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Dear L-1r. 

I .. ·: . ' 
I . . . 

\ 
} 

·l 
I 

c_/ "I / ,.. I . .· :. .. .' 

Oct- 22, 1969 

I thought of you \>then the author of tha atte. c~ed report came in tc, see 
me the other ::iay. As you see, he has iWL.ented a better sleep mactd r•c. 
T"e-~~qhine is being used by co-author 

r I know enough about sleep ptysiology to detect some Ilagr~~t 
mistaKes in the text, but am sending you a copy in hopes you ~2y be 
able to giv~ me an cor.fide:1ti~_l e·taluation. The reason I am askin f yo~ 
to go to the t .rouble is that· · "-;iis givinp: a. reoort on use ~r thr~ 
machine in San Francisco I 

. _ I Do you think the rna chine is a lot of hookum o~ . may he 
have so~ethin~? 

l _ . _ "-(He saySbe is an 
electronic engineer. · 

Thanks .. for ar.y help you can give. 
I :i' 

Sincarelv. --.r 

\ _.. 
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- - REM ELECTRO-Tr::RAPY 
------·· 

THE .RUSSIANS PIONEERED liSLEE~ THERAPY 11 OVER 

THIRTY YEARS AGO, AND HAVE TREATED MORE THAN 500,000 
? t R S 0 N S . I N S 0 M E 300 $ L E E P C L t N I C S L 0 C AT E D I N V A R I 0 U S 

PARTS OF THEIR COUNTRY. AM£RICAN SCIENTISTS HAVE S££N 

SKEPTICAl; o·F ELECTROS~EEP BE:CAUSE OF TH.E WIOE RANGE OF 

CONDITIONS VHICH THE RUSSIANS CLAIM TO BENEFIT• La!<£-

WISE, THE RUSSIAN CHOICE OF THE NAME 11 ELECTROSLE£~ 11 CR£~ 

ATED THE IMPR~SSION THAT IT WAS A MACHINE TO ,INDUCE NATU

RAL SLEEP BY E~ECTRICAL STIMULATION, AND THAT AN EXTRA 

HOUR OR T~O OF NATURA~ SLEEP WAS RESPONSIOLE FOR ITS SUC

CESS. HOWEVER, THE RuSSIANS OIDN 1 T KNOJ ~OW OR WHY IT 

WORKED ON SUCH AN. APPARENTLY UNRELATED CROUP OF AIL:O:EI'\TS, 
. / 

BUT SINCE IT WAS FOUND THAT MANY OF THE oe,ERVABLE AH~ 

MEASURABLE CHANCES THAT OCCUR WHEN AN INDIVIDUAL COtS 

FRO~ WAKEFULNESS TO S~EEP TOOK PLACE OURINC STIMULATION, 

~HE MAME 11 E~ECTROSLEEP 11 PROSA.LY SEEMED TO THEM AS A 

LOGICAL CHOICE. UNFORTUNATELY, WHEN AMER I CAN INVESTIGA

TORS TESTED THE ELECTROSON~SO~ELY AS A SLEEP-INDUCING 

MACHIN~ RATHER THAN A MOOALIT~ FOR T~EAiiNC VARIOUS AIL-

M~NTS AND FOUND THAT ON~Y A PORTION OF T~E SUBJECTS ACT-

UALLY . FELL ASLEEP, THEY C~NS I OEREO ~HAT THE ~USSIAN CLAI:O:S 

WERE GREATLY EXAGGERATED. 

- ~ - . - ·· ~ .... 
HOWEVER, AT LONG LAST, AMERICAN OOCTORS ARt SHO .... I I"C 

...... , 
l: 
r
~ 
~ 
~ • i 
"' INT~REST IN E~ECTROS~EEP THERAP\ BECAUSE OF TH~ ~A~CE AMOUNT ~ .. 

OF A~ERICAN RESEARCH ON SLEEP SINCE ABOUT 1955· 

- •-

THIS ~ 
~ .... ,., 
F.: 
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INTEREST STEMMED FROM THE DISCOVERY OF A NEW KINO OF SlEEP . . . 
AND FROM A NUMBER OF INVESTICATIONS Or THE EFFECTS OF 

SLEEP DEPRIVATION. THIS NEW KIND OF SlEEP IS MOST COMMONLY 

CALLED REM, DREAMt OR DEEP SLEEP BECAUSE ITS MOST SALIENT 

FEATURES AA( RAPID EYE MOVEMENTS, OREAMINCt ANO EXTREME 

MUSCLE RCLAXATION. QUIET, OR SLOW-WAVE, SLEEP IS SO NAM(~ 

BECAUSE OF THE ABSENCE OF THE OCCASIONAL OOOY MOVEMENTS Of 

REM SLEEP AND THE iACT THAT THE BRAIN WAVES HAVE MUCH LOVE~ 

FREQuENCIES. 

MODERN THEORIES ON SLEEP ARE DERIVED FROM A 

CONSIDERABLE AMOUNT OF RESEARCH USING THE ADVANCED TECHNIQV~S 

OF ELECTRONIC INSTRUMENTATION, AND T~IS RESEARCH DISCLOSt$ 

YHAT THE ONSET OF SLEEP IS A VERY COMPLEX INTEGRATION OF 

MANY FACTORS WHICH INVOLVE BOTH EXCITATORY ANO INHIBITORY 

P R 0 CESS t ·s • THE S E THE 0 R I E S ARE FAR F R 0 M BE I N C C 0 H P LET E , B U i 
~ ' I 

FOR T~E PURPOSE OF THIS PAPER, AN ELEMENTARY DESCRIPTION OF 

PHENOMENA WHICH ARE PERTINENT TO AN EXPLANATION OF ELECTRI~ 

C~L STIMULATION ARE.PRESENTED HERE. 

THE STATE OF WAKEFULNESS IS MAINTAINED BY TWO 

ENTIRELY DIFFERENT TYPES OF ACTIVATORY PROCESS£~ WHICH 

ARE CALLED SENSORY STIMULATION. AND TONIC FACILITATION. 

lN SENSORY STIMU~ATION, THE~( IS . A FLOW OF INFORMATIO~ 

FROM TH£ SENSE ORGANS WHICH ARE LOCATED BOTH PERIPHERALLY 

' ANO INTERNALLY THROUGH THE THAL.AMIC NUCLE~S IN THE SRAINSTEM . 
TO VARIOUS REGIONS IN THE BRAIN WHICH ARE SPECIFIC TO EAC~ 

TYPE OF INFORMATION. THE FLOW IS 'CONTROL~ED OR MODU~ATtD 

8~ THE SENSORY RECEPTORS, VARIOUS SYNAPS~St ~~D BY THE 

BRA I NSTEM COI'HR-OL .:CENTER • THESE STIMULI UNO£ R,.~ E RT A IN 

CONDITIONS ALSO MAY INDUCt A REVERSE FLO~ FROM THE CEREBRAL 

CORTEX TO THE BRAINSTEM CAUSING FURTHER AROUSA~ ACTIVATION. 

THE ONSET OF S~EEP MECHANISM STARTS WIT~ INHIBITION IN THIS 

S Y S T EM • V I S U A L AN 0 . AU 0 I T 0 R Y S T I M U L I , . M U S C L t T E, N S I 0 N t AN 0 
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MOTOR ACTIVITY A~L HAVE STRONG AROUSAL ACTION WHICH ARE 

NORMALLY INHIBITED WHEN WE LIE DOWN AND RELAX IN A QUIET, 
. . 

DARK ROOM. AR1'1FICIAL INHIBITION OF. AUDITOP.Y AND VISUAL 

STIMULATION IS MOST' EFFECTIVELY ACCOMPLISHED BY HAeiTUATION 

OF SPECIFIC MONOTONOUS AUDITORY STIMUli AFTER SOME MINIMUM 

NUMBER OF CLICKS AA£ HEARD, OR BY A FLASHING LIGHT REPCATEQ 

FOR A PER 1 oo or 300 ro 500 stcoNos. A FAR suPeR 1 OR v·1 suAL 

STIMULUS, I'IOWEVER 1 IS THE INDUCT)ON OF' . VISUAL 'IHACES BY . 

ELECTRICAL STIMULATION OF THE OPTIC SYSTEM, SINCE THE · 

FREQUE~CY OF THE FLICKER CAN BE INCRE~SEO BY A FACTOR 

OF ABOUT THREE BEFORE THE FLICKER DISAPPEARS 6Y rUSION. 

A SY-PROOUCT OF THE HABITUATION Or T~E AUDITORY ANO VISUAL . 
SYSTEMS IS THE OEACTtVATION Or MUSCLE TENSION INDUCINC A 

CENEAA~ RELAXATION. THIS AESULT IS CONFIRMED NOT ONLY BY 

THE OBSERVED MUSCLE F~ACIDITY BUT BY THE BRAIN-WAVE 

PATTERN AS PORTRAYED BY THE.ENCEPHALOGRAPH WHICH SHOWS 

A CHANGE FROM THE ACTJVATORY PATTERN OF WAKZFULNESS TO 

THE AI..PHA FORM Or THE RELAXED STATE. THE 'SENSORY SYS.T£11 

IS INACTIVE OURINC SLEEP ANO IF NO STIMULATION IS PRES!:NT,, 

SLEEP WILL FOLLOw. THIS PHENOMENON IS EXEMPLIFIED SY THE 

CASE or A SUBJECT WHO, THROUGH INJURY, LOST THE SIGHT IN 

ON£ EY£ ANO THE HEARING IN 6NE EAR, WHO WOULD FALL ASLEEP 

EVENTUALLY WHENEVER THE COOO EYE ANO EAR WERE COVERED AND 

PLUGGED RESPECTIVE~Y. 

.. 
IN OAOER TO PRtVENT UNWANTED SLEEP THE BRAIN ·IS 

?ROVIOEO WITH A CONTINUOUS STIMULATION WHI¢H ORIGINATES 

.. 

I N T H E M £ S e; N C E P H A I. I C H E M I S P H E R C: 0 F. T H E . 8·" A I N S T E M • T H I S 

TONIC FACILITATION WHICH KEEPS THE BRAIN AWAKE HAS A MAXI

MUM. INTENSITY AFTER AWAKENING ANO IT IS CONTINUOUSLY SUP

PRESSED OUR(i'i'co~t·H·( 'DAY WITH A MINIMUM MACNITUO(··;.y BED-TIME. 

TH~ ORIGIN OF' THIS SuPPRESSION OF TONIC FACILITATION IS 

RELATED TO THE NEED FOA RCCOY£~Y WH1CH PROGR,SSES OURI~G 

THt OAY ANO TERMINATES IN SLEEP. THE TIME FO~ ~ECOVE~Y 

RA~CES FROM MAGNITUDES MEASUREO IN MILLISECONDS, SUCH AS 
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THE ~ERVES, TO HOURS IN THE CASE OF THE HIGHEST LEVEL OF 

CEREORAL ACTIVITY. THIS HIGHEST LEVEL IS FOUND TO OCCUR 

IN LEARNING AND CONDITIONING WHICH IS THE REASON FOR TH£ 

LARGE AMOUNT OF TIME SPENT BY ~ SASY IN SLEEP. . THIS 

ACTIVITY IS BELIEVED TO ~ROOUCE CHANGES IN THE LARGE GLIAL 

CELLS AND SYNAPSES IN THIS LEVEL, 'AND THESE CHANGES ARE 

CONSIDERED TO PROGRESSIVELY SUPPRESS THE TONIC FACILITA

TION OF THE MESENCEPHALON DURING THE DAY~ SO THAT WHEN 

TH~ SENSORY STIMULI ARE CUT OFF, SLEEP WILL FOLLOW. 

SOME PROCEDURES USED BY SCIENTISTS F.OR FINDING . 
A CORRELAT~ON DETWEEN A SPECIFIC REGION AND ITS FUNCTION~ 

ARE TO ~TIMUI.ATE TIIC ltCCION WITII VARIOUS CHEMICAL: OR 

ELECTi~ICAL CU~AENTS OF VARIOUS CHARACTERISTICS, ~NO OBSERVf 

THE P~ENOMENA PRODUCED; AND TO CUT OR REMOVE A SPECIFIC 

RE~I0 ;'\1 AND OBSERVE THE CHANCE IN PHE~OMENA BEFORE AND · 
_, I 

AFTER RE-STIMULATION, SOMETIMES SUPPLEMENTED BY APPROPRIATE 

ELECTaONIC INSTR~MENTATION. 

WHEN THE MESENCEPHALON IS REMOVED IN ANIMALS A . 
SLEEP-LIKE STATE CHARACTERIZED Bi EYE CLOSURE, MUSCLE 

RELAXATION, LOWERED PULSE _AND RESPIRATION RATES, AND 

INSENSIBILITY TO TACTILE PRESSURE HAS BEEN ,PROOUC£0. THE 

SAM£ SL£EP-~IKE STATE ~AS BEE~ INDUCED BY INSERTINC kaCRO 

ELECTRODES AND PASSING A LOW FREQUENTY CURRENT THROUGH THE 

MESENCEPHALON. . . 

IN REVIEW, IT HAS SEEN ESTA6LISHEQ THAT THREE 

STIMULI CAN-PR·o·v-ioe:··· THE CONDITIONS F'CR ThE , ONSE ·T~_ OF' SLEEP, 

NAMELY, AN AUDITORY MONOTONE FOR HABITUATING THE AUDITORY 

CORTEX,.AN ELECTRICAL FL.ICKER FOR KfBITUATIN' THE VISUAL . 
CORTEX - EITHER ONE OF WHICH WILL INDUCE A RELAXED MUSCULATURE 
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ANO A LOW F~tQUENCY ELECTRICAL CURRENT WHICH MUST PASS 

THP.OUCH THE 6RAINSTEM IN ORDER TO DEACTIVATE THE MESEN

CEPHALON. HOWEVER, A NEW PROBLEM EXISTS BECAUSE TWO 

DIFfERENT ELECTRIC CURRENTS FLOWING IN THE SAME RECION 

WILL INTERFERE WITH EACH OTHER. THIS PRODLEM WAS SOLVED 

BY SYNCHRONIZING THE TWO ELECTRICAL CuaRENTS • THIS 
. SYNCHRONIZATION PRODUCED AN AMAZING RESULT- THE ELECTRI

CAL FLICKER WAS TWICE AS BRIGHT IF THE LOW FREQUENCY CUR

RENT THROUGH THE BRAINSTEM WAS THE SAME AS THE ALPHA 

RHYTHM, A~O If THE FLICKER CURRENT ~REQUENCY WAS FOUR 

TIMES THE ALPHA FREQUENCY. THE RESULTS . WERE OPTINUM WHEN 

THE MONOTONE WAS ALSO SYNCHRONIZED WITH THE TWO ELECTRICAL 

STIMULI. T~E THREE SYNCHRONIZED .STIMULI -AUDiTORY MONO-
. . 

TONE, ALPHA ORJVE, AND ELECTRICAL FLICKER- INDUC~ A STATE · 

OF RELAXATION, A SLEEP-LIKE STATE, OR SLEEP. 

CONCERN OVER LOSS OF SLEEP BY THE ARMED FORCES 

DURING WAR RESULTED IN NUMEROUS STUDIES ON THE EFFECTS OF 

SLEEP DEPRIVATION SINCE IT HAO · SEE~ KNOWN FOR A lONG TIME . . 
THAT SLEEP DEPRIVATION LEADS TO MAL-FUNCTION, PERMANENT 

DAMAGE, AND FINALLY DEATH; AND ALSO THAT TEMPORA~Y SLEEP 

LOSS IS MAOE UP BY INCREASED SLEEPING TIME DURING THE 

RECOVERY PERJOb. THE MENTAL SY~PTOMS OF SLEEP LOSS FOLLOW 

A SLOW AND PREDICTABLE PATTERN, AND THE CHANGES ACCELERATE . 

AS TIME PASSES. SOME OF TKE CHANGES FOLLOWING SL.EEP 

D~PRIVATION ARE: INATTENTI~N, WEARINESS, LACK OF CONCEN

TRATION, LOSS OF MEMORY, SLURRED AND FAU(TY SPEECH, LIST

LESS BEHAVIOR, REDUCED MUSCULAR EXERTION, ANX~ETY~ SKIN 

SENSATIONS, WITHDRAWAL FROM REALITY, TIME DISORIENTATION, 

VISUAL DISTORTIONS, ILLUSIONS, HALLUC I NATION~) SEVERE 

PERSONALIT-Y:· CHANG.Es _, ANO FINALLY A PSYCHOTIC ~.!~TE. THE 

EEG's OF BRAIN WAVES SHO~ED AN ALTERNATION BETWEEN THE 

ALPHA FORM ANO THE SLOW SL~~P-LIK~ WAVES, AND THtSE AL

TERNATIO.NS ARE CALLED 11 MICROSl.££:PS 11 • 

(' -.5-
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SLEEP IS PRE:CEOED ay· A DECl. I NE IN ACTIVIT ItS 

OR PCRfORMANCE AND DY SUBJECTIVE FEELINCS Of TIAEON~SS, 

~HICH HAVE BE:EN CONSIDERED TO BE OUE TO AN ACCUMULATION 

DURING WAKEFULNESS OF WAST£ PRODUCTS WHICH ARE DISPOSED 

Or DURING SLEEP OR Or A DEPLETION DURING WAKFEULNESS OF 

VITAL ~HEMICALS iHICH ARE REPLENISHED DURING SLEEP. WHEN 

CEREBROSPINAl. Fl.UIO FROM FATIGUED DOGS IS INJECTED INTO 
. . 

NON-FATIGUED OOGS, THE LATTER SHOWED SIGNS OF DROWSINESS 

AND SLEEP, THUS INDICATING THAT A HYPNOGENIC SUBSTANCE 

ACCUMULATED DURING WAKEFULNESS. SEROTONIN, WHICH is A 
11 HORMONE 11 -LIKE SUBSTANCE EXHIBITING A ~IDE R.ANGE Of" 

POWERFUL EFFECTS ON THE BRAIN ANO OTHER ORGANS OF TH~ 

800Yt IS FOUND IN CEREBROSPINAL FLUID. SIMILAR EXPERIMENT$ . 

WITH WATER-SOLUBLE EXTRACTS FROM THE BRAINS OF ~LEEiiN~ 

ANIMALS PROOUCEO SLEEP IN THE REC~PIENT ANIMALS. THE 

MEDULLA AT THE BASE OF THE BRAINSTEM CONTAINS THE RAPHC 

NUCLEI WHICH ARE NOTED FOR THEIR PRODUCTION OF SEROTONIN. 

WHEN 80% OF THE CELLS OF THESE NUCLEI ARE DESTROYED THE 

EXPERIME~TAL ANIMALS SLEPT LESS THAN 10% OF THEIR NORMAL 

P~RIOO. SIMILA~LY, THERE IS A LOCUS CO~RULEUS NUCLEUS 

JUST BELOW THE RAPHE NUCLEI WHICH CONTAiNS THE SYSTEM FOR 

PRODUCING REM SLEEP, AND.THIS NUCLEUS USES NORADRENALIN 

FOR ITS ACTIVATING AGENT. 

.. 
IT HAS BEEN LONG SUSPECTED THA'l' THERE ·as A STRONG 

LINK BETWEEN INSOMNIA AND MENTAL ILLNESS~ IN ONE 'T\/0-

y E A R S U R V E Y 0 F' S E V E R A L H U N D R E D M C N T A L P A T. a' E NT S :( ~ I T H 

PSYCHOSES, DEPRESSIONS, AND OTHER AILMENiS) 1 IT WAS FOUN~ 

THAT 81% OF' THEM HAD BEEN SUFFERING FROM SLEEP OISO~DERS 1 
~ . . 

AND' MANY OF' THEM WERE COGNIZANT. THAT SLEEP LOSs·· WAS ' THE 
- i· • ·-· .. -: 

C AU S E 0 r T H E I R . A I L M E N T • . I N AN 0 T H F: R S T U D Y 0 F A (,\ R. C: E N u M S E R 

,. 

OF PATitNTS HAVINC HEART SURCERY 1 IT WAS FOUNO THAT A HOSPITAL 
' IS NO PLACC TO FINO REST. PATIENTS'COMPLAINCO BITTERLY Of 

LACK OF SLEEP IN ~BUSY WARD WITH HOURL~·MEOICAL CHECKS ANO 



C00021832 

. . . · 

• 
tXTENOEO NURSINC CARE. THIS STUD~ DISCLOSED TH£ FACT THAT . 
IN A T~ACC TO riVC . OAY POST-Of'Cnt\TIV£ PCHIOO, OVCn OUC-

T II I llll ur T 11r: I',. T I r. NT !o II A() Ill vr'a, Ul'f: II I' AU AIIU I fJ !iiJ~H' J C I CHI!O t 

111.1 lll"ltt, IJI:iUIIII.NII\IION, ArW 11/\LLUCtrOdiiHI!. WIIICII VAtll!ill((l 

Af'l I II rill. I'AT II: Nf Wl\!i I'LACLI) IN A QIJ 11:r HUtJI1 WI (II A 

MINII'IUM NlJtlllt:ll 01' INTI~IIICUI'TION:;. TIIC!i&: ANO OTIIt:IC .~TUOIC~ 

.uu I N ti \.. 0 :; !i 0 r :i L t: r. I' I NT 0 I~ 0 C U!; A!; AN I M I' 0 IC TAN T F ACT CJ (I I N . 
MCOICAl. 1'1{1\CTICC !tiNCt: TIIC ~LCE:t' OCI'fiiVATICiN GTUDIC~ 

SttOWCO TIIAT TH£ SYMPTOMS APPEARING Wtfc£ E:SSENTI.ALLY TH£ 

SAME AS FOUND IN THE MENTALLY ILL. ·. THE IMPORTANT QUESTION 

IS, THEREFOR£, WHICH KINO OF SLEEP LOSS IS THE C~LPRIT. 

SEVERAL STUDIES OF REM SLEEP DEPRIVATION WtRE MA~£ 

AFTER OVERCOMING THE DIFFICULTIES OF OETERHINING THE EXACT 

TIME THAT REM DREAMING STARTED AND ENDED. WHEN AN 
. . 

INDIVIOUAL'GOES TO SLEEP, HIS INITIAL QUIET SLOW-WAVE 

SLEEP LASTS fOR A PERIOD OF 60 TO 90 MINUTES AFTER WHICH 

HE STARTS DREAMING. THERE ARE NORMALLY FOUR OR FIVE OF 

T~CSE R~M PERI~Os, IN WHICH THE FIRST ONE IS THC SHORTEST 

AND Til( I..A:;T ONE IS .TilE LONCt:ST, AND ONLY THE: ORCAMS OF . 
THE LAST ONE ARE REMEMDEREO. THE TOTAL RE~ SLEEPING TIME 

IS, ON THE AVERAGE, 20% OF THE TOTAL PERIO~. THESE STUOiiS 

DISCLOS£0 THE AHAZI.NC FACT THAT THE LOSS OF REM SLEEP 
. . .. 

PRODUCED ESSENTIALLY THE SAME~HAL-FUNCTIONINC THAT OCCURRED 

WITH TOTAL. SLEEP OEPRIVATIONo THE SUBJECTS ~CTUALLY SLEPT 

MUCH LONGER THAN USUAL IN THE QUIET SLOW-WAVE PHASES ANO 

THEY WERE EXTREMELY DIFFICULT TO AWAXEN. JH£ DiSCOVERY 

OF THIS BASIC PHENOMENON PROVIOES THE SCIENTIST WITH A NEW 

TOOL FOR ATrACKING SLEEP. DISORDERS AND THEIR DERIVATIVE . 

AILMENTS. THIS THIRD STATE OF CONSCIOUSNESS CAN BE 
- !• - • - . .,... . ·- -

IDENTIFIED BY ITS SAL~ENT CHARACTERISTICS SUCH Ai AN EEG 
PATTERN R~SEMSLING T~AT Or WAKEFULNESS, RAPID EYE MOVEME~Ts, ~ 

• 
OrTEN JERKING OF THE' LIMBS, MARKED f ·L.t.CIOITY Or NECK MUSCLES, . 
ANO ALMOST ALWAYS A REPO~T Or OREAMIN~ WHEN AWAKEN~O. 
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ANOTHCR IMPORTANT ~ACET OF TOTA~ SLEEP DEPRIVATION IS THAT 

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

IS FOR THE WORST S)NCE THERE IS A LAR~ER PERCENTAGE LOSS 

or THE REM STATE. 

S~EEPING PILLS AND TRANQUILIZERS ARE USED IN 

LARGE QUANTITIES FOR THEJR HYP~OCENIC EFtECTS, AND, SINCE 

THERE. A·R£ TWO KINOS OF S~EEP, INVESTIGATIONS WERE CONOUCT(t) 

ON THE KINO OF SLEEP WHICH THEY INDUCED. THE SURPRISING' 

RESUL!S WERE THAT BARBITURATES, TRANQUitiZERS, AM?HETAHINES 

AND ALCOHOL SUPPRES~ THE REM STATE · WHEN TAKEN REGULARLY. 

WHEN REM S~EEP DEPRIVATION IS TERMINATED THERE IS 

A RE8CUND IN THE RECOVERY PERIO~ IN WHICH THE SUB~ECT . . 
StEEPS FROM II TO 14 HOURS AFTER SEVERAi NIGHTS OF SLEEP 

~OSS WITH A MUCH HIGHER THAN NORMAL PROPORTION OF REM SLEEP. . . . 
WITH LONGER PERIODS OF DEPRIVATION THE PROPORTION OF REM IN~ 

CRtAStD. ANIMAL STUDIES DETERMINED THAT AFT[R REM SLEEP 

OCPHIVATION THEY SECMCD TO RECOVER AOOUT 60% 0~ THEIR ~O~T 

ruu: At1 r• r: 11 1 o u =• • F u u r 111: rc :; r u 1>1 t: ~ w r: u c M AU c oN Till. tc 1:' o v t: n Y 

r•t.utull I'III~NOM(tH)N tJ::tNC r'\10 CIIOUI'~' Of 14.\T:; IJf.l'lliVf:J) OJ' !;._CC, 

F 0 If ,. 0 U II 0 H I' I V ( 0 A 'I' !'! \J II ( II £ D N ( CIt 0 U P \J A ~ C I V £ N A !: L I C tl T 

£ l C: C T IH C . S II 0 C K 0 Y T 0 U C tl I N C T II C C L £ C T 11 0 0 C T 0 T t1 t: E Arc. . THE •. 
UNSHOCK£0 CONTilOI. CROUP SHOWEO THE USUAL INCRf:"MENTAL 'COMPEN-

S~TORY PERIOD OF REM SLEEP BUT THE SHCCK£0 GROUP SP~NT AMVCH 

SMALLER PERIOD IN REM SLEEP. THIS KEY EiPtRIMENT PROVIOES A 

NEW METHOD OF QUICKLY REMOVING REM S~EE? OEP~IVATION EFFECTI 

IN THE RAT WHICH WAS SUBSEQUENTLY VERIF'IEO . IN THE CAT- NA~CL.Y 1 
~y PASSING AN ELECTRICAL CURRENT THROUGH THE·HEAOS OF T~ESE 

- :. . ·- ' . ANIMALS. ' THIS iXPERIMENT SUCCESTS iHAT THE ELC:CiRIC 

CURRE~T CAUSES THE RELEASE OF' A COMPOUND THAT COULD BLOCK 

THE F.OW OF THE ACTIVATINQ AGENT 10R REM SLEEP~ W~ICH M~S 
BEEN IO~NTif'IEO AS NORAORENALINo ·,. IT HAS BEEN KNOWN FOR' 

------·-
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SO~ETIH£ THAT THE PONiiNE RETICULAR FORMATION CONTAINS 

A TIMING DEVICE WHICH PRODUCES REM SLEEP AT R~CULAR, 

INTERVALS BUT WHICH IS INTERRUPTED DURING WAKEFULNESS. 

\ 

If HAS SEEN DETERMINED EXPERIMENTALLY THAT A SPECIFIC 

OOSE OF RESERPINE IN CATS LEADS TO A COMPLETE ELJHINATJO~ 

OF REM SLEEP FOR AS LONC AS FOUR DAYS. A POSSIBLE 

HYPOTHESIS IS, THEREFORE, THAT THE ELECTRIC CURRENT 

COUNTERA~TEO . THE BLOCKING EFFECT OF A RESERPINE-LIKE 

S~BSTANC~ OF EITHER THE TIMING DEVICE OR OF THE EXCRE

TION Or NORADRENALIN FROM THE LOCUS COERULEUS RECIONo 

IF THE CAUDAL PONTINE RETICULAR FORMATION IS CUT OR 

REMOVED, REM SLEEP IS COMPLETELY ELIMINATED, CUT IF 

TtiiS AECION IS STIMULATCD ELECTRICALLY WHILE MAN I~ 

IN A SLOW SLE~P-LJKE STATE, REM SLEEP WILL FOLLOW. IT 

IS POSSIBLE FOR STRONG AROUSAL STIMULI OR ORUCS, SUCH _ 

AS AMPHETAMINE, TO COUNTERACT THIS ELECTRICAL STIMULA

TION. THUS, WE FINO THAT.ELECTRICAL STIMULATION OF THE 

BRAINSTEM AFTER SENSORY HABITUATION LEADS TO A QUIET 

SLEEP-STATE FOLLOWED BY THE REM STATE IN WHICH SYMPTOMS 

·• 
\ 
• 

• ,. 

. 
OF: REM SLEEP OEPR I VAT I ON ARE REVERSED. THESE CHANCES .. 

ARE DRAMATIC IN A LARGE NUMBER OF ·CAStS FOR IN MANY ·' · 

INSTANCES A SINGLE ONE-HOUR STIMULATION COMP~~TELY I 
REVERSES THE SYMTOCOGY OF DEPRESSION AND OTHER SIMICAR 

1
1 

MENTAL DISORDERS INDUCING A STATE OF C~LMNESS AND WELL~ 
8E I NG • . I •. 

. 

Tur. CI.INICAl. APPLICATION or nccirciCAL :;riM\ILATaoN 

TO MAN INTilOOUCt:~ T .. C PUOULCM OF PASSING AN CI.CCTUICAL CUR

RENT THROUGH THE HEAD, QY MCANS OF EXTERNiLLY ATTACHED · 

ELECTRODES INSTEAD OF THE USE OF INTRA-SKUL~ MICRO--:· . ·-· .... ,_. 
E~ECTRODES P~ACtO IN A SPECIFIC REGION.OF THE SRAINSTEM. 

THE SIZE OF THE RETICULAR fORMATION OF THE BRAINSTEM IS NO . . 
BIGGER THAN THE LITTLE FING~R, SO iT IS OSVIOUS THAT AN 

tt..ECTR!CAL CURRENT FROM EXTERNAL ELECTRODES WOULD PASS 
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TkRciUCH ALL RE~IONS OF THE RETICULAR FORMATION IF IT 

PASSEO THROUGH THE BRAINSTEM AT ALL. 

ACCORDING TO OSCILLATOR THEORY, THE IMPEDANCE 

TO CURRENT FLOW IS . A MINIMUM FOR FREQUENCIES APPROXIMATIN~ 
THE SPONTANEOUS RHYTHMS, ANO THE RHYTHMS WHICH ARE -FOUND 

IN THE REGIONS IMPLICATED IN THE INDUCTION OF SLEEP HAVE 

FREQUENCIES WHICH RANGE FROM LESS THAN J CYCLE/SEC. TO 

AUOUT 14 CYCLES/SEC. Fon &XAMPLE, THE WAVES IN THE 

PONTINE RETICULAR FORMATION DURING REM SLEEP ARE 6 TO 8 . . 
CYCLES/SEC., . AND THE ~AVES,FOR DROWSINESS ARE 8 TO 12 

CYC~ES/S£C. •WHICH ARE ESSENTIALLY THE AlPHA RHYTHM. 
' . i 

How:VEH, THE MO~T EFFECTIVE CLCCTHICAL FLICKC~ FRC~UCNCY 
IS '2 TO 40 CYCLES/SEC. WHICH 1~ . T~E THIRD HARMONIC OF 

THE ALPHA RHYTHM, AND THEREFORE WILL PROVIDE MINIMAL 

STIMULATION ~F STRUCTURES WITH SPONTANEOUS FREQUENCIES OF , 

8 TO 10 CYCLES/SEC. THUS, WE FINO THAT FOR OPiiMUM STIMU-.. 

LATION OF THE OPTIC NERVE AND THE BRAINSTEM RETICULAR FOR

~ATJO~, TWO OSCILLATORS ARE REQUIRED WITH A 4:1 FREQUENCY 
RATtO. 

THERE .ARE THREt LOW IMPEDANCE PATHS IN THE 

HEAD; JUST UNDER THE SCALP, THROUGH THE SURrAC£ AT THE 

BASE 0~ THE BRAIN, AND ALONG THE OPTIC NERVE WHICH EX-

TENOS FROM THE EYES TO THE V;SuA~ CORTEX. ELECTRICAL 

FLICKER CAN BE INOUCEO WITH MINIMAL CURRENT INTENSITY 

~ITH ELECTRODES ON THE MASTOIDS SEHINO THE £ARS
1 

WITH 

CORR~SPONDING ELECTRODES OVE~ THE EYES, 8UT JHIS ARRANGE

MENT PROOUCES PSYCHO~OCICA~ EFFECTS, SUCH A~ ANXIETr AS 

WELL AS THE S I OE EFFECTS. OF ~~~; BLU~.AEO VIS I PN .. 
I·N SOI'IE PA't.l:ENl".S, .•.. IN.F_REQUENT LARYNGI::A~ SPASMS,,~N AOOJTION 

TO MINIMAL CURRENT IN THE 8RAINST£M. rOR MAXIMUM 

CURRENT IN THE BRAINST£M, THE CURftENT SHOU~O FLOW . 
EITHER BETWEEN THE TWO MASTOIDS OR FROM AN ELECTROOE AT .. 

- .,, _ 
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THE BACK OF' THE HEAD AT THE SASE OF THE OCCIPITAL LOSE .. 
TO FOREHEAD · OR TEMPLE ELECTRODES. THE L~TTER ARRANCEMtNT 

IS SUP~RIOA BUT IT I~TR06UCE? ~ NEED FOR THE OEVELOPMtNT 

OF A NEW . TYPE OF ELtCTRODE FOR CARRYING CURRENT FROM THE 

SURFACE Or THE HAIR 1 WHICH IS PARTICULARLY .THICK ON.WOMEN 

AND HIPPIES 1 TO THE SCALP •. THE IDEAL FLICKER ELE~TROOC 

ARRANGEMENT IS EITHER WITH TEMPLE OR FOREHEAD ELECTAOOES 1 

JUST OVER THE EYES. 

SUMMARIZING THE PHENO~ENOLO~Y 1 wE FINO THAT 

SLEEP DISORDERS ARE THE GENESIS FOR A MA~OR PORTION ~F . . . 
MEMTAL ILLNESS ANO THAT RE~-STATE SUP~RESSION IS THE 

ACTIVATING AGEN! 1 AND THAT MOST OF THE DRUGS FOR TREATING 

MENTAL ILLNESS NOT ONLY 00 NOT HAVE MUCH CURATIVE VALUE 

BUT ARE THEMSELVES A PARTIAL CAUSE OF THE CONDITIONS WHICK . . .. 
THEY ARE SUPPOSED TO TREAT. APPR-OPR .. I"ATE .. ELECTRICAL 

STIMULATION APPEARS TO PROVIDE THE BEST SOLUTION BECAUSE 

IT HA_S NO SIDE EFFECTS 1 SUPPRESSES DRUG WI THORAWAL REBOUNCI, 

A~O PRODUCES IMMEDIATE REL~EF OF SYMPTOMS IN A SU8STANTIAL 

PROPORTION OF THE MENTALLY ILLo 

LOOKING AT THE CLINICAL APPLICATIONS OF REM 
ELECTRO-THERAPY, A GUIDING PRINCIP~E FOR PROCNOSTICATI~C. 

~ . 
ITS PR08A8LE EFFICACY IN TREATING VARIOUS AILMENTS WOULD 

8 E. T 0 L 0 0 K .F' 0 R C 0 R R EL AT I 0 N S 8 E T We: EN THE REM DE P R IV AT I 0 N . 
PHENOMENA ANO THE SYMPTOLOGY OF VARIOUS AILMENTS TEMPtR~D 

BY ~HE KNOWLEDGE THAT THE MO~US OPERANDI OF REM ELECTRO

THERAPY INCLUDES: RAPID DISSIPATION OF REM MYPNOTOXINS, 

REHABILITATION DURING REM SLEEP, AND THE SUGC£ST19l~ITY . 

OF THE APPA-R:·ATUS p·(R· §.f.• THIS SUGGESTIBILITY l'fAY BC: EITHE~ 
FACILITATIVE OR COUNTERACTIVE DEPENDING ON TH~ THOUGHTS 

WHICH WILL SE SROUCHT INTO CONSCIOUSNESS BY ASSOCIATION 

WITH THE STORED MEMORIES OF PAST EXPERIENCE. FOR EXAMPLE, 

-II-

.. 
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THE PATIENT REACTION TO THE APPARATUS HAS BEEN ICQ% 

COUNTERACTIVE IN ALL CASES OF PATJtNTS ~HO HAVE PRE

VIOUSLY OEEN GIVEN ELECTRO-CONVULSIVE SHOCK TREATMENTS. 

ANOTHER EXAMPLE ~HICH PROVIDES A QUANTITATIVE RESULT IS· 

OBTAINED FROM A CLINICAL PRACTICE ANALYSIS OF ONE THOU

SANe PA~IENTS I~ JAPAN TREATED BY AN ELECfROSLEEP MACH

INE WHICH USED EYE ELECTRODES~ .THE APPARATUS PROVED TO 

BE COUNTERACTIVE TO A~MOST ONE-FOURTH OF THE PATIENTS 

SINCE IT ~AS FOUND THAT 26.?% OF THEM SHO~ED NO CHANGE 

OR RESPONSE OURINC OR AFTER TREATMENT, 8UT NEARLY ALL 

BECAME DROWSY OR SLEPT AFTER RESTIMULATION WHICH FOL

LO~ED THE ADMINISTRATION OF' A MILO SLEEPING DRUG ~HICH 

WAS INEFFECTIVE BY ITSELF. THE FA~ILITATIV£ EFFECTS . 
... • f 

OF THE APPARATUS ~ERE DEMON$TRATED BY THE FACT THAT 
. AFT£~ FOUR OR FIVE TREATMENTS, A SUBSTANTIAL NUMBER 

- . 
OF T~£ PATIENTS ~ENT INTO FIRST-STA~~ SLEEP AFTER TH~ 

ELECTROPES WER~ "ATTACHED BUT BEFORE THE CURRENT WAS TURNEO 
ON. ..' 

AN EXAMINATION OF E~ECTROSL~~p CASE HISTCRJES 

REVEALS THE .CONCLUSION THAT THE ~A~ORITY QF THE AILMENTS 
.. 

TREATED COULD BE DIVIDED INTO T~O DOMAINS- THE REM STATE 
AND THE NEUROGENIC DOMAINS, ~HEREIN THE FIRST INCLUDE$ 

ALL CASES IN WHICH THE SYMPTOLOGY IS RE~ATEO TO REM OE

PRIVATION . PHENOMENA, AND THE~SECONO INCLU~ES THOSE ~LL- . 

. NESSES ~HEREIN REM ELECTRC-THE~APY WOULD ~NLY CONTRIBUTE 

NEUROGENICALLY TO THE. RELIEF OF SYMPTOMS ~ESPECTIVELY. 

THE REM STATE DOMAIN ~OULO OBVIOUSLY INCLUDE I~SOMNIA 1 
DEPRESSION, SCHIZOPHRENIA, ETC., . WHEREAS THE NEUROGENIC 

OO~AIN WOULD INCLUDE DERMATITIS, ULCERS, HYPERTENSION, ETC., 

WHEREIN PHY"'SIOL"OGI·"CAL CHANGES MIGHT ALSO BE IMP-ORTANT 

CAUSAL FACTO~S. A QUANTITATIVE EXAMPLE 0~ THE ~EURCGEN~C . .. ... - .. 
I 

I 
DOMAIN IS GIVEN BY THE: RUSSIAN STU·py OF' 3?6 PATIENTS 

SUFFERING FROM ARTERIAL CONGESTION IN ~HICH ELtCTROSL~EP I 
T A ~ a T "" I!" a.t ,. r ~ ,.., ,.. • . ... - - ~ I . 

/ 
! 
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BRAIN TISSUE IS CAPA3~C OF TOL£RATIUC :OM£ 

TYP:S OF STIMULATIO~ OV!R LONC PERIODS OF TIMt. ii~SUt 

OAMAG£ CAN OCCUR IN T~O WAYS, VIZ., E~ECTROLYTICALLY A~O 

THERMA~LY. ELECTROLYTIC ~AMACE OCCURS WITH A~Y OJR~CT 

CuRRENT STIMULUS AT ANY CURRC:NT .DENSITY, RESULTING IN 

DECOMPOSITION OF E~ECTROLYTES AND DIFFUSION OF METAL 

INTO TliSUES. UNIDIRECTIONAL CURRENT PULSES CAUSC: THE 

SAM( DAMAGE BECAUSE SINGLE PULSES ARE CUMULATIVE OVER 

SHORT INTERVALS OF TIME. THE HISTORY OF ELECTRICAL 

STIMULATION OF THE BRAIN DISCLOSES TH~T SEVERAL FORMS 

OF ELECTRICAL CURRENT HAVE SEEN USED INCLUDING DIRECT, 

ALTERNATING, AND ·UNIDIR~CTIONAL PULSES. Tooiv, THERE 

ARC THREE BASIC TYPES OF CURRENT IN USE - DALANCE?t 

UNOA~ANCCO RCCTANCULAR PULSCS, ANO THE LATTER PULSES 

SUPERIMPOSED ON DIRECT CURRENT. A BAtANC£0 RECTANGU~AR 

PULSE ~AS A FORWARD CURRENT EQUAL TO THE SACKWARO CURRENT 
' . WHICH WOULD BECOME AN UNaALANCED PULSE IF THE FOR~ARO ANO 

BACKWARD FLOWS ARE UNEQUAL. AN UNSALANCEo· Pul:SE HAS A 

UNIOIRECTIONA~ COMPONENT. TISSUE TOLERANCE STUDI~S HAVE 

DETERMINED THAT ~ALANCtO RECTANGULAR PULSES CAN PASS 

THROUGH TISSUE FOR AN INDEFINITE PERIOD . OF TI:O:E, ·suCH 

AS WOULD BE REQUIRED qr A PERMANENT !~PLANT PROV:OINC 

THKT THE AMOUNT . OF ELECTRICAL CHARGE IN EACH PULSE 010 

NOT EXC~£0 200 MICRO COU~OMSS. OBVIOUSLY, MUCH LARGER 

CHARGES COULD BE USED FOR INFREQUENT STIMULATION • 

r-:o~ivER, 
•. 

~F THE PULSES ARE UNIDIRECTIONAL, THE CHARGE 

PER PULSE FOR EQUAL TOLERANCE IS LESS THAN 20 MICRO 

COULOMBS. DATA ON DIRECT CURRCNT BIAS T~LERANCE . IS ~OT 

AVA I L AU L ~ 0 U T 0 r C 0 U I<:; C T II C C 0 (( n t: S I' 0 N 0 I N C C U H H (NT MAC N I. T U 0 t 

WOULD BE MUCH LOWtR. THE LATEST PRIOR ART ELECTROSLEEP 

GENERATOR$ USE AN UNDALANCEO PULSE WITH . ~ OI·RECT CU~RENT 

BIAS AND -T:HERE.F'O~E WILL CAUSE ELECTROLYTIC OI.SSOCIATI .O/'\ 

~NO ~E?OSITION OF METAL~IC IONS IN THE BRAIN TISSUE. THE 

NAiUiH: OF' THE Ern:CTS Or THIS OE~OSITION IS SUGC:t.STS:O SY 

CO~VU~SIVE ELECTRO-SHOCK TREATMENTS IN WHICH ~E~OrtiES OF 

CCNTEMPORA~V EXPERIENCE ARE DESTROYED. THE REASO~S FCR 
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THE MARGI~AL BRAINSTEM STIMULATION OSTAIN£0 WITH THESE 

G~NERATORS ARE THAT THE EYES CAN ON~Y TOLERATE A VERY 

SMALL CURRE~T ANO THAT ONLY SMAL~ CURRENTS SHOULD BE 

USED rOR MINIMAL IRREVERSIBLE BRAIN TISSUE CHANCE~. 

THEA£ ARE TWO KINOS OF' BALANCtO' PULSES - SYMMtTiUC 

ANO ASYMMETRIC WHEREIN THE CHARGE IN ONE-HALF' OF' THE 

ASYMMETRIC PULSE MAY BE OBTAINED BY A LARGER CURRENT 

F':;.OWING F'OR A SHORTER TIME, AND 'lfi 'CE VERSA IN THE OTHER 

HALF' OF' THE PULSE. THE SITUATION IN THE SYMMETRIC 

PVLSE IS SELF'-EVIOENT. THE EF'F'ICACIT~ OF THE AlPHA 

DRIVE OSCILLATOR IN THE INDUCTION OF' SYNERGISTIC 

EF'F'ECTS WHEN SYNCHRONIZED WITH THE SENSO~Y STIMULA~ORS 

IS A MAXIMUM WHEN THE RECTANGULAR PULSES . ARE 60TH . . 
BALANCED AND SYMMETRIC. THUS IT IS ESTASLISH£0 THAT 

T~E CHOICE OF BOTH THE FORM OF THE CURRENT AND THE . . ...... 

TYPE AND POSITION OF' TH( ELECTRODES ARE OF' PARAMOU~T 

IMPORTANCE IN OETERMININC THE PERFORMANCE OF THE STIMU

LATOR. 

CLINICAL PRACTICE WITH ELECTROSLEEP 

.. 

STIMULATORS UNCOVERED ~ RECURR)NC PROBLEM, NAME~Y, TH~ 

UNUSUAL IT 
i 

AROUSAL ACT~ON OF AN UNEXPECTED 0~ SOUNO. I 
HAS SEEN F'OUNO EXPE~IMENTALLY THAT WHEN A SUeJECT IS 

HAgiTUATEO TO A SPECIFIC ~O~OTONOUS AUOITO~Y STIMULUS, ·; 

SUCH AS A SOUND OF CONSTANT AMP~17UOE ANO ?lTC~, AND lr . / 

THE PITCH OF THE SOUND IS OISCREtT~Y CHANCED BY A ~ARC£ 

ENOUGH INCREMENT, THE AUOI~ORY CORTEX WltL BE.OEHASITUiTEO 

CAUSING THE AWAi<ENING OF' THt .Sus.JtCT, PARTICULAR~Y . IF 

IN THE RSM STATE. THE PROBLEM WAS SO~VEO BY PLACING 

T~E ~ONOTONE TRANSMITTER IN THE STIMULATOR CA)INtT' ~NO 
- ;.- · - . . .. • ·- w • • 

TRA~S~ITTINC THE SOU~O THROUGH TuetS TO SOUNO-ISO~ATI~C 

P~ASTIC CUPS H£~0 · IN Pt.ACE OVER THE EARS. 9Y THIS :OO:C:ANS 

ANY · EXTERN!.~ SOU~OS WO~~O BE ATTE~UATEO iO A ~£VE~ AF'TER 

FILTERING THROUCH THE CUP WA~~S WHICH IS FAR SEL~W THE 

THRESHOLD or AUDIBILITY CREATED BY THE MONOTO~E ENTERI~C 
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EXTE~OS THE USE OF THE STIMULATOR SEYONO THE QUIET 

PRIVATE ROOM TO THE NOISY OFFICE ROOM OR HOSPITA~ WARD. 

IN CONCLUSION, AN ELECTRQPHYSIOLOCICA~ 

STIMULATOR PROVIDING THREE 8ALANCED 1 SYMM£TRI~ ANO 

SYNCHRONIZED STIMULI - AUOITORY HONOTONE, ELECTRICAL 

FLICKER, AND ALPHA DRIVE - APPLIED TO THE HEAO VIA 

MONOTONE EAR CAVITIES, FLICKER TEMPLE OR FOR~HEAO 

ELECTRODES, AND ALPHA DRIVE OCCIPITAL ELE9TROOES R£-· 

SPECTIVELY, CAN BRINC A NEW ORDER OF EFFECTIVENESS TO 
• I 

REM ELECTRO-THERAPYr 

•. 

-!· - '- ·· .. , 
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