' ; ~ .. 1 

of light on the feedback panel prcviou:,\y ~ · . :.: 
frequency bar is arranged so that a change. in t f ' ' q _ _ _l 

of alpha from J 2 Hcrlz to o Hertz ca uses t lh~ b:tr tt i ,' c 
from the bottom to the top. The thda b:t r ri ~:, ~· to tl t ~ t, ,p 
when the subject produces continuous theta w:1. "> fur .t i 0-
second period. One of the pilot subjects n.en 1inncd ; h.~vt· 
could essentially do this, and al :--.o could r·cJil 111 .,, ic;df '-t r 
bally during trains of theta. 

In addition to the visual display of I ·,EG ~l; .t: , . .:. h:1\ ~ de
veloped a stereo-audio fecd l>ack sy.., tcm in .,.,.:"' h th ~ f rl!
quency in each of the four nwjor EEG b ~1 1 u'; , •) r 0 a.1d 
Oz occipital areas) is multiplied by 200. i\n ! l : tt de i ~ . l:o 
controlled in each frequency band. The am! o , ·nah . C! ·re 
senting the EEG bands, when appropri :.t tt·ly Jt : _, o~Jbi: H l fo1 
each ear provide a moderni stic uiologic: :l or\ ,·..., tr a .' · ·he 
experimenter is provided with on-ofT sv.; i tc!J , ·~ :I .t ;~ iv : him 
individual control (for training purpos~ ) pf l·;~ci i hr.t in
wavc band in the auditory fcedh :Jck to cac:1 ( . :·. Al t to .I [1

.• l 

stereo audio feedba ck will be CX Jh .. i in H: J. tcd ''- '; i . ,.- ;rL 
With pilot subjects, Ollf cxperi111Cl ll:t l rr~'\1.1 \l i 2 t l;,r<'' 
students will be trained with fccdb;1cl only -... . n ti ~ lc't 
occiput, in both lab and home ~cs~io n s. i\uc!i11 fc L' 1 ·, ~~ ~- G 

especially useful for image ry tr;li ning hL· ~1u se tl l, t· yc s- ·i~. i ::c d 
paradigm will be used part of tJ1e time . 

Home Training: In our work in " vn1UJ tt. lry c tl n .ts t t ,in 
ing" over the last 4 years we ha ve cxJ· criJ ll ' l , ·J •. ;; 1 C! ) 
Autogenic Training practiced only 111 th e 1;:\l , ( I • l Au t 1, n;._; 
Training practiced both in the L1b ri nd at ho rn , (c) Auto
genic Feedback Training practiced only i n the ; .. b, ar : l (d) 
Autogenic J7ccdback Training pr:1cticcd 1>u1 ii i 1 the L. b ~1 nJ 
at home. It seems that the comhill ation ol lH 1:: 1 hon c and 
lab practice with autogenic feedback is the ' .u <; t c! cct ivc 
system and it is the trainin ~ method th ~ ~ i'· .,.. ~, --~'· 
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For home tranung fn relaxation and temperature control, 
s ~~bjccts arc given portable temperature-sensing meters to 
help them develop skill· in the technique of passive volition. 
1'hc subject fastens a thermistor to a finger with Scotch tape 
and tapes another thermistor to his forehead. Since L1e fore
head generally cools and the hands become warmer when 
the sympathetic nervous system relaxes, the change in dif
ferential temperature between these two body locations can 
be used as an indication of autonomic relaxation. The same 
autogenic phrases which are used in th~ lab are also used 
at home. 

Because EEG signals arc of low amplitude (1 0 to 100 mi
crovolts), it has in years past required highly sensitive 
amplifiers encased in laboratory-type machines to detect 
brain waves. Recent electronic developments have made it 
po'ssible, however, to obtain low-cost portable alpha de
tectors that the subject can usc at home. The use of por
table bmin-wave detectors will begin when. the present 
triple-training program is concluded in May 1970. Alpha 
Sensors will be modified in our laboratory so that the pres
ence of both alpha and theta waves may be detected at the 
same time. The presence of alpha will be signaled to the 
trainee by a tone having a frequency of about 2000 Hertz 
and the presence of theta by a tone having a frequency of 
about 400 Hertz. The alpha-theta detector will also include 
(in our modification) three elapsed-time indicators. The 
first gives total time of the session. The second gives alpha 
time, and the third gives theta time. Another modification, 
the use of which is discussed below, is a mercury-switch
and-chime circuit that brings the subject to consciousness if 
he becomes drowsy. 

Group Training: Home-training devices, coupled with auto
genic feedback procedures, make possible the simultaneous 
training of groups. One feature planned for this work is a 
once-a-week group meeting in which individual experiences 
will be analyzed and ~omparcd with those of other members 
of the group. In this, as in the work already described, daily 
logs will be kept. Experience to the present indicates that 
once the feedback technique for producing specific physio
logical states is mastered, mechanical devices can be dis
pensed with. · The subject apparently learns to detect and 
manipulate the internal conditions and cues which are asso
ciated with success in his efforts and no longer has need for 
crutches. As in other kinds of group work, skillful leaders· 
are needed. For this purpose we expect to train professional 
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psychologists anJ p~yc !J i ; llri .,ts \~ l lll h. \ ,.: ;II I, .\:. 
for this train in g. 

HYPNAGOGIC-LIKE IMAG ERY 

The previous discussion has been CN\-:crnc d :: r~. · L ; . · • · . 

with the psychophysiological system which 1lc\ y , ~ ·. 'd.· ) 

to develop or enhance those internal states in '-'· .; ic\1 1' , 

especially easy to become aw~re of hypnagogir -1iL• in~: 1~:· r ~· . 
N~t all subjects arc immediately aware of thi s im: '; ~· ry , h lW-

. eve'r, an\1 it is necessary to intervene at cri:i ·;.d llH'm ' r. ts 
during ·training sess ions in order to intensi fy t h ~.· :)uhj ~....:t's 
state of awareness. This is accomplisheJ· m ~t i nly by .1utom 1tic 
devices. If the subject lapses into drowsiness or if he J• rd
duces long trains of theta waves without rcpor lin r im al..', ·ry, 
a chime sounds, drawing him back (or up, or cl 1\ ·n) nlo 
increased consciousness, usually wi th an ace• •:1 tpan_ ing 
burst of "paradoxical" alpha, paradoxical h ·· c; l i : .c ~n ex
ternal stimulus under normal waking conditiont: £:,encrJ. ll y 
produces or enhances beta waves. 

One of the automatic devices used for c~lwn ·. · i n;~ .~ ware- le s s 
of normally unconscious imagery is ~ n ornn idir ·: ! ion ;d tilt 
detector, a mercury-switch fin ger ring. T he ri 11g i ~ j .lacc(i on 
a finger of the subject's dominant han d, whi·:ll ct' :l r, ·J

ously held up, balanced on the elbo w so~ , · t ~ minr i1:.~ 
muscle strain. From pilot work wi th the l! ~ t t lt k lbn ·i ' 0 
technique we have found that if the su t jcct's :l · k nti•ll ~...)r 
consciousness diminish es below a ccrt;lin :1: .-~~ hc ·: ~ Jcv ~..,·; t.. ~ 
forearm will begin to tilt. This d oses til..: m ci l ry - ~.': , i ci1 
circuit and sounds a chi'mc that brin 1~s tt' C suhj.: .t b:.~': :o 
an above-threshold level of conscious :1. tt cnti( n i1 . \Vhi ·..: l· : e 
can report the imagery and the subjec tive tat s .llich :Ji:> 

ceded or were associated wi th loss of b:t; \11<... ~. 'j :1 e ri1.,.; is 
to be used in both lab and home prac tice Sl' ;siu r . 

During lab sessions an additional circuit monitllr ~ th e ~ub 
jcct's output of EEG frequencies in the alpl ta-tk:ta bcrtk r 
region and if the subject produces tr ~1in s of thct:t wave:> or 
low-frequency alpha (ncar 8.0 Hertz) for a nur:·d,a o[ s t"· ~ 
onds, the chime is sounded. Since drowsiness i.· often c vi
denced by a low-voltage EEG pattern of v :1 ryin ~~ eye! ·-to 
cycle duration, provision is also m:Hlc for opc r:t · i1 1n or t!1~ 
chime by an experimenter who monitors t h~ E::G rc :\':·J 
visually. This feature will be automated a: s,"1~_)r :.-. 1 ·· · · · 
When we described the ring procedure at ~l ~c : . : . .::.. 1 · , ::. 

at the Maryland Psychiatric Research Center ( 1 ~ ()~ ) . 1 ll\ ~ ~
one likened it to a ''subliminal dredging opcr;·tion;' ; nd". 

' 



this,· in a \.vay, characterizes the process. The purpose is 
' n,pt to investigate the characteristics of inJividual subjects, 

however, but to study the general proc~sses, conditions, 
and contents of consciousness during a state qf deep reverie: 
This combination of reverie and awareness seems to be an 
essential (though maybe not sufficient) ingredient of cre
ativity. Tart ( 1969) has also found the arm-balancing 
method to be useful in studying reverie and says: 

Despite the tremendous increase in research on nocturnal 
dream ing over the past 15 years, little has been done about 
studying the hypnagogrcpefiod: the prevailing scientific opin-

•-----i;--:-o-n~h;-a-s-=-;-:-lig-.h~t~ly dismissed this as an unimportant "transitional" 
period. Yet it seems clear that this period can be prolonged 
and yi eld material as rich as any nocturnal dream for at least 
some individuals. It can be studied easily, even at home ..•. 

·The p rob lem in studying the hypnagogic state in oneself or 
others is that the material experienced is generally forgotten 
rapidly, especially as subsequent sleep intervenes between ex
perience and reporting. A simple method to overcome this in 
studyi ng hypnagogic phenomena is to lie flat on your back in 
bed, as in going to sleep, but keep your arm in a vertical po
sition, bJianced on the elbow, so that it stays up with a min
imum of effort. You can slip fairly far into the hypnagogic 
state this way, getting material, but as you go further mmclc 
tonus suddenly dccrcas cc;; , your arm f;dl· .. :1 nd '/''" ! , . • , ,,., . , 

im med:.!tCl)'· Some pr~1 lt -·: c v.·i1 f1 l.<,!(~ , ·~:~ t \. , tt •. , t ~ ~ , , t •u , 

ry ri : ·.' ~ft• · r ···. · !: ., n ., :1 1 , . : 

te·.~r ;-t~• j1:;. ; , • ' ' • · : ~ ~~, .' ~ 1 

One usc fur tl 1 .... 1 ~ • • ! I ' 

• ,1 • - . 

,r.~. 

-.. 

hrm balancing 
method 

expected 
contribution to 
transpersonal 
psychology 

jects when the chime sounds durin ~ lab ~<~~ i { 11s wi I b(' 
grouped accordi ng to the particular braill - \',~l\-..: ca tq:;r, ry 
with which they arc associated (by a "blind'' f( r x J -ci,ui...:e 
method, into categories such as beta, alpha, t'H.: ta, t)cta

theta, beta-alplw, alpha-theta, flatten ed sif n ~tl, etc.) anJ 
then the reports in each category will be an alyzc~l by ''b ~ i;1J '' 
examiners according to an imagc-classi!i cat i, •n scl cmc 
adapted from Wallach and Kogan ( 1965) . In ti1i s w; J we 
expect to find that some of the EEG cakr,nr i-:s will be 
described in existenti al terms that will give i n s i ~· : 1t intc the 
nature and content of tliC associated im:tgcry. ivs t o: the 
procedures described above have been tri -d with ;.· few pilot 
subjects, without the aid of the automa tic cl imc. 

One of the most useful contributions of this rt. ~ - care · l to 
transpersona1 psychology is expected to be the p .wcrfdl in
strumental method it will provide for tr:lin ;ng in i1 ltt rn a1 
awareness and con trol. Even though such :J!l 1i .l ·- :11 cr. Jy a 
door-opener to intern al awarcn c::~ ~-:.! ...nd·-
viduals can be cxpcctL'd to '.c~· :_ · x,~ 

behind. short-h.'rm t :~ .. - i~ ; \.': : :,·:." .. 
especially in karni 1~~: 1:;'1 \\ : ,--. · .... : · '· 

SCi OU S r""C'C ' S" ~ , 
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ccpts throu gh the usc of fe~d b~ck techniques, and even 
. n1orc, help rrintroduc ~ volition into experimental psychol

ogy. \V.ith a few exn·ptions, v ~)l i t ion has bl·en l;u ecly 
ig nored in the ~Jnited St :.> tes for 70 years, since the d=1ys 
of \Villiam James. Joh~1nnes Schultz, be it noted, is a Ger
man, and Roberto Ass;tgioli, the author of Psychosynthesis 
( 1965), in which volition is of great significance, is an 
Itn~ian. Carl Jung, of course, was a Swiss. 

2. Psychotherapi sts would be able to develop in many pa
tient s d c~p r~vcri e and im agery jn a short period of time 
throu gh the usc of fccdb~c k techniques. 

3. Psychosomatic rn cdicinc is an obvious area for applica
tion oi feedback kchniques. ln the last year, for instance, 
two subjects and several patients at The Menninger Foun
dation have reduced or eliminated chronic headache 
through Autogenic Feedback training (in our laboratory 
or as patients of Dr. Joseph Sargent) using the portable 
temperature f~eJback meter for home practice. So far 
there have been no failures. One of the subjects, with a 
fe w minutes of daily practice after using the feedback 
meter as an aid for only 2 weeks, has been free from 
headaches for al most a year without medication. She also 
taught herself to increase th e temperature of her feet at 
ni ght and was able thereby to alleviate a difficult insomnia 
problem. 

The eli mination of warts th rough hypnosis, a well-established 
fact, is possibly a function of local blood flow diminution. In 
appror riatc situations, voluntary starvation and absorption 
of cancerous growth through blood flow control might be 
found to be feasible. This would be a challenging area for 
research and might lead to an understanding of some of the 
presently unknown factors responsible for spontaneous re
mission of malignancies. 

REFE RENCES 

ADRIAN, Lord. Creativity in science, discussion on scientific 
creat ivity. Third ~Vorld Collgress of Psychiatry, 1961, 1, 
4 1-44. 

ANAND, B. K., CBIIINA, G. S., & SINGH, B. Some aspects of 
clcctrocnccphalogrnphic studies in yogis. Electroenceph. 
cliti. Ncurophysiol., 1961, 13, 452-456. 

ASSAGl OLI, R. Psychosynthesis. New York: Hobbs, Dorman. 
& Company, Inc., 1965. 

AUROBINDO, S. The synthesis of yoga. Pondichcrry, India: 
Sri Aurobindo International University Centre, 1957. As
soc. Booksellers, 2106 Post Rd., Westport, Conn. (Distr. 
fo r U.S.A.). 

12. 

BARRON, F. T he psyLllOlOt!Y o( im:-~ g in ~ lti u n . s,·icntif;c ' l •til, • 

ican, 195 8, 199, 150-156. 
BARRON, F. T he dispos it ion toward urigi n:dity. l n C:ll' i!t \". 

Taylor and Frank Barron ( f ds.), Scientific crcat il'ttr: 1ts 
recognition and development . N ~w Yo rk: J uhn \Vik ' & 
Sons, Inc., 1964, 139- 152 . 

BROWN, B. B. Rccognit ion of ;1 spccts of co n ~c i nu sncss tlmn t ,) h 
association with EEG alph a activity rcprescn kd by a l ii ht 
signal, PsychofJhysioiogy . 1970 , 6, ~42--+52. 

CATTELL,, R. B. The personality and mnti \· ~1ti on of the rc-
. scarchcr·J rorl'\. measu rements of contcniporarics a11 1 l fn .r n 

biography. Ii1 Calvin W. Tay lor and F rank Barron ( L(h ) , 
Scientific creativity: Its rccot;nition and dc\'(·!opnu·n!. N L· W 

York: John Wiley & Sons, 1964, 11 9- 131. 
CATTELL, R. B. The prediction of ac!Jin ·em cnt al/(1 < rc·ut iv

ity . New York: The Dobbs-Merrill Co., Inc., 19()g . 
DEWAN, E. Communication by the volun t;try cont rol of the 

electroencephalogram. Proceedings o f the Symr'n .~itllil on 
Biomedical Engineaint; . Marqu ette Uni versity, 1 'J( 6. 

DREVDAHL, J. E. , & CATTELL, R. B. Personality :11 1 ! c1 a

tivity in artists and writers. J. clin. Psycho/ .. I CJ: ·8, i ·1, 
107-111. 

FADIMAN, J. The Council Grove Conference on altcrL·d ~ l <.i•.:. 

of consciousness, J. Hum anistic Psyclw l., 1961
) , Y, i · )-

137. 
GETZELS, J., & JACKSON, P. Creativit) and irl!c ll (~..,· tn c\'. i _ -v 

York: John \Vilcy & Sons , Inc., 1962. 
GHISELIN, B. (Ed.) Th e creative J'rocess: A .HII p u\·ii.!l i. 

Berkeley and Los Angc1cs : Univcr"ity of Calif n1i a P r~ ··'•· 
1952, 173-1 80. 

GORDON, W. J. J. Syn(' fics: The 'dcvelop lll (' ll f of Cf( t:!il'c · rl

pacity. New York: Ha rper and Brothers, 1 t;6!. 
GREEN, E. E., \VA LTE RS, E. D., G RE EN, A. M ' ~~· ~j. R

PIIY, G. Feedback tec hn ique for d c ~p rcla x;lli on, 1'.\)'C it O

physiology, 1969, 6, 371-377. 
GREEN, E. E. , GREEN, A . M., & \V /\L T ERS. E. D. Sci f- rc ·u

lation of internal states , Ch apter in Progrc.\s of Cyhn ,,,·t
ics: Proceedings of the International Congress of ( yl ~~· r

netic.fl, London, 1969. ( Ed. J. Rose), Gordon & lh c;• J 1, 
London, 1970. 

GUILFORD, J. P. Intellect ual resou rces ~md their v ;d uc ~ ;,s 
seen by scientists. In Calv in W. T aylor and f r;111k B:1 r. il tl 

(Eds.), Scientific cr('ati vity: I Is recof!nition and cl ~ ·~ · f'l ~ ~ : ~ 

ment. New York: John \Vi ley & Sons, Inc. , 1964, I 07 -! 17. 
HARMAN, W. W., Mr KJM, R. H., M oG AR, R. E .. FM1I~ 

MAN, J., & STOLOROF r , M. J. Psycheuclic a gent ~ in l:r ~,·. t 

tivc problem solving: A pilot study . 1'5-. -. ::,,;. !<, .. , '< 
19, 2i 1-227. 



. i. . \ \~!'. 1 1\ ~, f , . ) l \\'11\ C Ill ll l'\V Wll ll.:\ ,11\S . 11 

13ugcn l ~ \ ( EJ .)' ( ) lullcn ,t;CS of hwnanistic psychology, 
; N ew Y0rk : ~1 cGr.t \\ l lil l. l <J(,7. 

' H \P. \\ , ... : . \ \' . \\ ' 1 !· : 1 , · .\ (_', , ; ,,· rni ~· .t n rc\'olution, Stanford 
t11..!u \ \\'i n: , r . ! •Jc, ·J. \ : 11 : " II. l\o. 1, 6-10. 

t h~r. J 1 . . \ . : ~ . . Pn :r"l (If LJ:(i Alpha. Paper presented at 
tL.: · ·. ;;n ::t r\ :1nu.d .\kcring of tbe Society for Psycho-
r~J ! ' l· i . t:ic!l Ht:sc;lf(:h, San Diego, Calif., 1967. 

Hot r, H. R Im;1gcry: The return of the ostracized. Amer. 
f' s_H·h. ,;,1gist, 1 Y64, 19, 254-264. • 

Ht·n r R. J. Psyclwth('rapy and meditation. Letchworth, Hert
furdsh irc, Great Britain: Garden City Press Limited, 1965. 

JAconsoN, E. Pro~ressive relaxation. Chicago: University of 
Chicago Press, 1938. 

JA:'.tEs, W. The principles of psychology. Vol. 1. New York: 
Dover Publications, Inc., 1950. 

KAMIY A, J . Operant control of the EEG alpha rhythm and 
some of its reported effects on consciousness. In Charles 
T . . Tart (Ed.), Altered states of consciousness. New York: 
John \Vilcy & Sons, Inc., 1969. 

KASA\1ATsu, A., & HIRAI, T. Science of Zazen. Psychologia, 
1963, 6, 86-91. 

KoEsTLER, A. The act of creation. New York: The Mac
millan Company, 1964. 

KR1PPNER, S. The hypnotic trance, the psychedelic experi
ence anu the creative act. Amer. i. clin. Hyp., 1964, 7, 
140-147. 

KL-DIE, L. S. Neurotic distortions of the creative process. 
Lawrence, Kansas: University of Kansas Press, 1958. 

LUTHE, W. , Jus, A., & GETSSMAN, P. Autogenic state and 
autogen ic shift: Psychophysiologic and neurophysiologic 
aspects. Acta psychnt/l('r. , 1963, 11, 1-13. 

~1.'\\ KtN NUN, D. \V. The IU (llft..' ;\nd nurtun."' or n~:ati\'l' tal-
"! l ~ . • { ~~ ~ t ... \, ~ ·.!: ~ \\ ' -..>·.\ '. : \~ ~' . ' . ' ~ ~ ' ! : ~" 

't ~ \ I ' j. , \ ") • , 4) . .\ , ' ':,': ,·, .· , ~ r· ,' ; , , , ;, , , .,-,. .,-/ ~:~ ~ . \: : '\.:::,·~ ~ ··,~..:-~~ . 
Address given at the Ame rican Psychological Association 
Convent io n, Los Angeles, 1964. 

MAY, R. The nature of creativity. In Harold H. Anderson 
(Ed.), Creativity and its cultivation. New York: Harper 
and Brothers, 1959, 56-68. 

McKELLAR, P., & SIMPSON, L. Between wakefulness and 
sleep. Brit. J. Psycho!., 1954, 45, 266-276. 

MEARES, A. Relief without drugs. Garden City, New York: 
Doubleday & Company, Inc., 1967. 

~fEARNS, H. Creative youth: How a school environment set 
free the creative spirit. Garden Cit'y, New York: Double
day-Page, 1925. 

/.3 

MoGAR, R. E . Psycl1 cdd ic drugs an u lll 1111: 1n pt 1..: 11 t 1.t r• n ~ - .-:: ~· 
In II. Otto (Eu.), L'xplorations in !wman p . :~· ntia/ , : i<s . 
Springfie ld, Il lino is: C. 1 homJs, 1 ()G 5. 

NlULilOLLAND, T., & RtJ NN /\ LS, S. The cJfcc t o f vo lu nt. ril y 
directed attention on success ive corti cal a c. i ·:;:t ion r~ 
sponses. J. Psycho/., 1963, 55, 427-436. 

Nowus, D. P., & KAMIYA, J. The con trol of ck c rocrJC< pl!
alogr<1 phic alpha rhythms through auditory h>2 :lu ck ;1:1 d 

the associated mental activity. Psychopll ysi<•log} , 197l , 0 , 
476-484. 

OsBORN, A. F. Applied Imagination. New Yod· : ~c ribn ·r's , 
1963. 

PARNES, S. J., & HARDING, H. F. Do you rc;d ly :;nucrst md 
brainstorming? InS. J. Parnes an d H . F. H .nJ iP,j (Ed ;.) , 
A source book for creative thinking, New Y rk : ;cr ibl ll r's, 
1962, 283-290. 

RUGG, H. Imagination. New York: Harper anJ H·1w, 1 'd >l . 
SCHUlTZ, J. H., & LUl liE, W. A utogcnic tw inin r;: It phy iu

logic approach in psychotherapy. New Yor1
:.: ( :rune . nd 

Stratton , 1959. 
--7-. ~ SHATTOCK, E. H. A 11 experiment in m indfu. lne5l. r ... :.w y ·k : 

Dutton and Company, 1960. 
TART, C. T . Between waking and sleeping: Tl c h . pn:t jj( gi c 

state. In C. T. T m t (Ed.), A ltercd states of r ·(In \ ·io lu n. ss. 
New York: John \Viicy & Sons. I1 1c., l (J(JJ, ~ -)· 7 -:. 

Vonr, H. M., & MAYMA N, lvl. D i agn o~t i c an J .r ~ : t .t lC fl t r n
plications of cgo-closcncss--cgo-distancc: J\ t,;o inc) iS · · 
a diagnostic instrument. Comprehensive P\ ychiL.I )' , 19. ,-, , 
8, 203-216. 

WALKUP, L. E. Creati vity in science throuf•,it ' isL .; ll izJi i· l fL 

Percept. mot. Sk ills, 1965, 21, 35-·n . 
WALLACH, M.A., & KoGAN, N. h!odes of t l l:·r t. i . l ,'? i ·z y r)!. '1 ,,_; 

children. New York: Holt. R.i..;. ~ :n:~ a.-: : '; ·; ~ r • ~ 
1 --..,_:: ~ 

LEWIS, J. A facto r-analytic study of crcJ ti\'c -lhi,;:-ing ~ · JJl
ities. Psychometrica, 1954, 19, 297-3 11. 

ZEGANS, L. S. The effects of LSD-25 on creati vity ·:nd tol ~ r
anee to regression. Arch. Gen. Psychia!., 1967, 16, 7· 0-
749. 



.. <~· . 

I·. 

'.l'he National Observer, December 18 ,. 1971 Pa ge ll 

·'tr * ~ 

More on ~lpha 
To the Editor: 

The "alpha brain wave" has been un
fortunately misrepresented by many 
teachers of various mind-tra ining cours
es ["The Alpha State Lets the Mind Take 
Wings," Aug. 23). Without doing electro
encephalographic ~EEG) research, they 
have leaped on the "alpha'' band wagon, 
possibly bec'ause it seems scientific and 
attracts the attention of persons inter
ested in improving psychological and 
physiological . health, and possibly in or
der to substitute the words •·alpha" and 
''brain wave·· for "hypnosis," which seems 
to be the main method. 

Research across the country in dozens 
of EEG laboratories shows that about 
90 per cent of the population produces 
alpha rhythm (8 to 13 Hertz, cycles per 
second) whenever they close their eyes. 
If they are normally creative people, then 
when their eyes are closed they remain 
creative; if they are normally bright 
during eyes-open periods, they remain 
bright; and if they are normally dull, 
they are still their same dull selves dur
ing alpha with the eyes closed. It is quite 
obvious that 90 per cent of . our popula
tion are not normally telepathic, in spite 
of the fact that they produce alpha when
eve_r they close their eyes. 

An example of misinformation ap
peared in your Letters to the Editor, 
Sept. 25. Mr. Christopher, a mind-train
ing instructor, says, "If one can function 
with ESP only by using the alpha waves, 
and one actually does function with ESP, 
it would follow that one is using alptta 
waves." The basic assumption is ir,cor
rect. ESP and alpha waves do not neces
sarily go together. This has been shown 
by many researchers to be false . Many of 
the mind-trainin g courses rely l:leavily 
on intensive hypnosis to stimulate what 
are said to be latent extrasensory facul
ties, but the hypnotic brain-wave state is 
so similar to the normal \vaking brain
wave state that m~ny researchers feel 
there is' no signif ica!1t difference. If Mr. 
Christopher and other mind-training 
teachers made it clear that they are not 
giving training in brain-wave control, l)Ut 
rather are tra ining a state ot conscious
n ess, it would remove many of the scien
tific object ions. 

It is no doubt useful for people to re
lax, with closed eyes, during the mi nd
training hypnot.c-induction procedure , 
and alpha wJ.ves m ay be present (ex
cept in that 10 per cen t of the populat ion 
t hat does not produce a l p~a wa ves fur 
no kno·Nn reason l. but i t shm1ld be 1:1ade 
quite clea r t h~t t \t.· llatever resu ts :1re ob
t3ined depend more on hypnosis :han 
on :;:~Jrha . 
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NOTES 

A man in space literally sees the world in a new way. Man in space 
serves as a metaphor for a major issue in music. Today: We are faced 
with the diverse musics of the world, made accessible by technology. 
Man in space sees half of the whole, the whole view still needs travel 
in time for completion. We can never really see the whole without di
mension of time. Nevertheless, man in space sees more, yet with less 
detail. The global view necessarily has less detail. The closer we 
come to the object, the more detail, yet we lose the boundaries. We 
must reverse the metaphor and find the space in man. How to accomi
date the diversity of the world. The global view is integrating be
cause of the boundary. The focal view with time gives the inner work
ings. With the man in space, the need to study the space in man is 
greater. 

The focal view runs into apparent discontinuities on the surface. 
Coherence becomes evident only when we discover how surface events re
late to one another and to the features of the larger organization or 
the global view. 
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------ What composition is ------

9/7/79 

The definition of music as organized sound in time seems limited. The 
definition accounts only for the object, music, but not for the con
text. In this case, the composer is one who manipulates sounds or or
ganizes them, and the listener is the one who perceives the organiza
tion or not. Such a definition offers no values other than the con
cept of organizing. This is accomodating to music of differing value 
and organizations, but unsatisfying otherwise. How is sound organ
ized? Is it merely a matter of pleasing the ear? the intellect? or 
a matter of invoking or changing emotional states? or sending messages 
to a God or Gods? How does the composer come by his/her ability to 
manage the organization of sound? Can this ability be taught, or 
transmitted? How is this activity valued? What purposes does it 
serve? How do innovations occur in such a traditional discipline? In 
my case, it came through fascination and love for sounds. Who can ex
plain that? In the early stages of my development as a composer, 
nothing else mattered. It was a love affair. N~ow that the passion is 
transformed, and composing is a way of life, questions concerning my 
relationship arise. I still love sounds and am fascinated, but not in 
the all consuming way of the beginning. Why do I do what I do? Who 
is affected? What are the consequences? Is it a useful thing to do? 
Who needs it? I need it. I have found that sounds affect my well be
ing. The kind of music (organizing of sound) that I have been compos
ing is aiding my concentration and my awareness of others. It is a 
healing and socializing agent. It became that way for me through 
recognition of my own inner need. The process I have developed are 
meeting that need in me and in others, so others say. If this is 
true, then there is every reason to continue to organize sound the way 
I do even though I have broken with my tradition. I am no longer note 
bound. The whole spectrum of audible sound and perceptible time rela
tionships are available to me. My work goes beyond our traditional 
system of notation. 

How does attention shape music? 
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Musical Basics 

In order to participate in higher order musical relationships the 
musician must be able to do the following: 

With perfect or relative pitch -

1) Identify any tone, or any tone after a given reference 
tone, regardless of timbre and duration. (Duration limit at 
least 2 cycles) within a useful musical range. 

How fast? 
Complementary processes 
The reaction time may be instantaneous. 

2) Produce any tone (within range) vocally or instrumental
ly. (If perfect pitch is absent, a vocalist is given a 
reference tone.) 

A musician without perfect pitch should be able to approximate 
registers at least. 

With perfect or relative time sense -

1) Identify any tempo, within the useful musical range, in 
terms of beats per minute. 

All of the above determinations of pitch and tempo should be made from 
the auditory, visual or s ~mantic cues appropriate to the musicians 
tradition. (oral or written) 

No participation in music can occur whether it is composition, perfor
mance or listening without these basics, either at a gross or fine 
level. 
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----- I teach the basics as Tuning and Tempo -----

Melody and Rhythm arise from the ability to vary tuning and tempo. 
Melody is variation in tuning, rhythm is variation in rates. Pat
terns, or organizations of these variations occur. These patterns may 
be regular or irregular, metric or organic. 

Attention to a point or focus in music = directing or channeling all 
the required forces (body position breath control, muscle tension, 
mental attitude) into inventing, imitating, reproducing or perceiving 
the correct sound pattern or organization of sounds at the right time 
with the appropriate dynamics and articulations. 

OR -- having a fixed template which filters all incoming information, 
perceptions and actions. 

Imitating imagination 

Origins of Intellect 
Piaget's Theory 
J.L.Phillips 
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----- Tempo -----

All music moves at some tempo. Tempo is the rate of motion or the 
pulse by which rhythm, or the patterns of motion can be measured or 
related. The slowest perceptible tempo•is somewhere in the borderland 
between memory and perception. The fastest merges into pitch. Tempo 
may be steady or it may fluctuate. Tempo can change abruptly, or 
steadily increase or decrease. Increases or decreases can be linear 
or non-linear. Tempo can change rapidly (many times), slowly (not 
often) or drift slightly. Patterned changes in tempo might be inter
preted as rhythms. The tempo of any music is related to its function 
or purpose. Calming music may have a slow tempo, rousing music may 
have a fast tempo. Worksongs may have a tempo geared to optimum 
workspace for the human body. 

Questions: 

What is the range of tempo in the perception of a human being? 
The slowest? The fastest? 

Points 

see pages 241-242 

Tempo keeping is a sensorimotor activity or somatic. 
visual cues must be fed to the motor center. 

Compare to Pueblo Indians keeping Tempo. 

Auditory and 

Since the conductor has assumed more of an interpretive role, it is 
essential for the players to sense and maintain tempo. 

We need exercises which assign tempo to the plenum mode by tying up 
focal attention. 

Conducting is a relative recent art. It began as time keeping in po
lyphonic music. In Paris, the conductor beat time loudly with a stick 
(often drowning out the band). From this auditory cue, it went to the 
visual baton waving cue introduced by Spoh~ in the 19th century. 
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Tempo comments: 

"The meter (tempo) must not be tyrannically inhibiting or a driving 
hammer, but should be to music what the pulse is to human life. 
There is no slow tempo without passages which demand a quicker motion 
to avoid any impresssion of dragging. And there is no presto which 
does not demand, in contrast, a quieter delivery of certain parts, so 
as not to impede the means of expression with too much zeal. But the 
foregoing should not, in heaven's name, be taken by any singer as jus
tification for the type of eccentric interpretation which arbitrarily 
distorts certain bars and arouses in the listener a painful reaction 
as unbearable as watching a juggler deliberately put his limbs out of 
joint. The acceleration of tempo, as well as retarding, must never 
give rise to a feeling of abruptness, jolting or violence .... " 
Carl Maria Von Weber -- page 20 --

"The right comprehension of the melos (melody in all its aspects) is 
the sole guide to the right tempo; these two things are inseparatable, 
the one implies and qualifies the other." 
R. Wagner -- page 74 --

"It is surprising how few conductors are capable of setting and main
taining a tempo for more than a few bars." 
Sr. John Barbirolli - page 243 

"no tempo should be so slow as to make it difficult for the melody to 
be recognizable, and no tempo should be so fast as to make a melody 
unrecognizable." 

-- Limits of tempo --

Fast tempo may tend to divide down into slower beats. Slow tempo may 
subdivide into faster units. 

(find examples) 
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----- Pitch Sense -----

Some musicians can accurately pinpoint pitch without a reference tone 
or context. This ability is limited in range (recognition becomes 
difficult at extremes of range and probably varies with the ~ra~F&rt 

individuals). It also probably varies with the duration and timbre of 
the given tone. Some musicians who can not identify a tone without a 
reference can accurately identify notes within a musical context. I 
wonder if musicians with perfect pitch lose it all, or some of the 
time, within a musical context. How fast does the identification pro
cess work? Perfect pitch does not guarantee higher order musical 
ability, such as the ability to phrase well or comprehend the overall 
structure of a composition. 

How is it stored? 
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----- Tuning -----

All music has a range of tones, either pitches or timbres. All voices 
or instruments are tuned to recognizable pitches or timbres. Pitch 
seems to be focused about a single frequency or fundamental of regular 
vibration with harmonics in varying intensities. Pitch is carried by 
timbre. 
Erickson - "Sound Structures in Music" 

Timbre is everything including regular and irregular vibrations which 
give rise to the quality of any tone or sound. Timbre is that which 
enables us to recognize differences in voice or instruments or any 
sound whatever. Timbre is not necessar~ ily focused around a single 
frequency. There may be competing frequencies. However, there may be 
many pitches of similar timbre. A voice or instrument is said to be 
in tune when it produces a pitch which matches a recognized tuning 
source such as another voice or instrument, either matching in unison 
or at any recognized interval within a given musical system. If the 
instrument is non-pitched, for instance a drum or gong, it is in tune 
when it is at optimum resonance for the vibrating body and is recog
nized for what it is. 

Points 

Tuning which focuses around a single frequency and its harmonic in a 
regular distribution. 
Tuning which focuses around a timbre (made up of many frequencies in 
regular and irregular distribution). 
A bell is a good example of a timbre with no single pitch but inhar
monic relationships. 
Tuning has a larger meaning - i.e. tuning of groups to common rhythm 
or tempo. Tuning to a particular system of scales and intervals or 
chords - i.e. Meantone, Just, Well-tempered and Equal Tempered. 
Tuning means exact listening with a specific focus. Some styles may 
call for a variance in intonation. Tuning can be bewildering depend
ing on the focus. Is it pitch or timbre? 
In any interaction, a kind of tuning takes place. It may not be a 
desirable or specific tuning, but it will be present. Being in tune 
is what sounds good to a community of musicians. In Western practice, 
musicians play in unison striving to eliminate beats. But in Gamelan 
music, beats are desirable. Each Gamelan orchestra has a different 
sound depending on the beats produced by the differently tuned instru
ments. Being in tune with oneself may be different than being in tune 
with another, or group. Keyboard players are not confronted with tun
ing problems if their only training is on the keyboard. Then a spe
cialist tuner takes care of the tuning needs. 
Tuning is a matter of becoming one with the other - Plenum -

"Good players tune timbres in the same way that they tune pitches - to 
fit precisely the musical situation as they understand it." 
Erickson - page 107 - "Sound Structures" 
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Complementary Processes 

Focal schema content prototypes smaller and smaller differences. 
Plenum schema content prototype overlaps or transfers on to the task. 
Locking onto tuning. 

Tuning is a major issue for musicians in ensemble. Depending on how 
attention is tied up, a musician may or may not be in tune with not 
only him/herself, but with the group. If a focal template has not 
been developed during training of a scalar, intervallic or harmonic 
nature, a musician singing or playing a melody may give an approximate 
shape, but without accurate tuning. In the case of singing, focal at~ 
tention may be tied up with words and word meanings while pitch into
nation suffers. 



--- Introduction to Musical Attention Exercises ---

Blacking (How Musical Is Man) is convinced that at the level of deep 
structure in music, there are elements that are common to the human 
psyche, although they may not appear in the surface structures. This 
makes cross-cultural communication possible. 

The following exercises are an attempt to explore the processes which 
operate at the level of deep structure in music. By understanding 
these processes they may be applied at the surface level according to 
the needs of the individual or group. 

Attention in ensemble playing or singing is almost invariably directed 
to the object with very little, if any, consideration given to build
ing the ensemble through attention exercises. 

The exercises address this problem by utilizing the group as template 
for focusing attention on task .• ie .. passing a tempo around a circle 
making each person responsible for one beat. Each person soon real
izes his/her responsibility in such an exercise. The task is simple, 
but remaining attentive is, or can be, difficult. Maintaining tempo 
in relation to others requires discipline (and respect) and is funda
mental for any music making. 
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Reaction Time 
Grou_p __ _ 

Purpose 
To develop awareness of how ambience influences tuning. 

Exercise 
Group is instructed to listen to all that can be heard, both in 
the external environment and within one's self. (Imagi~ry or 
real interval sounds.) Everyone is to continually s~an the 
internal/external environment for about 2 minutes. A loud hand 
clap serves as a signal. The individual must lock on to some 
tone which is sounding internally or externally and produce it 
vocally, as immediately as the signal is given. (This exercise 
should be recorded and played back for criticism and comparison.) 

Process 
Focal attention given to finding sounds. Focus must shift on 
signal to actually producing the sound locked on to. Plenum 
picks up the sound of the whole group or focus. 
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Partner Breath Sensing 

Purpose 
To develop sense of breath rhythm. 

Exercise 
Two people face each other. Person A places hands on the thora
cic or abdomen of person B. Person B breathes normally while 
person A tries to synchronize his/her breath with person B. When 
person A feels synchronized then he/she removes hands slowly and 
person B places hands on the thoracic or abdomen of person A and 
repeats the process. 

Change partners. 

Process 
Maintaining focus on another rhythm then matching it. 

- adjustments in feedback invoke the plenum schema. 

- ssa becoming identified with task instead of separate from it. 



- 4 -

Partner/Group Pitch Sensing & Synchronizing Exercise 

Purpose 
To develop sensing with minimal cues the right tune and pitch. 

Exercise 
Two people back to back in the center of a circle. Each tries to 
sense when the other will sing, without giving any auditory, 
visual or somatic cues. Group tries to sense breathing of both 
and feel when the sound is coming. Group may extend the sound 
each half circle picking up the pitch from the appropriate 
partner. 

The exercise is correct if the partners sing exactly together and 
the same pitch. (without a previous reference) Exercise can ex
pand to 4 persons, 6 etc. 

Process 
Imagination of pitch, picking up extremely minimal cues for tim
ing. Plenum sense. Group attention to point. 

The pitch should come automatically from the partners. Focal at
tention on the minimal cues for synchronizing. 



- 5 -

Pitch Consensus 

Purpose 
To find reference tone for the group and to find voice ranges. 

Exercise 
Standing in circle .... * Each person sings a long tone, repeating 
with each breath. The tone is chosen f ·or ease of production, re
gardless of what anyone else is singing. On signal, the group 
begins to tune to each other, trying to arrive at a unison or oc
tave.* 

* First imagine a tone. Then sing together on cue. 
sing a given tone such as 'A' without a reference. 
pitch pipe after the group consensus has occured. 

Process 
Being open to a tone. Plenum their focusing to tune. 

Or try to 
Check with 



- 6 -

Circle Rhythm Exercise (advanced) 

Purpose 
To develop invention and imitation. 

Exercise 
Each person invents his/her own rhythm. (5 or 6 beats) The tempo 
is common to the group. Each person claps his/her own rhythm in 
turn around the circle. After 2 rounds, Person 2 imitates Person 
1, Person 3 imitates Person 2, and so on around the circle. Con
tinue another round then shift again. Continue until everyone 
has played everyone else's rhythm. 

Process 
Focal Synchro Plenum - Picking up pattern then reproducing it at 
the right time. (attention to a point) 

1st Focus 
A common tempo must be established. (2 beats) 

2nd Focus 
A rhythm invented and produced. 

3rd Focus 
Pick up rhythm from person to the left. 

Problem 
To be aware of the rhythm you are going to do immediately, and 
the future rhythm always maintaining the original tempo. 



Purpose 
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Reaction Time 
Clap, stomp 

To develop quick reaction to multiple inputs 

Exercise 
One person faces 3 others. Each of the 3 may clap, stomp or sing 
Ha! on cue from a conductor who stands behind the first. The 
first person must respond correctly with same sound possible. 

Process 
Plenum then focus 
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Circle - Vocal plus Clapping Rhythm Combination 

Purpose 
To be aware of two rhythms proceeding at different rates over 
common tempo. One vocal, one clapping. 

A musician must keep track of the tempo as well as the variations 
in rate which make rhythms. 

Exercise 
Circle passes common tempo around. Pass a pitch around. Each 
person holding for 2 beats. First person invents a 3 beat rhythm 
which is passed around. 

Group establishes a tempo which is passed around the circle. 
Each person is given a number randomly between 1 and 5 or 1 and 
7. Each person claps the variation without breaking the original 
tempo. 

Process 
Focal synchro Plenum. 

Awareness of the overall pattern is necessary. 

Focal attention synchro Plenum. 

Variation 
Substitute pitch and rhythm 



- 9 -

Somatic and Aural Responses 

Purpose 
To develop coordination and reaction time. 

Exercise 
The group is taught 3 sounds: 

Vocal - Ita 
Clap - (hands) 
Stomp - (foot) 

Signals - Right Hand 
Both Hands 
Left Hand 

Leader takes the group through each sound in succession giving 
the signal. Group is instructed to do the appropriate sound as 
immediately as possible. After a little practice, assume that 
the sounds are learned, then give the signals in random order. 
Instruct the group to remain open to the signal trying to not 
guess or anticipate. The r~ght feeling is; move first, become 
aware second. 

Process 
Focal synchro plenum. Being open then selecting correctly from 
the pre-programmed responses or possibilities. 
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Passing Pitch, Clap and Stomp 

Purpose 
Coordination and pattern recognition 

Exercise 
Circle - Leader begins by singing a pitch. Pitch is passed 
around the circle (to right), one-third way around, introduce 
clap. Two-thirds way around, introduce stomp. Each person must 
focus on the person to left in order to pick up the right sound. 
If the group succeeds, the pattern will become clear. 

Process 
If plenum takes over too soon, focus will be upset. 
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Group Breathing Singing Mandala 

(The Wheel of Life) 

Purpose 
To develop synchrony 

Exercise 
Group lies in circle, heads towards center. (Adjustment for most 
comfortable position regarding the height of different people 
must be considered.) Each person places hand on abdomen of both 
partners in circle. Group then tries to bring breathing into 
synchrony when consensus is felt, group begins to sing long tones 
together. 

Process 
Plenum attention to partners and self. Focus breathing together. 
Adjustment of self to others rate. Recognizing consensus, then 
new focus to produce tone while maintaining rate of breathing. 
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Heartbeat - Breath - Walking 

Purpose 
To demonstrate limited capacity attention process. 

Exercise 
Find your heartbeat and pulse. Keep monitoring the pulse by tap
ping in sync with it. At the top and bottom of the breath cycle, 
skip a tap - without imposing a count on breath. Try with left 
hand then right hand. 

Try the same exercise while walking. 

Substitute walking for heartbeat. 

To make the exercise easier, impose a count. 

Process 
Focal attention 
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Tying ~ Attention 

Purpose 
To try and determine what sensory mode is maintaining tempo and 
if it is possible to shift modality from somatic to auditory or 
visual attention. 

Exercise 
Establish a tempo. Keep it with the foot. Read, talk or sing 
while maintaining the tempo. Write or draw while maintaining the 
tempo. Try to balance a pencil on the end of your finger. 

Ways of maintaining tempo: foot or hand or vocally 

Try to sync tempo with mental auditory tempo. See if that frees 
the activity. 

Process 
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Partner Tempo Exercise 

Fact 
It takes 2 beats to establish a tempo. 

Purpose 
Cooperation between two people to establish sense and maintain a 
tempo, to flexibly change a new tempo and maintain it. 

Exercise 
Person A claps first. Person B claps second establishing a tem
po. Person A responds maintaining the tempo exactly. The two 
continue. Person C gives feedback if there are corrections, 
stopping the exercise immediately. If tempo is maintained 
correctly, person C gives a hand signal polnting either to A 
or B. The person signaled changes the tempo on the next possible 
beat. The other person responds correctly. The exercise contin
ues until no errors. 

Process 
Focal attention. Overlap comes from signal to change the new 
tempo 

Criteria for criticism 
Steady tempo 
Correct change 
Response to signal 

Variation 
Person A claps, Person B responds 
Person A immediately varies the tempo 
Person B responds, etc. 
Person C signals stop, then repeats exactly the rhythm pattern of 
the partners. 
Record and check. 
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Partner Tempo and Rhythm 

. 2/20/79 

Purpose 
To pick up feeling of the correct tempo after 2 beats and respond 
with the next correct beat or cut in between beats. 

Exercise 
1) Person A claps 2 beats. Person B responds with a third 
in tempo. Person A changes the tempo with another 2 beats. 
son B again responds with a third beat in tempo. 

beat 
Per-

2) Person A claps 3 times in tempo. Person B cuts in between 
beats 1 and 2 or 2 and 3. A particular rhythm can be specified 

f for B. For example A 
~ 

B 

or 

Process 
A is focal 
B is global then focal 
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Partner Timing Exercise 

2/24/79 

Purpose 
To pick up feeling for divisions of a beat and to analyze the 
reaction. Recording is good feedback in this exercise. 

Exercise 

Person A claps 2 beats. Person B claps in between the two beats 
then continues with two more beats at the tempo set by Person A. 
Person B then tries to say exactly how the beat was divided. 

Variation 
1) As above, but Person A divides the beat when Person B claps 
the two beats of the tempo. 

2) Person A claps 3 beats. Person B claps a predetermined divi
sion between the 2nd and 3rd beats then continues to clap 3 beats 
in tempo while Person A duplicates the division. 

3) After each exchange, change tempos 

4) Person C claps the tempo set up by Person B in the first exer
cise. 
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Circle - Passing Patterns Two Ways 

Purpose 
To develop flexibility in sensing pattern as a whole then becom
ing part of it. 

Exercise 
Group establishes tempo. One person invents a rhythm which is 
passed around. Then each person does only one part of the rhythm 
as it passes around the group without breaking the tempo. 

How must attention processes shift? 

The pattern is the template. Attention stays on the patterns, intui
tion helps the body to respond correctly as part of the pattern. 
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Partner Rhythm Exercise 

Purpose 
To develop skill in invention and imitation of pattern recogni
tion 

Exercise 
Person A invents a rhythm pattern. Person B responds to the 
rhythm pattern by inventing a counter rhythm after listening 
once. Person B then immediately repeats Person A's rhythm. 

Practice first by Person B listening to Person A several times, 
then eliminate prior listening altogether so that Person A in
vents rhythm and Person B simultaneously invents counter rhythm, 
then repeats Person A's rhythm. 

Process 
Plenum - Pattern recognition then focal 
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Circle Rhythm Exercise 

Purpose 
To develop flexibility in subdivision on cue 

Exercise 
In circle, clap tempo. Pass around. Have person in center sig
nal with 2,3,4 or 5 fingers. If 2, then two people clap the sub
division. If 3, then three people clap the subdivision. It 
will probably be easier to have one person do the subdivision 
first. 

Process 
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Shifting Tempo Exercise 

Purpose 
To gain flexibility in shifting from one tempo to another. 

Exercise 
Circle - divide into 3 or more groups. Establish a tempo and 
pass around the circle once, then section 1 of the circle random
izes the tempo, (each person shortens or lengthens the beat) the 
last beat determines a new tempo for section 2 of the circle. 
Tempo must be steady for that section. Section 3 randomizes the 
beat again, then section 1 picks off the new steady tempo. 

Variation 
One person in the circle calls change. That cue means that where 
ever the beat is, the next person changes the tempo. 

Process 
Focal attention to tempo 
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Circle Heart Beat 

Purpose 
To give the individual a reference or some sense of his/her own 
tempo compared to others and then to reach a compromise or con
sensus tempo for the group. A first exercise in relating to the 
group by compromise, yet remaining in touch with oneself. 

Exercise 
Standing in a circle. Each person finds his/her own heartbeat. 
(Some people have an easier time locating an artery or pulse.) 
Then they begin to tap his/her own heart rate with hand against 
thigh. Gradually change when confident of beat to clapping with 
both hands, then on signal, returning to feeling heart beat with 
one hand, tapping with the other. Go back and forth a few times, 
then ask the group to reach a consensus rate. (Check with metro
nome) Some people will have to speed up, some slow down. When 
everyone is together, then go back to individual heart beat. Go 
back and forth a few times. Then when consensus tempo is easily 
established, have each person in the circle be responsible for 
one beat. Go round and round until the tempo is kept correctly. 

Variations 
1) Go around once, then clap together, on cue start around again, 
each time around, stop at a new person. 

2) Go around once steady, then around each person, his/her own 
rate. Go back and forth. 

3) Go around once steady, then begin accellerando. Practice ac
cellerando all together then around. Practice a linear accel
lerando and a logarithmic accellerando. 

4) the same with ritard. 

Paying attention to oneself. Paying attention to group or others. 

Variations: 
Visual (same with auditory mental image) 
Auditory 
Somatic 


