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Dear Mr. _] 

. /I‘ 
'\ Oct a2, 19 Q 

the author of the attached report cawe 1n to see I thought of you when 
me the other day. As 
The“§aphine is being- 

you see, he has lgyentea a better s_eee fi8Chlfl8 
used bv co-author 
about sleen ohysloloey to detect some Ilegr-nt i I know enough 

mistexes in the text, 
able to give me an co 
to go to the trouble 

but am sendlng vou a co y en hopes you may be 
nfldenblag eqa}uat1on he reason I am asklnz yo 
1s that \1s zlvlne a reoort on use o1 the 

machine in San Francl 
4 _ I Do w 

have something? 
u thlnk the machlne ¢S a lot of hookum or may he 

He say§'he 1s an 
€1ectroniE'engineer. '_ 

Thanks_for-any help you can glve. 
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, _ REM ELECTRO-THER/\F{Y* ___ 

THE_RUSSlANS PIONEEREO "SLEEP THERAPY" eves 
ruxnrv YEARS Aco, ANO HAVE TREATED nos: THAN 500,000 
PERSONS :~ sons 500 sass? cnrnzcs LOCATED |~ VARIOUS 
PARTS OF THEIR COUNTRY. AMERlCAN SCIENTISTS HAVE SEEN 
SKEPTRCAL OT ELECTROSLEEP BECAUSE OF THE HIDE RANGE OF 
co~o|r|o~s‘wH:cu rue RUSSIANS CLAIM 10 BENEFIT. Laxa- 
wzsz, THE Russ:A~ CHOICE OF THE NAME "ELECTROSLEEP" case 
ATED THE IMPRESSION THAT IT WAS A MACHINE TO_lNDUCE NATU' 
RAL SLEEP BY ELECTRXCAL STIMULATION, AND THAT AN EXTRA 
HOUR OR TWO OF NATURAL SLEEP WAS RESPONSIBLE FOR ITS SUC- 
csss. Howzvsn, THE RUSSIANS DIDN'T KNOW How oa wuv :7 

WORKED ON SUCH AN_APPARENTLY UNRELATED GROUP OF AILHENTS, 
aur s|~c£ :1 wAs FOUND THAT MANY OF THE OESERVABLE AND ; 

MEASURABLE CHANGES THAT OCCUR WHEN AN INDlVlOUAL GOES 
rnon VAKEFULNESS TO sues? roox PLACE oukxwc STIMULATION, 
ins NAME "ELECTROSLEEP" PROBABLY ssznao TO THEM As A 

LOGICAL cuoxcs. UNFORTUNATELY, WHEN AMERICAN lNVESTlGA-
W P m ATORS TESTED THE CTRDSON¢$OLELY AS A SLEEP—lNDUClNG 

MACHINE RATHER THAN A MOUALITY FOR TREATING VARIOUS AIL- 
*'MENTS AND FOUND THAT ONLY A PORTION OF THE SUBJECTS ACT- 
UALLY FELL ASLEEP, THEY cpxsauanao THAT was 8uss:A~ CLAIMS 
wan: GREATLY axAcczaArso. ~
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- Houavza, AT LONG LAST, AMERICAN DOCTORS ARE suowznc 

<‘._1 sa@ 
-1 ., 5‘ '<7_Z - 
,_ ,, _ '.,_.. _>

%
v 

0 .

' 

2' ' *-" ._~» 
.' .' .,—._ 

EQ= INTEREST |~ ELECTROSLEEP THERAPK BECAUSE or THE LARGE AMOUNT 
Tl-us \O U1 \fl O OF AMERICAN RESEARCH on szszp snkce ABOUT 
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INTEREST STEMMED F 

AND FROM A NUMBER 
SLEEP DEPRIVATION. 
CALLED REM, DREAM, 
FEATURES ARE RAPID 
MUSCLE RELAXATION. 
BECAUSE OF THE ABS 
REM seeep AND THE 
raequeucues.

~ 

Mooenu TH 
CONSIDERABLE AMOUN 
OF ELECTRONIC INST 
THAT THE ONSET OF 
MANY FACTORS WHICH 
Paocesses. Tnese 
FOR THE PURPOSE OF 
PHENOMENA WHICH AR 
cge STIMULATION AR 

I 
Tue STATE 

ENTIRELY onereaenw 
ARE CALLED SENSORY 
In seusoav srunuea 
raon THE sense one 
AND INTERNALLY THR 
T0 VARIOUS aesnous 
TYPE or INFORMATIO 
av THE SENSORY REC 
BRAINSTEM CONTROL 
’co~o1T|o~s ALSO MA 
CORTEX TO THE BRAI 
Tue ouseT or seeew 

Ron THE onscoveav or A New x|~o or SLEEP 
oe INVESTIGATIONS or THE eeeecrs or 

Tuss new xzuo or seeep as nosT conmouev 
on oeew SLEEP BECAUSE |1s nosr SALIENT 
eve movements, DREAMINC, AND exraene 
Quner, OR SLOW-HAVE, SLEEP as so ueneo 

euce or rue OCCASIONAL aoov novene~1s or 
FACT THAT THE BRAIN WAVES HAVE MUCH LOVE 

EORIES ON SLEEP ARE DERIVED FROM A 
T OF RESEARCH USING THE ADVANCED TECHNIQUES 
RUMENTATION, AND THIS RESEARCH DISCLOSES 
SLEEP IS A VERY COMPLEX INTEGRATION OF 
INVOLVE BOTH EXCITATORY AND INHIBITORY 

THEORIES ARE FAR FROM BEING COMPLETE, BUT 
THIS PAPER, AN ELEMENTARY DESCRIPTION OF 

E PERTINENT TO AN EXPLANATION OF ELECTRI- 
E PRESENTED HERE 

or WAKEFULNESS IS MAINTAINED av two 
rvpes or ACTIVATORY PROCESSES wulcu 
STIMULATION AND tonne FACILITATION. 

rnon, rueae as A FLOW or INFORMATION 
ANS WHICH ARE LOCATED BOTH PERIPHERALLY 
ousu THE THALAMIC uuceeus an rue aaeansren 
IN rue BRAIN wuscu ARE seecurac TO EA 

u. Tue FLOH as CONTROLLED on MDDULATED 
evroas, VARIOUS svuepses, AND av THE 
ceurea Tnese srznuea UNDER-CERTAIN 
v |~ouce A REVERSE eeow FROM THE CEREBRAL 
~srem CAUSINC eunruea ARDUSAL ACTIVATION 
MECHANISM STARTS WITH HIBITIDN N TH 

SYSTEM. VISUAL AND AUDITORY sT|MuL|, nuscee re~s:o~, AND
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a HoToH ACTIVITY ALL HAVE STRONG AROUSAL ACTION uH:cH ARE ’MH 
RMALLY INHIBITED WHEN WE LIE OWN AND RELAX IN A QUI 

DARK ROOM. ARTIFICIAL INHIBITION or AUDITORY AND VISUAL 
STIMULATION as MOST EFFECTIVELY ACCOHPLISHED BY HABITUATION 
or SPECIFIC MONOTONOUS AUDITORY STIMULI AFTER SOME MINIMUM 
NUMBER or CLICKS ARE HEARD, OR BY A FLASHING LIGHT REPEATED 
FOR A PERIOD OF 300 To OO SECONDS A FAR SUPERIOR VISUAL 
TIMULUS, HOWEVER, S THE INDUCTION OF VISUAL IMAGES BY 

ELECTRICAL STIMULATION or THE OPTIC SYSTEM SINCE THE 
FREQUENCY or THE FLICKER CAN as INCREASED BY A FACTOR 
OF ABOUT THREE BEFORE THE FLICKER DISAPPEARS av FUSION 
A BY—PROOUCT OF THE HABITUATIDN or THE AUDITORY AND VISUAL 
SYSTEMS as THE DEACTIVATION or MUSCLE TENSION INDUCING 
GENERAL RELAXATION. TH|s RESULT as CONFIRMED NOT ONLY 
THE OBSERVED MUSCLE FLACIDITY BUT av THE BRAIN—wAVE 

' PATTERN AS PORTRAYED BY THE ENCEPHALOGRAPH WHICH SHOWS 
‘A 

4»
O 

A CHANGE FROM THE ACTIVATORY PATTERN or HAKEFULNESS To 
THE ALPHA FORM OF THE RELAXED STATE THE SENSORY sYsTEH 
as INACTIVE DURING SLEEP AND IF NO STIMULATION as PRES T 
SLEEP WILL FOLLOW. TH|s PHENOHENON as EXEMPLIFIED sY THE 

sE or A SUBJECT wHo, T ROUGH INJURY, LOST THE SIGHT IN 
ONE EYE AND THE HEARING IN ONE EAR, vHo WOULD FALL ASLEEP 
EVENTUALLY WHENEVER THE coon EYE AND EAR HERE COVERED AND 
PLUGGED HEsPEcT:vEEY. we

I 
*1. 

Eq- 

IN ORDER TO PRLVENT UNVANTED SLEEP THE BRAIN IS 
PROVIDED WITH A CONTINUOUS STIMULATION WHICH DRIGINATES 
IN THE HESENCEPHALIC HEMISPHERE OF THE BRAINSTEM THIS 

" TONI FACILITAT ON HH CH KEEPS THE BRAIN AWAKE HAS A HA — 
HUN INTENSITY AFTER AWAKENING AND IT IS CONTINUOUSLY SUP- v . 

PRES 0 ouR|‘Nc‘THE Y A mumum rm T A 850-Tm r .

I 

HE IGIN 
RELATED TO THE NEED FOR RECOVERY WHICH PROGRESSES DURING 
THE DAY AND TERHINATES IN SLEEP THE TIME FOR RECOVERY 
RANGES FROM MAGNITUDES MEASURED IN HILLISECONDS, SUCH AS 

. 
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THE NERVES, TO HOURS IN THE CASE OF THE HIGHEST LEVEL OF 
CEREBRAL ACTIVITY. THIS HIGHEST LEVEL IS FOUND TO OCCUR 
IN LEARNING AND CONDITIONING WHICH IS THE REASON FOR THE 
LARGE AMOUNT OF_TIME SPENT BY A BABY IN_SLEEP» - THIS

_ .-- . . . . 

ACTIVITY IS BELIEVEO TO PRODUCE CHANCES IN THE LARGE CLIAL. 
CELLS AND SYNAPSES IN THIS LEVEL, AND THESE CHANCES ARE 
CONSIDERED TO PROCRESSIVELY SUPPRESS THE TONIC FACILITA* 
TION OF THE MESENCEPHALON DURING THE DAY, SO THAT WHEN 
THE SENSORY STIMULI ARE CUT OFF, SLEEP WILL FOLLOW. 

SOME PROCEDURES USED BY SCIENTISTS EOR FINDING 
A CORRELATION BETWEEN A SPECIFIC RECION AND ITS FUNCTIONS 
ARE TO STIMULATE THC HECION WITH VARIOUS CHEMICALS OR 
ELECTRICAL CURRENTS OF VARIOUS CHARACTERISTICS, AND OBSERVE 
rue PHENOMENA PRODUCED; AND T0 cur on REMOVE A SPECIFIC 
REGION AND cassava THE CHANCE an PHENOMENA aefoaa AND - 

AFTER RE—STIMULAT|ON, somzranas SUPPLEMENTED av'APPaoPé|Ar: 
euscraownc INSTRUMENTATION~ . 

'

- 

' WHEN THE MESENCEPHALON IS REMOVED IN ANIMALS A 
SLEEP-LIKE STATE CHARACTERIZED BY EYE CLOSURE, MUSCLE 
RELAXATION, LOWERED PULSE AND RESPIRATION RATES, AND 
INSENSIBILITY TO TACTILE PRESSURE HAS s::~_PRooucao. Ta: 
SAME SLEEP—LIKE STATE HAS BEEN INDUCED BY INSERTINC MICRO. 
ELECTRODES AND PASSING A LOW FREQUENTY CURRENT THROUGH THE 
MESENCEPHALON- ‘

_ 

. In REVIEW, IT was assn ESTABLISHEO rnar ruasz 
STIMULI CAN PROVIDE THE CONDITIONS FOR THE QNSET OF SLEEP, 
NAMELY, AN AUDITORY MONOTONE FOR HASITUATINC THE AUDITORY 
CORTEX,_AN ELECTRICAL FLJCKER FOR HABITUATINC THE VISUAL 
CORTEX - EITHER ONE OF WHICH HILL’INOUCE A RELAXED MUSCULATURE 

-‘as. - 

r "4'-
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AND A LOW FREQUENCY ELECTRICAL CURRENT WHICH MUST PASS 
THROUGH THE BRAINSTEM IN ORDER TO DEACTIVATE THE MESEN- 
CEPHALON. Howzvsn, A usw PROBLEM sxxsrs BECAUSE THO 
DIFFERENT ELECTRIC CURRENTS FLOHINC IN THE SAME REGION 
HILL INTERFERE WITH EACH 
BY SYNCHRONIZING THE THO 
SYNCHRONIZATION PRODUCED 
CAL FLICKER WAS TWICE AS 

orucn. Tans PROBLEM wAs souvao 
ELECTRICAL CURRENTS. Tans 
AN AMAZING RESULT - rue ELECTRI— 
BRIGHT IF THE LOW FREQUENCY CURf 

" Jr?‘ .1». ' 

-R . ~ y a ~ 5 Qwh» Q , L , - U~ 

RENT THROUGH THE BRAINSTEM WAS THE SAME AS THE ALPHA 
RHYTHM, AND IF THE FLICKER CURRENT FREQUENCY WAS FOUR 
r|nzs rue ALPHA FREQUENCY. THE RESULTS HERE oPT|~uM WHEN 
THE MONOTONE WAS ALSO SYNCHRONIZED WITH THE TWO ELECTRICAL _ . . 

. ‘ STIMULI. THE THREE SYNCHRONIZED STIMULI - AUOITORY MONO- 
TONE, ALPHA DRIVE, AND ELECTRICAL FLICKER - INDUCE A STATE 
OF RELAXATION, A SLEEP-LIKE STATE, OR SLEEP. ' 

CONCERN OVER LOSS OF SLEEP BY THE ARMED FORCES A 

DURING UAR RESULTED IN NUMEROUS STUDIES ON THE EFFECTS OF 
SLEEP DEPRIVATION SINCE IT HAD-BEEN KNOWN FOR A LONG TIME 
THAT SLEEP DEPRIVATION LEADS TO MAL-FUNCTION, PERMANENT_ 
DAMAGE, AND FINALLY DEATH; ANO ALSO THAT TEMPORARY suasp 
LOSS IS MADE UP BY INCREASED SLEEPING TIME DURING THE 
RECOVERY PERIOD. THE MENTAL SYHPTOMS or SLEEP LOSS FOLLOW 
A snow AND PREOICTABLE PATTERN, AND THE CHANGES ACCELERATE 
AS TIME PASSES. Sons or was CHANGES FOLLOWING spas? 
DEPRIVATION ARE: INATTENTION, WEARINESS, LACK or co~cz~- 
TRATION, LOSS OF nemonv, spuaaao AND FAULTY spzzca, LIST- 
LESS BEHAVIOR, REDUCED MUSCULAR EXERTION, ANXIETY, sx:~' 
SENSATIONS, HITHDRAVAL FROM REALITY, TIME OISORIENTATION, 
VISUAL DISTORTIONS, ILLUSIONS, HALLUCINATIONS, SEVERE 
PERSONALIFW-CHANGES) AND FINALLY A PSYCHOTIC SIATEQ THE 
EEG's OF BRAIN WAVES suowio AN ALTERNATION aerqssu THE - 

ALPHA FORM AND THE SLOW SLEEP—LlKE WAVES, AND THESE AL- 
TERNATIONS ARE CALLED "HICROSLEEPS"-

.

» 

¢ ~5—
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- LINK BETWEEN INSOMNIA AND MENTAL ILLNESS} IN ONE TWO- ' 
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‘WEAR sunvsv or SEVERAL HUNDRED MENTAL PATTENTS (WITH 

"qr 

- n 

- SLEEP IS PRECEDED BY A DECLINE IN ACTIVITIES Q 

OR PERFORMANCE AND BY SUDJECTIVE FEELINGS OF TIREDNESS 
WHICH HAVE DEEN CONSIDERED TO BE DUE TO AN ACCUMULATIDN

1 

DURING WAKEFULNESS OF WASTE PRODUCTS WHICH ARE DISPOSED 
OF DURING SLEEP OR OF A DEPLETION DURING WAKFEULNESS OF 
VITAL CHEMICALS wnxcn ARE REPLENISHED DuR|nc SLEEP. Wnzn 
CEREBROSPINAL FLUID rnom FATIGUED oocs as anazcreo auto 
NON—FATIGUED DOGS, THE LATTER SHOWED SIGNS OF DROWSINESS 
AND SLEEP, THUS INOICATINC THAT A HYPNOCENIC SUBSTANCE 
ACCUMULATED ouR|Nc WAKEFULNESS. Sznorousw, WHICH us A 
"HORMONE"—LlKE SUBSTANCE EXHIBITING A wuss nxucz OF 
POWERFUL arrecrs o~ was BRAIN AND orusn ORCANS OF rug - 

. . _ 

aoov, rs FOUND IN CEREERDSPINAL FLUID. SIMILAR EXPERIMENTS’ 
WITH WATER-SOLUBLE EXTRACTS FROM THE BRAINS OF SLEEPING 
ANIMALS PRODUCED SLEEP IN THE RECIPIENT ANIMALS. THE 
MEDULLA AT THE BASE OF THE DRAINSTEM CONTAINS THE RAPHE 
NUCLEI WHICH ARE NOTED FOR THEIR PRODUCTION OF SEROTONIN.

' 

WHEN 80% OF THE CELLS OF THESE NUCLEI ARE DESTROYED THE 
EXPERIMENTAL ANIMALS SLEPT LESS THAN I0% OF THEIR NORMAL 
Pganoo. SIMILARLY, THERE as A LOCUS COERULEUS NUCLEUS 
JUST BELOW THE RAPHE NUCLEI WHICH CONTAINS THE SYSTEM FOR 
PRODUCING REM SLEEP, ANQ.THI$ NUCLEUS uses NORADRENALIN 
FOR ITS ACTIVATING AGENT. » 

' » 

’ IT HAS BEEN LONG SUSPECTED THAT THERE IS A STRONG 

PSYCHOSES, ozpazssaous, AND ornaa A|Ln:~Ts), IT WAS roumo 
Tug; 81% or THEM HAD aaau surrsanwc rnom SLEEP onsoaozag, 
ANO'MANY or Jgeq wzas COGNIZANT THAT SLEEP gosé was THE_ 
CAUSE or rHe:§.ATLHE~T. In ANOTHER sruov OF A dike: NuMB£R 
or PATIENTS HAVING HEART suncsnv, IT WAS Fouuo THAT A HOSPITAL 
us ~o PLACE T0 FIND nest; PATIENTS'COHPLAINED BITTERLY or 
LACK or SLEEP |~ 4 ausv WARD warn HOURLY-MEDICAL cnacxs AND 

: ' 
\

'

I
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EXTENDED NURSING CARE. THIS STUDY DISCLOSED THE FACT THAT 
IN A THREE TO FIVE DAY POST—OPCflAT|VE PEHTOD, OVER ouc- 
Tnnnn nr Tur. I‘ATIf.Nl'Zi IIAII u|vr.'|.nI'l;u 1'/\N/mnln tautarltluuta, 
III.I IIIIIIN, IIIIBUIIILNIAIIUN, ANII IIALLUCINATIUNKI HIILCII VANISIICU 
AVIIH IHL PATIENT HA3 PLACLD IN A QUIET "OOH WITH A 
MINIMUM NUNIIIIII Ol' INTIQIIIIUPTIONSQ TIICSC AND OTIICII STUDIES 
-UHING L053 OF SLEEP INTO FOCUS AS AN IMPORTANT FACTUH IN 
MEDICAL PRACTICE SINCE THC SLEEP DCPRIVATION STUDIES 
SHOWCO THAT THE SYMPTOMS APPEARING WERE ESSENTIALLY THE - 

SAME AS F0uND an was HENTALLY ILL. "THE IMPORTANT QUESTlON_ 
IS, THEREFORE, WHICH KIND OF SLEEP LOSS IS THE CULPRITQ 

SEVERAL STUDIES OF REM SLEEP DEPRIVATION HERE MADE 
AFTER OVERCOMING THE DIFFICULTIES OF DETERMINING THE EXACT- 
TIME THAT REM OREAHING STARTED AND suozo. wuan AN 
INDIVIDUAL'GOE$ TO SLEEP, HIS INITIAL QUIET SLOW-HAVE 
SLEEP LASTS FOR A PERIOD or 60 TO 90 MINUTES AFTER wuxcu 
HE STARTS DREAMINC. THERE ARE NORHALLY FOUR OR FIVE OF 
rqcsz REM Psnaoos, |~ wulcu THE FIRST one IS THE suonrzsr 
AND THE LAST own |$_THE LONGEST, AND ONLY tn: DREAMS or 
THE LAST out ARE nenanacnso. Tn: TOTAL REM SLEEPING rank 
Is, on THE AVERAGE, 20% OF THE TOTAL Psauod. Tues: sruoaés 
DISCLOSED was AMAiLNG racr THAT THE LOSS OF REM spzzp 
PRODUCED ESSENTIALLY THE SAME‘HAL-FUNCTIONING THAT OCCURRED 
WITH TOTAL SLEEP DEPRIVATION. THE SUBJECTS ACTUALLY SLEPT 
MUCH LONGER THAN USUAL IN THE QUIET SLOW-HAVE PHASES AND l 

THEY WERE EXTREMELY OIFFICULT TO AWAKENQ ‘THE DISCOVERY ‘ 

\~ 
- -

. OF THIS BASIC PHENOMENON PROVIDES THE SCIENTIST WITH A NEW 
TOOL FOR ATTACKING SLEEP DISORDERS AND THEIR DERIVATIVE. 
AILMENTS. THIS THIRD STATE OF CONSCIOUSNESS CAN BE '

M -;._----__-_ . '____ IDENTIFIED av nrs SALIENT CHARACTERISTICS sucn AS AN EEG 
PATTERN RESEMBLING THAT or WAKEFULNESS, RAPID av: novsnzsrs, 
OFTEN JERKING OF THE'LlHBS, MARKED ELACIDITY OF NECK HUSCLES 
AND ALMOST ALWAYS A REPORT OF OREAMINC WHEN AHAKENED¢ 

“A t _ _7_
‘
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ANOTHER IMPORTANT FACET OF TOTAL SLEEP DEPRIVATION IS THAT 

THERE IS A CHANGE IN QUALITY OF SLEEP, AND THIS CHANGE V 

IS FOR THE WORST SINCE THERE IS A LARGER PERCENTAGE LOSS 

or THE REM STATE. 

SLEEPING PILLS AND TRANDUILIZERS ARE USED IN ' 

LARGE QUANTITIES FOR THEIR HYPNOGENIC EFFECTS, AND, SINCE 

THERE ARE THO KINDS OF SLEEP, INVESTIGATIONS WERE CONDUCTED 
ON THE KIND OF SLEEP WHICH THEY INDUCED. THE SURPRISING‘ 

RESULTS WERE THAT BARBITURATES, TRANQUILIZERS, AMPHETAMINES 

AND ALCOHOL SUPPRESS THE REM_STATE-WHEN TAKEN REGULARLY. 

wuzu REM SLEEP DEPRIVATION as TERHINATED THERE xs 
' 

_ _

0 

A REBOUND IN THE RECOVERY PERIOD-IN WHICH THE SUSJECT 
SLEEPS FROM II To I4 nouns AFTER SEVERAL uacurs OF SLEEPS

_ 

LOSS uTTH A MUCH HIGHER THAN NORMAL PROPORTION of REM SLEEP- 

wnru LONGER PERIODS OF OEPRIVATION THE PROPORTION or REM nu- 

casasco. ANIMAL STUDIES DETERMINED THAT AFTER REM sues? ~

I 
OEPHIVATION THEY SECMED TO RECOVER ABOUT 60% OF THEIR LOST 
DIIIIAH l'I.'I(IOU!i- FUIITIIIIII ZZTUDIIIS UIIIIC HAUC ON TIII. III'.COVI.§IIY 

|'Lu|un I'u|;N0r1|;n0u USING T140 C|'¢0u|':;' OF HATS UIZPIHVIIU 0|’ SLCCP 

FOR FOUR OH FIVE DAYS UHCHE ONE GROUP WAS GIVEN A SLIGHT 

ELECTRIC SHOCK DY TOUCHINC THE ELECTRODE TO THE EAR.- THE 
UNSHOCKED CONTROL GROUP SHOJEO THE 
SATORY PERIOD OF REM SLEEP euT THE 
SMALLER PERIOD IN REM SLEEP. Taas 
new METHOD 0? QUICKLY REMOVING REM 
IN THE RAT WHICH WAS SUBSEQUENTLY VERIFIED IN THE CAT— NAHELY 

USUAL INCREHENTAL compan- 
SHOCKEO GROUP SPENT AHUCH 
KEY ERPERIHENT PROVIDES A 

SLEEP DEPRIVATION EFFECTE 

BY PASSING AN ELECTRICAL CURRENT THROUGH THE~HEADS OF THESE 
‘ANIMALS. ‘Tans EXPERIMENT 
CURRENT CAUSES THE RELEASE 
THE FLOW OF THE ACTIVATING 

SUGGESTS THAT THE ELECTRIC‘ 
OF A COMPOUND THAT GOULD BLOCK 
AGENT'fOR REM SLEEP, wfilcn uxs 

SEEN IDENTIFIED AS NORADRENALIN. }.IT HAS SEEN KNOWN FOR
. 
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SOMETI 
A TIMI 
INTERV 
IT HAS 
ooss o 

OF REM 
uvworu 
cou~ra 
SUBSTA 
TION O 

IF rue 
aanovc 
THIS R 

nu A s 

IS POS 
AS AMP 
T|ON¢ 
BRAINS 
SLEEP- 
os REM 
ARE OR 
INSTAN 
REVERS 
MENTAL 
5EINGr 

TO HAN INTRODUCES THE PROBLEM OF PASSING AN ELECTRICAL CUR- 

LOW SLEEP- 
SIBLE FOR 
HETAMINE, 
Tuus, we 
TEN AFTER 

~ I 
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ME THAT THE PONTINE RETICULAR FORMATION CONTAINS 
us ozvnca wnacu PRODUCES REM SLEEP AT REGULAR. 

ALS auv wnncu IS INTERRUPTEO ounauc HAKEFULNESS. 
BEEN DETERMINED EXPERIMENTALLY THAT A SPECIFIC 

F RESERPINE IN CATS LEADS TO A COMPLETE ELIHINATI 

spasp ron AS LONG AS roun DAYS. A POSSIBLE ‘ 

ssas Is, THEREFORE, THAT THE suzcrauc cuaaeur . 

RACTEO_THE BLOCKING EFFECT OF A RESERPINE-LIKE 
NCE OF EITHER THE TIMING DEVICE OR OF THE EXCRE- 

F NORADRENALIN FROM THE LOCUS COERULEUS.REGION¢ 
CAUDAL PONTINE RETICULAR FORMATION as cur on 

0, REM SLEEP as COMPLETELY ELIHINATED, cur IF 

EGION IS STIMULATED ELECTRICALLY WHILE NAN IS 

LIKE STATE, REM SLEEP wapu FOLLOW. IT 

STRONG AROUSAL STIMULI OR DRUGS, SUCH 

T0 COUNTERACT THIS ELECTRICAL $TIMULA— 
FIND THAT ELECTRICAL STFHULATION or was 

SENSORY HABITUATION LEADS TD A QUIET . 

STATE FOLLOWED BY THE REM STATE IN WHICH SYMPTOMS 

SLEEP DEPRIVATION ARE REVERSED. THESE CHANCES 
AHATIC IN A LARGE NUMBER OF‘CASES FDR IN MANY 

CES A SINGLE ONE-HOUR STIMULATION COMPLETELY 
ES THE SYMTOLOGY OF DEPRESSION AND OTHER SIMILAR 

~ ._ 
_ 

. / 

TUE CLINICAL APPLICATION OF ELECTRICAL STIHULATI N 

RENT THROUGH THE HEAD, BY MEANS OF EXTERNALLY ATTACHED’ 

auscraooss PLACED IN A SPECIFIC REGION_OF was BRAINSTEH 

Tu: sszz or was RETICULAR FORMATION or THE BRAINSTEM as no 

axcssa = 
i ~= " - 

THAN TH- LITTLE FINGER, SO IT IS OBVIOUS THAT Ah 

ELECTRICAL CURRENT FROM EXTERNAL ELECTRODES WOULD PASS 

P eLtcTRoozs_1u;7§Ao OF THE use OF INTRA—SKULL MICRO— . 
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DISORDERS INOUCING A STATE OF CALMNESS AND HELLl
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THE RETICULAR FORMATION IF IT 
PASSED THROUGH THE BRAINSTEM AT ALL¢ ~ 

_ 
Acconoauc TO 

TO CURRENT FLOW IS'A MINIMUM FOR 
THE SPONTANEOUS RHYTHMS, AND THE 
IN THE REGIONS IMPLICATED IN THE 

THEORY, THE IMPEDANCE ' 

FREQUENCIES APPROXIMATING 
OSCILLATOR 

RHYTHMS ukucn ARE-FOUND 
auoucraqn OF SLEEP HAVE 

.FREQUENCIES WHICH RANGE FROM LESS THAN I CYCLE/SEC. TO 
ABOUT I4 cvcpss/sac. 
PONTINE RETICULAR FORM 

Fon EXAMPLE, THE WAVES nu rue 
ATION DURING REM SLEEP ARE 6 TO 8 

cYcL£s/ssc.,_A~o rue WAVES_FOR oaowsauzss ARE 8 TO I2 
CYCLES/SEC. WHICH ARE 
Howcvau, rut MOST cvrc 
as 52 to 40 CYCLES/SEC 
THE ALPHA nuvruu, AND 
STIMULATION OF STRUCTU 

ESSENTIALLY THE ALPHA RHYTHM. 
CTIVE ELECTRICAL FLICKCW FREQUENCY’ 
. WHICH IS.THE THIRD HARMONIC OF 
THEREFORE WILL PROVIDE MINIMAL

_ 

RES WITH SPONTANEOUS FREQUENCIES OF 
8 T0 IO CYCLE$/SEC- Tnus, we FIND THAT FOR ovrsnun staun- 
LATION OF THE OPTIC NE 
MATION, TWO OSCILLATOR 
RATIO: ' 

TnsRE_AR: THR 
HEAD; JUST uuoaa THE 
BASE or rns BRAIN, ‘AN 
TENDS FROM THE EYES T0 
rnncxsa CAN as |~oucso 

M warn ELECTRODES ow THE 
CORRESPONDING suzcraoo 
max? PRODUCES.PSYCHOLO 
waun As 15$ suns EFFEC 
IN some PALga~1s,_j~fa 
TO HINIMAL CURRENT IN 
cuaaaur |~ THE BRAINST 
EITHER aarwtsu THE Two 

RVE AND THE BRAINSTEM RETICULAR FOR- 
s ARE REQUIRED wnru A 4:1 FREQUENCY 

EE LOW IMPEDANCE PATHS an THE 
SCALP, THROUGH THE SURFACE AT THE 
D ALONG THE OPTIC NERVE WHICH EX- 
THE V4SUAL coarex. ELECTRICAL 

. . 

WITH MINIMAL CURRENT INTENSITY - 

MASTOIDS aznluo THE EARS, wxru 
ES OVER THE EYES, BUT IHNS ARRANGE- 
GICAL EFFECTS, SUCH AS ANXIETY AS 
TS.OF e+e@+u-mwwag BLURRED v:sab~ ' 

EQUENT LARYNGEAL SPASHS,WjN ADDITION 
THE BRAINSTEM. Foa MAXIMUM ' 

EM’ THE CURRENT SHOULD FLOW 
MASTOIOS OR FROM AN ELECTRODE AT 

, 
- -|o-
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THE BACK OF THE HEAD AT THE BASE OF THE OCCIPITAL LOSE 
TO FOREHEAD OR TEMPLE ELECTRODES. THE L§TTER ARRANGEMENT

V 

IS SUPERIOR BUT IT INTRODUCED A NEED FOR THE DEVELOPMENT 
or a NEW TYPE or zzacraoos ron CARRYING cuanzur FROM 1u:_ 
suarace OF THE HAIR, WHICH as PARTICULARLY THICK o~.wona~ 
AND uIPP|ES, TO THE SCALP-' Tu: IDEAL ruacxcn ELECTRODE 
ARRANGEMENT IS EITHER WITH TEMPLE OR FOREHEAD ELECTRODES, 
JUST OVER THE EYES. ‘ - A 

. SUHMARIZING THE PHENOHENOLOGY, we FIND THAT_- 
SLEEP DISORDERS ARE THE GENESIS FOR A MAJOR PORTION OF ‘ 

MENTAL ILLNESS AND THAT REM-sTA1£ SUPPRESSION as THE 
ACTIVATING AGENT, AND THAT HOST OF THE DRUGS FOR TREATING 
MENTAL ILLNESS NOT ONLY DD NOT HAVE MUCH CURATIVE VALUE 
BUT ARE THEMSELVES A PARTIAL CAUSE OF THE CONDITIONS WHICH 

\ . - . 

THEY ARE SUPPOSED TO TREAT. APPRUPRTATE ELECTRICAL - /- 
STIMULATION APPEARS TO PROVIDE THE BEST SOLUTION BECAUSE 

. IT HAS NO SIDE EFFECTS, SUPPRESSES DRUG WITHDRAVAL REBOUND, 
AND PROOUCES IMMEDIATE RELQEF OF SYMPTOMS IN A SUBSTANTIAL 
PROPORTION OF THE MENTALLY ILL. '

r 

Loox:~s AT THE CLINICAL APPLICATIONS OF REM 
ELECTRO—THERAPY, A cucoawc PRINCIPLE FOR PROGNOSTICATINO 

- '. _ 
“ ITS PROBABLE EFFICACY IN TREATING VARIOUS AILHENTS WOULD 

BE'TO LOOK FOR CORRELATIONS BETVEEN THE REM OEPRIVATION 
xv ' 

‘ - \ PHENOHENA AND THE SYHPTOLOCY OF VARIOUS AILMENTS TEHPERED 
55 "av xus KNOWLEDGE THAT was M0buS OPERANOI or REM ELECTRO- 
l%§ THERAPY INCLUDES; RAPID DISSIPATION or REM HYPNOTOXINS, 
Jgfi REHABILITATION DURING REM SLEEP, AND THE succesrasnparv 

~11‘. <.»‘.~ ., . . - 1 - 
ff 

' 

or THE APPARATUS één-ég. Twas SUGGESTIBILITY nmv ea EITHER 
fig; FACILITATIVE OR COUNTERACTIVE OEPENOING ON THE THOUGHTS 

WHICH WILL BE BROUGHT INTO CONSCIOUSNESS BY ASSOCIATION 
WITH THE STORED MEMORIES OF PAST EXPERIENCE. FOR EXAMPLE, 
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1»: PATIENT REACTION TO THE APPARATUS HAS ass» lCO% 
COUNTERACTIVE IN ALL CASES or PATIENTS wuo HAVE PRE- 

VIOUSLY azzw GIVEN ELECTRO—CONVULSIVE suocx TREATMENTS» 
ANOTHER EXAMPLE WHICH PROVIDES A QUANTITATIVE RESULT IS 

OBTAINED FROM A CLINICAL PRACTICE ANALYSIS OF ONE THOU- 
SAND PATIENTS IN JAPAN TREATED BY AN ELECTROSLEEP MACH- 
INE WHICH USED EYE ELECTRODES, ‘THE APPARATUS PRDVED TO 

BE COUNTERACTIVE TO ALMOST ONE-FOURTH OF THE PATIENTS . 

s:~cz IT HAS FOUND THAT 26.7% or rnzm snowed uo CHANGE 
OR RESPONSE DURING OR AFTER TREATMENT, BUT NEARLY ALL 

BECAME DROWSY OR SLEPT AFTER RESTIMULATIDN WHICH FOL- 
LOWED THE ADMINISTRATION OF'A MILD SLEEPING DRUG WHICH 

0 _ 

-
' 

WAS uwzrrzcrnvs av ITSELF- THE FACILITATIVE EFFECTSA' 
.

¢ 

OF THE APPARATUS HERE DEMONSTRATEO BY THE FACT THAT 

AFTER FOUR OR FIVE TREATMENTS, A SUBSTANTIAL NUMBER ' 

OF THE PATIENTS WENT INTO FIRST—STACE SLEEP AFTER THE 
ELECTRODES UERE'ATTACHEO BUT BEFORE THE CURRENT HAS TURNED‘ 

o~. . 

~ 
.

I 

A~ EXAMINATION 0? ELECTROSLEEP ckss HISTORIES 
REVEALS THE_CONCLUSION“THAT THE MAJORITY OF THE AILMENTS 
TREATED couuo as OIVIDEO INTO THO DOMAINS - THE REM STATE 
AND THE NEUROGENIC DOMAINS, wHER£|~ rue FIRST INCLUDES 

,- 

ALL CASES IN WHICH THE SYMPTOLOGY IS RELATED TO RLM DE- 
PRIVATION PHENOMENA, AND THETSECONO axcuubzs THOSE ILL-, 

-nzsszs wusaznu REM ELECTRO—THERAPY WOULD QNLY conrazsura 
NEUROGENICALLY TO THE RELIEF OF SYMPTDMS\RESPECTIYELY¢ A‘ 

THE REM STATE DOMAIN w0uLD DBVIOUSLY INCLUDE INSOMNIA, 
- DEPRESSION, SOHIZOPHRENIA, ETC.,»UHEREAS THE NEURCGENIC 

DOMAIN WOULD INCLUDE OERMATITIS, ULCERS, HYPERTENSION,.ETC¢ 
HHEREIN PHYSIOUUGICAL CHANGES MIGHT ALSO BE IMPORTANT ' ' 

CAUSAL FACTORS. A QUANTITATIVE EXAMPLE or THE NEURCGENIC
I 

“4 - _ .“. . 

_ / 

DOMAIN as s1v£N av THE RUSSIAN sruwv or 976 PATIENTS
'

I 
_ I 

SUFFERING FROM ARTERIAL CONGESTION IN WHICH ELECTROSLEEP , 

' TREATMENTS PROVIDED SYMPTDLOGICAL anpaovanzwfs xx 52% OF // 
Tug cases AND SLIGHT IMPROVEMENT |~ 58%. " 

A———————————————————___----I--‘I‘.I.-.-ll



_____________“~.-nmllllflll-Iifliiii 
-M-»~~ 

_ 
BRAIN Txssuc as CAP/ISLE TO ERAIIII (ms 

TYPES or STIMULATION ovza LONG PERIODS o 1: =. T In U) C |" 
DAMAGE CAN OCCUR IN TWO HAYS, VIZ», ELECTROLYTICALLY A\ 
THERMALLY- ELECTROLYTIC DAMAGE OCCURS ITH ANY DIR CT 
CURRENT STIMULUS AT ANY CURRENT.OENSlTY R T , LSUL INC 
DECOMPOSITION OF ELECTROLYTES AND DIFFUSION OF METAL 
unto r|§suss. UNIOIRECTIONAL cunazmr 
SAME DAMAGE BECAUSE SINGLE Puusss ARE 
suoar INTERVALS OF TIME. THE nasroav 

PULSES CAUSL THE 
CUHULATIVL OVER 
OF ELECIRIC 

STIMULATION or THE BRAIN DISCLOSES THKT SEVERAL FORMS 
OF ELECTRICAL CURRENT HAVE BEEN USED INCLUDING O RECT, 
AL-ERNATINC, AND UNIDIRECTIONAL PULSES TODAY, THERE 
ARE THREE BASIC TYPES OF CURRENT IN USE — BALANCE 
UNOALANCED RECTANGULAR PULSCS, AND THE LATTER PULSES 
SUPERIMPOSED o~ onascr CURRENT. 'A BALANCED R=crA\cu. 
PULSE HAS A FORWARD CURRENT EQUAL TO THE BACKWARD CURRENT 
WHICH WOULD BECOME AN UNBALANCED PULSE IF THE FORWARD AND 
BACKWARO FLOWS ARE UNEQUAL. AN UNBALANCED PULSE HAS A 
UNIDIRECTIONAL COMPONENT. TISSUE TOLERANCE STUDILS HAVE 
DETERMINED THAT BALANCED RECTANGULAR PULSES CAN PASS 
THROUGH TISSUE FOR AN INDEFINITE PERIOD OF TI E S 

AS WOULD BE REQUIRED OF A PERMANENT IMPLANT PROV DING 
THAT THE AMOUNT OP ELECTRICAL CHARGE |~ EACH PULSE 0:0 
nor EXCEED 200 MICRO cou;onss. Osv:ousLv, mucn LARGPR 
CHARGES COULD BE USED FOR INFREQUENT STIMULATION 
Howzvsn, IF THE PULSES ARE.UNIDIRECTIONAL, THE CHARGE 
PER PULSE FOR EQUAL TOLERANCE IS LESS THAN 20 MICRO 
COULOMBS. DATA o~ ounscr cuancnr BIAS TOLERANCE s wow 
AVAILABLE OUT OF COURSE THE CORRESPONDING CUHhL\T MAGNITU‘E 
WOULD BE MUCH LOWER. THE LATEST PRIOR ART ELECTROSLEEP 
GENERATORS USE AN UNBALANCED PULSE WIT A DIRECT CUR P 

BIAS AND THEREFORE WILL CAUSE ELECTROLYTIC DISSOCIATION 
AND DEPOSITION OF METALLIC IONS IN THE BRA N TIS E. THE 

Q -\ NATURE OF THE EFFECTS 0' T 
_ S u '5 T F .u|s osPos:.|o~ |s 

CONVULSIVE ELECTRO"SHOCK TREATMENTS IN WHICH MEMORIES 
. Q 

0 W 
CONTEMPORARY EXPERIENCE ARE DESTROYED. HE REASO\S ‘Ca 
‘¢ I 
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THE MARCINAL BRAINSTEH STIMULATION OBTAINED WITH THESE 
GENERATORS ARE THAT THE EYES CAN ONLY TOLERATE A VERY : 

SHALL CURRENT AND THAT ONLY SMALL CURRENTS SHOULD (0 I "I 

usso roe MINIMAL IRREVERSIBLE BRAIN TISSUE CHANCES» 
Tusna ARE TWO xa~os or aALA~cso'PuLs:s - SYMMETRIC ' 

AND ASYMMETRIC WHEREIN THE CHARGE IN ONE"HALF OF THE 
ASYMMETRIC PULSE MAY 8E OBTAINED BY A LARGER CURRENT 
FLOWING FOR A SHORTER TIME, AND VPCE VERSA IN THE OTHER 
HALF OF THE PULSE- THE SITUATION IN THE SYMMETRIC ' 

PULSE as sspr-avzozwr. Tue EFFICACITY or THE ALPHA ' 

DRIVE OSCILLATOR IN THE INDUCTION OF SYNERGISTIC T 
EFFECTS WHEN SYNCHRONIZED WITH THE SENSORY STIMULATORS 
IS A Mkxlmum wuaw THE RECTANGULAR PULSES ARE aoru 

‘ , BALANCED AND svnmcrnsc. Tnus :1 Is ESTABLISHED THAT 
THE CHOICE OF BOTH THE FORM OF THE CURRENT AND 4 1 m 

TYPE AND POSITION OF THE ELECTRODES ARE OF PARAMOUNT 
TMPORTANCE IN DETERMINING THE PERFORMANCE OF THE STIMU" 
LATOR. _.

' 

. 

v 

“\_ 
CLINICAL PRACTICE waru ELECTROSLEEP4 _.

Y STIMULATORS u~cov£R£o 4 RECURRING PROELEM, NAMELY, TH; 1 

AROUSAL ACTION OF AN uN£xPEéTED OR UNUSUAL souno. It . 4 -

I HAS BEEN FOUND EXFERIMENTALLY THAT WHEN A SUBJECT IS _< I‘ 

HABITUATED TO A SPECIFIC MONDTONOUS AUDITORY STIMULUS, 
sucfi AS A sou~o or CONSTANT AMPLITUDE AND azrcn, AND 1r/ 

_ 
fnz PITCH or THE souxo as ozscascrpv CHANGED av A LARGE 

_L zwouca aucnzmswr, THE AUDITORY coarzx wxLL as_o:HAs:ruA1éo 
CAUSING ruz AWAKENING or THE suaJscr, PARTICULARLY IF I 

an THE REM STATE. TH: PROBLEM WAS so;vso av PLACING ,
- Tue mo~o1o~: TRANSMITTER :~ THE STIMULATORICN5 ' ANDZ (‘I >1’ 

1RA~sm:1r1§E'§FE'§oh~a ruaoucu TUBES T0 sou~o4T$0LAT|ac ‘ 

PLASTIC CUPS uzuo IN PLACE ovsa was EARS. BY raus szaxs 
ANY'EXTERNAL SOUNDS WOULD BE ATTENUATED TO A LEVEL AFTER 
FILTERING THROUGH THE CuP WALLS wuacu IS FAR 8ELOu THE 
THRESHOLD OF AUDIBILITY CREATED BY HONOTONE ENTERI4 1 m NC 
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was cAv|TxEs VIA RUBBER ruaas. THE HONOTONE’APPL1CATCR 
EXTENDS THE USE OF THE STIMULATOR BEYOND ‘THE QUIET 
PRIVATE ROOM TO THE NOISY OFFICE ROOM OR HOSPITAL WARO¢ 

l~ CONCLUSION, AN ELECTRQPHYSIOLOCICAL 
STIMULAIOR PROVIDING THREE BALANCED, SYMMETRIC ANO 
SYNQHRONIZEO STIHULI - AUDITORY moworous, ELECTRICAL 
FLICKER, AND ALPHA DRIVE - APPLIED TO THE HEAD VIA 
MONOTONE EAR CAVITIES, FLICKER T-EMPLE OR FOREHEAO 
ELECTROOES,'ANO ALPHA DRIVE OCOIPITAL ELECTRODES RE-‘ 

\ v SPECTIVELY, CAN BRING A NEW ORDER OF EFFECTIVENESS TO’ 
. 1 

. . . 

REM ELECTRO-THERAPY-. Q '
l 

U» 

.. 
“ ,

\

I
1

u

0

1
\
0
\

u

< 

3 I-;_ 
1 ..,.».. .. 3» .4‘ »' 

I 
‘ - 4 (2.: ~'¢~*- 

“Q ~' t‘ 
¢, _ =-vu "' “-1 

-,~ -.;-a=-;.-Hm -




