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J. lNT.RODUCTION 

1.1 SCOPE 

This manual c:.,ntains information ·on the application, installation, 

operation and maintenance o! th'l Microwave ·Radiation Hazard Monitor; 

l. 2 PURPOSE 
.. . 

The purpose o! the Microwave Radiation Hazard Mouitor is to . . . 
measure and record the levels of lielcl &trcngth due to microwave radiation 

which ~ay cause bodily harm. Tbe . method ol mea~~).ng the r-l ' radiation • 
... 

field strength use:d by this instrument di!!er.s radically !rom·the normal 

me~;d whi~b ~ti1i';~5· ~~.::;·;tenni-~'ci'(fet~-e -to~:. · the. norm~ an~enha-
... .. 

. . . 
d~teetor method oi m~a.-s~ring· field strength giv~s a reading of ~he !i~ld 
&trength at the antenna·Jocation whi.ch is the vector sum of allot the r-! 

propagation Fa.ths to this particular ·&.ntenna .location. At microw~ve !~e-. . , .. 
quenc:ies due to tl:.e scattering· of the transmitted ·r:f signal, it has been · . . 
shown by experirr.ental tests that the antenna-detector type ~easurements 

·. 

can be as great as 15· ~b in error.' This ~rror re3ults in readings which . · 

are less than the actual ~ield strength and bodily harm ea.n result be!ore 

the true field is determined. The mea~uring technique. used by the Micro:· · • . 
wave Ra.di.1tion.Hazard Monitor described in thi~ Operating and Main-- . . ,·· .- : ... :· . . . . . . .· · . 
tena.nce Ma.nual measures the r-f energy which !lows through a specified . _" . ~ . 

vol\lme. · This tecbnique measures the power in each o£ the signal.vec:tor.s : .. ·. 

which make up the received signal and adds the power in each vector ui a ... '~-. . . . . . . 
sea.la.r ~ashion t~ indicate the· t'rue lield streagth.· . 'rhis method ol oper~tion · . -~·~· 

• • • • 9 • • : • • • • 

is similar to the operation by _wh~ch the r-i field h_e~ts the human body, '.:. ·;: 

i.e. ~e human body is heated by each o! th~ scattered. radiated, .;wave . ": .••. 

fronts which pas~ through the body volume. ·'I'b"e theory o!.operation.!or _ .. -... -. 

this Microwav~ Radiation Hazard Monito: i; described i.n detail in Section 4 ·. · ~ 
o! this Operating &nd Maintenance Manual~ 

• ·. · -a> . . · 
i. 3 DE;SCRIPTION OF INSTRUMENT . .. 

, ' ' 

An extern~.l'view o£ the equipment with the Sensor Unit in operating · 

position a.nd the !ront access door open is shown in Figu~e 1-1. The 
I • • • • 1 . 

-
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cabinet meas~res 7·3/8 inches:< 15·1/4 inches x 10-1/l inches high. 

wbcn botb doors are closed. and complete instrument weighs approximately 

23 pounds. T~c in:itrument consists o! three units, the Housing Unit 

(cabinet), the ln.dieator Unit, and the Sensor Unit. The Sensor Unit is 'a· 

black rectangular plastic box which is raised abcve the top o! the cabinet. 

!or operation and lowere-d into the cabinet and the top door closed for . -
bridge balance adjustment. Tbe Indicator Unit is visible through the open 

!ront cabinet door. 

To sen·lc:e or repla~e the Sen~o·r .Unit, it may be d~tached from the 

Housing Unit by removing the wooden panel on lh;_e bottom _o£ tlj.e cabinet __ · 

.Just below ~e Sen~'or. ~nii. This . wo~den panel is held in place ·'by four · -~ . 

w~od screws. When this panel i~ removed, it will be seen that· three · 

_,_rfin~ature coaxi.al 7'~a~J-~_na a · tet~e~a;-e the -on:y _iter:is limi~g move¥ilent · 
·- · •.... ·--· ; . .. -~ ; . . : . 

of the Sensor Unit. -~ ...,..--- ·- - :. 

The recorder is mounted so . as to appear as part o! the I~dica.tor . . 
Unii front pan~l. .Also located on the lnd.ie!-~or Unit front panel are a .. -:.-

:ra.diation'indicating 'meter; a ' rec:'orcJer "on·off"·r. swifc.h,'; a -p.ower · ·witch~ . . .. 
' . . ,. .... 

two fuse e~trac:to:rs, bridge balance adjustment ~ontrob .and a high rang~. -· 
- .. 

in die: a tor light. · 

1. 4 SUMMARY OF R-F R.ADIAT10l;ol HAZARD STANDARDS 
¥ •• 

. Tbere is a wide va_riety _c.~ ra~i.a~ion b~:tard st.a.naar<;~s and the • . ... ~ 
~tt;~hed' disc ·;~·;ion is by no m~ans complete. - However, the following ·- .;. .. . 

listed. standards o!!er a guideline. that can be used ior· perso~e~ sa!ety. : · ~ 
The s~ndards for radiation ha~ard and/or .safety are not as yet. 

fixed stand~rds· however, the branche; o£ the .Arm.ed For·c~s have adopted. ·· . . . . . 
tentative speci!ications which they are in :the pro~ess o{ approving. There·_ . . ... . ......... . . . ' . . . . .. . --..... - -: . . .. . . . . .. 
are two sta.nda%ds under consideration; one, jointly by the Navy a.nd ASA. ..-. . . . . 
a.nd the second a joint consideration by the Army and the Air For~e: - :· .' ".-

Tbe }.SA/Navy proposed standard(!) in es~enc·e se_ts the followi-Dg" ··_ . . . . .. ~ . . 
levels: ! • . . 

~l)Proposed Sta.nda.rd ASA/N~vy. s~e Appendix 

. 
I 3 
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Hazard ?ower Level ;; P 

60 
1' (minutes) 

Sa!c Power Level fo-r Time 

. 2 
:! 10 .mw/cm 
- ~- - . . 

,. 
= 6_.minutes 

. 
I . 

. . 
The Army/AF proposed standa.rd(l) calls !or the. !ollo~g: 

• I • . 

• 
. . 

- .._ .. ' ......... . 
- ~ Hazarcf"i.~-;i_::;.: p. :~...;: - -··· <""~ ··:: -'-' ·.:-.. ~: •• • ;._ .... .. • •• :"'··'· ·_ · .""'· · ...... , ---..-......-- -: 

,. · .. -~ 

... -

P(mw/cm2) = -it.; 6000 
V't(minutesf 

... . 

* • . - · .. 
. .. ··-

~- ·- · · · ~ · - · ·--:-~ ... -.. .. . . ·z·· ·.-, .. .· . .. 
Hazard PoweT Level (mw/cm ) for %ero ·time. eA-posure _· · 

2 . . ' .-
= 109 mw/cm 

' . 
2 . 

Safe Power Level (mw/cm ) for time greater . z 
6 min ~ 33 mw/cm 

:'· -.~ ... 

. .: -..; . __ - -----=--

" .. . .... ---

... 
These two curves are plotted for c_o~pariso_n· io. F.igu:r:e 1·2. Inter

estingly enough, these two standa.~ds do 'not ~at'y appreci~b,ly between th.e 

sa!e limit and a.n e~posure f:ime ~£ lO se~onds ~r m~r~; . ~ -- ." : . . . ; ;;. : : ~ .• ·. :. . . . . .. - .. -. 
. • 

• ....... .. . -.... 

,.. ··----. .: - ~ . ,....._ . · . .. 

' •· 
·. 

--:-.!.:...--~ " --:---=·-· -·- .! _y · -~· 

" .. -~.::.. ~ ;..... .. ..,.~ .. :.-:.:-- :...:---::· . .. . . _ .. ·z_t_·-~:~ .. · . .. 

(l)Resuit o£ pe~sona.l conversations between BBC personnel and repre-
• • - • • & ~~ - a.-' -- ·· -· - ~- -- - -~1 - L11- tl ~--~- - _. 
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2. lNSTALLA TlON 

~. 1 SELECTION O.F' OPERATING SITE 

The equipm<:nt will operate ~ire<:tly !rom its internal battery or 

from any o£ three AC line voltages~ ·11 S vo~ts AC, J 60 volts AC, or .-

220 volts AC··at power lrequencie's lrom 46 to ~Z · cps. Thus input power· 

requireme.nts are not a major restriction in selecting an operating site. · ~ " 

Operationally. the equipment can be o_perated io almost any location. The 

only restriction is that the instrument should not be in direct sunlight or. · 
. . ~ .. --

any "other.~~irec: t~~~!"~-- ~~urc_e .. <?.!.~e,i\_t •. · __ s':'ll e.P~;dj~g-~o~e ~~~,soi•:tu .. i~iit-=~bi.~~ 
.,._ . . . . .. .;. .. - . .. . . .,_ ·- · .. - ~ 

cause un~-qual heating of the Sensor, interfere with the bridge ba.Ianc:e, • 

and J"esult in false indications •. 1~ selecting in operation site, it will be 
I . 

well to keep in miod that the equipment i~ essentially a laboratory ·instru-: · . -· .. :- .. . • .·. ·-- -- ;-.· · 
rnent and . ~ot an iter:ri o! military field eq\Up_~en~. _·- • · · : ~ .. . :~ ·. :-. 

- ~ • . .. . • ... r . . • 

D~ri,:.s oper~tion, .the equipment ihoUld .be placed in a location 

where there are no me~al obstructions in the near vicinity whose elevations 
' . . 

are above the base plane o£ the instrument. These obstructions may shiel~ 

the r-f sensor !rom the radiation field. · and cause e.rroneous l'eadings:_~ ~ .~ .. ·· . ... .... 
;- . -· ~ 

2.2 HAl;'ZPLING . ~:" . .. . 
-:. .- ... 

. .. 
· The instrument will survive the handliug normilly accorded to .-

laboratory eG,uipment. · Tbe;e is n~tbing · basic t~ any· o£ the c:o~ponents . ·:·-. 

that is fl'agile or requires special consideration in handling. .The only · .. -< : ~ . .. . .. . .. 
consideration in handling h to remember that it should be treated like _···- ' 

labor~tory equipm~nt a~d has · n~t be~n··-~gged~z.ed for ~pei:-a~o~ ~ -lull .... :.., 

·._ .• . . -field environments. · · ·.· ·: ~.". __ ; · ::·::: ;-.-~ ... J,: • . - ·· .·· - . 

~· ·· ·· .· 
. ::·-- ' . 

.· 

.. ·. - · 
-~---- .... -. .;,.-- -· ....:.,: __ ; --,~; ·-- . ', 
. --- ........ . ----=- -~ .. ,: _.._ ·- ··- . . . - .- .. -.. 

I . 
! ,• , . 

.. : . ~ 

6 

: 

.. 

. ~ -·· -- ··-:-.. -.... ~- - -- .. 
.. 

: 

- ~ . ·-· . ~-· :. . 
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3. OPERA TlON 

3.1 INTRODUCTION 

This section describes in sequence the steps which are neccs~a.r·y 
to place the Radiation Hazard Monitor, ~odel. 3~ into operation. The 
sequence is as follows: 

;kefer~nce 
Paragraph 

- · ·· · Operation 
. . 

• 
3·. 2-

--........ ---

3.4 

3.2 

3.5 

3.5 

3.5 

(1) Internally adjust the instrument to use ~e available- -~----
. ··-- ---AC voltage:from the--l~c•il-pQw:e·r=-maln$· .. -::-;Tiie-pbwer !~on;:~-=::-: 

- ·.:;:-~.~:ih~~llin$-ii ~u~ed to either operate the insti:~m-ent &Jld/or · . 

to recb'l.rge its internal battery. -· 
,. 

__ .-. cz> . -Load the· recording paper tnto the ien reeo~ci~~-; - --
-- ... .. . .. 

(3) Selec: t the output indicator t~ be used, that is. read 

the inte:-nal meter or record the output ~n the pen' re-· 
corder. 

.·- . . 

--- -:---·(--4) Select the desired pnw"er source by positioning. the 
~ . . . ... . . . .· front panel power switch. 

(5) TUl'n the instrument on, usi.n~ _the selected power . _. 

source a.nd"4 or S minutes later balance the .~ridge using ·. ~ 
the balance controls-- on the !ront panel o! the lndic.a.tor Unit. . 

-- ~ .,.::. •••• ' - .... . -- ·-.- • .. •- ' .. ~ • • M o • • '" 

(6) R.ahe the Sensor Unit. into operating ~osition and 

collect reaclings. 

(7) Jnt,~rpretation oC rea.dings. 

The 'details associated with eaeh o£ these steps are described in 
this section, and the descriptions !ollow the above sequence. 

7 
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3. Z POWER SOURCES 

3. z. 1 Oc neral 

CAUTION 

Do not connect this; instr1.1ment to the 

power line mains be!ore the voltage 

selector switeh bas been set to the 

· a~aila.ble powe.r line voltage. . . 
The equipment will oper~te directly !rom its internal battery or 

. Jrom any of ~e .. ~~ee ·AC~Y~lt.age~;-~~l~~.lts ~f~l~~~~-~~,!5-~~~ ~-?.!~~~:.~~::_~~:~ 
220 volts AC ... af'"power· !req1.1enci'es· !ro.m_~8. to 72 ep$. . - ·· - --: ---.-::-. · · 

. . -. . . . - · . 

There are thr~e positions on the !~ont panel power swiich---an 

"o£!11 position, a "charge"' position, and &.n "on" position. In the -'"charge~" 

pos~tion, the inte-rtl.J.-ba-tt~ry i;~h.a.rg~A.£~~~ ~h-~. ~~!e~~~l._~-~}i!i·~ p:~~·er; '·.< .: .:,: 
and the equipment is other.wise inoperative. ln tpe "o~"' pos-iti~n-, . the · 

equipment operates !rom the external AC line power,and at the same time, - • · . . 
the internal bat:ery is given a trickle charge, I! there is no c:on...,.ec:tioa . • 

made to the AC p~we:r line or the line voltage is too low placing th~ power· ·· :: · ~ . . . . . 
switch in the "o-n" position will cause the. e __ quipment to "operate !rom the. 

iilte"rnal batter{. .... :. : . !:-' :--~. ·'" - ;~ .. ' ·;.·. ~:-. ;: · -~ . .- ·:.. ·· · - :, ·_. _ _.-
. The internal battery when ~u.lly charged will operate the instrument .-: 

!or about 12 hours witb the·recorder turnf-.cl'ron" and.somewhatlongerwith" · . . . . . 
the recorder turned "o!f''• . 

. . . . ~ . 
Operation o£ the instrument· fro~ t~e AC mains ma.y be c:onti.e.uous.. · .. 

. : ..... -. ·..Battery recharge !rom -a !ully-discharged condition _ i~ a~_hie~ed in .. :. -: 

about Z4 hour• euring ;. charge cycle who.se only purpose ~s to recharge .. 
.. . . . 

the battery: .. · · . . . . _ ..... · . 
·' 

· The batte';y--is c:onstr~cted from. be.rmeti~aiiy s;·ale~ ni~kel- . . . .. .. -. 
cadmium cells. Tbe charge rate .bas been selected so that they ca..-. be · ·: · . . 

·. continuously ~barged wit1]out ·damagJ .. ~n.4_t.hh a.ppli~s to both methods . 
. . .... ' ~ 

o! ope'r'ation, i.e. charge alone, _or charge and operation o! the 'instrument.,.. 

.The~~,~~-t-terie ·s··.;;iu-. not normally r~quire servicing" of any kind and at·e 

designed lor a service li!e of approximately 1000 cycles of 2:~ro charge 

to Cull charge. 8 

-
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3. 2. 2. !>djustmcnt o! th~ Instrument to Use Available Power Line. Voltage 

Tbe voltage selector switch is located_on the left hancl side o£ the 

Indicator TJn.it near the bottom.. To change the input voltage selection. the 

Indicator Unit must be withdrawn !rom the cabinet (Housing Unit). To 

I.CCOmplisb this, remove the plastic cle~t at t~e base o£ the {;fOnt panel o£ 

the Indicator Unit by ' r:emoving the three wood screws ~d pull ~e 

Indicator Unit !rom the cabinet. The voltage selector swi_tch is the screw

driver operated switch· roc·atecf at the bott9m left·" side of the tndieato.r Unit. 

The mar~ngs 115, 160, and ZZO are easily visible. The voltage selector · 

switch is seen in Figures s~J an~ 5•3. • - . • -: - · 
. . - -- . - - -3 ... . : . -~ . -·-a. ~ ~-:~ . ~ ~:-' 7 -~ -~ ~ ... :~: ?'¥ __ ::·::_·; :. · ·~-=-:;.;-

~ - ·- =-__:_::..::.:: _-:_ :.-...:..-_!.:...---.~- . -- --~::.--...... __ _ ,- ~-- .-_ .. · .. . 
-~~:..:.3. i. 3--.:. ·Power Switch--:-.:-··-~ - - ·. .:. =-.-.:-- .: - ··""" 

.· -
. -· 

Control of the power applied to the instrument ~s achieved .by . 

means (j£ a three po·sition s.wit~ii on tb~-~-f!gi~~r __ unu !ront panel.:.-· -The·~. - · : :-· -... ~ ·- - · -~ ,... ":') ~ .• · .. :,. .. :- .. ... -.... •.-. ~~:-:.-.~·- - ·- ---- - -- .. - .. ... . -
!'-~-tl:il·"ee · positrons are -~ark~d "-ol!•', "charge'.' and "on". . . -

. - . . . - . .· :_ ~ .-

11 0FF" position ~ turns oU both the b~ttery and AC lioe power. 

"CHARGE" position • with the line c~rd corinec:ted. between tbe instru.ment 

a.nd the local ;>ower ~ource. the b-attery is placed on charge·. · .it will : -.. 

~; . :r4fquir~ ~ppro"-imately l4 hours to c~mplet~ly recharge the b~ttery pac:k . 
from zero charge. Charging beyond the time wl:.en full charge is achieved . . 
will cause r1o ~amage to the battery pack or the instrument • . . 

. "0N" position - Two modes o£ operation ca.n oecur in this •witch po~ition 

and the method o£ op~ration depends up-en whe~ber th~ power line cord b 
.~ - • 0 -. 

. . . 

used. I£ tbe power cord is connected between th_e .instrument an~ the loc~l 

power line, tl:.e instrument _oP.~z::a~~!_£n_A~ fOwer and also· ''trieklerr charges 
• ~ •C:.. ·-.~ .. - · ·· - -- • ~ the ba(teries; .. Continued operation in this switch pcsition will maintain the 

batteries at !u.ll charge. The second mode o£ oper~~io_~ i.r\_ ~i.s _s.w1tch . 
• .L.s • • 

p.osition is-!rom"tbe battery. _ Batte~y ope~at~~_i.=t aehi.e'!ed:_by ~isc:Onnecting 
-ih-ep~:.;.,.-~. ; ··~?~d-lr~-~- ~?_e · A~Ii~_e-.. -x~---~~n -be ~er_noved completely from the 
-- ~-. .:.-":.--~- ··. ~ ~::~ ... - ... -:. . . . 

9 
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instrument i! desired. The battery. iC fully charged. "ill power the unit 

!or approximately lZ hour:; with the pen recorder in operation. or some

what longer when only the internal meter is used, and the pen recorder 
is disconnected, 

3. 3 LOADING THE RECOR.DING .PAPER INTO 
THE PEN RECORDER 

The pen recor_der is a modi!ied Model J 46 Rustrack .Pen Recorder. 

The modi!ic:a_t~o_n_ i.s -i~_t_b~~ _typ~_g_( driye_l'!\otor, a DC .rriotor is -used,. and . - .· .:.:__ 

the calibration o! the meter scale. The .n·eter &cale. ha.s been modified to- .. , 
; display, a two cycle loearithmic reading~ The recording paper which _ 

matches this seale is_ special • . H is_avaUable_from 'I.:J?.e Rust Industrial · .: :: __ . 
c~~pany; ;! M~che.ster, New Hampsbi;e-·as Ty~e--B3i39~ ·:_ Tb~- -R~~~~:_~;--..::··-::.· :~: ---·! . . .. .. 

Industrial Company's -~peci!ica tion control drawing lor th~s ·pap.er .. is 
attached as Figure 3·1; 

.. · The instrumeJ\t loadtng o! ·t:bi$Teeolfding:.p:a.per .is.· the same as !or · .. -, ._, 
. ~:...~-- ~ .. ':. : . _·· -=~ ~ .-:--=, .:- - ~- ·:·· -.. , . .. . . - . -·- -. ... . - - ·~: -·~ .:~~- - ~~; · .. _. 

any Rustrack Pen Recorder. · The threading meth~d ·u described in . ·: .- · 
... ·.. . 

Fig,1re 3· Z • ·Additionally, ' there is a threading drawing in the case of 

each Rustraek. pen rec~rder. Loading can"be ac:c:o~plished. with the 
recorder mounted in place. 

3. 4 SELECT[NO-·THE OUT·PtJT INBICA TOP.:· ·· · · ·- . -. .. . .. . . . 
. . . . . - . 

There a.re two indicators available, an internal meter and a per:a. ·.. ·o:. ... 

recorder. The Microwave Radiometer is designed to operate only one of. -:: •· . .. . . . . _ .. ~ 

these indicator• at any time, 1. e. it will not drive ~oth simultaneously. ..: 

Simulb neous drive of both the meter .. and recorder h not :required since - · ··- · • 

both indicators have meter lac:~s "which ca~ tie read directly. -. · ·· _ • · · :-~ -~·: 
The choice of m~ter or rec-~rder h mad~ by mean~ of & slide action·:.'-. . . . . . .. 

ewiteh mounte<l on the Indicator Unit !ro!\t_panel. • ~ .:·,_.-.· . ~. . .. . . . . ~ . . 
p II 

:... ~ . . -~-.:..;:.;._ --~ · . . ...,::-: __ . _ _ -

.. 
• -.-.:..· -~--~ :.. ~-~~ ~-... ~-= -~-· .'. ;;~· ·· ·~~- -~-: . ..::;,.. _,;,....... : ..... ~=···· 

-~ ...... _._ - .. . 
.......... __ ..,.... .. __ .. -·. ". .. 

-- - - .. . . .......... : .·...::..._ t.:•: . ·;. ... - ~ -· ...... 
-- - · · · - • - • • ~ • f ... • .. .. --- -· .;.. _ .. ,. 

10 



C00022011 .............. a. .. ----------------·---------
( ·. 

----~-----------------------------------

--------------------~~~~~*~----------------~,-----------

.. 

I I I e 
-.. 

~ . • 
h I i I 

a I I . 
,, ... i '"" I ... 

L_ 
~ - · 

·' 

--·· .. .. 

.. 

-· 

,-LIN£ "o 

-.. -

l(YI"0Nl 

----

-. 

. 

... ": - l:J_ . 
- . .. ... 

• ··- -- - - . . .. _. - · · · ·~ ,- : :"· !!".-··-. .. .. : . ... . ··- . 

I ~igure ):t~:·· 
I• Specification · 

Control Drawia· 
i!or Pen Recorder 
l Paper ·:-z..~·. 
\ . (Sheet 1 o£ z)~-

···-· ··- ---
... 

"~' ,. D7•r••••• ,,."''''" .,,,.l'"" tv••• •:.r•' "~ ... :.s 
tD\f.J.IIt~Ca; 

rue f. .:.:.. .. , .... l'lt. - ••• ,-
et. ••D. ~ tf• ·• .,.,,. o';r, .,- • 

ltMtotStD•I ••l , .. '"~"'"• . -· 
M~. ttD. ll•t• .... -



C00022011 ............ .-... _.• __ •.----~---------------------

- .... . 
·" .. :. 

r:-=.:. 

' \ :: 

. . .. 

.. . : 

r~ .. . . .. ,. .. . . .• 

•. •. , . ·. 
· . 

' .. ' 

~ - ·;' . .~ ... : 
.::..:-.:.. . ... ·: ~ ; .-.: 

. . 

.. 

. . ~ . .. .. ... ·: . : . . : ~ 

: .: ·· · · ·· .. APPROVED · 1~ . r __ ·: . . , , : • . ' FOR PRODLICTlQN .. ,--.~ .•. 
·. . . 1~-Fig..:: ;:;~ 

•· JAtl 4 lsOS -I _(_Sheet 2 o! _z.: 
•• ·- . . · . • t ~ ~ --- - · ·--·fia-~· 

\. --
~p E~R_) __ se;: ~-'A~~-~~.~-~·-~~q· ·~~·· .... ~l_~~:~ -fUL~ .---~-- ~ .. ;,_:z:;"'~.:..~L_:~ . ·--
___ ; ___ ..... - · · · ·~··· ···-·------··---.-... 1·- ---·- ·- ------- ='····-··""'·······----

'·.(P.(), a ~o23) so-146 I' fo!"'~, .. ~ ,.., ----
-~--.---- .. ·-···--\!! srr Nort ""1 · .,.,.:. _______ ····-

A f.;~;;.- ·;:;.---- -=~!~-~--~ .... ~;: ¥zr·., 



C00022011•--------------------------------------~~~ 
----------------

. • 

JW TO LOJ.D MW SET CHART PAPeR ,,~ f:ECOROE!t 

(Opercling power clisco~~ne~recl) 

1. Unscr"w ~nvtled rhumb·$Cre-.., at \lppcr left corner t;~l front 
panel end swing recorder optn. 

2. Push 111~ two relaiflit~g clips 11p; remove c:mftr Juf)pfy 
roll:rr and toke-up roller wir!t cordboord 'poo :.vpplird. 

3. Insert suppfy roller Info corc!hoorcf spoof ol. c~ott popcr 
so thor the perrorolio11s ln the paper ore: odjoccnt to tile 
rollc:r•s ~1111rleclsho~o~lder. 

4. Remon piece or IIIOs'ldng fopo to rc:ofeose cr-.d of cfurtt 
popc:r (tCIIU tope In srep 5}. Rorl out opprolC: a lnc'hes oF 
cflor1 poper, lec:plng perforarecl ~cfsro to the ldt on:f l>odt 
(dorl:) side up. . • • 

5. Kuping edgo:s of ct.ort pope,- fr1 alignment ·111ifh ends of 
cordboorcl spool, D11och end of chart popc:t Ia cordoocn4 • · . . 

_. tube• on th" toko·up spool wirlo. tflo piece _')~ top~ son./-.:.: .. .• ;.. •. _·- ~ ·· ··- ': -· 
from alep .C. Roll up sc:verol f11rt1s of c"orr ~P•t on to!ce--- ·.-· 
!!_!J)ool, ' with cllort 1 ide (grcph OYI:r ""hit e) . 011t onil · 
vlilbi'C;'" · · 

_ ~~~;; , _ : _"" :- 't~?!.~~~~~~~1j~h~!f;~(:r~;.~-~,~ ~~:~~~:.~.t:··~, _· ·f ~:::;-~~:~ ~:' 
~ .· 

... 

. . 

.. . . . , . ~ .. 
. . · . · ..... 

.. _. .. . . 

: .. . . 
. .. 

.•. 

" · ~. •: . • :7:j. loa ! .. -. -:. -· 
-----------------------..---., ·. .·~ •. r· ~ .. :: ••• ~.~ 

• An initial cardboard .tube is shirped in pbce .-ich the rc· · ,:: / : ·_. • : . .. , :• •• • ! . ; .:• 
rorder, its use perlftits remo.,al of che charr paper roll after .·•• . • • ... . 
recording is complecrcf. Subsequent cubes an a'·:ailable from .. •. _... ·. : • : :. ·: :.' 1 ·• 
che-und-vp supptr ro!Ji should be lt2nsfctTcd t~ che cake-1.1p 
spool !or rcloadins. ' · .... · • 

TiruTe 1. Loadlng Chart Pilper 

. .. ..... . : ... ~ .. 
• ~ .• • • ,.. r • 

. .. .. · 
;,. . 

-- "~---=-----. ---· 
..... . ~ ._ . . ~ 

- .. 
- .! :.. : :- .:·~ ~~- ~- t: ··.: ·:· . .. 

.. -.... .. ,. . .. 
.- -.-- ; . ... . .:..----- ·-· . ..... -......... -. 

.• .. 
J.,oadicg Instructions !or Pen Recorder 
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1. Brin.s fO~C·I!p Jpool up so '"ol c":'' r=pcr licr. ''"oo!nly 
over fQp roller, plocc tol..c-wp l;lool end pivots j" their slot~. 

8, l'lirh lclr thumb, sq~.~ccu ~rol:c osiclc, insert end F"ivots oF 
supply roll in tl1cir :Jiots while foking up c.11ccu of chort 
popcr loop ond c:ongoging paper pcrfororion:. with tht 
sprocfcct nuf>s 011 tJ,e drive J,~.~,. Rclt'ose brol:c. 

9. P11d1 do~n on. reJoining dips, focl:ing supply ancl rokc·up 
spoofs •n the~r ploccs. 

lO. Disensoge scor train on left ~iclo or recorder cltossis Cue 
Fig. 2) b;r prusin51 gear ftoin vnit in direction ol orrow 

• Inscribed thrrcon. · 

'ITI:CMRONOUS 
kOTO" 

. ·-

,. 

. : .:,. . -.. - -~~~-~: ->---= ~:~l~t;~;~~~~~-~s:·::~~~~~~~~: . . . . 
. . -·· .. 

- . .. -. . Figure 2. Lett Side VIew of :Recorder -~. 
- • - ·- • .. • ~ •• , .. # ... _ ~ -i.-·':.. -. ·: _. 4."- - .. .....:...---; .. - ~-·

.. -- . -·. -· .. :: .... , -"!"' ~~~ ... ... .,..-: ... f'- I. - • 

11. While 11•cri trairi:is cfi s~ngoged, p~.~lf fa~.-up. spoof in its ~ - ·:! • . • . · •, . · • 
tab·"~ cfirtction u11tll tn~ Juirotd startirtg tim~ LESS - · •· . .• ·~;~·- ~::. t• 

TWO HOURS just oppeors on the fro11t of the TOP rolt~r. : ~· · · _ ~.:;· -:. - -:: --. . . •. · :" _ .. ; ;. 

. - - .. 

This operation should to\e•up oil the sleek in the c,ort .•. '. ·:. •. ~ .. .-· ~ ·_-·:._- ··, '· .•• , -;.::. 
poper end oliiJn tfte ..ACTUAL duird time wirh the scale~- ._ : ·::·. ·:·-:-:. ~: ~-! • .: ·_ ~..:, -. 
on fit• fro11f oF tJ.e recorder, Oeck aprocl.et nulls for • •• •. • :.:·· • • • • "· •. -:. -·.• 
positive en;ogement. • • · • . • 

. 12. Cf~j.f l~corcfrr• engage kn~~rfod tftumll•scrtrw end tigJ.tn~. • -· \'. -•-· .y · .. ~.--·; · · ~~·:., 
13. Applr pow'!r on~ sJg~_J-ond·L•;in?eccirdrng;::- ·· ·- . · ·: ." · · · · ·· ·• ~. . , , •• 

: -·~· • - - .. . • • . ..... t"' ••• • ....... . 
14. Ch~-ck lor proper operotion o~out l5 minutes after stort oi ·· : · ~ •·· .. ~ .- • 

__ :.!•carding. • · . ~:· · . · . ·-. 

15. Whet~ cltort pop•r roll ;, uf.o~o~atc~, rclo~d ot ·.,..;;:- .. •· • .... 
-- ... 

-I 

-. . . . .. 
·- ..... '! 
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3. 5 · PLACING THE MICROWAVE RADIATION HAZARD 

MONITOR. INTO OPERATION 

3.5.1 Ceneral 

CAUTION 

Do not connect the instrument to the local 

vower lines until the -voltage selectpr . .• . ~ . . - . 
iWitch has been set fo .the'' available.lihe 

voltage. Otherwise the pow~r e..•.pply 

------

,. 

·- :-·- _. . 

• q t . 

. . p.nd/or tbe _batt:ery p~~- may be ~es~.r~y~d.: . . ·: ::-:-·.:.: _ ··.:-~-: ·.:· =:-::.~!-~-:~· 
· · · - · ... · ~ . ~- . • !""·" • • . f:: ·Lf"'"r-.....:.,;-..,.. .• . -~p.;..... .. . -····.· - ·-~ · .. ·:·· - · 
. .. _· The pr"evfOu~ sectfons r. 1 thro~gb- 3;"4 have described how the . . - . . .. 

Mic rowa~e Radiation .Hat.a.J'd M~nitor is adjusted. io ~se the locally" . • .... 

available electrical power, bow. the pen recorder h'loaded 2-nd how either :_ ;:::~.;:~ 

;, :.:. the _int~r~al.mete~~th--....e pen· i~.A~-~~ fs :~et~t:i~~-~;;~_~ic~te . u,-~ ·m~~-~ur~~ '~-.. ··, ~ -: . 
! : . 
' - · . power. ·when the · above adjustl't:\ents bave been accomplished. the .instru- .. 

mentis ready !or use. 

The different ways the Microwave Radiation Hu.ard Monitor rnay : · · · 

be placed in opera~ion are. listed below an~ eros~ re!erenced "to the . . 

applicable paragraphs of this Ope~_atir:g ~h~ -~~J.nt~':lanc:e .J.4_anuu·~hi~b··~~~?~~ ~-~; 
. ~· : >:·- cesc:ribes' in' d~tail.' ~~ 'pa~:tic:~.l~r adjus·tment~ and/or the output indication!J.· . :: ... . 

. ·(A) 

(C) 

. . . . . . •. 
' . . 

Using the Internal Battery and the Indicating Meter 

Component Position 
: 

Power Line Cord Disconnected 
Recorder Switc::b . . . OFF. · 
Power Switc.h · : ...• ... ~-:-:-ON . .:..,_,_ ~- . 

· Using tbe .. l~t~rnal Batter·y ·and the P .aper_ Recor~er 
Component 

Power Line Cord 
Recorder Switch 
Power Switch 

.. _: .~_ Po•itiori ~-"~--.:.~

Disconnected 
ON 

· oN 
··. 

.. · . . 

Using th~ Power Line and the Indicating Meter 

Component . · - ·: · Po,itio,; 

Power Line Cord Connected 
Recorder Switch OFF . · 
Power Switch "ON · 

' . . . . . . .. 
Section ·· · -<. 

. 3. z . ·. ·" . . .·. 
. 3. 4 · . . t . 
~- 3. z .. ·- . . ~-:: · . 

. . .. ,. ..... 
. . . 

Sec:t~on "'· 

3. z 
3.4 
3. z ..... 

.. 

Section·. 

3.2 
3.4 
3. z 

. - . · .... ~· .• . . .. 
.. _ ... - . 

.. " . .. 

·• . . 
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(D) 

\ 
Using the Power Line and the Paper Recorder 

Component Position 

Power Line: Cord 
Recorder Swil<:h 
Power S\vitch 

Connected 
ON 
ON 

(E) Charge Battery 

Component Position 

Power Line Cord . Connected 
.. Recorder Swit<:b :...:..,__:: .... , .... , .. Not .applicable 

... Power Swrteh . . . . _ ~~arse ·- · . · . . 
co-··~ ·:- .. ~ --- ----::.:-:. - ·. . .. . . -

. ... -
. 3. s. 2 .Applying Power 

Section 

3.2 
3.4 
3.2 

Section 

3.2 
3.4 
3.~ 

-• 

The operation of t~t~~ument i&....e~s_enti~Jy_!he sa~~-:.wnethe'r ·-:- :.- ~ .~:~-.~_:: , 
- ~ -- - .. - . - - ..... :. - - -- -~-~ -- ~-- --:-=. :"': .= *-~ -.. - ·..:: :.._:.. - L • . - · .. -- ~- · ":' ~ .: ... ~. :·:~· · : -~· ::. .: ~::.--~ 

. .the p-ower.,..l.OUrce u~sed is tbtt internal" battery or·the AC power maw~-- When . 

. ... •. ·•· : -,.""':.~4.-- ·-:-:-:-t:. ~ -.. . . . --:.::· ~7- . ~ .. • . . , ....... - ;:- ·.. • . • • :_ . • - •. .. -.. 
tbe power switch is rotated to .the "on" pos~tion, and the indicating_ meter has 

bee~ s~lected. the .range ~hange light will bli·~ !or a _l.ew seconds. and tbe : : : . . 

meter will reacl_u.psc:ai~ •. . The . sam_e ~outpu-t indica.ti~;;.,~ ~ill ; b~ ~~-iea·v...ilin~ iii~ -~--=-=~?.:: :: 
-. .- ··-:- t.,:-.o.-:~-~ --- ·- · f_~- ~~: ~-..::.i': ;:~·=~:-:-:·~ · ·:: - =~~.;~~ t- ~ ~ "! .... _ ~::. ":. ~ -~- !"~- - - - - :... -- - .... .... -•• • 
P.e.~ .r~c:or,de r .!s. used as the output .indi¢ator. In this ~ase,. . the iang·e change 
i~4i~·a.tor .(event 'marker.) will rec:~rc! a change of scale !o.r several second~ 
be!ore stabUizing to tbe correct ra.nge • . After power has been applied for !our .. . . . . ... -~ .. . 
or !ive minutes, bridge balance should _be cheeked Uld adjusted. i£ necess~ry. .· 

3:S.3 _Bridge Balance · ~ --. -- ·. >-·: ·· "':""" · ·: -: ._...,.~i --~~ -::~.:::.~-· ·· ---~ · -- :~::_=~ ~-: :. · 
: . "> - ~-."::. ,~;:~er'~ . at~ ikre~'lirieig~ bala~c:ing controls on 'the front 'panel_o£ the • -~ .. _:;~~ 

Indicator Unit, a coarse resistive balance, ·a fine resistive balance and a ~ · · .. ·. ~.: 
capacitive. balanc:~. The resis.tiv~ balance sh~uld be checked and these tw~ · · · ·: ;·: · 

;,, · contrc,ls adjusted it necessary !ouzo .or five minutes a!t~r each time the ·equ.ii):. ·_- · / . · 
• ... _:; 

7ment is tu·;~~d on~ A£ter tbe initial bridg~ bala.nce adjustmentlt the balance . .. ·• ·,- ~. . . . . .. . . . . . . . . _":. 

. . ·. should be checked perhaps twice at 10-b'i: 1 s minute int-ervals; lf adjU-stments · .•.• ·. 
: ... . ... . ·.are need.ed;· ··car~ shoUld be taken ~o avoid overshooting the _nark by inten• . · . .' ·; : 

tionally adj~~tini les~ than all t.be way .t~-;~.:rt9 indicator meter re~d.ing •. The .· - . 
.. ,_:.:.~~--::.-...-:,._.....;.. . .• . ... :;.;. • . •. - . . ... ~ .. .-:-. ::~ . .... . .. . c.. -

resistive ~~ce contT"ls are finger kno':Js while the capacitive balance ·.· .. ..... 

control is a "screwlriver adjustment.' The capacitive balaoce control .wiU- . 
. . · . ·~ .. . . ~- -· ·-

rarely require adjustment except when Sensor Units are interchan,ed. 
. . ,-. . . T~c:-omp'lisb-bridg~-b~l;ne e',!!tl)'e'= Se'ns-"oi-~nil ' sho~d be com-

· . . 
~·111 · . • 

·- ·:···:- ··: pletely lowereran$'iae .the cabinet and the< top 'door closed. With tbe recorder . ~ 

turned o!£, the balance controls should be adjusted !or minimum indicator 
• .I 

• ~ I.· . 16 . 
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meter re~ding. taking care to avoid overshooting the. rr.ark as mentioned 

above. This adjustment ~an also be accomplished with the recorder turned 

on by adjusting !or minimum recordc:r indication • 

3. S. 4 ,Interpretation of Readings 

The field strength ot the radiation !ieid is indicated:on either the 
w ~ • ~ - · - ..... . ----~-'...1·. - . : . -.. ~ ~ ~ 

internal meter or the pen recorder, .• .These two rea.dings are identical . - . . --· . ;-· - . -.. -- .. 
wit.hin the indicating accuracies o£ the meter. and it is immaterial as to 

. . . 
which method is used. The .scales o! the output indicators. indicAtOJ:. . 
meter or pen recorder ~re-i<!enti~a:t:~-.--~f~ri-~c~i)Sr"atei~o- inciieat~ :- --- ~~~::~:_.-_ ... 

. -._ b~f~':'ti-~cttiYt6fifc\~s\iiJ;~~~~i~-~': ·:- -T~~;_;~r~ lou~ 1~~~rith~i~- - .. 
. . . . :.::. ae'de5whiib' ~ie' cain;; a ted to'; i~di~ate o. 05 too: 5 ·mw/cm'l.; 0. 5 to s. 0 . 

. . ' . 2 . 2 . .. z . -- --· . . . . . 
· mw/em , 5. 0 ·to 50.0 mw/cm ; and 50.0 to 500.0 rnw/cm • ·One full _ · ·-- ·- ~ --~......; 

:.!_, _ __ • · ·_ -&eal~··a·en;~tiorr:ofh~~, ~iiir•·~-niea1~.:~iad";=~c==;~~:~ 'i:!} ~f ~To\~-:iog~;i~-~ ~· ~- :~-- : 
. \. ~- ·- -- - ·~-. --..r.'--.~·F'•-; .. • . ; ..... ,_~-!f* _; : ,.~ ~ --: -~- - ~~-~ •. - •.. """. . . • • 

,--mic-s'C'a'les; 'thus'-one~range di'inge is required to present aU !our scales. 

- Thi~ ra~ge change is accomplished automatically. When t'be field strength 
2 . . . 

is greater than S. 0 mw/cm , the instrument automatically changes ra!'lges 
, · 

and presents the tw9 upper logarithmic: scales, i.e. S. 0 to SO. 0 and SO. 0 

to 500.0 mw/cml., The ·range .change is in.dicated by a_!b.shing light on_-~;:-~;~:;:7:: .. 2.: 
. .,:._, ..... · .......:...=..= · · ·. - ~ ---- · . . · .. •. r' .•• - -~ . - • . 

lront p~_el_o.£ .t~~ ~acli_ome1-e:t:. sensor wb~~ the indicator meter is in use and · : 
• • ,._-.· · -· •• __ .J .. --" ·- ·· • • ···- • • 

by a recording c1:.2.J'\.nel (event marker) when the pen recorder is in use. . .. 
The sensor bas a thermal ~ime constant and the outpU;t reading is 

the average pow,r value. ~e aveu'ging time h approximately 1 sec:oncl. ~; · ."-:·. :. 

'l'he .raptd switching of tndic:a~or position during th~ taU-o!! !o~ th~ high. -~- :-: .:_ ·_ - -. 

· · ~ange ca,~s is d\le to ~~torn.at.ic: ra.nge ch~~-. ."The . .range. chacg~ indicato-r .-:. : : 
· - ----:· · . -,.- - ·- -- -.. 4' ·-- --. '• ~~ - • · -· .. • • • • • • • 

will show high range signal present !or a longer period th2l\ the _signal is .· . 

present due to the the.rmal _t~~.! . ~~n!t~~!_of -~~ -:~~~~~r • . . :• 
. -- - . .. .. .. .• . . :· . ' . : . . 

~~ -. .. ~-
-~_: . 

-·- .. ....... 
' . 

I ', o o , o • , " _.,; o 

-- -- ·· ·· . . . . . .. - _...:. .. _ ..__-.-. , ~;i~~ - ..... :::-,;:. ; . _ .•• _ ... ~ .;,_-._- ;.;- ·-:. ~~~ =-.- ·: ___ _:... _~-- .~-- . :. - :. .. ·' . . . 
:.-J..:~ :.._ __ ;-~;i-· :.:::.ri-=-:z-~-~ ~-· · ! .. .. ~-- .... :-' .. 

. .. • · . 
~~ ··-: -:-.j. ~,. .. .......... - -_;,._· - ~ ·-~·-

- .. .:...:: -- - ~_. __ · __ -· ... ·, _ ... ,. ............... ~--. .. - . ·.·;· -
' 
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4. THEORY OF OPERATION 

4.1 CONCEPT 

The concept o! operation o£ the Mi~rowave Radiometer is very 

simple in prineipl.e. It operates in a manner which is almost opposite 

from the way a T;Orma~ radio receiver operates. ln" the norma:l radio 

receiver. the ant.enn_a is designed to have a low insertion loss ' so that a. --·· 
m~j;-ri~/of J;e-r..rt·~;;;;e~:d.~i--:.i-~n~rgy ~rti-be:aclivere"d io the -i-f . . .: .. 

.-1 4"•-J:...r• .. •• ___ , •- . --:- • • • • • • 

detector.· ·The ·advantage ol the normal receiver's operation ls that it 

.• 

delivers a maximum amount o! energy to _the detec_toZ' to~ ~emodula.tion - · 
- - --=.-·:-;- ~;-!' ;..-=-..-.::'"- ~~ .;..--""T'~- --~ · ~ .":" z_ .. ';"' : ,-.-- ·-.- - ~--· - • .. • ·~ - -.- .·· - --- -~· - ___:·..::;,....:_-~- -

-~!:~;~~9;. &;~-~~'f~:.~~·-1~t~~-~te.n-i;~r:" 1'S:e r~·~e-r:r:Qr-inte-llig~e. : · '- ~7-. : -;.:~ 
is tb_e main purpose~ o! a communications system·: . its c!isa.dva.nta:,e'·t ·s ··that - y ,_ : -· - . - .. . . . .. . 
the antenna deHv'er·s to the detector, !or vector summation. \'Olta.ges from. · · 

p • • ... • 

eaeb o£ the radiated s"ignal' rays•w'hich. ha~e .. arrivea:atthe part~-'- . . : · · -~ ~~=-~~ 
~-~-~-~- ... ~~ ~ ......... -.;...-.- · .. !.;.. __ .. . _ .. _5 !- .. J • .:.:::..--"" • • : • - .... . - ·-· . .... · • - .. :~: .• -: __ ·-::.·:~-:-:~ _ :;_ ~--~=~·: _ 

antenna·locati,pn via a. mU.rtTp1iC:i't'f"o£ pa.tb-w;-:- 'Tlle·:Vedcf£- iUriimat'ion .wQ.i~h - ! ·~ · __ ·_ · 
' r-:: :-:-- ~-·"';" ._ ":'_ :" .. . ,.._ . . ... . . . - -· · .. . . - . - . 
results from this niultipath situation can and dot:s result in cancellation . . .. 
or suppression of portions ol the received signal. In pra.eti~e, to ma.in· .. · : . . ... 
~in an adequate signal level at a communications site. the well·known • · ,. 

techniques of space and polarization diversity are used. ~ 

~~ . _Tb~ R~diati~ri .Hazard Monitnr oh·the other harid-i·~ ~ot -~q~-"t-~11 - t<l~~:---=-~:~;·z: 
:. ,__ . .,-..r •. ~r;:-;..:. ~ -- :.!.l.c ~-:: .. z- ·-~- ._.,.. . __ - ·- • . - - · - -.- : • .. ,. - . . .. • ··.-

- ~~_n,ocfula te_ any siena.J.s but irislea.d i\ mu'h ac:cu~ate"ly mea:sur"e th~ indic!ent.. . . 

field strength at 2. particular potnt.. "I:he Microwave _Radiation Monitor 
. ~: . 

. accomplishes tbe a_bove requlr'ements by us.i.ng a sensor which is essentially • 

a "ery "lossy'' atltenna. Thi.s sensor achieves 'l:)otb the effects o£ poluiza.- · ·:_:· :~ . . ~ . 
tion and space diversitY by adding. as sc:al&r quantities, the power received -.• · · 

-· ·- . -~ .. ~ ·.· ... ~·=-=---- - .. .,.... ... .... .. ,_ :; ··-- .. - ,_ - . . ... .. . . -···· ·.- · t~m· .a.ll of .the v~rious r-Jmiiltipa"\11 signal~ which arrive withiri'its ~· .:· . · .• : · · · 
. . .... . : . -.. : ;__~-~ - . ·.. . : ... - ·. .. .. ·- . . . . . . . : . . 

e!fec:tive "olufl)e. ·Its manner o! "ope ration ls very si~ilz.r to the way the · 
-· human body capt\lres r-! radiation.· and th~s·operation;s achieved by. :· ,~ . --: .· ~·.·. 

winding ~& ~ens .or ca.ntenna> which consists or a. series or btgh toss. ~on

due: tors which are evenly dist~ibuted. These Hlos~y'_' conductors are • • 1 • 

- ·· lineariy _ c~upled to the electrC?~agnetic !ield. and when excited by· the 

-: ·. ·: ~ . · elec tr.omagnetic field, a current !lows whfc:h is propo:tional to the !ieid -. :; _, . . z . 
· · ~·· strength. This c~rrent causes 1 .R. beating o£ the "lossy" conductors 

which changes their temperat~.tre and "their resistance. A measure of 

13 
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the change o! resistance is an accl.lratc measure o! the incident Held 
strength. 

The scnso.r is implemented in practice by winding: a continuous 

length o! very .small diameter wire evenly distributed over the 5ur!a.ce _ 

o! a sphere, the length o! the wire being 'rn1.1ch lar~er .than the circumfer

ence o! ~e &pJ;lere. Tbe ~ire is selected to ha~e a hish temperature- _ 

cc.ef!icient-o!-re:sistance; i.e. a sm~l change in temperature c)£ the . ~re .. 

will produce & lar_ge chan~e _in '~e . res!s:t~~L-;{ ~-.. ,yf.~. ~- Jt h then . . . 
. • .. • ... :.:......::. -~---·- ~-; · - .- ..... ., _ ... -~ --..-__.p.o- · - -

ponH;le-yo-meas.~.~re the_ "ch'r rlge in ternperat1.1re caused by the heating 

e!!ect o! ~e incide-nt electromagnetic: field strensth sim~l_y 9Y.. me~.~~ri!lg _ ::_ . __ ·--- -.. -·· .. ...- .. .. --.---- - -· 

the _c~ang~ o£ th~}!!_~~~~.~~~-~..,~ i.~'f,?~~~~-~r}~.ie~~ - ·: .. -~·-:-':-!-~..:~:..··,:;.:::·==~··:"' ·:_· : _:, ... _-.;.: 
.• :~ · •.-. . -·I.: • ' ~ :;., · .. . ~rJ :.---.•_! - · ....... ~ · -- • . • - • 

:: ~·-::-:. "k te?'lperature cjlange in·tht. _senso~ e~!~cnt c~n also b~ caused . - _ . • : 
b.j"a ;-bange .. iri . the .~mbl~nt .temp.erat~-r~:· The ei!~c·t ~f~mbient te~pera .. · . 

ture h compensate-d !or_ by ~a ving ~tl i<!enti~~l ~-~J?-S_~r W~!._cb ls ~!_5h~,_.. ·-: · ._ - _ .__::.::_ .~ ,. , __ :._. 
·-·· -= ,.· - ·· -;":" • , • :' -- ··T ::-:: ·. :. _ : =:. ,;:.,.: c;.;.: .... :._;:- &-:. -::.- .. - . ,. .. r :· • · •" • • ,.__, -·~- ...... ·-- - ·--- . :. . . . ... --• -.::-. · .~::-:=-:... 

'o · same·~-mb~e-nt ~~~-~f.a:u~-~ .t,~ :,~!_.~~~o!~ .-~: i~~l~t!~ !r:OT -~~ ~lec£tr9:·=--, - :.~ __ : _: ·-: ~ 
. -. ~:-~ mig'rielrc:·.:·niid-.-~Thli-~(eferin.~e 'sensor :is placed i~ th~ comparison arm 

. o!"tbe in;p;danee bridge; th\ls, ambie~t tempera.t1.1re ef!eets a~e greaUy 

reduced, ' 
Further, · in order to maximize the 'change in temperature·~ which .. : . 

a small incident ele~tromagnetic fi_~l<L~-o~~ C!us~, . the- _~_ec.~~~-~d:tts · .;..-.-: i~.--~ :7~: -~ -:~-:_;;.:_-
... .. . .. · - · ~ , . . •• . ~.:- .::i ,·: .:.· .. :.;...;.·.:s.---;, -~- · .' -_t :0-- · · -· - · ~ ·· ·- .. :- . ·. ~- . _ .. _ ... -~ 

.-.: -~"re!e:-ence- el'ement are pla~e~ i.-1') an eyac:uat~d ~hamber--which decreases th_e .. .. . . .. . . . . . - ., . . . . 
. the~;·mal-~Ju?ii~fof~h·e..:ant.~nna- to tb~ out-si~e ~inbient. ·.· -- ... · 

4.2 DESCRIPTI.ON OF THE SENSOR. 

The sensor which is used ~n the Mic:rowa.··e Ra.diatior\ Ha~ard · 

. Monitor co.nsists o£ t-#..o._.2 ,inch :s.eps,o.r ··-spberes. • ino\inted \riside "o£ tWo 
. ~ . .... . .. .,- . - ... t' • . --:" ... ; _:__- - .. - - • .. • -. - • . • 

laTger diameter bell jars wht.:b ~ave been mounted base to base ~n a . 

glass mounting !ixtu~_e_ ~Qic.h.-.a:ts_~_ .prQ."ti~es ele~tr.ieal leed~ thtou~li· · . - · •. 

. connectiC?.n.~~ A. pb~t~gr~pb .o! the sensor is sbown in ~-1gure S-4. The . . . . . 

interiors o! the bell jars have been evacuated, Ea.cb o! the sensor spheres 

have b~en....wow·.d .with 60-~c:b.e,.s;-Q£ 0-0POS.-in'"eh~diatt·f~ei-= Baleo:-Wi:t.e~ -- The -
- -;- · - ... , - ;.~-· r-~·....:..!:...-~..!-- .::,;_ . ___.... . , • ._ _ _ ... . '· · - ...... . .. .. . . • 

windr~g~ -on th~ ~~Jo.cP.~~-e_r~~ .• ~~tr.oll.ecL:$0-fba.·Fea"cn ·~enio£-'i$-'nearly ' 
identi~~(to. the.' other~ · ~ This is nec:esiary so· that each sensor will have' the . . ,~· . .. ~ -- ~--- -" · · · . ... 
eame thermal impedance with the ambient. Inside tbe bell jars and between 
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tbc two sensors is mounted a microwa\·e absorbent material whose pur

pose is to r-£ shicl~ the sensor used !or thermal comparison. An 

absorbent material is used to reduce any rc!lection oi the received 

&i0nal which wol.lla result !rom this shield. It must be remembered that 

this instrument· will add the power o£ all received signal vectors regard· 

less ·of source. L"'ld a reflected •ignal would.dist9rt the field pattern ol. 
tbc ~cnsor. 

,· 

4.3 FUNCTIONAT.o-DESCR.TP.TION- ·.OF-:~ INSTRUM-ENT- - . :.. ~ •-. _ ·-
. . . . - . . . - ·. . .. ·-

.. - . --- .... ---· . . ··-- - .. 
· The instrument c:onsis·ts- of two sensors--one exposed to the ineident . . -- . 

:. 

microwave radiation and the other shielded !rom it._ The tw<>anten.Dae· -.. ·.- .- -:-::=t.:: 
. . .. . -..s.!...~ - -· . - --· - • ~-..:---· -- -:....-...-.- --- · ~-·~ .. -:.--- -~~ ":"'~ 

(sen'sorsj·:.a.re ~co~~~c(eCJ~iii ·a ~~~ c:rte'UH""tn.Vtriah"~e-i: .. such that~-thermal-- · ·-·:~~.::.:-=: 
.. __.. ~... . . . ~•-r- r~--- 1-- .... .. - ·· ··· ·- ••• . . . .. . • . . -

~fiects arec~cef-ed-th~t inic:rowave ' :r~"Ciatioii b":detectea:·. ~he brisige is •. 
~~-c:it~d: frb~ · an.·Ac· p~we~"'ioure· e~· .'the AC bridge ~balance voltage is 

. .... pa~ sed . th_r?ugh a 'narrow 'b .. and !il tei' tente'~ed'·i( ihe ~~~ci\ation;"'frtq-~·e-ncy -.· :; ~-:~_:,¥~<~~- . 
ir.:d· ~me,urf~a; : . Tli~~~-p-iiiif<t ft-gni;fti~&e~nr~is!e·d" fr-l'='·p-aii11.ii .. by:·a:n·-: • .. -=.·,: ~ _ _:··~0.~ .. 
f'u"t6in~~tfc :;·in~-e ~~h1rlge-~a:te and :a lbgarhh~ic n"etwork. ··The logarithmi~ . • . 

network output is connected to either the indicating fueter or the_ pen · · .. :·· 

recorder according to the operator' • choice. ' . . . 

· 4. 4 FIELD PATTERN CONSID.ER.ATIONS:.~ · .-- .._:. --:.- • ·"!"'-=.-·-·;.;_~· .:~:7'~~:=::;?·:·.'>:t·~::f.;:;'~ 
- ~ .. · . ·. · -r--.-.:....;. :.:..~ ·ei-= ~-~- i'=-~_ :. · ,!-~·=J.:..:.~--.: i:·c-=-;_;~. :. .. ~-: .. G.!.!-::..::.:-. ~- ;:::· · . . r .: __. -----~~· ~~ ; · ·- ... · · .. ' . 
. .. · -~:.- .,. • ..._ .. -All.o!-the outside. metal parts or the major subassemblies of the 

..• ~ -. • . - - . . . 
. . Microwave Radiation Ha:ard Monitor are covere_d with a material that · 

." :' absorbs mic:~owa.ve radiation. This is done so that the presence o! the ._.·_. .. 
· ,f;: · instru~ent within ~e radiation !ield will not di~turb the distribution of .. ~ :-.. ~ . '::··~ 
··-'e· the field in. a way that an erroneous reading may resw~· .Without th~ · ·. · : ·· . =~ . ·:~·: 

•.. , ... ·~,~-absorbi.n.cr -rri:t'e.ria.-t,-~-~~re~o~id ·t>-e?r.irteetions·,ort11-e· r:i ~neigy bo~ ·. · . . · . 
., • a ,• • • 0 •• 0 0 , • • _ 0 • • • • 

· ·metallic: portions·o! the instrument, and these .reflections have "the e!Cec:t ... 

~·_of changing tPe sensors' antenna··p:auein-~_;,;.·.ks""i~pplied.:qf1.t-me·a--~dred · ~ · • : ,.. 
.... c .. · . . ,.... - ·- ,._ - .... -·_.:...,_.~ ... -:. . . . .;.. . . . 

: .. - ·:· . pa:ttern is ·tl'emfspl;i~ricai !or frequencies above 2 KM &nc! a. distorted 

~emisphere in the !requency range o£ 1 to 2 KMC: · ·. . -· · · ·: _.:...-: . . 
. --- . .. •. • - · .. _.:_ . ......::..:----- : -~~-;F- n.:,r~;;~ . L~~ ~r.~--! ~~:=::: ~.:=::-:~-·- - ·. ·-. .. ~· -

··-· . - . 
~ - ~ ,_ .- -

-· . . . .. - · ,;..- ---7'~'!--;-~ -:--:...-:..:...:;. ;;-~ .~.-.... · ...... - · -· 
• . * . · -
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s. MAINTENANCE 

5.1 GENERAL 

Figures S~ 1 through 5-4 ar~ photographs ot the equipment !rom 

which various ins cr1.1ment adjustments can be located. !he voltage 

selector switch can be seen in Figure 5~1 and aiso in Fig1.1re 5-3 • . The 

· calibration adjustment is seen in. Figure 5·4. The bridge exc:itation 

voltage a.djust;ment is seen in Figure S· ~. Finally, the voltage'regulator 

adjustment fs seen il) both Figures -5-·3 _a~~:· .• ....:._;._,~ ~. _ . . · . _ .- ----,.· • . -

· Fi~ure 5~5 - is a pbotogu.pb of the Sensor ·and ies housing. When· · . ·. 

the Sensor is installed in this housing, . the _unit so constituted is r"e!erre~ · 

i!:.0~~!~~:~ -~~ 5?!.::¥.!:lli.;.;b ~--t-~; ·~~-~1~ .. ~~~-.= -~· ··::~~~~=:~·:;~~-~-~~:;E~;~:~~:~~~?-fl:.;~~~ 
.... ~: .... -:.· t_,gure S-:6J~--a.-scl:ematl~w1r1ng c1agram o! the-enhreUis~ument. • ...... ~ .• . 
~- ... ~:,.._ ~<;. ~ . ~. ~ .. _ ... ; •• : . ... .. .:. ·- - · :.:... ... ..: ·. · : • • • . .... ·- ' .i,_ • . •• ~-- ~ • 

.. · ,. 

S. Z CALIBRATION ' , · •. . _ 
• . . .. .. --· ~c~ , ·.- • • . .. • :·.-· ... -: .... · · :;f.:·.:.:·~- -~ ,;. ~ :w~·· ~-'"'"- ::·· · ~ _ :_.·::' ~-:. · ·- ·. ~-·:;:~~=~;;::_··. ;· ~ .. :~~---~~~~: · 

. ::=.~: ~~Jva~~ ~~--~dlc.~~9ti~l-t~~..!l~.:-!2:c.:.~·r·.:~~cf?.,~Pli•h:-~~:by. ··-.· -:- .~-.... ~ -'"' · 
~ -raising·the Sensor -Unit to. its operating -position and placing the Sensor : 

• l • • 

Unit in a radiation .field o! k.nov.tn power density_. A !ield density of about 

200 microwatts per square·. em is suggested. Calibration may" then be .. . . . : .. 
accomplished by adjusting the calibration potentiometer which is located. · " 

·on the .right hand .J.i:d~. 9...!. \lle .. l.!1~C~!<?.;o.J[p,!h:. Tbis ~alil;!atio!' adjustn:e_nt i~ :-~;:::.~;~--~-..:'"-~ 
a. 30 tul~i -~r~·r;ew_d_-:.i~y~~. adj~·st.~ent pote~ntiometer .;hi~·h is r-~~c-hed by ~itb: .. ,. :~- -~~:: ··· · 

. . -·. .. . 
.drawing the Indica to:: Unit !rom the cabinet.· Tbis may be done by removing. . 

the black plastie cl~at at the base of the Indicator Unit {ront pa.nel which is ... '-. :: • 

"held in place by three wood scre~s.· Tbe~~ i_s an. arrow on the ~i_ght h~nd · :_..:._~:; ._-
. side of the rec:order ease ldentifyins the e'alibration a~justment: also this". ~ :. . .. -~ . 

.. .. ~djust_ment may be ~~en in Figur~ 5·4. CalibiifionaCf)_ust~en't'sb6iJ:id only .. . ··:_': :. ·. 
~-~~r~ly b~ ne~es~~ry~ . . . ·· :-··- . ~ . . · · •· · 

5.3 
- .. ~- ·-· .. ·. :=:=-··:-:-:;.-- ~ · .. .. . ~:."":~ : ... .. :.;..:...=--:;· • . ~:"':.._.; •• ..:. :.. • . ·:._ ~~: -:.; -... . -

~- BRIDCE EXCITATION VOLTACE AD1UST}';!ENT . . . .. 
. · 'The instrument was delivered with ·the ~ridge ex~itation voltage set 

at the maxin)um ~alu~ of 6s vol··;s peak;·~ ~eak: :. IC !o~· any reasofk it. is 

desired to adjust this excitation to a lower v~ltage •. this control is 
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identified in Figurc .S-3. · The voltage may be r_ne;lsurcd at the secondary 

(terminals ·4 and 5) of the bridge drive transformer which is seen in . 

Figure 5-3 just below the line cord plug. Either side o! this transformer 

secondary may be temporarily connected to case (corz:mon srouhd) for the 

purpose of this adjustment, i£ desired. It must be rem'crnbercd that the 

waveform ~t this point is a nominal square wave and thcre!or~ the type o! 

voltmet-er used must be taken into account in interpre.ti~g rea.dings. Tl@.t . . 

h, an average reading me.ter will respond di!!erently -than a.n rms type · 

meter. A peak reading meter is not recommended because o! the short 
. - . . . -- . .. ,__ 

lived 9v_ersboot spikes produced by passi.~g-the squ~re -wave through ihl 
, ~ - ---=--~-~-~-=---- .... ,.,"" ~ .. . ;. i. 

trans!ormer. A cal~ bra ted· oscilloscope could be us~d l~r a~proximate_ 

measurements. 
. ..... 

s. 4j -.; 
! 

• ·~ ~- ~ . !:. . 

. · ~~~TI~~·.:H~~~:~~N~~~~:. :·>~\ ~~~: :;"''~·:: _/ l . ·1 
lt ' is rela.tively easy ·to test the Sensor and determine whether the . . 

evacuation is still e!!ectively provi.ding adequate sensitivity at this point 

in the ctreuit. To accomplish this, remove the wood panel on the bottom ·. . 
o! the cabinet. This panel is· held in place by lour wood screws. When 

.. ~!' · . . ... -- - ::-. .. _._ --

... · -: _ .:. . 

~b.is panel is rez:noyed, . dis~o!l~ne~t _the t:~~.e~ __ J:Bhiia.tu!".~ . ~oa..xial ~ables f~om ~ : ·-:.,..: · .. ":'---·· 
,, • ~-- . -l.' ~ · . - .. - --~ . • • ~ - • ' • • • . ' 

~e ·sensor · u·nit~ ~Cotmeefa mea:_sured 35 volts DC between the 'center • ·· · .. 

.;.connectors o! coax~al jacks A and B on the Sensor Unit and measure the ··• 

DC current drawn 'by ~e Sensor. The lower the current, ~he better the 

vacuum and, there{ore, ~e greater the sensitiv1ty of the Sensor. DC 

currents greater than 6 milliamperes at 35 ~olts DC 'indicate a poor . 

vacuum. Figur~ 5-7 is a data sheet re~ating z:esults o! previous test·; ·f?{ . . . 
the Sensor delivered with the instrument. 

, 
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1. The~lt.:;;2! __ ~-~~~1Wi~~~· ~;;.-~:G>.:~_ ~ c:oaembled by :-.!r. ~ ~n 

10 Febt"uar;1DG7, bM b~n ch~r-g~ u1th the tan~ o! 'ltori:l.ng U? :llist -
o! ~tuo~a to 00 f)Cl."formed ~, r~rsoMel ~$~l~e:\ to th~ Unit~ !:~~~ 
1-:mbaes;:y .i~ ],·to."'~-.;- ~·h.icb ~-o".:ld b" ::1~t U~t1l.}' ttJ re..,~:sl MY bblczic~.l 
or r-:erlorm~nc-e e!fcct-J n-h!c.h cocld r~suH ~ro;o!) (:~!'r-XiUre to the '!l~ ·~ 
r<:t~itltion., 'r!:c ~r-o\Jp ~.-as ~t::o ir.ctr..1e:tc~ b ,;4-hro.l~ it:t :--r-coelrlc~l~t!o!'...s 

' by 21 i"t-tJrcOlry 10~7, S:lld ~c-o~~eadetic:ls to\;~ 1L-::.Hc::! io ~ztsti~J 
Gta!l~~-~Hzc~l t~ta \41lich co'I.Jd b!: U::pl~.-:>lent~·..J ch::-log: tbe- l!c.:l t~o 
z::l'.)utr.s. · 

. . r:: . 
_. _ 2. With ~~t to ~ ov~r&:U 'ct1t et!o:-t, th~ ~~ 

~ ~-~reco:-n:r.cods ~t fr,e ~-ctsct u-.. 'lt t!tlcss s~:•:e c!e~r-cu~ 
posH1ve gnln in t~i"Cl$ cl i:lterpret01bl.~ IUld reli~le teG\ll~s, eiUl(.'r 
~~Hivo or ~g--..th·o. i& A re~-:!ble e...~~~ticm of. t!'JG s~:>rt. !~ro:1 ~~ ti<X · 
a;>pro:"h. t.!:nl.t. it \1\>:J.l.d be better b lv.)\ eo U:~ et-:.:die~ llt aU. . In a".lj' 

f' c:.s-e. ~reco~e"\As tr~t eo~i~erable ihot!!'ht b~ ;:ivc~ t., L'1~ pos~1h!c
co;:~.:H:~c.:lccs. g..cd s::cu.ouy rnk.s or condudl~~ L'-l~ &tl!dJ ~cd t~~l ecnnn~.o.· 
E\:;"'t,:\¢ t.houifot ~C t:fvcn to the t:'tc.hl.ish~c~ o! 3- plt.u~.ib~ co..-e:"" f~ tbb~ 
t."lc test;;. 'Ihe~ 1~ ~ery rcas~!l to bell~vc fr.~t i~ tl!"c eo~al cour=t.e or 
c-\'c:'lt~ non-!~.o-ncric;;n members e! \he di.ylO~l:lt!c: ~rp~ i~. t.iosco.-: v.·ill 
'become ~ware c.t tb.e t~~U:-1:! ~:l tho\ : -oo:l t.ecr~dtc~ lt l7Ul l~o"'·'~ 
kn~~·n b thu prcsc; c:ox-ps. it is $t!~rrestc~ i~t o~~ ' appro::1ch ~l:;M b~ t~ 
p.-t til£- ~tole tbinz o.n ~ ~ililcu·y pcrlorZ!l~ccc stuJy l:~~s, tcvc:~lnsr 
~it;., ccut~c-1 tro~p te~t.ing of •'. ! ilu~rJ J·.ttcchc:o ill \ ·. as.hi!l~to~. the:~ Jc 
J ; c~u~',;.i, \·. ar~ar. ~l:'.d i:.\Oet."''Vo'. ;\r.;.j lr.clot!L'l~ r~tQ P~t'Gcr.r.d on 11 

''vol:;t.~t.:ltJ'' b~'ati hl i•P~- ltJt:i. ····LAN>~w. c~~ i•,}o~cow a~ n,:,n-rnilit:l:"J' 
c~r.lp:>.r.l.&o!) £t'OUiJ:>. 
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3. It It# -..T.ue4:. t~~ t.h~t U-: c ot.?::r ~~!:'ilicr~ c: 114<? 1= · ·1 
wlll t.E: :r~~l'~e!d!~ a P.pf:cb"r.~ ot 15tU!!~c5 ;::":;t-~c~d b r~c~tfl"~ tc~~Yl-
orul £1~ p-itrlorw~~e per;>"'"!.~t~:-s. Th~ F- · 1 
-~ \ c-ond.llio~ri!l;r reeo:nm~:tch: ~ follrr.;;l.n!: du•J;; PC ~=o~C{T>"! E!'..!.'C-~~~1 
p..:r~::1Ni!;,l only ~ p:Jtentblly cr l!!S.O 1n ot:t~c:tb~ 1.:-u.~l! .. ::t [Jll,l&;!clD~lctl 
ci:~ge.3 T:hl~h rc;ort~~ r-cs\.:lt !'t-c:--a\ c~stu"-i.: blow p.~~cr le:~els \;f 

mlci'ov-~ve :-a:HaUcr<. The test t'ln;l t:ou.:HH~::tS :~rc c<:t fc·•!t• t:~!o~: 

.· 
·. 

ea • . ·Mea.sw-::m~nt ct E'"rlh-:l Co:.uple:-.l~<;jt Levdc. 

· .. ·- · · . · ·. · :. ~hl~.mc:t:il!:'~~c:;t ·1s bns~~;! 'Up-:)~ th~ obseh~Uo~l'~t ~ · • 
::. l'~clu<:Uon (to;::- 20~) -m f:~rU~' C;);~ol~mcr.! iife:r~ ;n: gt.!!~~i: plt;s 
~e1! t~ lC; 1~\;- /CM'Z .~md ~0 !.I\~.:/C~;1.! of J!li(;t"Q'~'>':-,ye (~-b;:~d) 
r~at.kl-:1 fo~ .a pe:r!o:J o! t:h: (C) hout"~. ~c~ ~uactme-nt. · 

. . It S.."J reCO'Ulr:len-dC\! t.">z.! £~1'~~ .(::O:llp!~~~.at .tl\~!"S b~ 
pe.rform~J C·."'l P~~ (lrrh';liS ~t tbe l.-1~.sc·~-s l:~'l't;~!Y rnJ .ll l1'·4 t-;~,1 
cr cne ~('t'k e}:n-:>~ to t:\P. mtcrV'.:i'~'it} e;:rl~c.::n~'~-~.r.t. Esch ~~!!d . ~ 

~ru Ee!"'Ve u !it~ ~n coG!'rol. -n-~~~ 1X1.b-;od ~tt;..1i~ ~bouH be · 
~CJiroil:u":"!' .·cr~U; cornplcmr:~t ::e-:--~ tit¢-I."'S M th~ S~t! t:~~.llvldh.-3.~ 
~•e:r ... , __ ,....,.,, , . t~.... ·.-.....: ....... · ....... -t.:..... " • r· .,.. , ........ -~ ... ~ ~ ~·• ~~ .: ,.,...,.,.... .... -o-~ ... ,..- r::...l\.:-& ... '-•~70 '""' ..... , .... ,..\..=.!.J::tl ... :1~ 0" . .,..1,..""•• ·J>-.. Ot 
2c-.-·en ~cy;. 

. .. - ~ .... .. . ~. 

4. "fl"J4 re;:-~;~~~>td.:ti.::Ao'"l J:: !:'~·:4-"' ~-;!ili tl1 ~ ~s~pli!l:t th.~t ttls 
t~st c~ i~ ~rlo.l'r:!~d Ill u-~~ ~:~~esy. l?tn·i.~~~. t!1~ ~-~~~~~:.&~tbc is 
:-~ o~ly ~ ~ t~d;U~ t~t G re>lhb1e ~·.)VCr !or- ~~:!.:c~.J:g th-e t~~t 
~sn ;;.~ \i1ll be eihhHi!:;ed. . 

;: ~·T'.ae ntr~~l~· · r.;~:);>eev~~~~d.~:'lc t!:-J3 ,;~t r~s~;; 'U!~ tta~ f;c~ " 
U;r..t !r t.he :r~U.U'Xl r-.. .)~er d~c~tty or th~ "\o-t>l"k :l.:ld l1%'Mt::U~~ ~n-ri"re:::::.:;;~C!lt 
u .b tb~ ::tUltr.::.H p~~ s~c~a-~ ~~ti7~t\!r ~"'\gc, this {.:?st~ ~kh P!"vrl~!~ 
..... ~ ....... ~~ .. ·~ ... ~· ·=»' ~ ....... _, . ~ .. , ... ~ ... a t ... ,., .... -1 .. -o~ ..... ;,..o;_....,.:,.:ll ~~~ .. 
-..w,..~~•v ~~ ~'-~'~~-..,_.,....,a, .~ • ....,,~)'' •~ ~ .. • L="•·,.,~~:·- ~··"""'I.• 

'rt~erre !s Jl~ Fool t!l~ su~!1. :.~ -efl~et ~-ou.H t~ .h;l.r::ci't:'t bt."t the ~14--de:; o! 
pt-ool G"OUW bt: oa tha• sidE: ~r ~eye-~ co~tC!!lclb"l~ tb.i:l\ lt "'ft.:l;; :l!)t; · bcl'-~w. 
r~;jd {.'f!i l:tot!ld l,'e' ez~;;ll dill!cclt i~ sbottl..: .... " . . 

6 .. Czll::~b.r.c:~, ho~~~~r, U tt .... ~·lro:"'..me~bt po~~r der1~tty .l:s ~ 
t.~e ~ier-~~;:lt ~~· eq\i.!!.t'C c~~tl~ctcr r-u.Ozt?. t.~~~ 1z n~ :-~~o:J h bcl!ove
t.b~i Cl:.ts lcGl, or ~1 clli~r te~t ptarfo•~l..,4 mthl."'l th:!- Ttt~trktiv~ c:-onii..-tas 
ot thiu pal"'tlcu.l.;lr- ,..,or-:-' erl\'iUJ:!.~e.t.t, v.-~~,_~ ~b(jo~1 p-.>!'iti\"':'!' r;oo~w!s. 'EY~!'l 
ttlder lb:e- b~t pf ~peri:netlbl C'Cto.t!iti•)nZ ft W c::.:~e~~gty ~out:t:cl S•;at. 
~!'•1 \."rut..~.! f.tr.~M e::::per!o=1c-~t~ p-o--:.:p l'<Olild lJe :11-·1e to ..:-t~.!i:-m J:1 ht!..."'%l3~ts 
T<!i~t t.'i'!y l'~·~·c bU.."d ~~ c.ceo:npll!$li i~ e.:s:pc:-lrne-:-:t;!! ~:-.h::-=.1~. e.r:·~ th.:at it 
t•> cocJ\n:ol ~:ovl~t cl:lim~ of.;>rcv.,cci::g r:-.t'".ti;tl.!"~~h· !:;.lol-~gi.e:J 1!-.~1 r.:ych:.-
soi.'lctic cr--".!:!CC~ \l-ith mtcru~:;U J'.rO~N· ]eve!:.; of~'lit:-o-r.·t:\·~ ,., ... ,.; !~tl~::. 

<?. · .. . I 
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7. 7h~~--c!o.,..c, Jf V:~ over-ft~ ~:-!btio:: po-.:-c!' d~!)~df7 is r~:.:rr.! -

t.-:> lie bC?!ow on~-tcnU: ot -0! mUJiv:;:tt p~r £~~re ~entimctc-r end th.~re .er~ 
no l:i!J;n.H!car:: cur~ca or power o~ve u-.rs J~n·J,. it is rccom~•r!adec::l til~t 
the- se:-u~ co::oph),;be!l' t!tcr rnc;~urc::ncnt~ :u>t b-e c!ot!c. 'Under su~h 
d.:-cu.'11ut.::mcc3 \:."C do r..ot heli.evc U:!.:t anything J~ b b~ ~i!ne::t .. eve:tlu 
a. ~c.::aa~e .e~'1.9t',. by thl:! test. '. .. . .. ~·. 

C. 1u tal!.ti,. fr t1~e p:n.-c.r· lcvcJJ~ :;!;.o\·c Cl!'lC·t~nt~ or t:. ~lllt~~tt 
per s~unrc ~.Qt.imi!tor, f \t-e:c~mmcr:de t~pt l~ serum comp!~m~ot 
t!te:- test be p~l"/or~ ~- dC:icrlt·c':f :!bc.v'"· li t!i~ p-~HH•r Jc.v{!l Jr. b~low 
onc;-tcnV! o! ~ mUJjw~tt .per C:llUill"e ce:(tirne:t~r, F ·ir«cm;net:Jde tbot the test r.ot be do::e. 
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.BIOLOGIC;J., EFFECTS OF mCRO!I;~If~ R;.DIJ.'i'iOi! 

Thi~ study vas . don~ to investicate the bioloGic~l effects o~ X-ban4 

rnic·rO\IaVe radiation V3VeS -- On the Ser\1."'"3 and central ner\"C~S system Of tuinea . 

pigs. X-band microwaves are 3 em ~aves or the electro~~netic spectrum. 

Many studies have been perfor~ed on the biological effects or short 
. 

vavelensth e le<;tro::o.asnetic-,radiat!o~ such as &a.'!!l!a. rays 1 X-:rays 1 and. u+tra.'Violet-
• . 

radiation. - Relativel)' te\1 studies have been done on lo\t intensity CJ.icto\rave 

radiation.. Application o! mici-0\rava r~ation to pro~:>le::1s in co~rucation, _ 

· ranging; ·'and. .c:ed.icine bas t!!ade it desirable to assess the biological ef~ects -

. 
of 10'.1 itrtensity cicrowaves;. ihe first dide gives en outline ·or the electro-

' l!:.agn~tie spectl"UI'l,._ to sbo-o~ whe:r"e the ~ em ¥avelen{;th occurs in reletionshi~ to 

the re~ainder of the spect~~. 

Y~cra;aye radiatio~ is electr~agnetic radiation ot frequency troo 

about l-1~0 to ~01 000 V.c. ~is includes the L-_. S-, X- 1 K- 1 }("~-, and. C-bands 
. . .:. .· ~ .. . -.- ~ .... - -.. . 0-

or radar-; · '.lliese 'f?a..,d.s are n~e<! rather ·arbitrarily. 'lhey desi&nate frequency 

renges or availa~le klystrons and ~agnetrons. 

The objectives of the s~u~ described here ~ere the determination of 

1JL'"I!unolog.ical. ancl CNS effects. o! 3 ea' clcrO>Iave rad.ia~io:i. To acbieva this enli: r 

our experi~ental plan includ~d ten radietion groups that vere s~~edulcd for 

. ' 
different procedures ~eekly. On Dr..Y ONE, anir.als vere irradiat'!i a.od. bled ror 

saru.'l\ compiement. titration. On DNf SEVEU,. ve bled nni~s for seru.'il co:rpie!:le!lt 

titratioQ to co~pare each ~ni~ to i\sclt ~~d tq a~~ess t~:porar,y radiation 

effects. On DAY fOunmErr, allimals vere siven intrade;:-m:U inJections of· n.eural 

' 0 

···~ 
{ I :f) 
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ti~sue to cause eutoir~unc disca5c. In cost ~nio~s, sc~ co~~le~cn~ vas 

stu1ied nfter disease s~~to~s appeared, usually ~efore Dr.Y 2a in irradiated 

.. 
Six ferocl.e Hartley strain guinea pigs trcre used ror each of' the ten 

radiation experiments. The average weiGht vas 350 g. For each ra~ation 

e.>:,Pe:ri!::ent,. three of the L"\ioals vere placed if} a.. polystyrene cage 1a a ractio-. . . 
frequency anechoic ch~ber 1 as sho~m here. Cage di!:ensions vere 26 x 26 x 21. 

cr.J. W.crmrav11 radiatioo vas introduced t~ the chanber through the horn (shown 

~ere)., and pc,;.rer rating \!as calculated. according to distance frot12 the horn. . . 

llo food. or ..,.ater .,.as available to · t."'e VliL"lels ·during ir·rad.iatioa. • Tl:te control. . 

e.r.~ et:?erii:~ntal aninals-" \tere 'hanlled. io id.enticil f2.Sh1on except tor exx:o.sure . . .. . . . . . .. 

to :)ic-rcr.lave raiiation. Control animals \:ere held. in the allechoie c:bat!:ber , 

\:bile the experit:enta.l. ani!tds vere irradiated, but vere not exposed. to the 

·· ardcrcwave radietioQ.. 
· . . · -· 

.. . . 
· • . ~ ta'b-~-e- suz::::::lariz.es our resu1ts on s eru.;;s cc-;:!lple::~ect levels as 

titrated. by a standard i.I:.-DI.molog.ical rnet.bod \/it~ sheep cells. fhese figures · 

• 
represent tbe highest serum dilution givine complete h~olysis 1D t~e standard -. . 
c:o~plernent. ti trat;lon test~ 'Die b~r" t.E~ lll.l.!!;ber.-~- th~ ·hi~~ the seru:A eocple- · · • • 

~e~t level. It v~ll be noted that tbe serum levels on the irradiated ant~als 

·ce l~He:r - -over 10 per~ cent lo\t!T"" ·- than those o'r the control groups on the . 

X -band irradiated. animals. 

'l'he- ~bart sho-"s t\fO di!!'erent vavelen;ths vhicb ·vere used: X-ban4 

rd.c:ro•,.,ave radiation of 3 em, and L-'band, ·or 10 tr.l \tavelength. 'Ibe X-bancl~ 

• 2 -
. . . ... ... .. ·· .. : .. @ -. 



C000220 l l1 .... _. ...... --------------------~--~----
.. 

•. •, 

( 

~ 
~..:.:J 

irr~dio.tions were perfonz:ed cor.tinuously for 6 hr at a po·.r~r d-:::::;ity or 10 

r.illirtatts per sq em and 20 millhta.tts per sq em. Sincc--sor:: heat is pro-

.. . 

di.!Ced · by Xvband radiat~oo, \le set up L~b:lnd radiatio:'l. experi!!:.~nts (L-band pro-

duces ~cb ~ore beat~ vivo) to check if the bioloaical chanGes vere_~e 

'solely to a th~ma.l effect ·or to soc:~ other facet o! ~icrouave ra-diatioa. 

. J;-band inadiat.ioos vere carried out at three different exposure 
. . 

til!:es 2.nd pcmer de~sities: · 36 Jnin. at 100 Jr.illl\latts ~er: sq_ cm1 115 J:dn. at · 
2 ·. - . . -· . 

31 -r.M /cfil. ,._ and. final.lr the sar::e pc,-1er de.nsi ty em!llOl'ed vi th X-'ban<l irradiations .i 

6 hr at 10 milliwatts · per s_q Cillo Toe first L-band 1rrad1.ation at lOO·milli.-
-. 

vatts po·o~e_r density killed. tlla u:i_rr;·"'l~ in less tha:l a hill hour. On co:z.plez.tent. 

titration ot the se~ from the L-band irradiated gUinea pigs, v~ noted no 

change in se~ co~p:ement levels or elec~ropboretic pattera _o! the irradiated 

6eru!!l. Tne CCii!ple;:;::eot levels O!l the La'band irradiated an~ ,.ere e.bout the 

sa;:e as tb~ L-bend. control.1 and exactly the se=e as the se~ cc-~l~t. levd.-· 
=~· :.:. ~ . . .. ~ ...... .,. .. -.. - . . 

of the X-'ba.nd. control group. tie de.clded OD the. basis of these experlz::ents 

• 
that L-band ( 10 em ~crowa.ve) raaiation do~s not change scru!l! co.ople~ent 

levels. Therefore, tbe co~ple~ent depression found after X-'baad radiatio~.vas_ 

, 

r • 

d~ · to a tlicro-..:ave e!tect- that vas not heat. 

Our ~ethods of collecting serum for these eo~~le~ent tests vere . 

as follows: the control and experir.:ental animals \/ere ble-d by intracardiae 

puncture. i~~diately foll~tina the irradiation period, and the ccQple~nt . levels . 
on. the se.l"\.I.C1 o!' each a:Wnal \Tere titrated the follO\Ilne d.Jly. One veek tollo'~ 

radiution 1 tbe control and irradi~ted ani~s were asQin bled by intr~c~dinc 

3 • 

.-
~ 

.. 
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punctu:-.;: and. th~ co.:tplcr:~rt levels t'itratcd. ~c;ain. In this vay, each ~niaa.J. 

served o~ its aJn c~ntrol, and we could assess the pcroanency or the compleQcnt 

depres$ion. At the second ti tration.,orac \Jeek follO'.Iinc ra~iati.on the co~ple-
..... 

inent levels are nearly identical. A coropariso.~ or ~~an serun co~pl-e:nent ti&Jres 

inaic~tcs a P less than 0.001 calcu.~ated. by the Student .,t~ test "for X-band 

irradi~ted and control groups on 'Di~ ZERO. Behavioral responses to the X-band 

· J:licl:p,(a_ve racliatioa v.:re a.bcf noted:~ · eutnea p1s,s irradiated at "10 end 20 
. . 

millivatts power'density positioned thems~lves · at ~he rear of the polystyrene 

~age ·~· A ~i&ber: defec2t.i<>n l"esp_c;mse by irradiated enb~l s vas a1so noted. :Both 

~ositicning and d~fecation l"espo~se could be a result of the heat stress~ al-

tpou.&ii the statistically significa."lt incr·ee.se in defecation response during .. • 

· :rnadia.ticn could. el.so mrror cectral ·nervous system changes; 

Ali~uots of the seru.o S2.!.1ples takeo for co:aplement studies vere :run 

. , · 
.. on a :e~cl-...:!:e.n-Splnc:o :paper electrorboresis eppara~us. Ten mc:roli ters t>! each 

"'+ • 

. S-e-~ S&lple lrel:e. rim for 1..6 h.r-at ~ rni 1 T~~S COn.stant cuiTet:t in p:ll 8:6 . ·. 
-

. ve_ro·~~: buffe~~-:-"Xoe-st~i~~-d. strips were ex~ned for differences in sel"'Ulll 

migration patterns bu-t n::> lllarked differences "Were observed in e..ny irra;liated 

an~~- -when cor:;pared v:ith controls. This negative .finding in electro~boretic .. 
~ - . anal.,~s CC'..tld' be-. e~ected. ... - 'lhe- &tna.ll:~ changes, in s ei'\1.!:1 COWiplc:::!ent· vould llOt be 

r:ha.m because cozpleoent ;represents such a s:::all per cent ··or the tote.l plast!a. 

. ·,proiein r:nateriaf.· rurther:nore, comple~tent decrease could rcr:rcsent an ill• 

·~ _ect!'vation ':itbou.t:: .a.ctu~ protein loss. 

.. . 
• .. .' .· .. . ~ · ..... 

• I 

' • . - ~ -

. I 

.· 

" : .. 
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'· 

of X-'band tlicro·.:<:lvc iJ"redi<ltion, it \ ·Ia!; dccid~d to test the e:"li::als in their 
•' ... 

res~o~sc to allerGiC cnccphalcoyclitis (E.~). 
,...._ 

The auto~~une disease allergic enccph~coyelitis'is a central nervous 

system p~tbolos;y in 'Which the animal becomes a.l.'let·gic to its O'ofD neurel. tissue 

e.nd I:lydin loss results. E..~ternal. sy;nptolll$ in t.h~ guinea pigs include ataxia., 

paralysis, end emnciatioo. . . 
llet,.,een one to t\tO \/ce1<s follo\ling irraaiation, all the anL-ual.s, COQ-

trol a."'ld radiated.., \.'ere injected intradercelly· \lith an E:£-ind.ucing mixture., 

_ ·: bovine spinel cord ho~ogenate and Freund's co~plete edjuv~~t., 1:1. TWo t~ths 
. ' 

_ · cllliliter of this t1i:r.ture ltas injected into the footSlad. or each- guinea pig. 
\ •: o- : ' • I ' • •• ! • • • • ••• ' _ . •• 

Osins crude .,.hole-c.ord. - ~tracts es th~· i.o..E·-inducrng ru:rture;· ~e cbte.lne;_d. abO\!t - .. . - . 
' . 

60 per cent incidence of the disease in the eontrol a.>'~kals. The control an1ma.l.S 

tbat did develop the .disease contra¢ted it in an average t~e or l4 .9 days; vbich 

. .. / 

· ·· , i"s Just a'bo'.lt ~be average time tou."'li in previous vork. · The 5.rrad.iated VJim,!ls, 
~.: - r:-.~: . . · •. - -~ -"":":: l. .. -. .. . : - ·. ~<So-.: . . . :- : ·.· • .-:-·-: .. ·---- ~- .. • •• ; - ... . .. .• · • _ ... _,_ .... . ' ·'t' :- ::_~-;._;. 

hO\-:ever. sboileci bot'h increased susee:i(tibilitY to the autoallergie disec:se, over· · • -~ 

·. 
·· 90 per cent incider.ce 1 S.!'ld faster developnent, only 9.7 days. · 

E:£ occurred ~:~ore readily ~n L*be.nd irradiat~i anti:.U.s tba!l in the 
. . . 

. L-ba!'ld controls, a-lthough oo serum cC!i!plefDent change 'lf(.th t-band vas~ observed. 
. . 

!Ibis could be due to the 511'-lll Sel!lpling or L-band irradiated a.n.iz;!el,$ (only six . . 

lived) or to thex-mU injury tb~t increased susceptib1li ty of th~ a-"\!o.al.s to E:.E . 

vhile not affectins co~ple~ent levels. 

- 5 .. 
,. 

• • ,;!. .. . ... . •'• .. .. •.:- •:.. ~· . •. --... .. •.•. · . 
~~.·~·· ·"~·"··~··~~--------~~-

I 
1 
l 

r 
r 

• 
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... ... 

... 
• 

.. ... 
Ten groups of six guinea piss \ler~ subjected to lotr po:rcr clcro,,..ave 

.. 
radiation to assess biological chanees incurred • 

There 1s,f1rst1 a significant l~1er or serug c~ple~ent levels In 

guinea pigs soon aft~r three em X-band irradiation, but these levels gradually . . 

:return to nomal. ~e susceptibility or these sarae guinea pi~s to a.llergie . . 
encephel.omyel~tis in•1uced by intraderlbal inJection of r.eura.1 tissue and ad.juva.'lt 

\las sie;:'}ifice..ntly increased over tbe eontrols •. Finally, the defecation response 

of" tbe animals.. during tb.e irradiation J>eriod vas increased. 

·. · ·, 

--

. . · 
. ·:. ·:. .: . ~ . 

.. . . _...:...:" . . .. - ...-: . - ... · 

• 

r 

. 
I 

·, 

-· 
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DEVELOPI\4ENT OF ALLERG I.C . ENCE!'·HALOMYEL l·t J S { EAE) 
• 

I 

Irradiated . . !~ad ration Wav.e f endth; .. . Con"t.r~o Is . - . ... . . 
Power~ Density .·Days before Signs · 

I . , ,, h '•••• f , • I 

Days before 

0 
0 
0 
0 
N 
N 
0 
f---1 
f---1 

·~t n d T i rn c . . . of E A E · · ._..,. ___ .. ______ _.... __ .... _.__. . ------- · - -- --- ~ - ---- - ·-- _ . of .. EAE 
1 

~ 

• 

X-Band . ----
1 o :t n d 2 o m \vIc n~ 2 

6 hf'. 
(7 gro~ps,G in each) 

• 

L-Bancl - -

. , .. 
.:.·Mean: 

• • 
• 

• • • • 
... 

3I mw/cm2, 
r 0 rnw/ cm2., 

(3.groups,6 

l I 5 .. m r n.; :> .. Me an : 
.. ~ . . 

6 hr... . 
in· ea ·ch) 

f 

• 

... 
· ~~ I ' 
I•' 

14,. ~: days 

'i a'$ .days 
• 
\ I 

. t~ 

~ 

f··.1ean: 9, 7 da 

Moan: 9 ... 1 do. 

• • 

... . . 

t o .. I 

'f ••• ' 
• I •; ' . ' . .. . . 

• ............. ···•]• ' ·' '·r~ ·•·'· '1'·,-,···•~f"'. ~· N""ir ..... , ... , .. ,., .. t"'·'''l'." •:·'t•'\•• ~,·~"·'' ,l' ... ...... ,. ,,~J\.ort't · ·.·~~ f1'c.'l""l'"-:·'o· ·•. ,._..l ~··~~·"H'·.-:,·· .. !I '· '''~ l'·'·~ ·~~· ' . • •• • •• • . ..... • ..• 'l •.•. { -· ~ .• ··~·,·~· . ·"' • . .•• ,, .•.•••. , ''· • ,.., ':-\ .. · ~ ., .. . . ,. •··t·r '< •. . . ' . ... ....... . , .. .... . .. ... ~ •• • I,. • • ':l· · 
· • •· ... : ·; • . ";J .. ~~.: ·! : t,

1· • • ;.~ ·'/',..-.;.!, '.._.-J,., .1a ' • •• l\,c,~ ' 1!,~~~~~~~~7~, 'l . • ·~~-~· ,',t~'~.~.:'. •.- ~;; : :.,'•!r '• ~ ... ~~ i ; '•~i; .·\;~ '1, .. •;-.:~\·.··:~ -.~, ... ~;t 'I\\·~ . 1ij, ·! l ,t''t:~, .... '· 1~·~ · ,., '".,'\:;-·:~~':·Ia ':·• ~~ . ;; J, ; •• I' :. ,\ ~ · "' '· ·~ . . ... .. • .• ., . . ... .... r . .... . - . .. - . . . ... . . .• r . ... . .... l .. .... ,;!1f - . ·' • " 
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SERUM COMPLE-MENT ·cHANGES I 'N X- BAND AND !.."'BAND I RRAD i AT § 
. ' ' I ~ • 

l\) 

t rrad i ate1 ~ 
• · ... Contto t. 

, I . 

Radiation Wavelength~ Me~n seru~(Com- · . . . . 

PovJer~ Density . J.J ernen-t .,.LeVe t s. 
__ and Time .... '· ,Da..Y~ l@x 7 

• 
; 

X- Band __________ _.... 

I 0 and 20 mw/ cm2· 
6 hr. 

-· (7 gr'oups,6 in ·each} 

L-Band -·--·..,_,_.. 
3 1 mw/ cm2, I I 5 min. 

. . I 0 m Vl I em 2 ' 6' h r . 
~. (~ groups,6 in each) 
. • 

-~ 11· • ,\ . ; . . 
: . 

. 
. . 

! • ' .. • 
t • ·' ~ .. . 

·Mean·: 
4.4 . 

Me~n: 

4,-5 .· 
.. 

• .. 
Mean: 
' 4.4 

. •' 

I 

• 

.· 

.. 

.. 

• 1--' 

·Mean Serum c• . 
.Q I e Itt e n ·t L e v e1 

- -Day_L J2§ 

. .. Mean: · . . 
3.3 

Mean: 
4.4 

. . 
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l~·lOMNDt£·1 iOI\ THE RECORD . 

.·~ 
~; . -~ ' 

. ; . 9 "" 
S~JEcT: ·.1-tcet.ing -with~~~~~~~: 

. , · l>r, Joseph Brady and Dr. Joseph- Sharp, \l<llter P.eed, on · 

·. 
.. _. . 

-•. ... 
-;-:- · 

· ·. Project ,T_UMS J .10 February .1?6 7 · , 
. . ~ .. . · . . . , .·. 

. ' - •.. '0 ~ : v .. . . ·-p . . 

1, ·Dr, .~~~-~ ~· -;-1ere requested to 
meet vith Subject officers at ~%tht; date to partic1pato in tha 

. . developooot. of a reseuch pro~rag to be c:arrled oot oa U_.s. E!IID<lssy 
pcrsoncol 1n Uoseow for tlu~ purpose of detectins nny biologieal or 
bch<lv1ora1 effects. whtc:h could be c~used by eY.posure to the Hoscow 

: .· siznat. .. . 'D 
:>.:::;·.·;L · . .. ·. -· . 2. - ~r-. ~stated .that h:e h~d been directed by theaJ. F 
· ···.T '· .. : :~~to establish o prograll) of research studies and to . 
~·-: ···,· ·! · · present tbeo -on lS February 1%7 (1-tcdncsday). 111e studies are to be 
· ,. :-:·: · ' ·· .. • · . ce.rried out ~1th1n .the cext ll!Onth, or perhaps t~o~o, by one or more 
~ ,.:.~;= ·.·· ~ · persons who '.!~ill travel to Mose0\·1 for that purpose. 

: ,. =· . . . •· . ' ·.. . . . .. • ' ·: - ~ 

The _oceetLng yielded the £olloHinS propos::!d studi~s : I' ' · .... ·· . 
. . ' ... ~-: ~ · · . 

.. • ~ . : . ! . 
. • r : ~ • 

.. ·.: .. ,. .. 
• • • - • • ·. ~.-,. • ,I • .. . 

' ,· ··~', ; ... ... 
, ... .. ··: .. - . 

·. -~~ - .. :~ . ~·· :.:... ' . 
.. • . . 

. . ' . ... ' " 
.. ... tJ • • 

. - ·.·· 
·~· ' . . · "' . .......... 

' . 

·.·. 
. ··. 

. •. 
. ... · 

. ' 

. . '• 

., 

•• 

. . -· . . ... .. . 

. '• 

Behav1ora 1/Pcrfo~ce S~ucifes: 
'• 

1) Dl6erlm!oation Thresholds 
Visual 
Auditory . 

·, 

· · 2·) . Rcaetlon Time · · 

. -· . Avold~ee (non~n~h1ous) . . . - . ... .. .. 3) Vigilance Performance . 
. . !· . 

4) Attention Span .· 
.. 

5) Cosnltlve Ability 

6) . Dynamic Muocle Strengt~ . 

7) Crlt1cd FUcb:~r Fusion 

b: P:1yo toloslco 1/n tocllccica 1 

1) ltcw teste ·none 

' · r 

. .. 

\ 
\ 

" I 

... 

. . 

.· 

·. 

.· . 

•· 
..• 

2) Dr.~iradyw:u ... osl'.e~ to outaln the results of all the 
prevlouo stucl1cs, i.e., chro~oso;~l, etc., perfor~~d ~nd 
to report to Hr.~...;::lbdore 15 F~t>ru:1ry • 

0 .. §Ef f~i.t 

.· 
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Sl'3JECT: Ucetinz rc Project TU'.jS; 10 Feb 67 

A a 

c. Concerning other studies, it 'Wi\S D <> l -ccd tt1 ~t .... .., . t 
u •• ......... outer:.on o 

such as ~loty scalo~. nnalyGlG of prcval~nt eoa~lalnts 
e.nd job pcrforo<Jnco dccrccent \lould bo unclcoa unless 
&L~ilar studies could bo ~de on control troups in other 
u.s. ~~bassies behind the Iron Curtain. 

. .. 

4. · I pointed out that unlesG sooo cleAr-cut positive galn could 
rc:tsoMbly be e:-;pccted to result froo these studiE:'• tt 'Would be! better 
not to do t.~cm at all. In auy elise, conddcrnblo thou~ht should be givea. 
to the ext3bl1s~nt of a plauQible cover for doina the t~sts because 
1n the norm."ll cc·~se of events the ~~~ r-
\-1111 learn of the testins end subs~qucntly tha press co-cps wUl learn . 
of ic, probably within t\~o d~)'s of bestnnina teati:n3.., I su6gcsted that · ·. 
the whole thing ru;ht b~ put on a military personnel perforoancc basts • -· .-· _. 
beginning with control sroup testing of MiU.t&.ry Attaches in l~ashingtoa, ···. 
then in Heh1nk1• Warsaw ·and-Moseaw and !ncludin3_ State porsonnel oo -
a ''volu.'ltary" basis in Helsinki• · W'!lrss-J and Mexteo·. e.s non-military 
control ~roups. Tcstlng of return~es should also be seriously considered. 

.· 
. ~ . 

ir 

s. A draft \lorking paper .-will be Ndc avaUabte fo-e review, 
. . 

. . "' ... ·. .. ... ·. -- .. --· .· . . . 
..· - ~ - ~- . -.. . ... -· 

, 

prob~bly on 14 February. - -
. · ~ 

• -.• -I . -.: : • 

· · .· 6. Dr.~· and 1 \7111 prepai"e a K::ecorand...s conta!nlna our 
rcco~~odatioos to ~ 

. •. 0 .-
. , : 

. ·~ 

l. ~. • • .· ... .. 
.-: . :• :" . ... . . 
·. :' ; . : 
.. · . ~~ :·· 

,.; . 

' .... -· 
• .. - .. .. .. 

··. ,. 

.. ... 

·.·. 

,. .~--- · 

'- .. · 

• . . · . . . 

..... ..::.:. . . :\ : .. : · .. 
. .· . . 

. t> . . =~._ 

r- : 

.· 
_. . - . .. -· ' . . 

.. -.. 
• . 

.. .: ... 
. . . .. ... 

• _·:·· 'l. • . .. 
. .• 
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15 September 1971 

l·1Et-10RANDUH FOR: 

SUBJECT: 
p 

. ~ ~ 
.. ~ ~In. · ans'ller t ns concernint7~ 

~ t!~preliminary report b _;___·--·~~ .. bio
. logictr'effects of .microwaves, I suggest the folloving: 

. ~ tt£ a. ~can easi~ke·ep t!ack of this work through 
f' .· .. ;,·--~~~. ·~~ We are • 

now making arrangement~ ~jit;;ed on distribution. 

b. The power levels are in fact many orders of magnitude 
higher than the~~ signal meas~rements. 

I c. The research reported ~ere appears to be quite basic, 
thorough, and or sood qua 11 ty. 1 

( 
I 

;· , .. 
• · SEP 1983 

llELEr.SED- --- _._ ---- _ ---------

• 
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Effects of Miero~aves on the Behavior of Primates 

l. Statement 91, Problen1 

.· 

Because of the •~rdty c.f information o~a the effectJJ of lov liltensf.ty 

mlcrovave radiations on CNS funetionins. the follovlng initial expertment 

is proposed. It i1 aseumed that the effect•, lf any, ~111 be 5Ubtle. . 

therefore, the behavioral bioassay teehntques must be sensitive to subtle 

•~atic change•. Teehntquea .•lmtlar to those pro2os~d here have been sbo~ 

to be adequate fci psychopharmacology and brain physiology studief end are 

felt t~ be adequate for the initial studies on the effects of 1ov inte~~ity 

=ierowaves, i.e., below 4 m11ltvattc/cm2• In addition, these methods should 

yield first approxlmations on sensory disertminattont temporal interrelc• 

t1c-nsbips., fatigue factors and yarious crude homeostatic tDechanhms such es 

~ater intake-output, body ~eight, end, possibly, body temperatures. ,. 
n .. . }-(~::hod!, 

a. Ceneral procedure: Male primates (maeaca mulatte) will be trained 

to perform various taskS for their daily ration of water and food. After 

obtaining a high level cf etoble performan~e, each entmal wllt be ex~osed 

to various micro~ave environments. It 11 expeeted that any effect of thta 

eY.posure will be reflected in one or aeveral of the behavioral and/or 

physiological in-dicators. After exposure, each anlmal wl11 be ma!ntaln~4 

on the same program"for one week to determine any latent e!fecte, At the 

, . 

---.. 
• • 

• 
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conclusion of •11 exper~entf, 1electe~ onlmolf vlll be •acr1£ic~d for 
~ ·-anatomleel and physiolosieal ttudy • .... -~b. )chavloral performance proeedurest Each anl~l vill be tr~ine~ 

to perform three different tasks. They ne: 1) • protressi~e r~tio 

technique whl~ v1ll require the aoim~l to press ~ m~nlpul~ndum • progresa• 
' I 

tvely increasing n~ber of times for e~ch Jucecedins pellet of food. 

2) • differential reinforct~ht ·- low rate (DRL) schedule of relnforc~ent 
. 

~ich requires a single responfe after • spcclfl~d dur~tion in order to 

receive the allotted food pellet. If the response h Nde too "e:trly" 

the timer ~ich controls the•relnforeement contingencies vill be reset 

and the animal must vait for the specified time to elapse before again 

res ponchng. 3) a "tiD'le out" period during "Which the a~im~l r.ust ~nake ~ 
. . 
re5ponse ln order to ~ove into the next retn!orc~~ent ~ondition. E.oc:b of 

these three discriminately differ~nt performance requirements will be 

11gnale4 to the ~nkey via a series of colored lights or ch~nses ln an 

For example, a tone of 8,000 cps vill indicate to the 

trained ~onkey that he is tn the time out eondltion and ~ust avo!~ 

~esponding for three minutes in order to be switched into the Dnt con~ition. 

\'hen the conkey ha$ waited throu&'h the ·three DJlnutes, a 9.000 cps tone viU 

tndieate the bRL c~ponent ts now operative and he ~ust ttme his responses 

ln order to be reinforced. After five successful responses the 8,000 cpc 

for anoth~r three ..Ptnutes after \.'llich a yellow light indicate& the prosruslve 

;; -
• 

I 
•j 
j..·.~ 
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~e conditions 1o1b1c:h the tneinkey muat 

food, or, exceeds a po~t-reinfor~e~ent pause dur~t~on wbtc:b ha5 been 

empirtcaliy derived. ~at this latter condition meant ie that follovtDa 

reinforc~ent there la a predictable pause before the animal starts ~ 

work on the next higher ratio. If he should exceed a duration \olhtch 

uodcr no~31 control condition vas never reached, be v111 be automatically 

ewitthe~ into the U.me out component and then on to the PP..:L c:01nponent. 

The entlr~ c1cle is then repeated. It 11 felt that th~ progress!ve"ratlo 

cou.ponent taps fatigue and ~ottvattonal variables ~~lth are relativel1 

free from complex CNS funetlon. Since the nat c~ponent will yield · . 
information on the proficiency of betng able to keep track of tt=e by 

aome internal mechanism and is relatively free from aottvatlonal. ?art~bles, 

lt should yield information on ·~tgher ~ervous ac:tlv1t1es." 

c. Metabolic~ phystotosfeal proceduresa Of eourse, the total 

food intake ~ill be determined by effielenc:y of the behavioral perform

ance. At ~arioul intervals the ~onkey vill be signaled vta a sreen light 

that by pressing • nose key he can receive 1 lpeclfied quantity of \later. 

The amount end tiVIe of drinking will be ~neasurec!. Urine will be collected 

on a 24-hour ba~ls Dnd total body weigbta taken before end lfter eacb 

exposure. Various lll~thods of remotely determining body tempeuture tili.l 

. ~e lnvesti&ate~. The ~ethod of choice should measure temperature& of O.l°C. 

-----.. .. 

• 
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-d. ~\C?owave ~X£Osure proeedur~: ~tcrowave char~cteristtes ~ill 

-~e aetermined by oon-~Ia personnel, but should be so ~hosen es to 

opt~1~e the probability of cousins Deasurable aomatlc (hence behavioral) 

effects. The ~uratlon of any one exposure ~111 be less than 10 hour• 

end ~o ~ore than 30 s~ccesstve exposure• for IP1 one ~nkey. Petatls 

of the exposure p~rameters should be finali&e4 end submitted to ~ta 

for planning purposes. 

Truttnent ~ Results 
a. All behavtor'al data wilt be eval~ated 'luantl.tatlvely. That ta. 

I • 

110 attempt ,.,ut ~e Dade et"c:U.nl.eal interpretation•' or "general evaluittlon 

of activity," etc. For example, the quantitative evabation of the data 

collected from performance on the progressive 1atlo 1o1lll be handled 1n 
,. 

the followtng manner: -=-. .::.. 

1. The particular ratio where the antmal finally stops wotkin& 

for ht& next pellet of food wl U be detercnl.ned. 

2. The speed_ with ~bleb the animal trrt.lt\S off" each of the uuos 

(reJponse ttce) and. 

3. The duTation of the post•retnforeement pause for each of the 

~arious ratios ~111 be recorded. 

· b. The efficiency of the behavior ln the DRL component w11l be 

.~Htl:mf.nea by ptotting the S.nturesponr.e tl.cnes for each DRL sess1on. 

This Hlll st.ve 1"~t only an efflelency rating, but an opportunity to explore 

the effects on a relatively complex task over a 10-bour perlod. 

; . ' 

• 

• 
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c. .lll.e latency and acc:uuey of responCiing followin& • stimulus -
change, ·~·• . from one tone to another, vtll provide prellmlnsry info~· -. 
tioo of alertness aod perceptual lculty • . 

4. Chances tn food and vater intake, uriae (and posalbly ateroida) 
. . . 

output, ~dy velght and temperatures vill all be related to behavioral 

p~rtubat1ons and microwave manipulations. 

·lV. Conclusions~ Putu~e !xperl~ents: 

•· If no beha~ioral or physlotoeteal changea are detected b7 the 

above techniques, one of three couraes 1re open: 

1. Conclude the experiments aod do DO further vork • . 
·2. Design different and, perhaps, DOte sensitive behavlorol an4 

physiological techniques using the 5ame or different organts~. 

3. lnerease, or in some other way, alter t~e ~1cr~ave environment 

to further optlmlte any effects oo already DOnttored syst~. 

b. The deslgn of future expertmenu, ~f, tndee", there are to be en1, 

should rest upon information obta1necS froua the ln1th1 etudlu. However, 

tt ie felt by WRAIR that some definitive etatement •~out Yhac kin~ a~d 

how much negative info~at1on is necessary to terminate these expertoents. 

---. 
• 

• 
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· -: Thls repor\_s_l!m.!J!arl~es the June ~-f .. _nsc. throuRh_J_uly 7, 1964, vl&l~ 
of Dr. jto Ute customer'• 
facility~ . .' · ~- :·. . ·. ·: ·· .: ·• · · ··. . . . :. - -:. ;,-.. : .. . . ' .'· . , ... . . . ,: . .. ~. · .. : . . . - :. ,~ ·. . . 

. -·' ,, -. . .. (' . '• -
-· ·objectives: · : · -:·. · i.·: . ~ - - 1· .· . • . 

. . . ~ -~ . . ,. . . - ·- .· .. 
.-~.~.:The purpose ~r thi~ lnltlal trip ~c.luded the tollo~lng objectives: ·: • . . . -;·~~ - .. _., . 

·:- :t·. ~ - , . ·. To acquaint key members of the ·. · ···- ·· . · . . -·· · ·- ·- · (team with .. . : ·:·· :· · 
. ,; ,' · :· the sponsor's persoMel involved ln this program, . , · . · · ·- .. -::. . -: . - - . . . . ' . . . :~ .. 

. : ·2, · · To study the present methods or stress measurement and chart J - •• 

. .· ·· · interpretation, . ·· . . ~ : .· . .. . .. ..... : ... . :. . . .· . . ' .. 
3~ To obtain data samples for manual analysis prior to the avaU• · · 

· .:~. ··· .. abUity or magnetically recorded test data. , ::. 
4, . To discuss .the implementation ot the automatic recording . ' .. . · .. 

.,. . . ..,.. _equlpn:.ent, · . . , . • ... . .: . · · 
.:. :. · · ~· - To investigate means of collecting supplementary test data; · .. . ~,;;- ~ ·.;: ; ·, 
.. ·· '. · ': · ·e. g., the operator's comments, operator code, subject code, etc. ·: o:. • • • 

! ;,. · 6. · To examlne the avaUi.bUity and potential of bio~raphic and . ~- . . . ·-· 
. ··._ . psychological data ln this study. . - r ·. ~. .. .. . . " ' . .. . . 
:·· These objectives were accomplished as described ln the tollow~g section • 

... ~ 
. ,• 

Work Acc~mplished 
~---------_. ____ _ , 

;. . -· '. ·-
.. · ·· f'l . •, 

·· ·~ . -
The n;ajor .part or the firs·t-~eek anc:tone~hall w~s devoted ·to work with the·. ·. 
Keeler polygraph and tta application. First, we were •ubjected to the . · · 
device; then w, were instn~cted iD the pbyslolog1eal parameters measured. 
application of the sensors, and the adjustment a.nd operation of the equipment • 

. We then received a concentrated course on chart interpretation and the types 
·of tests performed. While there are classic patterns 1nd1catlve of stres• tor 
~ each of the three m~aeured parameters, no absolute criteria is known to . .. 

_ · apeelfically distingutsh either the presence or amount of stress. Rather, a 
norm must be established lor each test record (not person), and deviations 
from thls norm ueed as an lndieation or stress. The type of test (e. g., Peak' · 
oC Tenelon, 3·5·8, etc.) wW also rnodil)' the mar.lfestation of stress. · . . :· ; 
Identification of normal patterns and the interpretation o! deviations form ,. •· 
the basic problems ln ~attem recogn{tion • 

... 
• 

.. 
SEP 1983 
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Having gained some llppreciation of the l:lctors· involved in ch:u1 interpret:ltion1 

we proceeded to select some 125 s~~nples •·or mo.nuo.l analysis. These are to 
be reproduced and copies sent to jf'or use in evaluating the digital 
transformations to be performed on the· ano.log data prior to input to the pattern 
rec:ognitlon program. 

Various methods or collecting supplementary data from the exominer and cor· 
rel:lting this information with the analog data were discussed. The prtmary· 
considerations ln this area ore to identify the question. the time correlation 
of eacb question. and the operator's comments on the response without imposin.c 
new or additional to.sks on the e~amlner during the Interview or rnodifytni the 
present techniques. It wo.s tc~totively decided thot a voice operated switch 
would be provided to mo.rk the chart during e:1ch quest ion :md nnswcr and sim
ultaneously r~cord a timing signal with the onalo&; data. Following the interview. 
the operator will fill out n Corm. similar to the attached sample. tQ_P.rovide the 
necessary information ident i!ying each test and the time cues. _ . \group 
have been asked to Jive some thought to this proposed interview form and be 
prepared to discuss modifications during the August visit. 

EKO records made during examinations and correlated with the usual parameters 
were briefly studie-d. Problell}s of pickup ar1ifacts and cross·coupling between 
the ED and EKG measurement equipment v.·ere also discussed. • . 
The latter period or the visit was spent discussing biographlc and psychological 
factors which eftect the test results. It is felt that such tests as the C:PJ. MMPI. 
or P.ET B~ may provide significant information In interpreting response patterns. 

However. ·the tests used in this &tudy should correspond to tests used by other 
investigators in this field. Therefore, it Is nectssary to determine which tests 
are normally givt:n to company employees. the various grades receiving these 
tests, and the availability or test results. 

Follow ~u,s!: 

1. '· '1ts to eee that selected c:hartB and .EKG book are reproduced and 

2. 
3. 

4. 

~. 

forwarded by 24 July. 

~KG probP.s will be shipped to_ . . _]as soon as poss~ble. 
~ . . (will get information rc;:ording psychological testing. 

Someone from · . l group should invE:stlgate procedures to be used 
·ln gett i.ng tabulated interview d:1ta transcribed to punched cards. We 
would also like to know os soon as possible wh-ether binuy coding. 
Hollerith code. o:- .both. Js available. 

. Next visit planned lor mld•August. 

I . ... . 

• 

· . 
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INTERVIEW DATA SH.t::ET 
(To be Complated by Ex3miner) 

Subject lD I ------

Examiner JD f ____ _ 

Ccncral Closs or Responder? 

Typc .or Test------

TEST lNFORMA TJON --
Ty i)e of Cue 

Cue ~.st Ans. ., 
' Noise None 

BP Resp EO 
I I 1 
2 2 2 
s 3 3 

~ iJ£nU'lconcc 

Que tit Strong ·- - r-·-
I 

2 - -
3 -
4 

' I 
I -

' 
' ~--------
n - -·-~ ---... -- ... 

KL 

Date---------

Chart I 1 2 S 4 ~ 6 7 8 9 1 0 

Oe~rce? 

Suggest Subject 11attittOde 11 

pre-t(;st. 

Artifacts 
He set Sub 

J::D Moved Misc. -- - • 

I 
I 

. .. 
- . 

Comm~nts---~---------------------------------------------------------
Rclated to Specific Questions? _________________ _ 

Relo.ted to T~st in Ceneral; ----------------------------

Number of Cues Listed on Interview Data Sheet? 
• 

Number or Cues Noted on Chart? 
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MEMORANDUM FOR: Deputy Director \ 
SUBJECT ·\ Rcquirerr.cnt !or 

Reoeo.rch ln the LiCe Sciences 

1. Recently, reports £rom various sources on li!e science 
research ln the Soviet Union have been called to my attention. 
These reports lndicate a current preoccupation by an important 
sector o£ Soviet blologiccil science With cyberncticG, telepathy, 
hypnosis, and relatecl subjec:ts. Stimulated by theac reports, J • . 

would like to paos on to you some thoughts on the_ posaible sig-
nificance of theae activitleo to the ·. ·- -- -. ·· ·- · ···:. ~ - ·( ... . . . .. - . . 

2. Pdor to the creation o£ the Office ·--.- ----·--~-~- - ~·-·.-~ a &mall 
group in l£.ttcmptcd to follow current research in the life ac:i;. 
ences. Their particular Interest was in the ldnd c! sdenti!ic pr~
gress that indicated the feasibility oC developing oper:!-tionillly ... 
useable systems. Alter ten years f?C !ollowing rhis subject, . . .J 
l'ea.ding was that, with minor exceptions, the !ields of hypnosis, 

· ·· telepathy, and general control o£ human behavior were not ready 
for operational applications. 

3. I !eel there h a need lor a continuing search a.nd reexamln .. 
atioo o£ this some·what esoteric (and perhaps scientHically disrepu
table) ranJ?e of .,_ctivities toward the end of useable techniques lor 
the icurrent rnission ha.a been oriented away frorn this 
sort of basic .research activity and towards closc•in support o! 

ioperations. In the light of the x-eports mentioned 
above. J am conc~rned that recent reported .advanc.es in these Cielda 
may indicate more potential than we. believed existed. ___ I ca~ perc~lve ... 
operational applications, lor the '>in the areas of ... _ __ · ' 

. . _ \ 'and in the general area o! control 
of human behavior, should breaktln·ouzhs in our \ll'lderstanding o£ 
these phenorr.¢na occur. 

4. 1 arn assuminG' tl1at your z-e search group is tal:ing this area 
. o! e.ctivity unde:r their co~nhance nnd the)· will, through their con• 

tact!: Jn . I brin~ to our nttention any inciic:~tions o! practical - · .. ... ... -.. . 
·. 

RELEASED __ : __ :_~ · 
.t,!~t,;~~J.--~ 

.. ··' 

.. 
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utility that can be made o£ lhcec tcelmiquce so tl~t 
p1·oceed towa1·d speci!ic opcration~l applicotions. 

5. I am happy to note that !are proceeding 
with a series ;o! monthly :ncctinss to devcloplns an understand· 
ing ln depth of !requirements in these and other fields. This 
note is not meant to Supplant such a series .0! diseussiooG aa it 
applies to behavioral activities. I merely want to reinforce the 
dependence o£ tho :on your o!fice !or these n1~tters, .. . 

.. . 

•• -··• · v . ... 

'• 

• 

· .. ··. .. • .. .. , . .. •.: .. ·.· ·. • .. · .. .. , . ·:. .... -.. .,..,; . ~ 

::- .. _ ·•.·. 

0 .. ·-··· ... . .. . 
·: 

' · 

,· . 
.• ' 
' '·• ' · . 

' 

... \ 
2 



: . ... . ,.J 
· ~,·~ 

(·: 

t. 

. _.:...:..·- .. - • ~ ·· .... ~ -=-··· .. ·:. ·.• 

...... 

... 

. i 

t.; • • . ·• 

.. 

··. ···. 

. ;.· ·. 

. . . .· ... 
... 

: 

( . --- ....... ~·~~-----·---·· .... ----. ! 

..... 

z:;::::x,tr, ~~ F1:-4to! ~ C~ !:':.::1 1. K. 
r:.:::=.-,, \"o:l ~:.t. ~ 6. J.$"..;.., D 7'!.1-t:...s. 

. .. 

,..._ 
~1~d,t:.9...~ ~~ = ~--~~,._,!J:::_::::,_ 
~~c:=i Hi~ J.=*~'~ ~: '= S:~-=~~ p. ............. ~ 
~-;.:.~t-= ct t:..r.--~..c:-.t:-.1 e~c.::l ~-::~~ea.:. 
~~~~. ~1 ::1. e. ·~·,""'·· z:. v. ,~ .. z. r. e.= .... -~ C""t :!~ 13 ::P• .. 
~a. ~. ~=- ~.;.."';;1.,-::, ~ ~. 2$~, » >T· · 

. ·, !!!! .~ 23GT 
--~,..---- --- - -----·-· · ·· ··--· - ---~ -·-

·. 
;:::.:!l 
:CL - ~..:>41c;=o -

; ,. . , I 
.. 

~ .. 
•.1 . . I .. .. . 

I 

·l·.~ . . 

.1 
.. 

' 

. ···l 
-, ~, \ 
~-- ~ .. ·::; t 
.. i 
.. ~ 

! .. 
j' 

, 
' I .. I 

~- . 
'. 

.·_:_ ... .... . .... 

.·- -~ -· ... ··· .. . . .. · ... ·. ·: . .......... ·.·. 
·:. ··-·: .. -. 

.; . 

...... . 
; ·. · .. ·;: . ..... • .,; . . ' .·. · .. 

.-

' . 

;;. ... .. ... 



C00022011•
1 

................... ---------•. - •• -••• -.~ ... -----~-----=-~-=~=-~==- =-=--==-~~=~==~:,~=·~~=- ~~:-
·~ 

,.·, 
.• 

-..'-:-"" · ~- .. - ---~ -·t--

... 

:·· ··•· . ... ·- ..... ; .~ .. . •· ' ·=-- \. •~ 

-· . 

·-- . .;. .. 

·'··· , . ..., ...... 

-~.· 

( 

l. 

·. 

.. 
! 

( 

.. 

• i 
I 
I 
I 

I 

---....._ ~ ---·---
· · -~-

·--- --···-
~-

·~ • .... : -·· ........ 
-~~ 

I 
I 

J ~ 
,. 

C:~e.::Jlt:~!lt-~ E~a~!U . .... -- ' -·-__________ .;_ _____ .;_ ______ , 
1:!.:~ -~!c ~(A Cl~::~·=~:~.::..:-le;:!~ %c:.=-.:~~~J:.~u), 
~: •: • .i. ~u.:r~.; .. ::;:;.:y, l- ; :. ~'":::.~~.,, ~. :~. . 
.;;~~ •, L A· K!:1.Uo;-..\, :!;~ D• 

t!l!~: .. ~, ~ .. !:..!:~~!C.:\ (c.C.~ ... L·j-:'::!~~ .. ·.~·'-·:~~ 
~=!~~::.:a~•), .. ~"·; ~,;-11 lS;SI ; .;J l·!.!J. 

._, __ ... 
-· 

. ' . 

-. 

. . 

.. · 

.. 

.·, 
~. 

·. 
.· 

·--- '-

... _._ 



C000220 l l11 ............ ----------~.-----------~----

:-... 
r 

' 

' 
,..,· ., . 

. ,. ......... - ··~ 

, .· ·" 
·--·-------- - ·-

( 

....... , . 
• __!.1 

. : ~ l 

: . . 

. . · .. 

• 'J, -

(. 
I 

.,., ~ · .1- -·- ... 
· :. 

.. ~_ ""'----
·~ 

~,."'~- !\ ·1 ~ :"'~ ~ :1:-:!.rc:::~~~=- ~.llt. c: 
l.:.=.•:~c~, :..:.. :s. ~""""t.4 ~. V. 0-.:-~, 7 U• 

il:ir':.SU~~. ?t:, t~ IC!d.."'--:1d:~!;1e lii';;t-"':l.~ i 
~-~7 s Cz;-j:: ~ ~-=~~, 1:.:. !# l$57 .. 

-----.-~· · · 

~-~·.~.,~~~ 
~.:.:"~ 

· ··· ~· 

; ~ :_ -· 
. · .:· ···'f' 

. '·• .. 
. ::: \ 

.. 
: . .. 

~ ~ · . 
. ··--

' •I 
· i 
·: 

~ ~ 

! . 
J . 

i . 
I 
i 

.I 
I 
i 

\ 
! . 

.. 

· , 

i . 

·I . I 

I 
I 

. . -~ ~ .. 
. . : .-.~-. 

·. ·:· ... ·. . 
.. -· •. • 

.. : · ·;~? >;· 
. . : ·. --~-- . 

. ,. :' ·: . . . . 
·-· .. .. :: . -; ... _ . .. . . 

.:..::·. ·; ·./.; .... 
·•·· .. .. ~ -. 

· . . · .. .-
·-~ -- . ·- · . . · 

.· 

. • 

I ---·-

. ··:: 
: ' 

~· ..... 

... 

. . 
. . -r~ 

:_;._-

.· 
., 

·. 



C00022011•'--------------

'·· 

' • 
~ .. •' . .:• ... 

,· . 
. , . 

• i? 

:f 

•• 

. ) 

'. 
• • 

· : 

JPRS: 31 1 018 

12 July 1965 

f.,/' .. 

STUDIES IH ElEctRONARCOSIS 

by M. c. Anan•yev. et al 
• USSR • 

U.S. DEPARTMENT OF CO~MERCE 

TT: 65-31516 

ClEARINCiHOUt;E FOR FEDERAL SCIENTIFIC AHD TECHNICAL IHFORMATIOH 

JOINT PUBLICATIONS RESEARCH SERVICE 
Building Tempo E 

Adams Drive, 4th ond 6th Streets, S.W • 
Woshin~ton, O.C. 20443 

Price: $ 2.co 

SEi- 1 .. "1 
RELEA SEI>-- ------·--- _. ____ ---

1-C 



C00022011 

-· 

FOREWORD 

Tl\1 s publl.cation was prepared under eor,tract for the 
Joint Fublications Research Service as a translation 
o.r foreign-language research service to the various 
_federal government departments. 

The c::>ntents of thiS rnate.rial Jn no way represent the 
policies, vie~s or attitudes of the U. S. Government 
or ·of the parties to any distribution arrangement. 

PROCUREMENT OF JPRS REPORTS 

. . 
All J?~S reports may be ordered from the Clearinghouse for 

Federal Scientific and Technical Information. Reports published prior 
to 1 February l963 can be provided. for the most part. only in photo
copy (xerox). Those published after 1 February 1963 will be provided 
~n printed form. · 

OetaSl$ o~ spe9ial subscr)ption arrangements for a~y JPRS 
report will be provided upon request. 

. . 
All co~rrent JPRS reports are listed ln the Monthly Catalog of 

U. S. Covernment Publications which is available on subscription at 
$4.~0 per year ($6.00 foreign) from the Superintendent of Documents, 
u. s. Government Printing Office, Washington 2S, D. C. Both prices 
include an annual index. 

All current JPRS scientific and technical reports are cataloged 
and subject-indexed Sn Technical Translations. This publication Is 
Issued semimonthly by the Clearinghouse for Federal Sci~~tific and 
Technical Information and is available on subscription ($12.00 per year 
do~estic, $16,00 foreign) from the Superintendent of Documents, Semi· 
annual indexes to Technical Translations are available at additional cost. 
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JPRS: 31,018 
StUDIES IN EL£CTRONARCOSIS 

• USSR • 

Followin& is a tran~t~tlon of selections from the Russian· 
language book entitled SovrPrnenna1a Tckh~lka v Khiru:~!t: 
Mat~rialy VI Nauchnov Sessi i t:IlEJ.:ha t 1 (Present-Day 'iec:h
nique in Su~gery: Data of the Sixth Scientific Session of 
the Scientific Research Institute of Experimental Surgical 
Apparatus and Instruments), edited by H. c; Anan'y~v, A. M. 
Geselevtc:h, end Yu. Ya. Crltsman, Mosco\1, : t96)• pp. ·l0-99 
and 162-168. ~ 

CONTENTS 

Electronarcosis Under EKperi~ntal Conditions 
and In Clinical ·Practiee............................ 1 

1 • . Electronarcosis Under Experi~~ntal 
Conditions, •.•••••••••• ,,.................. l 

II. Electronarcosis Produced by Interference 
Currents ln Clinical Practice •••••••••••••• 

Some Technical Problems in Designing Equlpme;;t: for 
Electronarcosis.............................. . ...... 6 

Changes tn Peripheral Blood During Electronarcosis 
ln ~ogs end Monkeys................................. 8 

Principal NeuromorphologScal Changes During Electro-
narcosis Under £~perlmental Conditions.............. 11 

. Electronarcosis at the Conte!l'lpor .• trY Stage of 
Anesthesiology .••. ,.,.,., •.•••••• ,., •• • ••.••.•.. ,.,. 14 

Tab!' of Contents of the Book ~mennaya !ekhnlka 
v Kh1rur&li (Present-Day Technique In Surgery)........ 16 
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ELECTRONARCOSIS UNDER £XPI::RIMEN!AL CONDITIONS 
AND IN CLINICAL PRACTICE* 

(Followins Ss • translation of a series of two articles by 
V. L. Deryabina, V. D. Zhukovskly, M. 1. Kuztn and V. t. 
Saehkov, in the Ru$sian-language book Sovrem~nnaV3 tekhnika 
v khirur2il (Present-O~y Technique In Surgery), ~dited by 
H. G. Anan'yev, A. •t. Ceselevich, and Yu. Ya. Crits;y.an, 
Seientlfic-Rese~rch Institute of Experimental Su~gsc,l 
Equipment and Instr~nts 1 Hinlstry of Health USSR, Mosce~, 
1965, pages 90-9).) 

I. Electronarcosis Under Exoerlmental Conditions 

by V, L~ DeryabSna 

1. A comparative experimental investlsatlon of electric currents 
was conducted for obtaining electronarcosis: square pulse In combination 
with di rect current (the so-called supplementary constant component •• 
s.c.c.), and without this, alternating sinusoidal and interfering currents 
vi th various locations of electrodes, various operating prog.rams cand rr.ethods. 

In the experiments electronarcosis equipment developed 

~ Participating In the experimental work were V. S. Cutkir., l. A • 
Xashc~evskaya, N. 1. Kondrat•ye va, L. A. Lev!tskaya, N. C. Tyshko~skay:, 
v. I. Unik, and Engineer Yu. B. Khudyy.) 

. 1 . 
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by :HIE".{nA!I (dcs1cner Yu. ;3. :-:.~~:1y:r). the industrial F.,an
erator rn~del ZG-10, and equipoent ~or electronarcosis uslng 
1nterrere:~ce current, model I 1-~0~-:I 1i:!en1 I. !·f. Sechonov 
trere used. 

2. The e>:per1oenta.l .cubJects were l".ealthy ll:cr.t;!'~1 ~~5~ 
and oac~que monkeys -- RhesuG ~nd r,recn ~ar~o~~ts. t~P. ~e
jects or tho stud~! were pure electronarcosis, it::. eo~>:pl1~a·· 
t1ons and oethods or overcom1n~ ther:, plus cowb1r:ed. ~;1-.;ct. ::-~·& · 
narcos 1s in adjunct. ,.,1 th voricuG :o!·u~:-:!iacolCIJ;l:!tll r:1·c.;.,a.t'!'- .. 
t!ons, lt1th varlous a!'lc~t.heniolo!;. 1Ca.l ·oethod!), <1!-t!'. c.nc 
without ~perations. In all, s1x series of experi~o~t~ ~o:~ 
conducted: 77 on docs ani to on monke;s • 

3• Or the types of c~.:rrent. ane the methOd~ ttr.:d~N\ tJ".~ 
most e:·rectlve tor o'ota1n!r. 1-; eleetronarco~1s ur:der f!:~p€'::-!.• 
:~ental cond1 t1ons ,.,.ere the follow in~: square -pulse e~r&nt 
w1 t :•out s. C .c., 700 cycles fre~uenc:t, dur~t1on or 1~p~.:.ls~ 
0.24 m1111second, ra!)1d proc1•e.~ Of feed1nt; t.he O:"ier.iil:O~ 
narcotic dosase of c~rrent, b1te~poral ~osition ~! el~~~~c1s~ 
and interfer1nc current of J•, )CO to 4, too cycles (p:.:..1e!\t-~. cns 

.i'reque:1cy 200 c:,cles), l·t1th t.e:::poral-occ1p1"~;.al el'o~o1t~5 o1" 
two pairs or electrodes. 

4. The depth or the narcotized state achieve~ !n ~1 ~ 
d05 usually corresponds to ti':.e first to third level OI .. P.a
alGes1a accordins to Artuz1o; under equ~l conditions the 
surs1cal sta0e of the first or second level socetio~s is at
tained v1th monkeys, which 1s adequate for surs1csl o~e~~t!~~. 

Adc1 Uon or prepar~t1ons s~ch as atrop!ne, ~x-c,;;~.: ... :, 
papaverine, ma5nes1u~ sulfate, and novocaine not. on11 rewo~e 
or considerably red~ce nezat1ve ~henomena ot elect~onarcos1a 
(convuls1on9, vascular spasms, hJpertension, e~l1vat1on, 
etc.) but also deepen the desree of anesthesis, thereoy er-~· 
atins better condlt1ons tor pol·ton~nee of operations. 

) 

5, The experiments on electronarcosis in conkeseJ ~hi~~ 
"'e \·:ere the f1rst to conduct in the country, a:;d e~o::~. ~h~ _ ) 
fevT nubl1shed accounts 1n the \1orld liter~ture eno'bl'"C'1 r.;ls:.~· .. 
1 fica tion or the1r particular c~ar~cter1st1ea 1n r~~art ;.-:: 
electr~marcos1s. The conrse ot elect:-onal"cosi& !.i1 t.::.:: ~- :.~. ·-
k e~', p9-rt1cularly dur!n~ the ~er1od ot entering c.r.d l·~~:-·· :~···· 
1n!"! ~rOi:l n~rcosis, approximate el1n1eal ne.!"cosls 1n !:i;::. ;. , 
Under identical e~peri~e~tal eond1t1ons, electrcne~~~~!~ :~ 
the a:on~~ey is !:Ueh dea?er t~an in the '03. - ~·~o:-p!'lclo(;:l!'d. · 
differences in the central nervo~s &]Ste~ of the =on~ey ~r~ 
less ~ronounced than in the do~. 

6. In the interest o~ :urther 8\.'.~cesstul stud;: • 
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o!' the probler.: or electront.rcos1s ~z a t-1hole, at the pre .. 
sent t1~e it is necessar1 to ensure co~plex, thorouGh 1n
vest1r,atlon~ on this p~oole~. cor.centrat1nG attention on 
a series or question~: selection of tne o~t1~al character
istics a!'l.~ . par~!:l.et~_z:s -~~~ ·-c·ur-re·n·t-f~r . dcs1Gn _or ..:..t.he . electro-· 
narcosis equ1s>r.'lent; selecuo·n or . t.nc best sites for loea
tfon·-oi· ·-elect:r-:=-o~de:l, the1r :=~a.t.er1al cor.>pos! t1cn end rre~ne 
or·attac:lin"~;. thei:J; st.u-dy cf .. the" pos~1b111t1es of r~co~·~ur'\1 
the·· electroence?hnlcr;r~ 1n the ~roject of develo,1n5 o::r.-
jeetive-tests··ot-tne do~t!'l- of· -tJ-.o · narcot.1zc1 rit;r. f;e- .... c~~~~·!
ec!; -stud] -or--the · pec~llari tole if of the a:l~st.h~s!.elot-1 cc.l
'1cture and the oechan1ao or electronGrcos1s; . cor~ ~rce!~~ 
detero1nnt1on or the exper1oental and clinical mcthcos ot 
anestheaia b7 me~ns o: an electric cur~ent; stud7 of th~ 
r,enes1s or ne~ative phcno~ena of electror.arcos1e &ni ~eth~ds 
fol:' their e11m1nat1on; 1nv~st1:-.at1on o! t.he nece~sa.:-y phe.r
Qacolo~1cal components anc! coo,os1tion of med1c1no~ based 
on the pathot;enlc principle for combined elect.ronarco~is. 
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II. Elctc.t:-onnrcos1 !:!__.?rc_cl;.:.~ed ·:.~! ::::nt~rf~rence 
Currents in Cl1~1c~l ~rect~~ 

by i·~· I. Ku?..1n, V. I. Sach~tov 
and '/. D. Zhul:ovs!c 1y ( :•iosc O\•") 

Pases 92-9} 

1. In electron~rcos1r. :.,>:--o~uce1 i.".v !lqunre pals~:. C·i 
lo~t freq•Jene:r and slnuscid.::&l ct~r~er.~ ;;nco,:crt.abl" St;:;Z.'l.

tions are observed at tha si til o~ eo:-:t~ot oi" the elg~tt·o~•'a 
w1tn the s~in ·or the patient, ~1ff1c~lt resy1rat1on as & 
result of general o~scular spaso ar.d lar~~~o~pa~Q, ta~h;w 
cardia, and a s1~n1f1eant 1ncre~ae ~n a~ter1al presGu~e. 

2 •. U t'!le contenJporar:r star-;e or ::lUlti-co:t~ponent anes
thesia electronarcosis beca~e combined '~1th the use CJf 1n
trodt.:c tor~· p:1arr.Jacolo11 cal na::-oos! s, con!.rolled res•.,irG.~:.'--••· 
musc:)lar relaxants, and &ani!l1or.-bl<:-'=1:~n!) a.;cl tlS1Jropla0!e · 
p:-e;>a.ra.t.tons. This a:ode p:>ss1ole ~?-!e i'1rst step~ in ~-h":i ·b
traduct1on or electronarcos1s into cl1n1cal pract!e•. ovfi~

·co~1ns :useuler ~pes~ and hinderinG cf resp!rat!on ~1{~ ~~~ 
strenstt!e!"lin;; o~ the curre:1t. ~ .~;:co:::;: ·o~·table S!· :~!:~ti~:-.~1 ;, ., ., ..... 
1r.s the passar,e or c~.:rre:it and. hemcey:;a;:,ic shifts hs\·e l'·ll~:~!~ 
retained under s1~1lar conditions. 

}. It ls necessary to study the poss1b111ty or a~plica
t1on of more complex tor~s of 1~pulse3 and h1t:.her f:::"equen::liJ: 
r.·or elect.ronareos1s than t'hose usee. ear11er. O!ie c;,~ t.r~ :::. ~. 
for~s is interference curre~t. Special equ1p~cnt ~~s ~t~n 
pre;>nred. for the study of the poss1b1t1t1es or appl1ca.t1en 
o~ interference currents 1n coob1ned anesthesia for surgi
cal operations. 

) 

4. Surgery was per!or~ed on 70 patients under cc~~i~~~ 
electronarcos1& us1n; 1nte~~erence c~rre~ts at the Faculty 
Surg1cai Clinic of I :-!OLi-:I 1:ren1 Sechenov. 'l'he duration of 
the ooerations had a cax1:Duo of five hours. Elect!"o~'~r.:.t. ('!~ ) 
WaS COn~·~ct,ed &CCOrd1n5 tO the univ~rsally acceptEd pro~;.~~J 
for c:~od~rn coob1ned anesthesia, ·dt-h the e:-:cept!on t~at ~,:·~:; 
c;;a1n n,..r:otic t:as replaced with an interference cur.l"~:;~ .. 

i 

5· : An interference current o!' 50 to 150 c1ll1e::r.·e.: .... .;.E 
and ?Ul~atlon rate of 40 to 60C cycles en&tled operet~C~P :~ 
be pe::-!'Qroed on 65 of 70 patients u~der narcosis Of 6~3~~~ 
I 1 to III}i a~esthesia was ir.edeq~nte i~ tour pat!entc. 

6. Sta~e IIIt may be attained only by co~o1n1n5 ~lec
tr1c current and potent1at1r.c druss. Electronarc~s1s 1n . 

- 4 -
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pure ~or~ produced unco~~c1oasnes3 only :or a short ti~e 1n 
the tl~Jorl t.v of cases, er:a.olinl') opcra.t1ons to 'be performed -
at ata~e 13 or narcosis. 

1· This method c:a:: occup:r a dc!'1r.1te place 1n codern 
anesthesiology, but it req~1res intensive further dgvelo'-
ment. 

5200 
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SOl<~ 'l'E~HNICAI.. .??.OBL~·!S IN OESIGNH:~ 
EQUI?!IEN'l' FO::t ELeCTRO:JA~COSIS 

L-Foll0\11n~ 1s s. translation of an nrt1clo by 
Yu. B. lOludy:,r, ::.oscot·t, in the :tuss1an-lan5uage 
boo!t Sovre!Q.Et!'lna:ta. te~~ h:-:1T<a. v kh..!.r':Jr£\11 (?r~· 
sent-Day Technique 1n Surt;er:,r), edited. b;r ;.a. G. 
Anan'yev, A. i·;. Geeele·t1ch, and Y'..t. Ys. G!":.tam~n. 
Sc1ent1f1e-Resccrch Inst!tute o~ ~pe~!cer.t~l · 
Sur~1cal Equ!~:~en t. and. Instr\.:.!r.enta, l-:inlS!-.t-;" of 
Health · !JSS::t, !·lC·seow, 1965, pa.ses 93-94·_/ 

1. In the production of electronarcosis a square pulse h _ 
most often used, in a :frequency ran£e ot 100, 700, 1,000 ~.,~ 
1,500 cycles,· · with implu:;.e poros1tl of 1:10, 1:8, 1 :5~ l :) : . 
ete. A sinusoidal current in a frequency ranso o: 70C, l~COC. 
or 1,500 cycles is used ~ost often tor produe1n; elee~ro• 
narcosis. 

2. For the purpose of cond•.Jct1n~ resee.rch on the prcb .. 
le~ or electronarcosis, the electronarcosis equipment pod~l3 
E.N-5, £:{-62 and EN-64 l'lere built. un~er our direction at t.ha 
NIH::~A1I· In tte course o: electronarcosis ir.vest10e.~~on3 
the sinusoidal c~rrent form obtained froo an 1ndustr1~l ~en
erator or the 2.tr10 type, havine; & ranse or gene:r·c.tfiC: '!·r~ .. 
quenc1ea of 20 to 20,000 cJeles was use~ ~nder OA?9:1r.¢~~c1 
condi t1ons. In a<!cH t.1on, invest1:,at1on 1 s bc1r.; ccr;.!•Jct~.: 
at the pre!lent t.l:!le nt the NI!Z:OlA1! on 1nte!'!'£-!'O:;~e c~::-: ... (·~··.· :· ~ 
for ,.,n1ch the I ;.:or..;·.:I 1men1 I. l~. See~enov lnte!'f~ranc:(' r .l!:· .. 
rent ~enerator is use~. 

}. 'rne Ei·:-57 equipment. of lUI~?OlA11 produces 8..'1 r-·.ll'\.:. 
current of rectansular aha:;>e, an~ nt the opt1on of t~~ cpa~
ator a S'.lpple:~entar] oonsto.nt. CO:Jponent ($,C.C.) :~ay btr atld• 
ed w1 th1 n the l1c1 t.s or 0 to 50 percent. or the pulse ~ot.e~~.· 

.. 
- 6 -
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tinl by c~1nn:.;1n~ tho pror.rar.t o;. .. O':)cration of tho final 
o~tput sta~e. A particular fc3tu~o or t~e equ1p~e~t 1s 
the inclusion or the s.bject 1n t~e cat.hods c1rcu1t._ thus 
affordtns complete protection to the s~bject 1n the event 
O·f !Dalfunction. T'nis safet.·: feClt.t.:re en~l!:-es saft) oof.o.-a· 
t1on of tha equ1:;ment under' t :1e t;1ven proGN.c; o~ OJ>e.re.tion, 
guaranteeinG the l1fc of the expcr1~cntal an1~al. 

The ran0e of ll'~l·l~ 1n~ :req•Jenc1es or the E:\-57 eow~:-~ 
the entire :field !roo 1 to 1 }0 c;:cles. 'nte duratie>:'! "f 
1~~ulses may ran~a fro~ o.oos to B £1/tco. 

4. The z.-~-62 differs rroo the !:N .. 57 unit 1n that. the 
ran!!e or t/Or~<inr> fre:{ucnoies 1s ex:;l.lnded to 100 cycles, p.lu! 
the fact that 1n nccorda.nce \·tith 1ts r:1ss1on the supplct;ertt.• · 
ary calvar.1c co~ponent (s.~.C.) has been exclude~. Ths 
E~-64 differs froo the ~~-62 in that 1ts r&n~e of r,en&r~tGd 
frequencies is e~pQnded to 1,580 cycles, p!us t~e fact th~~ 
1 ts inde:Jendont regulation has been increased to 30 o1ll1·
amperes for 1nvest1r.;tlt1on of the ::;alv~n!c cv..rre~~ co::p"'n·):rt.. 
'!"ne lo,;er frequency l1Q1 t or t;;e Eil·54 un1 t 1 s 90 cy{'lo~. · 
.Th.1s unit 1ncl'.lde3 sepc.ra.te !ileas~re~.Jent. or 1cpe..!cr.~e ,;:."., t.h:1 
po1~ts or a~pl1cat1oc or the electrodes tor bot~ d!roc~ ~~t
rent and pulse current fer the conversion cctho~s r~~c~
e~enced by us, 1n t:h1ch the absolute value of il:l~~dance ~·.-
a s1ven ~oment or the experiment Qay be measured. 

In the E!·!-62 and E!·:064 units re0ulat1on of frequency 
and durat1cn e.re indeoendo!'lt of eac~1 other. The ne~; E!·~--6~ 
unit includes tHo j)ieces o~ ec;.~.:.1prnent 1-thi.ch e.re 1nt.~:;!~:1: 
oo~~ted on a sin5le cob1le pl~t.foro. T.~e aeconc or tr.~ t~~ 
1s the zo-to industrial unit. 

5. ~·A.the:r.at1cal analysis of the l~a:!lei( currents -- in .. 
terference currents -- reveals that t~e shape or the c~ve 
at lo·,-t trectuer.cy 1s s1nuso1dalt beca-use the e.C!lpl1tude er 
the curve v~r1es fro:!l zero to double m~sn1tude to~ e~ch 
C7cle Of frequency. 
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CHAWJ!!:S IN P~IPHE:=tAL 3LOOD Df.JiU!~G E'LEOTROi'Jt~COSIS 
li'! DCGS AND ;.!Ol?;~ys 

CFolloHinr; is a translation or an article by 
:; . I. Kondrat 1 yevr. and L. J.. Levi tshaya, !::oseo\':1 
in t~e RusG1a.:1-lO..."lSlHl~e ·o~ol': So"·~e-:!~:;~, r-.·.:~ t.~H·
nn~- v l~h1r_g_r~11 (?rese:;t-Da.;-Tc::t-.!'i~e-114 s~;
c,ern, ed1tea. by ;..;. G •• 1\:l.:.n';·ev, A. !,r. G~te:...f.l·!i:h, 
a~d Yu. Ya. Gr1tscen, S~1a~t1~ic-~csz~~•h Inut~
tuto or ~?e~1~e:;tal Sura1eal E~~!pme~t ~r~ :~
st!'u~ents, N1r. ~stry cf Health U55R, l·i~a:~;.!, tf•.:.:;. 
p3.~ es 9 4-?6. 7 

'tne a1c of the prese!lt. ";orl>: '-:~s 1nvest.1sat.icn c~ 
the peripheral blood duri:'lG electro:;arcos1s, c~u~~c! . ::;.- t.:-.~ 
application of square ~nd s1nuGoldal curre~ts &e ~ f~;.~t!~r. 
or frequency, and the ~ethods of the~r eppl1cat1on. 

The per1~heral blood {he=o~lob1n content, n~mber e~ 
erytnrocytes, leueocytes, thro~~oeytes, he~atoc~7tes, v1~· 
cos1ty. and tne reaction or precipitation of er:tthrcc't~~! 
\·las 1nvest1sated und.er d:t:ne.r=lic conditione: before the ex
peri~ent, before turninG on the current, at the he1g~t c: . 
current e.ct.ion, and after current ~et.1on. ~c.:~1:"l~t1r.>til-\ ~~.r:· 
performed on 67 docs and 7 mon1:eys, and control te;;t:.: Wt!·e 
made on 19 ccn~eys. . 

Investigations of blood under a:-.algesis U1 • I)) pro~~~ct ~~· ~-., ~ 
ap?lication of a square-wave curr~nt of 980 cyc!es frequc~c1 ~l~h;~~ 
suppletrentary constant component (S.C.C.). \lith lobar·otclpital ~ .. c .. ·:.~.-~ 
of electrodes. tradu41 current £eed and \lith s.c.c. from S to 60 ~r:t.~.:, 
and frcqueney 700 to 980 cycles, bitemporal positioning ~f tlectr~Q~~~ 
and feeding current from a narcotic dose, (revealed] fluctuatlor.~ &n 
the nvrrber of leutocytes which did not exceed the limlts of 

• 8 • 
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the nor::"· in the lc~tcocytc :·cj~ : -.:1.:1 the r.c1~~r:-p~1lic shl!"t 
,.,as due to nn increase 1n se;,.:lc~to-r."t:.clr:.ar ele~ents. Tne 
e::-~throcrto prec1.Pito.t1on roo.ctbn ro::~c.3na-i w1th!n tr.o 11o• 
its of tho nor:~. 

In obtainin~ a st~blc an~l~es1c effect ~ ten~P.n~y 
toua.rd re1uct1on 1n the m:.::!lbcr or lcuco~ytes (a d1•cp ~r 
t\iO th0\.1::!3.-:ld !'roo atll:rt.1n;~ velue3) \'159 r.otet!, eb1l~!· t.o 
that Ob3crved by L. ~:. An1!~ir.~ (1954) du:o1.1f: phc.rrr.:t.:nl()r,-
1eal anesthesia. 

In the cases in ,.,h~eh o.n:1lcos1s ltac not o·ota.3 n~1 :.n 
docs with the appl1cat1cn or a square 1Qpluse ou~rent tha 
blood chan~e depended upon the i~~ulce freque~cy ani the 
S.C.C. Thus \-lith the uce Of a C'!.\rrent ltith frec; ·.u~t~C)' SeC 
cycles without s.c.o., with lcb~r-occ!p1tal po~!t1on!~~ cr 
electrodes e.nd Gradue.l current reod, changea 1n the nuober 
or shape! clcruonts did not e:~ceed tho lim1to or tr.e r.cn. 
At a frequency of 100 cycles, v1th s.c.o. ot }0 ~e:cen~:. 
lo'bo.r-occ1:p1 tal po~i tion1nc Of elOCt:"C:!eS e:,: S:'~~t;.Cl C~:-
rent reed, at t~e hc1t:ht. o! cu::-~ent e.ctica t.hc r.:.:~·c~.o.· c-: 
lc~cocytes ir.creo.ned to 16,000 (avera.ce de.ta. p <. 0 .\.•2 j, 
the ncutro~h111c shift 1n i'or;~ula due to ser;ment,-:ttto..l.&~~ 
ele~ente Eave a value or (p <0.01), ~nd th~ n~~~~r c~ · 
monocytes and e1osinoph1ls s~o~·:ed a decre.:1se or e.ppr.>::~
tla tely t~·to!'old (p < 0.01). 

',\'it.h the e.pp11eat.1on of a sinusoidal current of 9e.o 
cycles and current teed at electroshoe~ doaaGe with nub~e
quent decrease to electronarcosis tios~:-;e, 110 &u'b.r.'t.!::lt!-.;.7:. 
cha.nr..es \·te-re noted 1n tt.e blood co.,-oos1 t1on. i'cllo\:iM~ 
t:le.~{inc of the e'.lrrent leucocytosis i:as observe<! to tl".e · 
extent or 15,000 cell~ (?..:: 0.05), l-:1th a neutrophilic 
shift 1n the leucocyte for~ule due to an increase in ~es
~ento-nuclear elements and a decrease in ~he n~ber of 
lymphocytes (p < 0.01) • 

In the cases o~ electronl!.rcosis ae::oo!'e.nied by e;1 
increase !.n tei:lperature oi' one to t\-IO dec;::-ees Ce::Uo·a.:l~·. 
e:.;:cite.tion or the a.!'l!cal and sl~..n1fieant shortnees ot 
brea.th, leucocytosis rer,ttlal:"ly \-Jas observed 1n t.h~ b~O( .. ,:. .. 

!ri an1mals dyint; under- electronarcosis &..'1 1ncr?:;.!:' ; . 
in he;;;o;;loo1n contont, in the :W!Jber or ei'ythroc:;te~ c..~:,. 
leucocytes, and in bloo<! v1seos1ty was noted. 

A state Of e.nalr;e31S ( I2 t.o I:;) \-13.5 obtaine~ 1n ti:·:~ .. . 
'k eya w1 t:: the npp11e3t1on or e.. sq~1are 1:tpulse current ct 
100 c:tcles \·r!t~ s.c.c., ancl 700 cycles without s.c.c.l a:!a. 
w1t~ b1te~poral pos1t1on1n;, or electrodes. At the ho~~~~ 

*(Translator's Note: Foregoing sentence .appears peculiar In It~ 
original Russhn.] • 9 .. 
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ot cur~ent cct~on, a~d ~~tcr the current ~~s broke~, leuco• 
c~~ocis, neutrop~111c shl~t or t~e le~cocyt1c torQula due 
to se~:.ento-nuclear ele~ents, n~d 4 decrease in the nu~ber 
of conocytes and lyo;>hocyt.es ~·:ere r.ote:i. 
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LFoll0\11nt; 1s a translation of an o.rt1ele b~ 
v. s. ')ut1~1n, !·~osco\·1, in the R".lss1an-l~!l:'!Ue.t~:.s 
booi( Sovre.JLenn"S.i;. tcl:hq,.i ~P: .. ! ... Jth.!,ru:!"r;11 (h•£:ic~,t· 
Day Technique 1n Surr;er§}, E:H ted by ;-1. G. 
Anan'yev, A. !oi. Gc!lel9v1ch, a!'ld Yu. Y:... Cr~h"!!'.!\:t. 
Sc1ent1!1c-Research InstH;..>.t.o cr r:xp9!"!.::~:-:t.~l 
Surg1cal Eqt:1p~~r.t &.n;i Inst~'Jments, !i..~r.i:;t!:)· of 
Health vss~, Hosco\·1· 1965, ?6.SCS 96 .. 98·../ 

A st:o~dy \'ta.s !!lade of t:"le :liOrpholc;;ical changes of t~~s 
e entral ne:-vovs s:;ste:n of an 1m ala follo\ot1nr; the aot!o:. ef ara 
elect~1c c•;rrent o!' var1 o•;s c'ha~acter1st1cs: a. sc·J:.ra l:-:..·.~:~~ 
current \-11th constant co::por.ent (S.~.~.) e.nd l-:it,}':out H ... v; 
alternat1ns s1nuso1~al current and 1n~erference curren~s. 
~ae paraceters or the current, tte feed prograQ and methoes 
ot its feedin5 to the brain, and also the con~1t1ons &nd 
method or the experi~ents (pure. or combined eleetron~reot!3, 
with and without operation) differed in different serle9 of 
exper1~ents. The chan~es s~on; the series observed by U6 
had different de;rees of expression; shar? differences 1r. 
the eases in which electronarcosis was ach1eve1, er.~ nc~e 
were noted ,.,hen electronarcosis was not. attained. 

The central nervous syste;n \\"as studlei 1n 65 'ac.;.; ~:-.:::.. 
a conkeys killed at various intervals or tlce ~!ter ~h~ ~~~ 
pericent by injection of a 1C-pcrcent. solut1o:l oi" r.eu~::·:.'l 
for:nal1n into the subarachnoid spece {subocc~;>1tal l~~ ·.;-;. ~;.. 
T~e cephalic, and individual se~ents of the s;>inal co:-·..i 
were fixed 1n a 10-percent solution or neutral tor~~l1n, 
pieces. ot the 'brain fror:a the ret51on of the c:ere-bra! c~;.· · · 
tex, cedulla oblonsat.ta, Q1d•'bra1n ar.d 1nter~ed1ate t~~!n. 
cerebelluc;, and the Horn of A:!:oon• verc Sm~edded it~. r-'&raHh and 

the sec;t.!ons were stained wlth hematoxylin-eosin by the! cneth'>r:! ~lis~ ·:l'. 
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H1sto~orpholo~1cal exa~!n~t1cn 6~~bl~ deter~!r.3t1on 
o! the basic cate~or1es of cha.nf)es CO:Jtlc.n to all ej:;;Cl·1· 
1:lents. 

?ne res;:>ons1blc- rcoct.i~r. or th~ nel•vo:.~s t!95 'J··. cr.:!,!!' 
experhcntal elcctron:arcos1s is co:t.po~l2d o! v:Lseu~~:' !.!~· 
turb.:lnces, chant;es of n<?u.r•)fl~ end t;:lilll 1•e:.et.1cn. ';'a~ :::.:-.- 
:!ients of their a?pet'.r~ncc, ch.:r;rt!e cf t-;:p;•l;)r.s1o:.; s.r.-:1 c~ :•:-:.~~ .~· 
of reduction proce~ses are different 1~ dlffere~t c~~~t~ ~l 
experiments. In other worde, these eh~n~es c~eate the Q~
f1n1te peculiarity of each scr1o3 or expar1~cnts • 

T"r.e vascular disturbances appec:r 1n tho fer:: o!' pu·l· 
vascular edeca v1th swe111n5 of the va~cular w~lls and oe
casionally dele.mination or the endothel1um, or e. oull.! ~~toe. 
or minute and lnrger hem.:>rrhaf')es, vnscular ~:r~tor:!n {;.~..:''1·• -;.J; 
or so~e vessels anC: sp~t>::l or <'thera, wit.~ the e.::·paerF-:'1~~ er 
11aneur:-.yt.hrl1o 11 pr· otr:.~:t1ons end sh:lPGS of ~PP6.r".!~.t f:.s:.:..~- ~.-. .• 
irresul~r convolutlc~ of vessels, ote.). · · 

• 
Neuron ~rod1f1cat1ont) are dystropM.e jn cl'.a~~C':t•~;·. 

They often were reversible, bu~ occas:.oilally &tt~in~{. ~:··· 
grees resulting 1n the death or r.e~ve cells. !n th~~ ~~~~ 
portions of prec1p1tat1on are observed at later ata~~~ &t 
the site of dying neurons (eortex or cerebellu~ and or th~ 
cerebral }lemlspheres). 

l·:::>d1f1cat1ons Of the €!:11a appear in ".;, Je fo~ t:·: C!.t· ~· 
fu•e hyperplasia of various types or gl1al cells, m~inlJ 
astrocytes; as a rule, Glial reaction is expressed ~ost 
~ar~edly 1n the sections of Greatest e.ffect1on or ne~rons, 
w:'lere the pheno!:lena of per1va$cular and per1ne•;ron&l sl1o
s1s, and occasicna.lly ne·;rophar;1a. are observed. In som~ 
eases the r;Ua.l reaction is abser.t, which oay be e:<;:la:.nd 
by depression of the reactive properties O! the org~~irc 
under the influence of the correspon~ing act1ons. 

l~orpholo,-:;1cal mod1ficet1ons are less mer'kcdly a·--·~ 
-:>resse:l 1n mon":<e·ts after electro::arecs1s ex-:>er1::r.n~. s -..!1':. ~'1 
ln doss under s1;1lar cond1t!ons. In part1~ula~, ~ ~r~· 
nounce~ he=orrhas1c componen~ in the for~ of n cul~~~~~~ :: 
per1·1as~ula.r he:::lorrhaGes 1 s less car~ed in mon~e;;s. t.hc.!: !. •. 
doss. Tnis apparently 1s cor.nectod with anatoo1c·p~~:; -':. -'J
lo~1cal peculiarities of the vascular syste::~ 1n ~~ffGr!-,r·,•. 
epec1e$ or ar.1mals. 

The ma1n cate&orles o~ ~orpholosieal cod1t1c&t1c~r, 
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descr1b~d in the above is, !n o~r o~1n1on, the res~lt of 
both direct action or the e!ectrlc current on the n~r·1ous 
s:rste~, and o.lco arises 1nc!irectl:' t'hr~Ju::-h circulatory pro- . 
cesses, as \'iCll as 1n conr.ect1on \Iith :h:ti)Oxia, hypertherctla, 
d1stu~bance of the metabolic yroccsse~, conYul~1r.ns, eto-• 
~h1ch occur durln~ the exper1~ents, especially d~r1~~ p~r~ 
elect.ronarcoets. In co:!l'bincd elc.;t.ronarcosis, wlt~ the •c!
d1t1on of drut;s, vas~oJlt!r d1Gt.urbcnees are le~s pr·.-,;.lC"· ·.:w~~:l. 
Tile dec:-ease !n d;t&'\irophie codificat.itmc ot ne~rcr.~ u::-.~ ·~! .. 
the action of electric c~rrent 1£ !')rod.!lc.a·.i t:h.-:-c\.:.~1~ £\>;.u.~· 
tion of its op~iraal che.rc.ct~::-lst1c& •. 7:'·~:1.1 tb~ :·~ .. ~-.. ~r.~,·~~.: .. :.i.· 
follovs that at the prosor.t. tl~e r&:J.11at1e 'Y.a:J-3 1r. \rhir,~ 
the der.::oee of ox~ress1on ot both dvaton1c moc11f1eat1or.u of 
blood vessels and dj'Gt.roph1c aod1fies.t1ons Of nerve ~ell 3 
of the central nervou3 syste~ of cxpQr1~antal an1~al3 ~r~ 
1n view. 

5200 
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EIZCT~Ol·~AR~OS!S AT THE CO~·!'l'Z:·:PO?.A?.Y S'l':.(z~ 
OF .r\i~ES'l'~ZS!OLOG-t 

Crollol'ring 1s a translation or a.n article by 
K. A. Ivanov-;•ruro:Dsk1y, E. '1'. Golo"l&:l', ~n~ . 
V. G. ;.:el' n1kov, Kie·.;, 1n the rtuss 1e.n-lc.:: 0u:::.sr# 
~oo'· c::ov~e_,e,.r:···-- te'''rl~··· .. "'•h1rU"f( 4 ' (-;> • ..,..,,.n• " J\ ._. • l ~ ' •• .~,~-c:~~~r~•·..:.!. .... •"' ~--~ v-
l)ay Techn:.que in SUl'i~c:-y), eC.it-ed by . ;.~. G~ 
_a_.,an'yev, A.!-!. Gesel~·tich, ar..d Yu. ~a. O:Utci.'''~~~ 
Sc1ent!fic-~~~~arch !nst1tuto o~ Ex~~r~cc~t~l 
Surgical ?;qui?mcnt e.nd In~t!"Uoe:ots, 1--!~n!st.,:·~· c:: 
Health, ttSSR. ::.oscow, a965, pa.sos 98-99._1 

1. 'l'he supe:-1or1 ty of electron:lrcos1s ov or t.h~ ~n~~·:!, 
narcotics is 1nd!spt:table. It hc.s t'he ct>.a.r3.cte!"!c~!N ~~ 
speed 1n atta1n1ns a narcot.1~ atc.te ar..d recovery !rc~ ~~in 
state; lack or consequences and complications 1nhe~ent - ~~ 
pharmacolos1cal narcosis; action concentrate~ mainly on 
the bra:..n; considerable li1!11 tat ion or c-:>ntra1nd1c4t1ons; 
good control properties. 

2. ~ie t:~ust a5ree l-;·1th the op1r.1on or R. S::it.h ar.d 
D. Cullen (1962) that electronarcosis still is 1n the pe~-
1od of trial and error. The phases or. .. 5enera.l!Z~~ ~=~e1 ~! ...... 
t1on, unpleasant sensations at the site of AP?l1c4t1ou ~f 
electrodes, ~ar~rn5os~asru and el~·va ted blood pressu;ou (5l .. 
be1t transitory) that unavo1~ably appear to v~~1o~~ dt:~P~~ 
under the ordinary mot~ods of elcctronc.rc:osis cc;:;p~ ~- :.: ~·.:~ :' 
cl1n!c1~ns to h4r~or a sceptical attitude tcw~~~ t~~ ~~~~~
b111ties or introduction of t~is ~ethod into prect1~€. 

roe d1ff1cul t1es confront.1nc; 1nvestl5at~rs &r6 e:;·· 
aravated b:r tne laclt of standa:-d cethods, b:t the·o·ot.c.!.~!r:f! 
of differer.t p1otur-es or narcosis "'1 th 1dent1c~l p&Nl.t;~~n·6: 
of 1opulse currents, the lack of un1vereal theoretical ~on~ 

.. 14 - . 
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eepts or the r.;echenis::~ ot elcct.ron~rcosis bagcd on 't.he 
late3t neurophys1olos1cal and b1ocybernet1c data. 

3. Selection of the opti~nl p~ra~eters of a narcct1z-
1nc current ensures an 1ns1Gn1f1cant ~11ft 1n ho~eostosSs ot 
the orsnnis~ ur.der exper1rnentnl cond1t1cns. In th1o r~~n~:~ 
the follo;rinr, oa~r be rcco:::::•cnde~: test. 1cp:.~loe t'rc:n.ta:!"!:'f. 
1 k1loc;•cle t.-ith 1opulse cu:-at1on or o.t to 0.3 m/se~, J~,:
cr1ne the potcnt!a.l r;ra·!le!lt. ~H t.ho 1~p~:l~e, and c. cc~~t~~t. 
cooponent equa.l to cO to 25 ;•ercent ~· f t.}";c 1~::;->ul~e. 1.~·-~r-. 
sur;gested. are orb1 tal (sl~?.n1chnoj'e) :o>o~1 tlon!n:> o:· ;,;,~ 
electrodes and. 11massa.c:;in5 11 introduction or current. w1 t.'". th~ 
aid ot a process we have ~a~ed the 11pol:elcctrotono~." 

4. Generalization of tte ~~ter~als obtained 1~ t~o 
literary data ~ro~ides the ~o3~1o111ty of dEv~lc~1ng v~9 
hypothesis previously e:cpounda:! by us ( 1953-1957) 0:1 t~n 
mechnn1se~. of electroz:~roos1s, and to re,resent it as- a 
systeCl1C reaction ot the orcan1s::1 in ~:b1cil t.he le~dlT·~ :::-:.. ~ \> 
1s played by e.utorer;ulat1on or tile cerebral cortE;}~, ~~.?.l!.~-
1n~ a pro~rao of protection of an ul~ra3teble srst~~ fr~~ 
factors or the extern~l med1u~. 

5· At the prcsent-d~y &t~~e o~ anesthc3iolOGJ 1~ ~! 
possible to ut1l1z.e electron::~.rcos1s as a link 1n coo"t>h;r;~ 
anesthesia. .~t the present tioa, on the basis or st~:l !"·-rr! .... 
etivell s~all clinical experience, 1t is 90ssible to !ntr~· 
duce into clinical practice e. modulated 1m,ulse current or 
100 c y cles frequency, and also "interrere~ce currents," 1~ 
co:!lb1na tion \·i1 th inject 1on oi" narcotics and rel~x:.n·~~. · : .,!.. 
the pre-.•ent1on or burns at or:UnarJ doses 1 t is nec~~s~:·/ 
to exclu~e the constant coc~onent of the 1opulse current 
and to ut111ze hydrochlorine.tod silver electrodes 1n a 
"Oorolon envelope. Ir. 1ts present 1:::pe:-feot foro elect.ro
r.arcos1s car find extensive appl1eat1on in extern L~e~· 
thes1olo5."• \·lith exte:1s1ve burns, ror detero1n1ns the a.c·d.::>:! 
of poisons. 

6. 'i""ne eX!'er1e~ental-elin1eal ~·tork perfor!!)Cd b~· U3 ::J~Y 
serve as the ba.s1s for further see.rch for cethods ensu:-lr.~ 
loss or ~onseiousness in all eases ot narcoB1s, and ~~~ • 
abolition or narcosis by !nJection. The ba.s1c rF;c:v.i~ .~t.-, ;: 
for develop~ent of auto~at1c electronarcosis h~ve ~~~~ 
secured. 

5200 
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CFollo1'11nr; 1s a translation or th9 Teblo c!" 
Contents ot the book Sovrc~enna~a te~hn1ke 
!:.. tfhirur:-;.11 (Pres~nt.·Dai-Tech!11quo 1n S"l::"i;e~::i. 
edited by g, G. Anan'ye._.., J.. :.;. Geselc'rich: '!nj, 
Yu. Ya. Gr1tsman, Sc1ent1fic-~esoareh In2t1tut~ 
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fREAtM~T OF ~ISNWEPS OF THE NERVCUS SIST~ Br 
· . ELECTRtCA.LLt INtCCED SLEEP ' . 

• USSR • 

[Follodng te the tranelation ot a .. cuon ot the UkuJ.u·· 
\ian-language booklet S~tyacbyy Mo~~~ 't~ Stoop1~ Braiu), 

by X. 0. Iw.noY-Muromsld.y, Kiev ,1'%4, pp 64-76.] 

'l'h' Schnee of Tr1 ll!llpharrt. Lit'• 

The p-eat. ectent1et a,itatediy toola:l4 into '"h• taco ot t.be llla.D 

lying before him. The )"'&r vu 1918. In the peych1atr1c boep1tal 
whore t.P. Fa~loY bad com~ to et.udy ~he mentally 111 it~· cota aQd . 
t.b8ro vas little tood. But thla pat1oat had no aonse ot all t.~ 41t'• 
t1cult1ee of the t1~ .-he atept, had already be~n •teep1ng hie ex•· 
traord1n$ry etucber t.hese ••• twenty-two fear•• He ~Ae ted tbrou'h a 
tube and carefully loo~d alter. 

Finally, the patlerrt. begs!.\ to move, anc! thon ho .ra1nd hil:lt~lt 
up and bogan 6 

· ' lpeak. the ateep of tet.hsrgy vaa over. 'l'he patient 
t.olcl ra.vtov t.hat bo hacl \olndoretoocl everything, hal! h~ard ovoryth106; 
but. had telt. a •terrible 1 lrres1et1'blt 'b11rdoQ• wb1oh would not. 1•~ h111 
move even a muscle. · ·•: · · 

Th• eclent.ht oburvecl ot.her patient• , · who 'bad coco clown with 
tha c!readf'ul mental llln9ss of schizophrenia. Many of t.hem at.&yec! fixed . 
tot a loni t.1ms ln aom' i~ovabte position. 

Ct ~ourae, I.P. Pavlov could not koep from pondering the naturt 
or then phenomena. But 1.1'10 main task ot physiology U to torgo weapons 
to battle for the lit's and health ot m&.fte It was Dot. without. goo4 cauu 
that I.P, Favtov ~alted it the •aclence ot triumphant life.• 

In·..eets.gatlon ot the vital proceuea 1n nor~Hty eea"olee tbetr 
pecul1ar1t1ee under pathological Gon41t.1ons to be oxplai~d, vbeQ the 
organhm hu tallOD 111. It wu in 'uet. thie vay that. tho achool ot 
I.P. PavloY dtecovered ~h$ detensi~ rot• of 1nh1'blt1on in the oontral 
nervous a;-retem. The cort.ical cells, which have the e;roatut reactivity, 
must be exposed to the greatest danger ot deatructl~n ~ exhaustion. 
'l'o aave thea from per1sh1ng thie tur1ous rata ot metabolla= muet be 
elowocl ciOlfft 11nc! ito IN&t. 'bo cliroctecl towarcl rut.orlng Ua exponc!o4 onergr 
reaervu, Th1o 1nh1'b1t.1on wh1eb prevsnt.e our ~ort.leat neurone from tho 

· exha.uatlCin wh10h ••t.s 1Yl when tM Halt ot our capacity tor vork 11 
J)a&&ecS oc;¢un daily in tho torm ot •! .. p. 

. - 1 -

:i lf,:;o-r ~-- · ~· - · - -- · · · :"·: · ~· · · ·· · ~ :-:-~· · - · • -;--.--·-· --~-;--
,, ....... ·-----n.-r-----~ • . i-----··:- .-r--: . . · 6--.n,· • 1 f' I • : 
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Tho cor~1e~l oell has a limit ~o its cap~elty tor work, beron4 
wb1ob, in order to prevent excessive functional outlay on the celt'• 
par"tr, 1nh1b1t.lon etarta. Mon than thirty yea.n ago \be ~Teat. phys1• 

• ·otog1et. wrote that. tM Hm1t to thO working capacity wa.a not. a con• 
etant value, but. one which ohan&ee bo._h acutely and ohroftica11Y -
in ta.t.lgue, l:.ypnoeia, Uln'OI, anr! ae;G• Th1• fnb1bitio:~, vh1c:h rd&ht. 

, ,e called ~xtra11m1tal (to incorporate \he idea ot limit. 1~ro4uee4 
above) eomotlmel appear• euddonly and at. ot.h~r tl=ea aanifeota 1teol~ 
only when above14X1mUlll otimuU are repeated. This 1-:lhibit.ion atao bae 
it• analogue in the tower dlvie1on~ ot the central DBrvoue eyatem. 

Thia analogue to ·e~ra11m1ta1 lnhlbltlon OQ t.ha periphery 1• 
the 'peule\m" vlth which ve are atreo.dy ta.mU5.e.r. As ea.rly u 1891 
one ot M.Yo •. VVedenskiy'• vorks dre~ attention to the tact. that. pea• 
elmum 1nhibi\1oa protected muscle tiseue trom an exeeao1vt flow ot 
norve icputeu. Much tater, in tho 19~'•• 't.A. Aara.t~~ polnte4 out 
that t.hs peeei~ &nd extralim1ta1 1nh1b1tlon are related phano=ena. 
· Can e~ralllllltal inhibitiOn rovivo tho nervo oell! 

Wo believe that 1\ can. 
Nua:,r0\.11 and vory acc:uro.te ·experimenU bavo el:owli that p&tablo• 

tis 11 not. o~y r.ot., ae many thought • aeco!:!pa.n1e4 by •energy burning,• 
but, on the contrarl, 4urlnb parab1oele the metabolic procaeees are re
duce~, b&at production 11 decreaa~, and the efficiency ot tho rafl•X · 
apparatus 11 reetored. , 

Prof', A.A. Zubk.ov bsa even drawn tho concluaicn that. pau'bloall 
reautts from the aurplu• production or energy-rich ptoapborua-cont41n
S.ng compound !I, Sta1Ung trora concepts or D~~ura.l apparatus u ,;Gneratou 
ot nonlinear oac111ationa he consldera tt•t in tha caee ot pa!o.b5.oele . 
the autooeeUlatory generators lock themsel vea into a surplus power eup• 
ply. Thls orS.g1nal point of 'lie~o· c11.n be l'let. with a nucber of rejoinders, 
but this approach to 1otvlng the problem 11 worth attention. Let us 
menUon, by ths way, ths~ even Arhtotl• auoclnted neep and alt=~tt.a
tion procoee31 (hi• i4ea wae that ateop arS.eee from the •oxtAla.tionsn 
vhieh come (rom food), 

Extralieital inhibition, of course, doe1 no~ occur only in ~he 
oase or ord1nar7 11eep. In varioue atatee which are bu~densoce to tho : 
organiem the nerve cell• try to pull theoaetvea through ~y covorlng 
themselvee ~it.h protec\5.~ inhibition, ta vith a ahl&ld .. in bunger or 
cold, ovarhoatlng or lack o! oxy~n, durin& the er!'oct. of brou:ht. from 
the oute1de or ~nerated within the organ1Bm 1 and un~er the effect ot 
rad1~t1on, · 

It. ~Y encoc~asa only delimited regions, eay, those t~A~ control 
motor and. epuch aot.lv1t.y. And then the person 1a i=ened S.n a etat.e 
ot lethargic aleep. In ano~her c~ee tho '1urrogate• tor nervous ayattm 
activity, as Pavlov called 1nhib1tion, 1• no~ lvitohe4 on at. all --and 
1110'81 eta,rte. 

Pav1c-v mac!e the logical conclusion - 't.he n'J\11'0n8 requlre au'ist!lnce, 
protec:t.tve 1nhlbS.tlon muet be stopped up or 1 pourod~ troQ the individual 
cUvie1on' o••r the whole brain and brought back to t• .. e norc:&l cM.nn•l• 
Prot •. t .A! uratyaa to.ter called th1• proco eo whole -prot.eet.S..,. inhi'b1 t1on. 

; 
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I 
I • . .. 

i 
j . 

: ,. 

' . ... 
.. 

~ .. --....... - ·-·- ··-.-·-~ -r:o:..h · (1~· 

,.. 



C00022011 

•. 

.; . 
I 

. ~) · 

. ,. 

t .. 

~·· 

., . ) 

· . And ben h Pavlov'• otosut •'t.ud•nt. • M.r.. J'etrova., udng •l••P 
and broa1ne in ~:or'bid oond1Uont or \he animal trJtvouo O)"toaa &n4 lm
medhtety obtaining resuttr. Moreover both neuoua clieturbano .. &n4 . 
4huaa • ot other organs - ulctu, ecur.au, alopecia, mallgnszrt. an4 
~nign tumora - are alto t.ree:t.d. 

At. t.be U!ll& t.imo another •tudtnt ot t.ho grut. ec1ent1et., Prot • 
. o.G. Ivanov-6molel'l,ldy, lfirootor ot the paycb1a~r1o clinic at. t.he PaY
loY ta~ratory, 11 entruatod w1tb letting up e1eop therapy tor lchizo• 
phronice. It. ahould bo ••14 t.hat 1von earlier clinical pract1t.1oner• 
endeavore4 t.o treat. peychot1c• and neurotics vit.h prot.r&.cUd Q!lrcotic 
tltep, but the 1oporifio · wae used at. random ·and •ucceee often altoraat.e4 
v1t.b t'dlur&. But. vhen ut.hu bece.me gonl~irect.sd and t.bo •olld ·· 
ground ot an orderly theory vaa tolt. beneath our teet. •uteoes •topped · 
~oing a random attalt. 

In the 1920's toro1gn paychiatrteta began to uae protracted D&r
coels t.o relieve sxcltat.lon in t.he ~entallY 111. I~ atarted ~o be •uc
ceeefullY ueed tor thia purpose ln t.h& USSR trom 19~4 on ~he 1nitlat1vt 
ot Prof. V.P. Prot.opopov. But. t.he high ~oxlcity of the nArco~ice em
plO),d ¥ory otton 1o4 t.o eorJoua dht.l.lrbaocos ot t.he respiratory aD~ 
car4~ovaecutar •yetems, and frequently vae the cause or death. 

. . 

In the thirttoe Ctorott.o propoaod a epoc!al mixture tor Darcoele. · 
It. vu aho docldecS to ueo thta m1xt.ure in the Pavlov Clinic, !lOt, hove·,..,, 

. ~r.ly for •xcit.ed pat.ionte, u 'II'U done before, ~t. {Q caeo• 'll'hare it. vae 
~ceesary t.o doopoa an atroudy existing inhibition. 

AI early as 1955 the tirtt. results ot ••toop• therapy conVinced 
O.G. lvanov..St:IOler.ald.y ot tb& need tor rev1•1n: tho method and tactlca 
ot S.ts npto;rmont.. The pro tonged t.oxio ll&rcoeio wu replaced b)' Ullta• 
poutic •l•ep, or the prolongation of ordinary stoop, ~hicb was brought. _ 
about tly bar'b1t.untu ot tow t.oxlc1ty. Ths aclvillab111t.y YU acl<nc.wtedgd 
ot combining therapeutic eleep v1th other cot.hodJ ot t.reat.co~ (elect.r1o 
and 1n,u11n ehook, injection ot etl . .mutante Ub caffeine and pbonom108), 
espaclallt in schizophrenia, alcoholic p~ychoeis. and cerebral trauma. 

Stoep therapy bepn a vigoroue devetopzr.ent. tater, l!urlng the 
Grut. Patriotic war ['llorld ';/ar ti 1, U vu ext.s ns1 vely used ln injUriu 
t.o the central nervous system a!ld traumt.io and burn ebock. 

Tho t.orrlble pain, eo-called caueatg1a, te>r;&rrt.ed tboee ~cundocl 
·having d!IJIIELged perlpMral n9rve trunks~ Every t.:-uch, loud noiu, cr 
merely light. eauaad tucb •~tror1ng t.hat. t.h8 pe:a~n ehr1o~d. Such a 
vounded pereon could tit. tor daya with tho affected oxtro:ity in a pall 

'ot water (t.hle alleviated tho pain) and b1• head vrappod 1a a ~ullt. in. 
~rdor to protect. h1~aelt troa 11&~ or toud no1ao • 

Here, too, etoep therapy gave the pat.iente a reprieve trom pala 
and 111no,a. D.O. L&ptt.a}.iy, a etudont. of Prof. t.L. Vasil're~, etar~ocl 
troc tho 1doa ot the parab1ot1a orlgln or causalgia and proposed applyin& 
tho pooJt.tvo 4.o. polo io the palntul spot. (anotect.rotonue). The motho4 
provocS t.o be et!ocU ve - att.or f1 VIii t.o t.o Q t.reet.t:eat.a at. a tow current. 
(up to 5 ma) 72o/o ot the patients reported that. ~he paln had disappeared 
or elgnif1cantly docroaeod, 

. Att.or the w&r narcoUo •loep ~gan to bo euceeutuUy uud \o 

,.-:-·-. ,.. 
·-.:-~r. • I 

-' .. 
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trea.t ul~-eratl.,.., or byper..onic pats.ent.i. £athuaia.am for 1 etoep· i.herp)"' 
rapidly gre.,. JNndte\Se ot pr into <I worlcD appeared, whose· aut.hort de
aor1bod ~~eee treat=ent. of different 41aeaae• by •loep.· lnte:eeting· 
ti~dings of ~1olog1oal experioente were published, Prof, s.N. Bra~s, 
tor example, eucceedod 1~ inhibiting tho aglnz pro~eas in doge ~1 
therapeutic aleep. 

Vb.t. dieeaaoe did they not try t.o treat. w1tb aloep! And 1\ muet. 
be nU t.hat. besides t.he ent..husium tor the ne., 111et.hod the a~osp~r• 

·ot a cult or tho individual ~~~de iteelf felt with ite 4ogoat1c 1n~ompatt• 
bility with other views in regard to eo~ot.hlng once 1 eanct1fio4~ oa hlgbo 
Sobor ~s cos vere cltowr¥'4 in a ua. ot aduhtion·. 

tn 1955 Prot. 0 ,G. Ivanov-s~olonsldy thL\t. the ac!vance of 11eop 
therapy "'oulcl not depend on 1 creepir.g emp1ric1a::~~ (•u 11 poee1ble 1t. 
might help even here"), but. on carefully weighed deconstrat.tons, proper 
choice or type ot ateep, and organization ot the Goodi\ione tor aleep 
therapy • 

B~ah •core catholic thlln tho pope himself' t Oprortunhta and •1mp1!t 
tnthu~iut.& 7wlgari~ing Pavlov'• concept in t.hoiJ' enthusiasm di4 t.'he1r 
work. ThO atow proceu ot ditcreditatl<Hl be~n.. In addition it. lloca:;e 
:very quict-,ly apparent. that prolon&ed •l~bor ind~od by a. eoporitio tre
quently led to coc:plicat1ons {hGadache, •otdting, viNal and aural aen
eory Ulue1one 1 and pat.hologiea.l ehltte 1n ~lood an4 urine). 1'he patient.a' 
t.ee~peraturoe often ron and normal activity of tbt gaetro1ntoet1nal tract.. 
was disturbed, 

'1''.1e rush wae on to uek ou•. new IIIUnl for inducln: aleep. 
Firlt. or all~· enlisted the a14 ot hypnceia, oondi~ione4-retlex 

eleep, caused by a combination ot various light and ecund eticuli plus 
tho action ot ·eoporif1cs and the uee or con~itionec! reflexes developed 
4ur1ng o..1r Uvu, The Kiu phyt1c1•n and author P.Ye. Beylil\ ana the . 
colle~tive ot the •~~rovakiy-Rayon Hospital coDSulted by him 1nitiate4 

. the use or these methods, · 
But here, too, there vere 

Jl:4rt1 instan.eea ot ·la.ek ot 11:1oderat1on an4 ·. 
tY.ceasive faith in the t.haw:at~gieal 
properU'a or •teep, even in caeu whore 
its uee could g1vo DO perceptible affect. 

Electr1eo.Uy induced •leep, ... 
which ctuickl:r found recognition in \ht 
Soviet Union ac~ countries of popular 
democracy, prcvod to be nry proaislng • 

. ThU mot.hod o..rcused eer1oue intereet. 
F1 · 11 Vi t t.~ "El kt , ln the Unitecl States, £1lgland, Italy, 
(~!1• 6 ' 

1 
°"• 0) '1' 

1 
, e 1' 0

4
1011 Japan, Bruil, Auatria, the German 

~ ee~ros eep rans o~or ~• 

Unit Developed in Bioc~bernet1ca ' Divis1on, Academy of Sc~onco, Vkrain-
. hn SSR ~ 'l'hia apparatus 1• domonet.ratod at the ~xhibition of Achiovet-
ment.a ot the !htional Econocy in Kiev. · Po·~erod by'port.a.'ole ·or · flub- •• -
ll&ht ~tteries. Frequency and pulse duro.tion can be change& 'to allov • · • 
for lndividu~l dirteron.eoe in type and condition ot pat1ent.•a ftOrvous 
tyetem. Koya (a) A~:~plU.udo (b) Fre~uoncy (o) S'111tob. 
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Fe4ere.l Republic, and other countries. Pe71'ecte4 equlpcont. waa cree..to4, 
including a small transietortzod uni~ 4ov~lop~4 1ft tho Diviton or B1o-
1ogtcal Cy~ornetice ot tho Oybsrnotice Institute ot ~ho Aca4e~y ot Sci• 
tncee, 'UkTdn1an SSR (Fig. 11). · 

Ans1Y'1• of thouaan4e ot case h1etor1oa indicates the ottoctlve
a•'• ot •l•ctroeloop in •o=• force or echizopbrenia, byporton!o and ul• 
oerativo di,easos, nouro~le, the incipient etagea ot Athorooloroeie, 
Sn brain 1njur1 .. and t.he uq!J$ht ot O:lc&palitle, cues ot MIUO~or
altie {oczo=a), bronchial aethma, t.oxlo progna~y, tpoocb 41eturbancoa 
S.n cblldron, etc. · . 

Prot. O.V. SergtyeY, tor exuplt, treated 550 pationta in cUtter• • 
ent. th~e ot byr,:~rt.on!a vit.lt etectroeteep. Tho roault va• a roduct.ion 
S.n arterbl prot111Jre, improvement ill flsep, a.nd restoratlo!l ot ltcrld.n& 
capacity in 21! e.nd reetorat.ion ot working capacity without J"oduetlon 
ot blood p•:.eaure ira 118. The t.herape~:tic ert'ect. vu ineignU'ieant. in 

· only 8o/o ot t.~ patient e. It 1e, by tM \fay, o'burved even vhen the 
1ndi vi ·:Sual does not tall utup (and thie 1• al:lost. al.,aya tho oaao 111 
1.ho tir•t Unions.). The therapeutio effect or oteetroeloep 1• Upeeially 
e learly Z~~Anif'eet in combination wit.h certain me.die&alente - brocdno • nur
p105, lnouUn, et.o. 

Electrosleep aleo copse rather voll with other aea1gn=ento -
protecting brdn cene against pre- ancl poot.oparat.ive 1 <1heha.rge ,• al• 
leviat.ing th(3 ortoot or t.he bal'Qful l.cputeea vbicb 'bombard t.~ bra.ill 
durlng operation under local anesthesia. 

As tho obeervat.ion.s of' .Ora. S.R. i\oyten~rci and O.M. Ruhk:ovoldy 
and of tho a\rt.hor of' t.hi• booklet have ehown, llll patients vho undervent. 
·tho etectroeleep proesdure prooperativoly, and particularly durJng opera• 
t.ion, vit.hst.ood the operative intervention - during tho operation tbeu 
pulse, reepiration, a~d blood preeauro •jucpecl' aube~antiBlly lees t.han ·• 
cUd tl-.oee ot others. And their poe~oporat.1vo period '-l•o took a ecaoot'h&r 
couraa. 

Under dht.r 1ct. hoep1 tal c'ondi t.tons, bow;, 'ler, t.G. Zhukovsb.ya · :.:· 
ee'ien · yeau ago tor \be t1ret. 1.1me approve~ the eteep-indueing met.ho4 
vhlch we proposed and called (frankly epe11king, yery gundUoquent.ly) 
radioelee p. 

1t. wu not. 'by c ha r~Ce that n llrr1 vod at 1.h1a cet.hoc!. T~o .tact. 11 
that patients~ ~ttitud~ toward oloctroateep, oa~Gcially to tho !it at. atep, 
ia a \it to.nu. Thia 11 !'¥ltural, t.oo ~ &llllOet overyor::e re~=b•rs ~1ag 
1 h1t" 'by a current., and bare eloct.r1cU.y 1• be1~ 11 puo~d" through or.e•e 
bo,.d. 

Th1• 11 t.he reuon that. t'ro:~ U.e tirat 1teps 1n electr" ~ t•ep 
t.herCl')' we ret'ra1~4 fto!Zl applying elec~rodu to the e}'Oball (~~us 
tr1g'htone4 ~ho patient o·..en more), but. banea.gd the= to tho ronhea4 
and o:ct~ut. And et111 the peychologieal •reatetanco~ et111 recsine4. 

Cannot eleep bG induced, ve reflected, without applying elect.rodee 
to t.M hud7 Cannot, tor exa:::ple, an uttrah1&h·froquency oloc~r1c 11•14 
be •CJlllO)-ed? S~o~t UHF, to ustS t'hs abbnvia~ion, 1s rather ex<:.or.sh'ely •· • 
ut111zo4 1n ~dicins tor t.t~ deop heat1ns of tioauee in various 1~1am• 
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m~tory proeessee (:urunetoe, h1&~~or1tis, putcor~ry abeeeseee, •tc.), 
in neurAlgia, rad!eulitls, certein nourovaecutar disoaate, 1ltn~eae& 
or ~he opil'lal oord o.nd 'brain, and brol'l'lhld ~uthz:n. 

J.roet. ·~1enthh ha.v~ auociate4 1-'tlls therapeutic effect or t.be 
t1etd With the heat genorst~d, althou~b reee3Zc~r• hAve emphasized 
t l-h prue :".e& ot a non-th&r~Ml • specific• U"rV' 1nnue nco cbiofly eft~J o• 

. tuated t.h:ough the nervous eyttem, Only or tat& yeo.u with tho 4evot• 
Ope&nt. ot J'&diU" technology, which, U 1e kno·.m, Op&ratea at euperhigh 
tro~uoncie,, has t.bo action ot t.bil region ot electro=agnetlo radiation 
1poctrW11 0:1 t,h$ hucan and al'\iznl or£'n1s::~~ begun to lie cfeeply etu4iec!. 

It baa been toun4 that, depending on 4oeaga and place ot action, 
no.., tbe inhibitory, now t~~ excitatory proct11 can be made to be pre4om• 
1na.nt. in the central aervous eyatel'l!. 

Mo:SJ,clne baa begun t.o use the UHF imputee tielcl tor treating hr· 
portonis, ~uroeia, and certain other 111nsoaos. Here the 1'1•14 act• 
tor eever~l microseconds and then there 1• a ·pau5e 1000 timse longer 
than the lmpul&e, Tho ruult it tba.t ttrong iztpuleea (up to 1~ b) 
get into tho body a~& eauso extralimital (par&biotic) inhibition, but 
the thermal effect, btcause ot the long p~uee, 1• revealed to be •ery 
1ns1gnitic~~ont • 

l'h9n cue alarm tign!!.le, Foroign ecient.le~• gave the i'lforma"t.io!i 
t.t-.at. w~n JDonldys wen 1rradhted with wa.voe ctost to a meter 1ft ·tengt.b 
at a rnentor power o: only 100 " brain da=at9 WI detected. AM one 
Am~·rlc!ln eohnt.iat et.ated in 1960 that 1ft the ~50-500 Me frequency ran...,. 
he bAd observed the epecifio street ot •individual• trequenciee • . Indi
•!du,.le wbo had been tUt&d told Of feeling "pu}eat.1on in \heir bn.iM, 

. · ringin& in their ears, and a dttirt to tink their \eet.b in the D'areet. 
u:peria:t11t.er •11 

Wt ~vertheltes decided to t•st. th• ettect ~t & di•eo~inuoue 
UHf' tiold e.t very low po""e:e. The field p~Lta.metere wer• to be •ubstan• 
tially different ·- in t.~ direction ot reduced pO'oter and pul•ation tre
quency - troa thoee used in 63dicino. 

Experi0'3rrt.s en an1::de and on curet! ves de~:.onstrated t.be ban;lus-
~·u of the procedure. Then Dt. thukovs'ka~lll ueed tbie met.ho4 to treat. . 
a young w~me.n t.orc,nto4 with 1Momnia anc! receiVir..g no blip from sopor1l'ic•, 
e v~n 1n le.r ~ ctosee. 

· Placing the etect.rodcs ~ em trom the patient. '• t.ecplet we gensrat.a 
a un? field betweQn thea wh!ch was bro~n aevoral ecore t1m!e a eecond. 
In eeY0~~1nute• the patien~ fell asleep. The apparBtue wae lw1tche4 ott 
1n 15 IDir., but tho woman kept on 'll&eping tor aev&ral hours. A poe11.1vo . 
aspect ot •radioeloep" atao proved to be t.h$ a1mpl1f1ed method ot pro
cedure • 

Y.eantice ~tleetroeleep bad e.lre&d1 won the oontidtnce ot p~tient• 
&nd people stopped tear1n& nelectrization.• But cur radioeteep ~t waa . 
not alwa~-. reliabh in action and tor t.hil roaeon owe lost interest. in u.. f 

~11t the Uea ot 1 ndioaleep• wao tabn up ~y Prot. O.S. MUin, 
Head or the Phyeics Department ot Kieb1nev V.edicat Inst.ltute, :r,.Ya. Ro.by
obev, physician and r.europathotogiet., an4 tn,;;insor t.P. Jterniteld.y, wbo 
ln 19~ 4ev1u4 an inotrv.c~nt which thoy called a •remo" 1mpuleo unit t_or 
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olec~rohypnoJ1a.• 
Along ~th the interrupted UHF t1•14 they uae4 a eource ot 

lntz'ared (heat) rays, a blue -eoloreC: l&t~p, an4 a ~\lzz:er • Bundlee · 
ot light, ho~t 1 and eounc! impuhu were emitted S.rt •~cbroniza\ioQ 
with the l.1Ht field. puiaat.lon. The eoporU'ic ottect o: the el•ctricd 
to.et.or wae ~.ro ampl1tlod; 1Qfli.lanc• ..-..-exerted on the Yiaual, dor11111 t 

and aurd an:11~ou. 
The eo aro, or oo\U'ao, only tlrat. attempt•. Tbe.ro 1• ftO 4•n)'1nc 

\hat it ls poeeible to eotect parameter• tor the phytical ag&nte eucb 
that. undor any conditions bat.l thf'l.tl 11eep v111 'be 1nd'I.>Ce4. But. 1Zl 
mo~orn =clictne ths t.herapeut.ic role of 1Mib1tion 1t •till tar trolll 

. 

being completely utilized. An~ the question 1e not. lllltU17 one of oor
rectly cbooe1ng tho method or producing •leep and tht tacttoe ot using it. 

II'\ Oil!' time ve oan no 1o~-er beliovo tbat 1.be !l'rvoue ay.t.em, par• 
ticutarly U.e higher love1e, •ortardzu• dleeaee. 1ib.il• paying tho cer• 
e'or&l cortex ita clue vo cor.not. now reduce tho origin ot the pathological 
proeeu merely to the appt~aranco ot • congoeted fQCl ~r excitation• 1Zl l\ t 
u wu do~ until quite ncerrt.ly. Th$ oaaen.ce ot diaeaee 1ha 1n the 
abitt. 1n holllltoetu1e - t.be clyi1Am1o atab111ty of 1.he eolt-regulatory 
eyetems ot the or~nis= on allluole, trfr.l tho cellular to 1.he organic. 
or especial tignificance bore 1• t.hs tunctior~l displacement. ot t.~ 
n&urohumoral mochan1sme •• the torm ot phye1ological process regulJtion · 
1n vhiob the n:tural impulau and t.he eubet.e.n.cu transported b7 the 11\lide 
circulating in the orcani•m act 1n tuceeaeioc. 

I.P. P~vlov taught that clieeaso Sa the organi~m'• reaction t~ 
et1cule.tion by OMirol'lll:.ental factors 1thicb l•a.de to injury and do!'once 
againat. it. He called the latter tho phye1olog1ca1 !leU\U'I ot dote nco • 

. On the buh ot the physiological 1• •n&ondered the patholopcal 
t.M ~"' qWllitative eta't.e of tho organism whore U. o1eratu by !lev, qua.'\• 
Utati vely and qua11ht1voly rigidly clofi,_d le.vs. we 1111.1ot tab illt.o 
corliJ1dt>rat1on that the organha falla Ul u a vhol• an4 1.ha.1. t.he b01YCue 
aystom in aay d1asaao 11 alway9 a part ot t.hia whole. 

Prof. •r.>t. Amosov 1a risht - cfiseaee h composed ot tvo element•, 
41eptaceosrrt.l or the norlll (po3it1ve teodba.ck) and accou::~odation th~reto 
(defence, nsgatite teedback). Th1• et.ate h oh&rac~erize4 1>1 its ovn . 
peculiar play ot the basic neural procoeoes ~ excitation an4 1nh1b1t1on, 
the operation ot the r~tlu appa.ratu·a peculiar to an4 inherent. in t.he 
&ivon patho:og1cal proeese. According to J.P. ~vtov'• ideae tht Bub
etanee or the etudy ot 1.ha reflex m'chaniea reduces to ef!'ectuat1ng 
epatial rtlat1oMh1ps an4 4~term1n1ng 1.hs routu over which et1mulat10ft 
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By ~~orrupt1ng at our diecret1on t.ho paths or oirc~lation ot 
1 pa.tbologica.l 1ntorcat1on,1 regulating ita~~~~~ at t.he var1oue tovelt 
of tho cr gan1em 1 and diaool vin& t.b» pathological condit1onsd·rettex oon• 
nect.1CM WG )fill be &'oliJ t.o t.htuat 't.ho 11 progre.=" or CODV&lUcence OD the 
or ganiem. . . 

fhh h a JDa.tter tor t.ho tuture, but, wo are now at ready abto to 
aeaiet in the •elution ot ~ny probleme of co~ro111~ &toupe ot c•Il• 
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or organs and in liquidating a nw:lbet or pat.holopeal procuau vhell 
vt uao tho relatively local efteo~ ot chemical aubat~ncat or elactr1o 
ie~pulaU • . · · . 

It il thero:ora important to ut111%0 tho protoc~ive tunct1on 
ot Suh1blt1on no\ merely aa eteep or nnrcoa1a, bu~ alao &a the destruc• 
tion ot tho pathological complex vhich ia tire~ p~ to~thor eomowheta 
on tho per1J»hary and ae a mothod ot batanc1n& t.bo Ml.l%'&1 procoeu .. Su 
tho cantor, aud, t1ndly u a maa.na or eho.ng1ng the reactiYit.y of tht 
oolla, t.i~eues, and the entire orl:&n1Slll u a vhole. · 

To illuat.rate lie will point. out thD 4nta o'bblD)d by Acadec.tci&Zl 
o.D. Speral'lBk!y and b1a e't.udonte. The axperh!Bntl in ctuntiou nry 
,,~phieally dofin& tho role or the por1pboral .d1Vi•ion. ot the utrvoue _ 
• )'&tea. (Thi• ee 1entht l!ovelopocS a t.boory of tt-.e l'l$I.'Vous •r11tea' • 
role in tha m~chan1sma ot talling 111, convala~teence, and traa~ant. 
Be aC:::itt.ecS a numbat of 1n!lccurat.e c!etinit.lona vhich 1n their ti;lr) gave 
riee t.o ehtl.rp critioiom a1)d ~ did not. always devote 811ougb at.t.ent.iou 
to the rote of tho higher d1v1eiona ot the centrol osrvou. ·~tam, blver
theleae the enormous amount or theoretical material ~h1ch he a:Asead 
eboul4 be axtanaively uaecl :tQ conetrw;tint; tho tbeorr ot medio1~.) 
. 11. 11 blown t.hflt. ovort.ansion fif tM n=tural proeue 1u the ~ro'bral 
cortex, the_ "e!drmiabint;" between exci-tation a~c! inhibition, leads to 
t.ho appear a neB on the animd body or uleen. ec:ems., and . othe~ 10-ca}lod 
trophic disturbancee. · _ 

Exper~ente indicate the eignifieanee ot diet.ur~anee or the nor• 
mal tunct.ioni~g ot the ~orobral cortex to~ ~ho csnee1e of a morbid proc
eu. -But to roc!uee thll m&tter Mrely to that. vouJ.cl be -to ei.mplify tb• 
taot.s, 

Here a. dog'• eciaUc ne•·vo ha.e bun etverec!, I~ thh cue a 
t.rop'h1c ulcer ot tb$ extremity rarely oe~uu. ·But. 1t 1s vort.iwn.ile 
to accompany thl• aeverance with Snjact.1ol1 of a drop ot tor-JU.Hn or \ill 
into the nerV'I -and an utcor will de ·..olop in all expe:rt;Dente •• a ro-

- 1\ollt ot the eupplemente.ry et.i=ulatioQ of thO periph5ral port.io11 ot tho 
arat~or, . 

Sever th<t auricular nerve• or guinea pigs, Tho naxt. day you v111 
aeo that ln most ot them the ear hal atrophied and (ropped 4own, vb11• 
Aome ot the •~periment~l animal• have not reactod to tht ••vor&nea at a11. 
Nevertholoas it 11 ~orthwnile eover1ng, eay, t.hsir ec1aL1c nervee, -wbon 
tha ear ot oaob one will atro•.'hy. · 

Tot&~ 1• k:;own to 1>B :•.ccompa.nlod by continuoua excitation of 
tbs extoru~or ar.tscles of th~ c:~~.tre::1t1ee, but. it before 1ntectloa or at. 
t.ho mocsnt ot infection the ext.re=1ty h ·p.ven a bent. position and 1a 
tixod in pla.stor the clieeaae 4oee not develop. ·-

And ta~ the therapeutic e!'tect ot a 'local in~ie~ion ot ~yocaibt 
(tb& eo-callod novoea.in ~locka propoae4 ~y Prot. o.v. Viehnovakiy) :tn 
diseases of the intern11 org~ns. Ditoctly oppoaitB roautta ~y be at• 
t~1n84 by aotion on the reeaptora. Interesting expe:imente ~vo boon 
m6de. It. ~~a bean c!econstr~to4 that when ao:e ot the internal raceptore 
Sn rabbit• infepted v1th tuberoutosl• are 'p~ o~t ot ac~ioa by covocaiD 
lnj-6ot1one th& tubercular procau snow• up eo.rUer th!D i~ animAl• ot 
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tho control group an4 t.a~a & grner couree. 8\rt. t.hl llight attmulatinc 
aet.1on ot e. QOvocs.ln 'b}oek on \bf) 'IO~ht.lvo nervo\13 a;:,oat•m clelara t.bo 
4evelopment of tho t.ubereule.r procou and tavou a Ughhr courto tor . 
t.be clheuo. )(he a tliU tl't.bo4 wu :orou&ht. into a clime where obilclreQ 
vitb t.u~ercuioeiJ were beint tre~ted a po,1t1ve •ffect. was obtai~d in 
a mmbor of ce.eu 1 

\'bat hu been ahanee4 abo'f8 my be oorro'bora.t.ocl by D.UH:oul •x• 
&m~lu :l'roa t.hl praetioo of c11n1c1al'll. Her• U ODJ ot them. 

tn 195, t.b=l sovs.ot. psychonsurologht. F.l). Gor'bo'l hecr1~4 IOlllO 

cues of •t.rou'bteeome• pat.ho}ogic:d rettexu ill drlll9no Tbuo exc6ll•at.ly 
t.ra.1r»4 1 e:IC't.4rnally-bnlt.hy people aooebow 4ovel~po4 a YOCI1t1~ who!). tu
t.on1ng· the atrapo ot t.hHr t.hroat-cicropbonu I.J'our.d their r.ee~ and troa 
that t.lmo wore perehtent.ly putll.l&d by 1\o 

A 4elic:ato analy•i• conducted 'by a ICiontiat. aho~d that t.b& 
!4a.tter wu not. only to c'Mr"~g"'' the d)'JU:Iica or the cortical proceae, but 

.... 
a leo to cha~ tho u ns1t.1 vity ot tho poriphert.l receptor t1el4 1 ){oreoyer 
t.ho et.at.t o;" the verta.t1 vt nenoul lyatme played .. uea.t. role. 

The pat.Hnta were eurecl by & nry a1mplo c:.ot.hocl - phydc&l pru
'WIIlB exerted on the rec~ptore ot ths ~ck ~nd co~i~oualy 1ncreaeed, 
while medic!ll:lenh wn aC.::inletored Yhicb. depreea the ps.raay=pa.tbotic 
~rvoue e~etem1 And a physicl~n with a do~tic attitude toward t~ 
doctrine ot protective inhibition would han put t~e patient to •atee_p.• 

On the Dther hand inhibition ot the brain uy change 1-be .rea.cthitJ' 
ot the body. 

The coUaboratora ot Prot. v.s, Ge.lk1n and lrof. 0.0. V1ehnnek1y 
in t,ir tao discovered thAt. yperite and lowieito applied t.o thG aldn 
ot narcot.hod arili::&Ie do not ce.uoe t._he ueua1 lesion, tb$ 4an&•r ot 11\
'ury by otectrlc current 1• srArply reduced 1 the ahock ordin&rily caused 

. by the tratu1\ae1on or ur.:n"ltcho4 Hood C:ou not occ\lJ', and the etrect ot · 
bacterial and n9u:al poisons is aignific~ntly reatrictod. 

After Ulldiug or v.s I Calkin'• experi:ttnte the pbyeicbn A .x. Ror 
• decided to \lee narooeh in treating people brought into tho boep1tal in 

hopeless condition a.rter using u t'oocl i. - v&E;Gt.abla-11~ plant coat&iniQ& 
1.hs powerful JlC1&on of cowb&ne, and tbs pcoplo rocovero4. · . . 

· A thsrapeutic Jl.9.rcos1• "' devotopo4 and U!lo4 in tho postoperative 
poriod in Prof~ · B.I~ Potrovskiy'• clinic. It ~~~ rid ot tho psin a~ 
11 tnstruconta: in the rarer occurrence ot poetoper~tive cc=p11c~t1ont. 
The ec1e:r.1et aleo thinks tl-~t eucb 1\!.rcoeis h ettecttvo 11li!Lyc>cardial 
1 nt'arcuon a.nd should bo cow.o irroplc1cea.blo when bandapl'lg wou~• 1n acvto 

, pain. 
It mus~ no-t. be thought. that. ai 1 those qualitiet are bheront on11 

in chee~1cal narcoe1•• Evon 1'Q 195' ~ tuccuetull'/ decc-nstra~ed U.at 
electric narcQs1a prove~e tho mAnitott~~1on ot tho poi&O!loue effect ot 
cyanide ooc.pcunde on tho re.b~it organi&a, an£ attor-.~d• at. our eugsasUon 
t.v. J.:uravyov 'bGgan to uoo eloctroeleop to trea.t acute J:Ulmon.uy edems 
causod in doge by aulfur diox!dc poiaoning. 

There h no doubt but t~.at. tho r.edio1ne ot tho tvt.uro 'Will uten- . 
aivoly ut-1Uz. '\.he aurvoloue prcperUea ot 1nt-.ib1t.ion, And among o~her 
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methods \h~ poei~ton ot ~nor will be oecup1o4 by ~rofoun4 inhibition 
of the rih.l :t'unctiont 'by ~uru~ o~ cold (anabioaU.). tvon nov as a 
reeult or oomb1nin& deep refri~r~tton ot t.he brain vi~b 11g~ retrig
on.tion or t.be "holt body it• Ml bUn poui'blt tO Clda ti'llt •111Viv:t.l 
ot an1malt1 a!t.er almoet comptete drAil'li1&6 of l>tood tram t.'be 'brain tor . 
a period ot 1 hr t.o 1 hr 10 Din (tho bre.1n uau:LllY c!iu in 5~ min). 

Lot ua try to im;!.gin:t t.bo medici~ ot our Tomouow. In it.• U'• 
.. Not will be a.utomat.ic 41agnoc;Uc J:Oc'hines, a.utoaat1.eallY corrt.rolle4 
prcs•.,beeea of 41rtorerrt. org~niem•, appant.u• vh1cb ea~" elec•.,ric 11.• 
putaea of·41ftar1ng oh&racteristica and radiate. etect.romagnetic tiet4• 
which permit. t~ inhibition ot any part. of t.h• ntrvous •r•t•=• an!, . 
fil'lllllYt chnicot.berap~utic reme4iet vh1cb, 11~ a 

1
1111.po bull~,• 

tind t.he enemy - t.he cl~•ee.u · - in the body a.ncl ortermcste it.. 
Y.edicine will e.rrive at. t.huo actw.ncu \lt 'buitlg U.aelf on the 

fl&ll oonqueets ot ph:rdolog:y, t"- oo:nlt.s.on of the 4ar~•t aocret• ot 
the b~n bed)', a.nd, S.n pe.rt.icull.l'r ot the 1te.t.o where 0\lr 'brain •l•opt. 
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FOREWORD 

Thls publication was prepared under contract for the 
Joint Publications Research Service as a translation 
or feretgn-language research service to the various 
f~deral government department•• 

The contents of thi• material ln no way represent the 
policies. views or attitude• of the u. S. Government 
or of the ~artles to any distribution •rrangement. 
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1 February 1963 wlll be provided In printed form. 

Details on special subscription arrange~ents for JPRS social 
science reports will be provided upon r~quest. 

No cumulative subject index or eatalos of all JPRS reports 
has been compiled • 

All JPRS reports are listed In the Hbnt~ly Catalog of U. s. 
Government Publications, available on subscription at $4.50 per year 

·· (~6.00 foreign), Including an annual index, from the ~uperlntendent 
of Documents, U. S, Government Prlntlng Office. Washington 2S, D. C • 
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EFFEC'riVENESS OF ELECTRIC SLEEP TREATMENT 
IN CERTAIN OCCUPATIONAL DISEASES 

dollowing is a translation or on ort.tcle 
by S. P. Shatrova (Gor'kiy) 1 in the Russian~ 
langua~e journal [i5iyena Truda 1 Professional' 
nyye Zabolevaniya (Labor Hygiene and Occupa• 
tional Diseases), Vol ?• No 9• Moscow, Sept 63 1 

PP 45·(~7 

Iostitute or Labor Hygiene and Occupational 
Diseases 

(Received by editors 5 OctobEr 1961) 

According to the theory or I. P. Pavlov on sleep ~n~ 
inhibition, 1leep therapy in neuroses is pathogenetically 
valid •nd etticacious. At the same time it is known that 
sleep . ~edically induced by pharmacological agents. in some 
casts ~oes · turn out to nave an et.f'ect. upon the patient. It 
is nec,ssary to exercf SP. special cauUon in diseases In 'Whose 

etiology ls the effect ot a toxic !'actor. For this reason the use 
oC electric sleep in such eases takes on great importance. 

.Numerous studies have shown that electric aleep is 
analogous to physiological sleep or is simular to the state 
of drowsiness. ~he method ot electric sleep tirst found use 
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in psychiatric clinics. v. A. Gilyarovskiy, N. M. Liventse~ 

z. A. Kirillova in 1950 tor the first time used electric 
sleep in the treatment ot mentally-ill patients a~d obtained 
tavorablo results in a number ot caaea. 8. D. Ras1n an4 v. 
A. Vernikova, A. A. Golubchik and G. G. Fabisb treAted pa
tients by ·a method or electric sleep and condit1ooe4-r•t1~ 
sleep based on electric sleep. The authors observed the 
best therapeutic ettect in patient·a with a reacttv• state 
and acute asthenia. )(, A. Titayeva points out the favorable. 
results in treatment or patients with neuroses and psycbo
senic reactions. M. V. Rumyant.seva-Russkikh·, who used elect· 
ric sleep _in the treatment o! patients with neuroses or a 
different type and also in insomnia not responding to the 
acUon or pharmacological agent~, ~oted tha ettect~veness 

or this method ot treatment. 
It is necessary to point out that in subsequent years 

electric sleep came to be used not IOlely in the treat~;ent ot 
psychotic and neurotic conditions. This method tound lts 
way into clinics ot neurology, internal medici~e and other 
diseases. 

Proceedin~ from the 1nfomat1on cited abov~, we set 
ourselves the goal ot investigRting the effectiveness or tb~ 
action ot an impulse current in the treatment or certain 
occupational diseases the clinical picture ot which is char
acterized by the presence ot neurotic ~anilestations. So 
tar as we ~now, treatment with electric sleep had not been 
used in an occupattnnRl-disense clinic. 

We: used ,pulsG current tor tre~ting 40 patient$, ~t 
whom 16 suffered with chronic teiraethyl lend poisonio~, 14 
•ith chronic lead poisoning, and 10 patients with·· 

vibration ·ss.~kness. Tbeir age ranged on the 
whole tro~ 30 to 50 years. Irrespective of the nature of 
the diseuse)in the clini~l picture ot the diseases or all 
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ot these patients, a neurotic-state syndrome occupied the 
leading place, and practically all ~r the patients complained 
or sleep disturbance. In addition, headaches, malaise, and 
a depresGed tra~e ot mind were noted. The complaints of tbe 
patients varied somewhat depending on the type ot poisoning. 
It is necessary to mention that ln addition to the neurotio 
manitest~tions, specific symptoms peculiar only to the'given 
poisonin~ were also noted. 

Treatment was carried out by ~eans ot an apparatus
1

. 

assemble~ in the experimental worksho~designed tor each 
patient ln the conventional methods. A course or treatment 
consisted or 10-15 treatments lasting tro~ 15 minutes to 
1 hour and 30 minutes. The frequency and intensity _ot the 
current were selected individually and amounted tG 7-20 im
pulses per second at O.S-0.? II'1A. The effect or the impulse 
current on the patients was expressed in the tollowinga 
trom S-~th treatment (in some eases aarlier) the patients, 
as a ru~e, tell asleep during the procedure but at first 
their sleep was not deep,enough. With every subsequent 
treatment sleep become deeper. Dreams appeared to some (24 
patients) during the electric sleep treatments. In a portion 
or the subjects sleep lasted not only during the treatment,but 
also. continued tor some time After the current had been abut 

· oCt. 

Analyzing the effectiveness or electric sleep we eval
uated it from the point or view ot the eftect on the condi
tion ot neuro-psychic spheres and or autonomic-vascular tone. 

In studyin~ the state ot the nervous system, in addi· 
tion to the usual methods ot investigation(cranial, motor, 
sensory, and reflex &~heres, coordination studies), we atud· 
led the state ot the cerebral, cardiac reflexes (oculo-cardi• 
ac, cllno-and-orthl>$tatic). or autonollic-vascu-
lar innervation (dermatographia, acrocy~nosls, change in 
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pulse, temperature, blood pressure) bilaterally. In addition 
to this, in study;.ng vascular tono we resorted to special 
f'uuctional tests with the ingestion of' phemunine and glycer7l 

• trinitrate. The o~ ~illometric index was determined. For 
~tudying the f'un~tion~l lability ot the cerebral cortex, th~ 
11etbod ot adequate optic ch~ .. onaxy. in secondary dart( adapta
tion was used. For estimating therapeutic effectiveness 
detailed stu-dies ot a simular sort were carried out bef'ore 
and after tr~atment, 
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Curves ot adequate-optic 
treatment of patient R., nge46. 
soning. 

On axis of abscissa-time 

chronaxy before and after 
Diagnosist chronic lead poi-

ot secondary dartt adaptation 
(in minutes), on oxis or ordinate - magnitude or adequate-op
tic chronaxy (in m/sec.) and phot.o-sens.UiYity thresholds( in 
relative units); A- before treatment; B·~ ~rter treAtment; 
1) adequate-optic.. chronaxy, 2) optic •. · rheobase (photo
sensitivity thresholds). 
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Treatment with impulse current proved to be effective 
to some ~eg~ee in 39 persons; in 1 subj~ct the e!Cect was 
insignificant, The nocturnal sleep ot all patients improved; 
after 3-6 treAtments sleep became more prolon~ed, lese shall• 
ow, the ~rocess ot falling asleep accelerated, interrupted 
sleep decreased, and sleep became "~efresh1ng". It should 
be emphasized that the general condition and nocturnal s.leep 
also improved 'n those eases ,..hen during the treatm~nt the 
patients did not tall asleep. At the sam~ time the patients' 
appetite in~re~sed, their mood i~proved, they became leas 

. troubled, more equable, less irritable. ~~ny noticed a de
crease in headaches and· in pains in the cardiac region. 

The .su~jeetive l111provement in well-being, the decrease 
in number of complAints, the objectively observed improvement 
in m")d· .and sleep were accompanied by a certain norlllalizaUon 
on the part ot cortical activity and autonomic processes • 

For a mor~ detailed investigation of the functional 
state of the central nervous system we used the method ot 
adequate-optic: chronaxy in seco:.dary dark adaptation. We· 
carried out · t~ese observations before and after treatment with 
electric sleep. ~tudy or adequate-optic chronaxy was carri
ed out in 9 patients. In all, 180 studies were earri~d out • 
For investi~atin~ the adequate-optic . chronaxy under condi
tions or secondary dark adaptation we used an adequate-optic 

chronaxymeter constructed by Prot. P. O. Makarov "OX • 3~ 
The usual experimental procedure was carried out. For illus
tration a graph is presented (see figure), 

I! before treatment with electric sleep the curves 
mainly had an irregulor shape, with ~arked variations, ~he 
initial and terminal mAgnitudes exceeded 130 m/sec, the phase 
or stabilization was ahsent, then after treBtment the varia
tions became less marked, initial and termlnal magnitudes 
were reduced and did not exceed (with thP, exception of one 

-s-
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case) 130m/sec, in 5 cases the phase or stabilization was 
present. 

~xamination ~t the oculo-cardiae, normal and ~atho~~o
monlc reflex beCora ond after treatment reveAled some so~t of 
normalization or these rerlexea after t~eatment. The oscill
atory index in all ot the pAtients incrca~ed and became on 
an average .3 ... 5 rnm higher than before treatment. 

'A"he results ot speeiRl functional tests with the in

take or phenamine and ~lyceryl trinitrRte also testify to 
the improvement in vascular control after treatment with elec• 
tric sleep. In carrying them out we used the methods suggest• 
ed by YaQ Yu. :)hpirt. 'l'he patient was given glycer;yl trini-
trate (0.0005 g) or phenarnine (0.015 ~). After the intake ot 
glycerYl trinitrate, tor 2 hours every S - 10, then ~0 min
utes, and aft~r the intake or phenamine Cor 2 hours ,very 30 
~inutes the blood pressure was repeated measured. All bloo4 
pressure cht~1nges were recorded oscillographically. _·For pur• 
poses or compArison the indices or Maximal variations o! tho 

arterial pressure were studied. These variations1 in pat1ents 
examined by the c:onductin~ or functional tests before 
treatment with electric sleep, were· ... ;significant. In isola
ted patients these displacements reached 20 - 35 mm. After 
Cinishin~ a course or treotment the fluctuations or maximal 
pr~ssure in all or the exAmined patients did not exceed 10 

~m after the intake or phenamine and glyceryl and only in 
one patient the ~inimal arterial pressure was reduced lS~m 
after the intake o! glyceryl trinitrate. 

It should be noted that we carried out olectrie sleep 
treatment in combination ~i~h c · ~tai~ other methods commonly 
used in th~ trea.ttnant or pat1en~s with one, or another poisoning:' bol1ever, 
the use of soporitie substances was completely excluded, 
which permits us to attribute the normalizAtion of sleep ~o 
the favorable effect ot the impulse current. As for the • 
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lon~-range results or electric sleep treatment, followed in 
~.a patients tor 2 years, 1 t should he pointed Qut that ~- 1$ 

~t them improved general stato of being and sleep were enjo7-
ed tor 2 - S m~nths after trentment and 17 individuAls tel' 
well tor 8 - 9 ~ontha. 

Thus the data obtained permits the following conclu
sions to be made: 

· · The ~ethod or electric sleep can be recommended in 
· occupationAl-disease clinics tor tr~at~ent or those poison

ings and occupational diseAses in •hich the clinical picture • 
ot neurotic reactions predominates. 'fherapeutic errect1ve
ness is shown in improvement or sleep. ot the general state . 
or being and Of the patient 1 8 frame Of IDinde In ~S eonnection 

th~re 11 observed 'a certain nor~alization ~r indices 
or autonomic-vascular control (cerebral-cardiae reflexes, 
oscillatory index, and other indices or the state or irrita
bility ot higher centers in the ceatral nervous system. Ob• 
viously ~ ~ • -supporting" course ot electric sleep treatment 
should be repeated in a number ot cases. 
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i•l!:.?:-;ODS USED IN ADHDHSTR.4TION OF ELEC'l'iUCALLY 
INDUC~ SLEEP 

_, / ,. 
'tPo~lowing is a t~or.slation of Chaptar VI and 
th~ ~aole or Contents or the Russian-lansu~ce 
i>c.:>l~ by N. l-1. Zhclt~kcvJ Yu. K. Skriplcin, and 
B. A. Somov entitled ~!ektroson 1 Gionoz v . 
D-;:-matolog11 (~lect:-!.c'<llly Induced ~lee~ ~nd • 
Hypnosis 1.n Derm.::. to lc~~l).. rt,edg1 z, Y.oso c:·r, 29o3 .. 
PP 99-113 and 307- 3C&.J · 

Chapter VI, Methods used in Administration of Electrically 
In~uced Sleep. 

V~r~ous methcds fer the application of electrically 
1n~uced s~eep have been ocsc~ibed 1r. the 11tar~tu~e. V. A. 
G1lyarovskiyJ Yu. Yc. Sec~~', N. M. Liventsev, and z. ~. · . 
Kirillcv:.!. ( 1954) d1st1n;;..:i~i•ed betw~en the :fol 'l.o•.'linc t;;;p~s of 
treatnent with electric sl~cp: 1) long periods cf treatffient 
in which the current was npplied fer a per~od ct up to two 
hours; 2) medium period& of treatment in \'o'hich t :;c current 
\'tas C'.l'Plied for 40·60 minutes; 3) short periods of treatment 
or conditioned reflex slc~p, in which the current ~·res applied 
only u;1til the moment thct the patient fell asle~p • 

In all tyves or tr~atment sleep continued until natural 
awak~nine and had an averaGe duration o: 2·3 hour~. 

t.ccc-rding to these authors, a conditioned reflex sleep 
induced el~ctrically is verl effective 1n ~sychiatr1c clinical 
use for the treatment or neuroses, reactive conditions, and 
persistent. asthenic and astheno-depressive states. 

According to J>t. G. i.nan'yev, Ye. V. Ourova, and I. V. 
Oolubeva (1957) .. in order t~ accelerate the onset of sleep on 
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application of a pulGe cur~cnt, dee~ direct act!on or the 
current on the brain, sucn as that which takes pl~ce when the 
electrodes are applied to tha- eyes and the back of the head, 
is not necessary. On th~ othe~ hand, a parallel arrange~ent 
ot tha elcctrcdes on the al:in of the head side b:; side in the 
same plan~ (octh or them en the forehead) preclude~ d~ep pas
sag~ or the current~ in the opinion or the authcr~. lxper1-
ment~l investigations made it possible to subject to thorough 
stud:,r ti1iS p~cblem from the Standpoint or reinforcement or 
the rei'le:-: action and reduction or the direct action of the 
current on the bra in. · 

0. V. Kerb1kov (1955) in the treatment or mentally 
diseased p~tients applied a current with a strenzth or 5-15 
ma, a fre~uency of 1-20 pulses per second, and a pulse duration 
of 0.2 - 0.3 millisecond • 

B~nay (1952) in the treatment of schizophrenia patients 
applied Reyter apparatus \·;ith the following pulse current 
paran1etcr:i: 

• 1) Fre~uency: . usuolly 30 pulses per see~nd. The fre. 
quenc;; c~ the current \·/O.S res.Jlated during th~ procadura .. 1.e., 
e1 ther increased or reduced. iiov:eve:o ~ the author did not make 
use or the possibility of individual res~lat1cn or the current 
rrequencJ depending on the functional stc:ta of' the narvous 
syste:n and the degree to \·Jhicl"a neurotic dist~roc.nces "tlere pro
nounced; 2) Current stren.::;th f:oo:n 1.5 - 2.5 to ::.1 :1a. In a 
number ·Of cases the 1nit1~l current &trength reac:&ed 2-3 ma. 

.. 

In carrying out treatment \-tith electrieelj.:t induced 
steep or patients with remote after-effects or closed cran1al
eer•eoral trauna 1n the stt:.5e or decompensation, Ye. I. Lebe
d1r,sl•a:~~ (1957) employed the follovt1ng pulse current para
rnett.\"'S (on a "'GIF" appar'-'tus): frequency 5 pulse~., duration 
or pul3e 0.2 millisecond, current strength 8-25 rna. In con-
nee t~.on t·:i th tn1s method~ the best therar>eutic eri'ect was ob- ) , 
serv~d in pctients with disturbed sleep due tc 1n~uff1c1ent 
magn1 tude of protective inhibition. \·then weakness or nervous 
processes ~·ras present, as indicated by persistent 1nsc::-.n!a1 a ) 
longc~ ccurse of treatment with electrically induced Sleep 
was re~uired in orde~ to obt~in a therapeutic effect. 

In the treatment ot 164 patients with ~esidual manifes
tations of spr1ng-s~~~er (t1cit·born) encephalitis, s. s. 
~~agazan11.- 0957) recom.'!lendecl applica t1on of a pulse cu::-rent 
with frec.uency of 10 cycles und pulse duration of 0.1 - 0.5 
millisecond. The duraticn of applications or elcct::'ically 
induced sleep varied within the limits or 30-eO minutes and 
duration o~ treatment ar.101.mted to l:?-15 days. Pulse current 
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with t:~ ·.:! choracter1";tic:; Mentioned., es had bean csto'bl1she<i 
in electroencephalosrarnie studies by the author, e;-;erted e 
beneficial effect upon tho oiolectrie activit:; or t;;e brain. 

In ~he opinion cr ;'· .. I. Nazarenko and T. A. Savel 'yava 
( l957 L •·the applied elect::-1c~ll:&.y induced sleep fo-:- the treat
ment of t~~ors of the sto~ach and the duoden~~ .. good thera· 
peutic 1•c:mlts were ootuin~d by app~y1ng the tolic'.-ling 111ethod: 
arran~~mo3nt of the elect.:oodcs on the eyes and the bock or the 
head, curr~nt of rectancular shape (NI!EKhri1I a~parctus) and 
a cur:-~11t strength or 0.5-2 ma. The treatment \·1as cax•ried out 
in tl-:;} mor~ing and aurin~ the day (from 1100 to 1300).. and the 
patient~ received up to 20 electric sleep sessions 1n the 
eour~c of treatment . 

"' .. -t: s. Rob1ner ( 1957) a.S~\!JTieS that the favorable runc-
ti.orr:.l shifts produced 1:1 the central nervous syste;n under 
the ertcct of a pulse cur~ant persist aft~r t~e ~~plic~tion 
of tn~ c~r~~nt has been disccotinued. Experimental 1nveot1ga
t1one i,)y tl-;!s author 1ncHc'-lt~ that the oositive affect or the 
pulse current on the nervous syste;n persisted for a"lonGer 
t1me Hi1cn the action o£ tn2 p·Jlse ~u!'rent was lcn:;er. Th~se 
observation~ lead to the ccnclusion th~t applics tion or 
seve~:.l f:':.otional tre'-tr:1ents curin:l ~ da-;. i;:· !ncreas1ng the 
total period of action or tha pulse current~ ~~inc tbout a 
strenc;thcning and possiol:,-- a retention of t?ie l .. :.vcr:.~j,e 
shifts in tl1e functional &tate of the nervous ~:·r.t~~ \'l'hich 
have oecn produced as a re~ult of treat~ent with e:~ctr1ea1ly 
induced sleep. 

s. R. Roytenburd {1S57), who applied elcctr1ca ::. l:r in
due ec s leei~ in the surzict:l cepartment of a ra~:cn r.ost:-1 tz; l, 
1ncrc~scd the duration cf sleep (in combination \f:l.th the r~g~
lar nieht f:ileep) to 14-~.:; hours per day. Tile potients tle::'e 
treat~d fer 3-5 days before the operation and 3-4 d"ys after 
the OkJ<h'cl tion. 

;'.s had been esta 'l)li~i~ed o;,r V. I. Rusa!-:ov 0957).. who 
observed lo'l patients l·tith r,.;urot1c# asthenic, ~nd astheno
deprossiv~ conditions, t~e duration of electrieolly 1ndueed 
sleep was 2-3 hours. In Rusa~cv's opinion, the ~est para
mete:::-s of' the pulse ct:.rrcnt are sub-threshhol<i Go~cs \'11th a 
frequcnc~, of 5-10 pulses per second. Upon exec~::iive pulse 
current do~cges apathy, weakness, 11stlessnes~~ ~nd 1nten
e1f1eat1on of morbid symptoms (side effects ct electrically 
induced sleep) were observed. To tr~at 1ns-cr.m!a, Rusakov, on 
mod1f~!1ns the method, applied evening electric sleep sessions 
(before the night's slee:>L Hhereafter the patient remained 
1n bed until morning. No sleep-1nduc1ng drugs no-:- sucgest1on 
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ther~p::r t·Jero :ldm1nistered to the patients dur!.n~ the cour~e 
ot treatment. 

In the treatment of 338 patients with h1Sh olcod pres
sura~ G. V. Sergeyev (1S:57) used a pulse current \11th the 
follo;·J1nG character:tstico: constant polarization~ rectangu
lar shape or pulses~ pulGe Guration 0.2 m1ll1second, current 
stranzth (\'11th respect to !ts amplitude values) varied t..,1th1n 
a 15-lC rn~, range frequencJ of pulses 18 per second. The 
current strangth was both increased an~ decreaGed slowly 
\'11thin 3 minu;es. Electriccl sleep sessions t-1ere conducted 
da11~ c!ter o~eakfast from 1100 to 1300 for a dur~tion or 30 
c1!1utcs to t\·IO hours. Ti1e first 2-3 procedures \·Jare co~ducted 
w1tho~t cutt1n5 in the current, until the patient beca~e ac
custowca to the sensationo ct the attached electrodes. The 
total number of procedures during the cou,•$e of treatment 
amounted to 17-20. Positive results 1n the treatnent with 
electric~lly 1nduced sle~p or persons who had hi~~ olocd pres
sure ~-rere obtained \othenevcr the method was ap~11ed in cases in 
which the 'i:>Dsic nervous processes \'/ere d1sturoed ~nd there 
was no pronounced manifestation of excitation processes •• 

L. V. Dymetsl~a~'a (l9Sli} applied a frequE:nc:r of 12-16 
pulses per second and then c:-,anged to io,·rer frequencies~ down 
to five p·lllses pel' secona. During the first fe;·s treatments 
the most favorable fre~\Ae~-,cy for the patient 1-1~s selected. 
This freq~e~cy was then cp;licd in ail suose~~ent tr~atrnents. 
We do nc~ quite agr~e \·tit;, this procedure, b~¢~ ·..:::;e i~ is ad
visable to inci·ease the cu:-I'.?nt frequency sc;;.-3•.-;hat ~s tr.~ 
neurotic disturbances ar~ alleviated and red~ce it when the 
neurotic disturbances become stro~ger. 

In the treatment of patients at psychiatric cl1n1cs, a 
good therf!pa~..:tic effect \·J:ls oota1ned by appl~·1n~ ~ current of 
low frequency~ i.e., 2-; pu!ses per second. 

For pc.t1ents ~r1 th c.fter e:"'fects of an open tra\.iJllc;. or 
the craniwn~ currents of medium frequencies h~d tha ~reatest 
effect, i.e., currents with 10-12 pulses per second lN. M. 
L1ventsev, V. S. Vozdv1zhcnskaya, and A. F. Sti'al%cva, lS54) . 

. ~t therapeutic clinics, pulse current t'lith a hiGi".er 
rrequenc~', 1. e., 80-100 pulses per second, was used s~.:.ccess·· 
fully. 

For instance, L. ~. btudn1ts1na {19;7) applied a current 
w1th the tollo\'ting character1st1es: rectangular sh~.pe of 
pulse3, con$tant polarization length cf pulses 0,2 - 0.3 
millisecond, frequency 10-15-AO pulses per s~cond, current 
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stren;;th 8-17 ma. 'l'he ncc2tive electrode was pl:lc¢d on the 
closed c:rcs and the positive electrode on the m<lcto1d pro
ces3es. 

'l'he inh1oitor;t e.rroct of the current 1ncre~se~ with ln
crea~ine frequencies, out at the frequency of Go puls~s per 
second soi.\~ patients \•11 th a pronounced weakeninG or t:r.e baa1e 
nervouG processes suffered from headaches and cene~<:!.l weak
ness ~ft~r the treatmeht3. 'l'he lenBth of treatmants was 
ad3pte6 ~o individual patients: tor patients with cmall weaken
ing of tl;e exc1ta tion-1nh1bi tion process, the lenzth or treat
ments wc-.s l-2 hours. l-thile in the case of patients \'lith a 
pronounced ~:,eakenin~ of e;{citation and inhibition processes, 
electr1c<ll~Y in~uced sleep continuing for 20-50 ~1nutes was 
applied' / The treatments Here applied in the >1<lrd from 1000 to 
1200 in ' the morning .four to six times per \'l~a !{. T;-:~ course of 
treat1:1e:-,t consisted of :W-20 individual trea~!'lli?:Jts. 

;~.n nppa!'atus developed 'by U. B. lOiudyy {1~:37) ge:'lerates 
current with the followi:JG characteristics: 1) paltes of rec
tangul~r shape 'li1th tha pc-ssib111ty of c~angin;; t!-le•fr~~uenc,y 
1n the 1-20 cycles rang~ "-t lengths o! pulse ;;: .. .r:'!e·•.mtins to o. 2 
- o. 3 l;~11Hseccnds; 2) <l puls~ currant cr r~ct:.::su l'r shape 
with the po::;s1o1l1ty of c:-:e:.•,c:ing thi! frequenc~r ~·:it~:in & ran5e 
of ~0-100 c~cles at pulse durations ,r 0.8 - 1.~ milliseconds; 
3) a pulse current of com~ined shape with the po~=~~i:1ty cf 
chane::tn~ the fr.aquency \·tithin a range or l-130 c;:c:.~s &.t pulse 
dur~ticn~ o~ 0.3-1.2 milliseconds . ~~o- and seven-cn~nnel 
equip;71~nt of this type is available. t.n im~rovez:-.cnt t.~<lt has 
been e~~odied consists of automatically wetta6 electrodes de
sig~~d ~n the principle o~ ~ non-spillin& 1nl~~e11. 

3. S. Magazanii-: {l-;)5C,) used a "GI.?" appo.ro.tus. T?:e 
pulse i'rcq_uency \rJClS 1-20 c;cles. In a nt.irn·oe;:o of co.ses th: 
patient::. \·:ere treated ~·ritl.~ a current at a pulse :.:":.:•cq_uenc:;r c.t 
10 cycles, a pulse duratio~ or 0.3 - 1 mllli~cccnd, ~nd a 
cul'rCi1t ~·.-:~11tude ot" 10-15 ma. Soft electi'cces hc.vin~ the 
sh~pe of Gpectacles and e~r !laps ware used; tr.~ ~~tter were 
appliad 1n ~1e region o: t~e mastoid precesses. ~ !together 
about 1,500 individual trcmt~ents were appli~d ~ithcut any 
complic~tions or side ert~cts . 

The complete h~r::1::.ccsness of el.ectr1c_.'!.l;; !ndu~ed 
sleep t::.'~~tnents was emp:·,~s1zed 'by V. I, Rusa1:ov {l95o). The 
author t~e~ted with electric~lly induced sleev p~tients sur
ferlnG from insomnia. T!~c p~tients were tre~ted unGe!' a~bula
tol'~ cond1 t:&.ons by th<! fcl!o•.-ting or1g1nal methcd. 

The arnbula tory pat!.ents were S1lbc1v1ded 1ntc sroups. 
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'l'o·~arooz 10 P .l'i, they cam~ to the dispensary and spent the 
night th~ra after applicct!cn of alectr1call7 induced sleep 
for 2 hours. The advant~:as of this method oonsiGt 1n t~m
por.;n•:; el:!Jnination of conn.1ct situations th01t m~:i arise at 
home ~nd ti'le absence of undcGirabie phenomena ~fhieh result 
from the application or sleep-inducing drugs. 

Ti1c t-iar~s in \•lh!ch electrically induced sleep ~1as ap
plied we~e isolated from noise and ventilated. Electrically 
induced :;:::.eep \,·as applied de.ily except on holidays. Four 
patients ~Nre treated. si.':'lttltaneously. 'l'he durr:tion of an 1n
d1vid'Jal treatment 1-1as t1·to cr three hours. Alto:;ether the 
patie!"lts received 15-20 individual treatments. 'l'ne current 
stren~th was adapted to individual requirements according to 
genera:i.l:c· accepted principles. ·-,......._ 

R. L. S;rrk1n3 in t!;e treatment with electri~ally indu ~ ...... 
eed sj,ee::J o:."' patients l·t1th en acute trauma o~"' t~e cran1wn 
vat'!ccl tiie current stl'cncth ~·tithin the limits o~ 0. 2 - 0. 3 ma. 
At ti1i~ cur:~.•ent stren:;th sle"? resulted in the ::-:o.jority of · 
patients. H13}1er current strength was appl1eG c:,· ::;, V. R\un
yant::.ovc.-~u~skikh (1959) in the treatment of neuroses; the 
curr<mt strength was 13-22 rna at a trequenc~r ot 1.5 - 135 
cycles, depending en the cczree to which neurotic cisturbances 
were e;~pres-sed, It was est<:olished by the autl:or t: .. at the ap
plication cr a pulse current with these charccter1stics 
brought about 1mprovem~n~ cf sleep on the ~th - 7th day after 
treat~ent had teen initiatad. 

In another cc!T'mu;;ic:-; tion M. V • .Rwn;tantsev::-Russldkl":. 
( 1956) reported on the t:.. .. ~..:t::lent of patients lt1th v~r1ous 
types c'!' ne·..1roses b~' appl;;.r ing a current strenGth cf 5-25 ma 
at a puls~ frequency of 5 - 135 per second. Ir.dividual treat
ments were continued for periods of 15 minutes to 2 hout's . 
Criteria or the reaction to current strength were a se~sat1cn 
(under th( electrodes) or vibrG.tion in t:,e roz!on ct the back 
of the head, light prickling under the eye electrodes, a feel
ing or p!"~ssure in the eyes, etc. 'l'r.e best results \·tere ob
tained at a length of treatment emount1ng to 1.; hours. A 
conditioned reflex to time was developed after 7 - 10 treat
ments. 

A current of lot·ter frequency (5-12 pulses iJCr seccnd) 
was mo3t effective 1n· patients with sharply ex~ressed symptoms 
or ne\.a~astheo1a: an increase in the trequenc:: or the pulse 
current from 5 - 12 to 100 cycles produced in these patients 
a less sound sleep at n1cht and increased 1rr1teb!l1ty. Cu~
rents of higher frequency \·lere applied in the c.a&~ of patients 
who had neurotic disturo~nces or a less prcnounced type. Thus, 
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in five p~t1ents, a pos:t~ve therapeutic ett~ct w~e observ~d 
only ~·ri~cn tr.e i'requenc;;r t·/:lS increased trom 10 to lCO cycles. 
Accorc11n::; tc the author, tile c~rrent stren~?;th pre:::umaoly does 
not p~cy ~ decisive role ~nd should be modified dcpend1rig on 
the i~dividual sens1t1vit~ ct the patient. 

V. t. Gily2rovs~i~ and N. M. L1v~ntsev (1950, lS53) 
also e:·.1~1i;C.Ci2ed the ilrtpC'l"tC.nCe Of the pulse fraC1Uanc:; for 
brinsin~ ~bout inhibition 1n cells or the cerebral cortex. 
~ceo~din~ to the data repo~ted by these authors, the best 
effect Hns obtained on usinB ·.t"requenc1es within th~ range of 
5-25 c~rcl~z . 

In c:-der not to ma1~e the equipment too complicated w1 th 
respact ~~ · control, the pulse duration was m~de constant by 
th~i.l )·:-rt1-: i~ 11m1 ts corr~o~1ond 1ng to the moto:- chrc·n~:"y of the 
ce:-~t-~~~1 n~rve formation~. The pulse duration ~·tas 0.3- 0.5 
m1111socc;-,d. Longer pulses produced unpleas'"nt sensations, 
wh1l~ :;;;c~"1;er pulses \·ter~ not ver:; effective. It 1s raeo~rnen
ded t:;~t '10:-:e currant be i~~G.} ~s str~nc as pco~iol;! i!j order 
that ~ction be exerted c-:'l tr.e nerve ce'l :!. s an·:': tht".t diffu~e 
1nhibi'\;.1cn, i.e., · slea;,>, ~e p::::-odueed. The n~c~:s1t~: 1s e:ni)ha
s1z~' ~t tck1ng care that the sensations •r!t1~~ ~~en the cu::::-
rent is :i.ncl~eased in orcie~~ th~t the optir.r.un 1n6:.v~1'.: ~1 dosase 
or current strength may ~e selected do not have ~n ur.pleasant 
char-~cte~. 

According to obsorvcticns by V. A. G1ly&~cv~~1y and h1s 
co-\·lor:,ers, the average Cl.Arrant strength ln an el~ct::-!.c 6leep 
tre1tr.·.ent \·t~s 10-12 ma and tile lovtest dosage was 6-S i!i~ • 

. ~s typical for the electrically induced sleep ~et~od 
(1~ contr~-d1st1r.ct1on to electric anesthesia) the ~uthc: re
ga~ds an action of a current ot low st~ength, tne upper l1~1t 
of wh!ch :s the threshcla at which d1sturting c~ disagr~eao:e 
sensat1cnz ar1se 1n the regions throuzh which the currant 1s 
passed. ':'he electrodes \'/ere attached to the eyes and to the 
back of trhe t.cad. or inte~~est are also the follO\·ring oa ta 
given 'b~ the author. Out OJ. .. l,CCO patients ooservad e:7€ C.id 
not fall asleep during the treatments, 2S5 exhibited sleepi
ness, 62 fell asleep aftar the current was cut cut, and 377 
slept during the treatment. The current str~n$th was some
what reduced after unpleasant sensations were telt 1~ the 
region through which the current was passed • 

A ~ I. Nazarenko and T. A. Savel'yeva (1958) applied the 
f~llowinG method in the treatment ot gastro-intestinal ulcers 
with a NIIEKhA1I apparatus ana other equipment: the electrodes 
were p!aced on the e~res, the shape or the pulses ,..,as rectangu
lar, ~nd the current strength was 0.05 • 2 ma at a pulse 
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frequency of 100 per seccr.d. Slectrlcal sl~ep ther~py was 
carried out s1multaneou3ly on fou~ patients 1n small wards. 
The therapy was usually applied between 1100 and 1300. The 
length of the :1rst treatment was 30 minutes; then the length 
or the individual treatments was gradually increased to 2 
hours. 

The Bulgarian authors Vransk1, Ivanov, Kasc.bov, M~r1nov, 
and Korueva {1954) applied 2 weak pulse current at a frequency 
or 2.3 cycles. 

Aeccrd1ng to N. S. Smelcva and associates (l$59), in 
the t~eatment or eczema and neurodermatos1s a current with a 
frequency or 8 or 12 pulses per second, a pulse duration or 
0.2 - 0.3 rn1ll1seconds, ~ectangular pulse shape, and a ~urrent 
strength or 1-2 ma shou~d be appl1e~. 

s. R. Roytencurd (1~36) 1n electriea~ eleep therapy 
applied nn 1'11-3 apparatus dev~lcped b;;.· K. D. Ivanov-)icrc~sk1y 
( lS55) with special bloc:~in.; "h1ch prevents th.a curr.:nt · 
strength from exceed inc; 0.03 rna. The hum.-n1ng Ci. .. or.~ er the 
pc1"er transfor:r.ers t.;as su·l)aequentl;,r used ts a ccnc:. tie!'led 
refle;~ stimulus. The electrodes t<~ere applied to the forehead 
and to the back of the ~e~d. Treatment of 3·6 patients was 
carried out s1:nultaneousl~· in a ~arkened roct:'l.. Ba.;inn!ng 
with the 3rd to 6th treatr::ent, reflex reactic:> to tte scund 
developed. The sound enitted by the apparatus t:e~ !r:l1tated 
by the l1u1:~-ning of a sou.nC: .:;an era tor. In th1s rnan~e:- cond1· 
tioned reflex sleep was ~rocueed. 'l'he patients slept an 
average of 14-16 hcurs per day, 1nc~uding the night's s!eep. 
The sle~p during the ni~lit was 1mpt•oved under the effect. ot 
electricelly induced sleap. 

In acm1n1stering electrically induced sle~? for the 
treatm~nt cf o'bl1terat1ns endcarthritis t..y means or a NII:.Kr..Aii 
apparatus 1 s. ~. Roytenburd {l958) dev~loped an cri;1nal mathod 
or treat~cnt under a~bulatory conditions. T~e a~thcr started 
rrom the premise that b~· the application of am~ulatcry therapy 
or this disease the staanation cf 'blood c1rcu~at!cn in the 
legs, ~·th1oi1 is unavoidaole 1n treatment under stotion<lry ccn ... 
d1t1ons: is eliminated. ;::.nether advantase of thi;z me~hed o~ 
treatment \·tas that the patient could remain 1n his acc~st.o:ned 
surroundings. In treatin3 with electrically induced sleep 
patients with obliteratinz endo~rter1t1s, the aut~or applied 
a pulse curre~t with a strength of 0.3 ... 0.6 ma. An 1nd1v1oual 
treatment usually continued for 1.; hours. All pt.t!er.ts 
showed an increased length and normalization cf the night's 
sleep. j:.pplicat1on or this method indicated that a thera~ 
peutic effect is obtained even 1n patients whc did not sleep 
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dur1nz the treatment. This again indicates that a pulse cur
rent e:~erts a neurogenic action. The Ct)mplete harmlessr'less 
of el3ctrically induced sleep therapy 1s emphasized. 

M. z. Konovalova (1957), in treating 122 patients with 
acute c:os~d cranial-cerebral traumas, edm1n1st~red ind1vi• 
dual tre~t~ents twice per day. The first treatment continue~ 
for 45-SO minutes and the time elapsed between treatments was 
3-4 hcu::."s. 'l'he patients ~/el."e subJected to 10-20 tl."eatments, 
dependin0 on the clinical course of the disease. Conditioned 
reflex sleep was induced aftar 5-7 treatments 1n which a cur
rent was eppl1ed. The conditioned reflex sleep was induced 
during the same hours as sleep under the action of pulse cur
rent. All procedures applied 1n lnducing electric sleep were 
carried p~t; the electrodes \-:ere attached, but the current was 
r'lot_~~~·1n. As has already been pointed out~ conditioned re
!~ex sl~ep developed under the condition that the patients had 
been subjected tor at least 5·7 times to electr1cully induced 
sleep. 

In the treatment of pa~1ents with light t~a~uas or 
traur;'I~S of medium seve:-1 ty, elec~ricallY induced sleep was 
successfully applied 1n cono1nat1on with smal~ ccses ot sodiuro 
bromi~e, sopor1f1ce given at night, and othe~ types ci treat
ment. 

A. s. Zubova (1957) established that 1nh1b1ticn or ner
vous activity in the form of sleep 1s achieved in sc'h1zcpnre
nia patients at lO'o'l cu:-re:')t strength (0.1-1.5 rna) and a dura
t!on of individual treati:'ients amounting to 1.5 hours. 

K~ N. Afonsk1y ~nd M. I. Fel' (1957), ~n developing 
equ1p~ent for the 1ncuct1on of electrical sleep, took 1nto 
cons1dei'o.tion the r'lecessi ty cr altering t:'le freq,uenc;; o~ 
pulses. On this princ1p!e, they designed an app&ratus with an 
extensiv? frequency range. Tr.1s design JTiakes it possible to 
select tha characteristics ot electric pulses wh1co produce 
the b~st effect. 'l'h1s .,.;ca nchieved by means of ~ mult1v1bra
tor. j~pplicat1cn of a mult1v1bratcr r.~ade it possible to 
modify the char~cteristics of the oscillations generated by 
simple s~'litchings over ,2.nd regulation. 

It is assumed by D. V. Ai'anas'yev (1957) that a shcrt
ccming of electrically induced sleep consists in an insuft1-
c1entl;;· ~tror'lg action en the organism of the pet1ent. As a 
result, ~n insufficient thera~eut1c effect 1s exerted in a 
number or cases. 'l'o reduce this shortcoming, the author 
recomnends the following method: 
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a) An intensified vuriant or elect~ically induced sleep 
(on the application or which headaches develop 6 however); 

b) "Condensed procedures" (application of individual 
treatments 4.5 times per day). , 

The application or these methods br1n& about summation 
or the action of subsequent treatment with the residual effect 
of the pr~ceding treatment. The methods 1n question ere 
based on the principles of surr~~at1on of irritations formulated 
by N. Ye. Vvedensk1y and the effect or the time factor pointed 
out o~~ f .• A. Ukhtomskiy. In practice D. v. Afanas';ev's 
method p~cduced good results 1n the treatment of the effect 
of a~stinence in narcotic addicts. 

N. M. Shcherbakov ~n6 E. V. 3o1cgcv (lS5~) described 
the app~rntus tor producinc electric sleep. whic~ they de
sign~d. ;,s the ".Ell1 - OPiU, 11 where tha pulsa is b.!ll-sh~ped 
1n V. A. OilyarovskiY's appcratug 1t !s rect~~s~l~r and .1n . 
D. V. ffanas'yev's appar~tus it is trapezcid~~. In the.epp~
ratus described. the pu1s2 freq~ency is const~nt and e~~als 
100 per second. N. M. Shch~rcakov (1955, 1953) r~:~~ds 
acquisition of a rhytr$. ~s the basic prir.c1~le of eiectr1cally 
induced sleep therapy and the leading ractcrs in !t ~re as 
follc·v;s: a) -electro-tonic effects observed also !.r. ora!nary 
galvinization; b) normali~~t1on of the rhyt~7. of ~~~u:sation 
in the central nervous s;·,:st~m 'by acqu1s1t1on of t::e rh;;,:ti"JT, ef 
the pulses being applied; c) protect1v~ 1nh1o1tio~ (t~e !atte~ 
iS not r~s~rded as essent~ai b~ the a~thor, 'b~c~usc t~era~e~
t1c action 1s ~ch1eved even in cases when the p~tiar.t does not 
sleep). 

In the opinion c-:0 a number of aut:-:ors (::.. Y:;. St:c~e:-
oak, 1S37; A. R. K1r1cl':i:'!~l:1y, 1935, and oth~rs), ~·;i th t::e 
transc~re~ral or ocular.cccipital arran~e~ent cf tha electro. 
O.es, tha current enters i:'lto the craniu.;'!l thro.:gh slits and 
op~nings 1n t~e eye hollC\·is and also through t.ha th!n bones 
which form the walls and the back of the eye :1ollo·," as well 
as throusl'l the large temporal opening and the thin cellular 
bones cf the mastoid processes, Thls 1s the ':>est l':let~oj ol" 
introducing t~~ current into the cranium and ror mak1n& it 
penetr&te into the substance of the 'braln, Research by V. A. 
G1lyarovsk1y, N. M. L1ventsev (19;0, 1955} and otr.ars 1no1ca
ted that the current passes through the soft tissues surround
ing the cranium as well•. 

In e.xp~rir:lents on ani.'Tlals Kle1nso~ge, Rosrl~:', and D:-eo
&ler applied electrically induced sleap on l~OOO cu1nea pigs 
and 50 ra'obits. using a current with the tollo•,Jinz 
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char=.cter1st1cs: a rectanGUlar current shape t-lith a delayed 
rise,cu~r~nt strength 1-5 ~no 1-40 rna, frequencJ 6-le pulses 
per second: pulse duration 0.3 - 0.6 millisecond. These 
authors attach great importance to the factor of suseest1on 
in elect~ic~lly induced sleep therapy uncer clinical condi
tions. 

The procedure of I. M. V1sh and v. P. Laric~ov (lS57), 
who applied electrically induced sleep 1n the treatment or 
alcohol1sn consisted ot the ccm'b1ned use of elect:-1cally 
induced sleep hypnosis ana apomorphine, whereby in contrast 
to our prccedure ( 1956 L h;,tpnotic suggestions \·tere made first, 
and than electrically induced sleep was applied • 

,. 'l'i1~ r.:ethod applied 'b:; us was as follo~·IS. \rle used two 
"Elektrcson" appa.ra tuses designed 'by N. M. L1verJtsev ~nd 
manufactured oy the experir.',ental wo!'kshop cr the Pt.;;.·s1co
Chemical Division of the State Institute of Pr.ys1cal Therapy, 
l~!niStry or Health USSR. /;n e.ppara tus of this tn>e 1s de
signed for the s1multar.eous treat;;"~ent of four patients. On 
one of tr.em, whtch 1s or an older design, the fr~quancy ot 
pulses is regulated by me~ns of a potent1cwetar ti:~,; is corr.mon 
for all rcur channels, while the current stre~~~~ !s ~agulate~ 
individuallY for every pgt!ent of the four who ~r~ treated 
s ir.iu l tan eous ly. 

In the other, im~rov~d apparatus both the curr.:mt 
strencth ~nd the frequency is regulated for every p~ti a~t, i.e., 
every pa~!ent of the four t~eated sL~u!taneo~~lv c~r. ce given 
current with a different pul~e frequency (fro~ 1 to l30 cy~les). 
In this ~pparatus a pota~tic~ete~ that regulctes the p~:se 
fre~uene~ 1s provided rc~ every channel or the fo~r (Fie ll). 
The current strength in both mode~s of the app~~~tu~ 1s ~ea
sured in milliamperes according to the 1nd1cat1o~a cf tr.e 
green line serving as pointer of the osclllagraph tube. T~e 
current supply was from tha c1 ty ~c:,rer l1ne. 

The principal part of th~ apparatus 1s a blcck1ng 
generator, which is a salt-~~c1t1n; gene~ator or c3Cilla:1ons 
of the r~l&xa t1on type \·11 t!~o·:Jt tunins 1n the r.ncclie er ;.r!n
c1pal ci~cuit and w1th a s~~ong feedback (FiG· 12). ; se~e
ral vic~ ot the control p~nel of the ~Elektroson~ a~peratus ls 
shown in F1a. 13. 

\·!ni:n an eleetricall:.: tr.duced sleep treatment 1s &:>;>11ec, 
the pl~inc!.pal characteristics of the pulse current of lc~'i r:-e
quenc~ and lew stren~th applied to 1nduce sleep ar~ as follows: 

a) frequency of pulses 1n the apparatus of old ~esign 
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l-80 crclcc per second and that or the new de~ian l-130 cycles 
(·,.,a salcctcd a fra~u~nc~·· ciepending on the deerca to 1-.rhich 
neurotic disturbances w~r~ pronounced and the functional state 
or t:ic nCl"VCUS system Of p~tiants, ganerally from 5 to 90 
cycles); 

o) the duration c-f tiie pulse was const~nt (•dth1n the 
limite c! 0.2- 0.3 m1l~iseconds); 

c) the shape of the pulses was rectang-.1lal" ~nd the 
polarity constant; 

d) the current stl"cmgth was one to 50 rna (averas1ng 6 
- 23 r..l for men and 4 - 20 ma for women). 

. . ·· 'l'ne negative electrode having the shape ol"' spect~cles 
was 'plccca en the eyes ~nd the pos1t1va electrode in the to~ 
of e~l":i,u~i's on the mastoid processes. A tight i'1t of the 
electroc!e masks to tr.e s!·:in \oJas secured (Fig. 14). 

The electrodes (p1ec~ cf absort.ent cotton placed in 
correspond ins gl'ocves of t :.,e :ii~Sks) w~re mo!.s tene~ \·;! th a 
physioloet;ies.l salt soluticn cr \'t~r:;, ~rater. !n t~.~ ca~e of 
pat1ente uho had ini"larn:r.e:tor:l eonc51tions on t;:a ;;!~in or' the 
face c-r in the region oi' the eyes (erythema, ed~; .1~) treat
ments w3r~ carried out ~fter these cond1t1ons wcra =~lev1ate~. 
As a liquid tor moisteninc; electr•odes \o/arm water t:::s usually 
applied 1n the case or s~c~ patients. Thls did not reduce 
the effectiveness of electr1C~lly induced sleep. As the nega
tive eye electrodes dried, they were mnistened by ce~ns of 
liquid from a pipette • 

After the electric current ha~ bee~ sw1~c~ad on, a 
curr\1nt p?_ssed from the e:,-~s to the back o!' tl:~ hc~c. j//hen 
treatment i·rith electric<ll::r induced sleep 'rtes a!)plied 1 the 
current strength was resulated 1nd1v1cually net c~ly for every 
patient, ·out fct' every appl1ca~1on. The current strength was 
established at a level at ~·thich no unpleClsant s~t;sctions re
sulted trom 1ts passage, and the onset of s~ecp was not 
lnterfe~ed with thercb! • 

Tb~ reaction ot · pat1ents to swt1ch1ng on of the current 
cons1ste~ 1n a sensaticn ot weak and pleasant pr!cl~l1ng, 
stro1dns, light vibration, t~·t!tch1ng, and goose i'lesh in the 
region 1n \·th1ch the eye elcctroces \'tere attached~ mora rarely 
in the region in which th3 ear eleett'odes wet'e att~ched. 
These s3nsat1ons did not reach a degree at whic!'! the)'- were 
unpleas~nt. This 1s a condition wh1ch l~its the currant 
strene;th l·thich is simultaneously controlled acoord1n0 to the 
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osc illcc;raph of the ''Z:le!:trcson" apparatus fo~ en cr. ot the 
four chc.m1~ls separatel;;r, i.e., for every patient oi the fo\lr 
who ~rc sL~ultaneously treated with electrically induced &lee~ 
and h;~:pnosis. 

~-Ie increased the current strength to the optimum mag
n1 tude (\'1h1ch does not produce unpleasant sensEo~1cn 1n the 
patients) and decreased the current strength to zor·o at the 
end of the treatment. A-:. a rule we gradually increased the 
current ttr?n&th for the m2jor1ty of patients from treatment 
to treatment and sometimes durin~ 1nd1v1duai trent~ents. 

{C~ptions to fisures not r~produced h~~c) 

Fig. 11 [p. 109] General vie~-~ or refined <lr>P~ratus for 
eleet:-ically induced sl~ep ~-l ith 1nd1v!due! frec;_;.;ency control 
for ccch of four patients receivinG electric ~:ee~ treatmer.t 
Simultaneously. 

the 
Fi~. 13 (P ill] G~nera l vie~·~ or c:Ustrib-:;t!cn panel Oi. .. 

"Ele%tr~son• apparatus. • 

l - oscillograph tube; 2 - frequency cont~o~ d!al; 
3 - dial for regulating pulse currant strer.z~h; 41 5, 6 -
Jacv.s fo~ cutting 1n or electrodes anu the cut-in e~ectrodes; 
7 - controll1ns device tcr trequenc1 eont~ol dial; S - !ra
G.lJ.P.ncy control dial Aw1tcil; 9 - channel cont:-ol S':ti.tc~; 
lC - connection to net·.·tcr~:. 

F1s. 14 [p 112] Pcs1tion of electrode mE-s~~c en eye
socket region and the mastoid processes • 
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FOREWOitD 

This publie~ti~~ ~as prep~red under co~troct f~r 
the Joint Pu~!tcatton~ ifesF.&rch Service . en crgonlz~tfon 
estllblishcd to serv1ce.t.-.e tu:nslat~on a.,d fc.reign-1Dnsui!J;41 
rcseorch n~e~s of the v~riou£ federal g~vernrnont dep~rt• 
n:cnts. 

Ti,e ccnr.ents of thJs m)te:dnl tn no wt~y reprei:ent 
the pllltc1es, vfe~s, or Dttftu~es of the l'. S. Gonarr:rr.€r.t, 
or of the parties to any dlStrii?utfon Drrengerr.ents. 

f,ll J:'i<S rer>oru t.re 1i sted Sn !·~-;· o:.::-J.v ~::t.clo<t of U. S!. 
r.nvur.~r<ant ,,uh!\c~t•c.~.s, ~v::i~nble fo/.~:,·.55'~;oo {orets~> per 
}'t:ar (1nclu~1ng""i'O-~~~r.u·cl tn4!:;x) fr"tn r. t<:. Su:;>arlotence:.t of 
Dor.urr.entf=, U. S. ~ov£rrutC;nt i'rlnti•1A (lfti~,;e, ~•.:sMngton 25. !:1. C. 

Sctc:-tti!ic ~nd tt:-;hnfe.;~l reyo!'t.S rna~· be obtained from: 
Sales nr.~ L>i3t::fbut1or. S~cti~:t, CUic~ o~ 1t:.ch~1ecl Se::vtcer., 
\o!nshington 25, D. c. 'Ihse r(;D.,rts end thi.lr prices 3re liFted 
1n the Office of ted.nicol SH~· ~u semim~;lt!':ly publfc~tJon, 
!'!cr.:--.ic£>1 !!_.=!:l-~ :~~·!.• :vei lc~l~ at $~2.00 pu yur from the 
S•lr-c:rlnu.n:::eut of Docurr.~nts, u. s. Go·.·ernroent l'rlr:tJng Ll{{fc£, 

'r7esh1ngton 25, D. c. 
fhotocopies of a~y Jr~s report ~re avaJl~ble (prfce ur~n 

x~qu~<st) f.ror.1: i'hr:todupl.ic.'lticn .~f!n·t.:P. Lfl>&·.-u·r .~! ,"r;,.""I~N-""• 
\-:ar~h1nBton 25, D. C. 
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v. r~ • , .. ·.;, v. 
J(, l • 

£ Fo~<Yirl.~S 1'- & ttoll!'l..t1or.: ot ulr:cte-l miel.u 
:t'¢1'1 the l'UL.~W\•hU~~<O ~.ri<l-i.tf:e.\ 0o'>'PJ~~ .. ~ 
Jt:e~1te1.u. (!•c:r·J!tt )ledir.illt:j, t·~":'scc-.. , 4;·:-r:-~t, -· 
~TC"'t-;Pi!tt' s-11 lO-l;,, 1t::-lt~; uo-~4. l 

~ · , } 
r,trcYitld:f &n·1 v~··.s. ~:·~thv. Th'! J\U'Urf. S··~·t"'' of 

't'rl!IOv.l.nr !1;.l',:;r~r;r •• ~ • ~ • , • !, ••• • · ~ •• ,..,.-;,., 1 
Y..e~lcl·aki~. t.€~o!d arid Froh1n"').i~t.!'.b~H~ s~i'~n~-6 

vi th /.:l'i.o:!()!!~lnoeit;"-: ·~. • • • • • • • • • • • • • c;. • 
St~r ~ey~,.. Ehe~lic Shop 6.~ .. J'.C'i.hc;o! of !i~t~.<:"t.tto;..\o 

';rce l;r; ~.r\ Clf ru~!>H:!l !ly~.·ertfl'tJI!ii)f• I •• ' • • • • ~~· I 
Rr. !•,1p(•t~. Hn:"i ~l~h i<'r.l\J.,"o!~r. t.•1d \l!ll !ie-e tfi!' 

'' ..1 ' ' • (' f''L) > (V' • • . ' •1" \ f vr;-f;l'..,otJ' ,. ,~&.,, o ·JrJ .\'Z'.ofi l~'.o. ,-ercr.;o. <:"~, Cit' 

f~,: •·c P"'~t 1 e f-\l:t po ~~ e • ,• • • • • • • • • • • • .~ ~ • ;,~ 
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hot~:JSO'::.' !i. v. P~t..~Y$!dt• ~ ~ • .,.u ~ atrl ~<ATO :IN!.• 
be tit tLu, '-"...aG~ ct ~4el!.l Sci~.nco, ~S.l\,. ~ V. s. ~ov;. 

. . 
~ t.b• D~~~t ot 8.c~~.t.J. ~m-r.~ (~. h'-o!.C!~~ t. V. 

1-'~-"'C":~J') ei tt~ Fir~ Mn~~., Y..vl..i~ ~..Stu•.,.; 5.:11~..1 I~ H.. Ssoh~"'i'• 

it '\lie Jh.'"'t'S~t. i.ks. M.Stcntite n.-.culu· Ga-tt.r7 hu u.e.c c~ 
tid~.t"ablc ~~ ... e1t:e~~ti! a;·:J.i u O!ra tho- J'O.'id to ~i.d de~~. ft." 
~~'!.~ t.~s.~t;~s ei:'Gcr~(d 1n t.bo r•u:t. 1~~ ~so~ ~6 urta .a:-«1 
~!,'!". TO~!'..-.ih A.:.~ ~)l,U'100 t<y the 1-~l.Cnt:l!i ~0':1 O.t c161f~.~ U:.• 
~;:-i~~.~ l:y 'n~':l~ii:" ~l·i~~ IL6 \loi!ll U · 1:!;)• f:?.:'O&:.""SSS :1n ~6 ~..ht:.iq_t!.G 
G.t.:i ~ ~ eb1~.~ r:>..:."f. The ~~~ticn ot Ulese Ul."'\'-:a &Spf;::t.~ hM awie-
1t ~'lb~eil'lq ~(!!' ~ ~:;zogao:~. to porl'c;.m op~tic~ ~"hioh ~e.l'J rcz~~ 
.,~~ 1.-:::..·~e.3'ibla. 

~Lo ~ l,$1:, ot r.ny ~e.~Uo:: OO! ~ ~loo.! t"e~JZ~\ i.3 pHs~n.tic::. 
~J· 1t!i t~;~tit-.:A. ~ t.h" sir. !~tiC!~ o! ' ~- ~sel. i.t> th.i:.~ c! 
ot..~.r:t blc-00. ~~ ~.l!'~n DGV W'• r.ot e;~ p~S4~• the ~Ar~ 
t.~~e'<..tt·li, h~ tu Gl~ r-e~ the ;.&-~!;.o'.&G o'!. t-1~».: tJ-~~.: & ~lo~ 
'V~S!!c-111~.1th b-11 ~~. iir(~.sW'.! th.~'.l:.:.: t.r·:m::.:o. c.r chseu~ • 

:tr; ~~,"'iC'.:ll ~s ~ ~.:~·0";$ in ~~"-"tl.s ~"'"l::ltr'i~! ~·e~ eu~ 
l'C.~·:-0.:.~ ~ .. ::~15- 1:! (!~~:J.U • . ~. ~l~i.S !1&~. I& C'f<;;t ~®.tr~t~~ 'IOU !!:..!• 
11.:- W.L"ts'!Lr:. ~~~"':'le, N.t~'*t 'l'J..k!lc'i', IT.-b.ro-;,~'~'1>,. !.t;.;-te~"l u.~ 
Sc:t~ ·~-:. ~O':••.r1«t-, the Ult~.sh"'io!;;S Ml'l~~ .. t or "h.&CWr ~Wr.CJ e.t. 
tl.'.L.'t ~~~ d1A ~t at!'m ~~ P"~t'~U1t7 o~ tleir~ !t. cl.Wu.!l:- on :e 
l:;re_.,.d ~:~~, bt~~~:!: thtt- ~--t'~l.~n cf Cle Wt~ts, ~c...al.~:;, ~.;
tu-. ... ~r.~·:'.A.1 ~L~ !!"~ll a:. ~ C.~Mee of c.r.~~~J.a:!ts~ l!~·i,• .Y 1!. toO$• 

e~b:_ ., ~ pl""'..><i~" • t.cJ4tAr;~7 &.:""..Uie1a:l hC!-phlli.t. to tha =-•e~~~ d·'!
f.':£t: :;.r.~ !r.~ ~~ Mc.eua.~ P'"1.~ et ~itt ht! to ti:e t'Mt ~t t;"te 
Pa\'~1-~~~e l\! u.,~s o£ thro~!:>.?t!.! "ro.$ ~~. atd V'~eulfU" rc.~ C/Jtlci 
t·!l ~!:~ i.'V ~.,. in:lln.4tw u~~tU: e-..:rg~. 

~l~~c\i ~l a v:u~:llar de!or:~ 11 .M~~II.."":i' ~ ·&ll ~~u.o~ 
s.r. t~r:.~~ th~~ ot:!e;t u ~e th:n tt:..; .. u-~~ ~t'~~.~ ~. m "'.....,. 
te=::r:tt; ..t'· tr~l~·~tiu~, ~~!de tr~ ~l.l'~~~tion et t!',e p:..t.t~•s 
~"'l~ vet; 1z1 ux;;~ti.,r4 e-.'!.S!!, u~ ..-!.t.h !aUlttt<, pr.:t.l;r tcr r.._~ft:. 
pnc:JCt.e-i l.bt·~ a:."!i! ~..J.:f N""-USti ot Weot.ton io ~e.~. ~1~ r..ai.ch 
it r.:) ~sr.:,i:tl.e \oO ~~o b~tOTe the aiTert. ot ar.t~~ti(':t. 

Attc~~~ ;.t v:.!e-Jla.1-' ~'Pl~ta.ti~:l, 1!'le:te--:Uvo to"t ~r..~ 1ffl!..'""3t 
8i.!:c~ ~ t.it'o ef CP.nel, ~~tu~ Vit) tbe tn.\A\'>~ o! the Ue-~ ,t· 
tt'~"C.~!)htiou l.t tM c~ o! Ul6 1940' e. t-.teoc=t~ ~ ~· ~:t.L w 
pe.:1,L~N.l art~·u:. ~~ti.ll t.o b~ .t'...Uo:! ~, ~t>tCeest-ttll,.Y vitA pl"C~f:l! 
nr.;ei,,.- ... !w.'..;;tl~!;.il.£1rt.e, ~tor & lobi!~ thoi'J' per:c~ ~e ~ 
t.i0!19 or a ·ol.OO<l \~:~st\1., ~ree~ 1J\ pr.~'l:"l'~ ~')l%!\t.:'&tl..6;»l.MU ~'ll:. 
bae2e Gl~z irt the OCJtC-M ot t.i.u ga?e rt.s& tc P!N ~~~ ot r:-e~~ 
'la~i~r:, ~tiOt<ls:·l.)", teG. ~t"V~:t~.~ !l!c~. whleA ah'"ord.vd ~o pc&- .• 
rilblli~ ot ~~30...,..,,.-.u:lC t:l~J b~! TU$(11 to: a 7~ c-:• lb::"f-. 

1 J.l__,~ Vi~~ iJ!i~v~ c4 n~ ~trw..~~Mtatiofl _i ·-
· 1 
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I a:1.0+..tc::- tr~d ..,~ ci&valO}i~. th, t .;!:!.i.Utio~ ot ~~:" .. ..._-te:-!.c.l. p!'c.,_-1 
t.r.esa~. ~t~4,;,: at ~ a..""t6dlll p!'Oathi!UhiS lie%'!! ~e a~ the t-..-1 o: 
~ put ~.rlt;:n~ (P~-r. ~~lt!~. <:u:-ch h~•~. tl:ose ;.t,~~ were
\."1t.!lout l"'l'!ie'-•ll:::, ~~e MW, ghs,, an:l ru~ 1·-c-e~ ~~1.! threE> 
'Nsed. ~,. 9\l.O~esi"bl. eol\lt.ion ot this b:>tt dU.~.!. crii. t p!"O";;l~.n ~eu.e. 
IX'.JS!blc cnl.,."V Vitll the ad·~ o! ~la."tt.1~, when tb:; ~noll. pr~~e:"'~· 
ol p!:,~!t\ ~~al!o vu d~~n$t.ra~- th&.!l' H~5.-...trtee :.lrl e1'.~!~e.l 
L":"saetivit;r. '1'h!..t lllMG 1t ~ee!blc! t;.\ ~~eh ~~- p:rcb~ ot t\)l'&i:;.e 
~.:b.~!l in tJ',FJ o~&itl~st ~ a n~· ~·· 

S~thet!c art~..A. prost.beet~ .. ~ .. ittt&d u. t.te ~~ :ive y...rs b$-
o<r..;~-, sc- t.o ap~. a p;o.,.~ ot 1.!\e bod;T a.f\.u ~ar~t.atitm. ·~ h.tc.1 

it. Feir..g £l0..""011$, t:'163G prostheM! tore. f'~~ vi~ o~o11o~!":C"".if ili;r.:~. 
Ea~h ~itrt! ot 't~ prcS'U:~si.S t; ~·o.md~.e. ~ t. fN:!! <t! 'Ule l"e·~i!,..,!~ta t 
co:~-'l~cuv~ tis.sv.-;. ~ tta.t or. th& bet1JS ot V..e tri.l'ISI*l~t.ed pla!'t1e ~·X• 
e'tMs~~ a run~ .. -e~Je1. is to~~. 'Q::..a nm.- v.r~~ '1111l bf: IWN of. .., 
,..,-,.;, ... tb:.!l a. het-.r~t.ran'-plant, Ir. !t$ w..U \h$ J:·=""!lt.!;t;~h ffu:ou pl&:l 
th•· p~.rt. c;· a IS~~ !'r'-!le, t."l. al~:rt-1" at-N;r..:., 1'r-..· t.hJs :u:o.':lw ~:":'~ 
yem.t~·~lot ar.t.Q".l.:..l ~::-ost.~6u Ill"• cilled !!,i'r·~" ~':t"'O.,th~ .. ,. 

!n 't.~~ co'.'lr~3 or t1l!t.e d.::if.'~ts ~ £.::l' .... v.~r-' c.! pt-or..t~'>e:~ 
O\'et t', G;::otn.n!pla;,~• we:.- e dstr.Ct:lttnaJ. het~-dr!t~ h~X.U.Ii:.!l~~.._! 'Ur..• 
ci.:or->~tll'!t ~t~~sclerc-,t~ e'ba."lg~!l A!w b'.v.!lfil~t.«.~.1.or.a to the budf. ~. 
eJ.4:.Gti¢ ~~~ ot t.hEt MIDOt..-..r.t"plomt. ~t. W'1~:.ll- w_n,. out, ~~O:.l~8 
tra.c~, .. ~lt"'i at!d ea~ lelUl to th" f~t""..(;tJ.~ o.t ~ G.'tf:i',~t".;.; et~~n 20 ~c.t::~ 
t\:l:" t:•.a·~ t;~ta i.hc t.t'cL~cpj. r..t..}..\t.ion. PrG~tll"'~~IS J'~.e ~ rl~!!!.l.~:O 
.c.. ... a do~~ o~ th~~$ d~!eets. Bwn&i·, tl:ie elact~~i;;· ot t.b~ pla!>t!.~ 
td)~ 1~ less t.:"l.li., w .t ot tM hc~.ot:-:.::.t;:l~!)t, 

~eo t.ll;.st1~1t.y O! 'tU r4'0~th~S/: d&?'t..'\oil t)CI t~ t.~re.M.i~ lr.~~l:
O•.i o! itr. ~rav-~a~g, t~o Jtr-t:t.0\1 o! r~.H1~ and ~·t qu.c.li'ty "! ~~ 
t:."'6Gt.not!f, o.t ~e ti!li$~~ JWOstht'eh. th6 'Ut~st ar.utho:l c! tiY!r-t e'l.·u
\lC~t.;.- t.( !;>%'O$tU~~S 1.~ t.hU e;t Of' ..lllp~. Cr!./.q~&d r-:':)rl.h!t~IIS IU't ~!'~ 
Gl.:.!':t-:1.=• l~U.i.:i~ 1t. p-.,~d\:.le t.o t-i"~spl~t. tbt-~ ~ &~;~t.~N; ot blo:.d. 
,.~~~~:&. !< Wni~h \L-..:il"..:' ON~z..trr c.cndi ti.'ns. &.r<! eGM~~:.y •~•jt-d to Cl1._..:. 
1n;~ (th~ :U!.t.~ artary ov~ th• h!p ~~r.t 1 th9 I;C·,1l ~~ '-!·U~). 

F~Ns~ty b c~ a ·~ ~t. ~:-t.v-..:o r~."~' ti'Y. tr .. :.~ o! u.~ t.ra.M .. 
p\~.'& r::-~sti'.o&!'.~. .CC..~ the Oyo.!"a":.iO..., lo."CE$~;l:.rt:· po:oo~it; l"'t.6.a to & 

\>\:·.:<"Y e.>M:td .. r.:t.:.t,t. b-:n~rr&.l~D t,c_~~~ ~$ •. :f!.l. c! t.h-:: p~s'.:;:OC";i~ Q.m-~ 
tl:.!! .n.rt·t. t~:y;.· t • .im:.t~~ t~tt.t.:" !.t u cor..ns~te:! ~.r..~. th~ ~W.a.t;-C~r.. bt!
tcr.-f:: ~~: ti.":::r5.1! d.c-,l,'XJ:>itille ~u 1~ .. :! 1r...Us ~.).C; \r.if. pr~ctile-su !r..;.,.::oe
a.C:i~ 't(!o -;!)~ c~oe • 

J..._. t.Q~ !!.o~it-11 SQ-;:.Gel CUn·l~ of the J".ol'c.t ~1c~~ ~ie.U z.,.., 
r .. !.t~'i,;~ ~Gd I. M. S"'-!lt~t n3C:IU~~ allo;>lUt~ b.!..s l;~n (l~~*':...'"'P'V.. ~ .• 
pc:!.n:~rr::.::r.U;o e~., l~~. ~o:G t.l:.1~ 40o0 e~cau,u h.1.·1a t>e.,r. f:~~·!'~~er-J. 
c::n t~ll ~U:S.~liU\b",;.i'-•b e>!' ~1.o\._~ t1'J)GS 0~ pl.UtiC p.~cthSS.¢-3 1J',t~ d8 .. 
!oJ;;1·.;:, in th~- A~l1"~1ir. IO:ld pe:.t!.;>he!";.l. '-='~r14s Otl t"t:cg:; (V. s. t..-;::-lc,- 1 ~. 
~. \'~hioc:i~h. .... ....r..v, l!. S. liL.~l~IU:..y). 'l'n~ ·~~~:.es.·.·~ 'Pot-ic be~ it ~s.
lllit-·le t.o dU¢r.rt.r~'\.f. tb'.i. b~t. ll'~to:oi.l!.l~ ·eo& ab..:.po~ ot: l'::"Ost.."ls:•t.! • 

• Lt. the p~r.t:r:t ti."'C:t. •"Qli.l"i!toc'1t&l. at·.-=~t.s ru·~ ~1.!'\3 1'&.0~~ tt:r th, 
ero~t.io~ or v-~.,E::ue.;;sr~~-11.! pro:-i:.i.ecec \lbi~~ hue we k1rvJs ::t ti.tN>F S:·. 

1 ti.t 1!' nll :l. S131~, a"Qo'~:-,; fibN 1, .\":)\lld r~~ ~. ~hG ~-t· p~wt:f. 
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~ 'W~"l!'O<!~ 'ti'~:::'~, 'l"~'!h vou:..C. ~ NSQ.t·~oo • ._u;.d cn;:.t,..., t~ n(l~CUUJ -; 
d!J:!$!.t;' t:t U:-. .. ~ te.. .. the~ p--...t:).;.;:i ~ r.t~~ -~~l~ rw~~:J:\..'~ :~ ·c,~ 
1M.U:!~ i:l WIJ oir~•W.:.ti.orJ ~ ~l.P.i.fi'l.J" att;..e..;( t.h.e ~~~~.c. ID 
tH.~ Va.y, cb~.o.nt tr~"?l.L'\Lil•~izt:. tl.-...e p-tc!I-:J\csi.s ~t:lci bf-.-1~ gr&atf-~ 6&
sit.7 ot thl) vn.U~ but. t.!'t<J:.'VI!J.~ ~l.ly a ~ilt~.t~ thin l'l-Dc-.,el"k ot 
artl"':'llC p! ~t :.G f"ii'-,rM •~'it d. ~ i.e i-~ 1."l.! 1 • 

.PJ.t.$.;to p::-c?ti)~Ge• alt.() .br,.n ,._ 1:\tabci:r ot o~e.':" a.tvan~es o-:ar 
b~~i7a.~~l<bkl. ~o:~, a~.w.;J~eit..r of e'-Ar~e, ater!-J.t?.atil)~. the po-s
s ;P.i~::. it.y c~ b.£'1:~1.3 tl &ri o! ~~~ pNet'beGt;i-1 ot tr..e ~ts"'J"'--'":_.. eal:\·~:-:s 
f>~:l , .l;;.pk:t at h&J.-.1 all th~ tJ~. 'la::~ie :fl~.:.si;ht;~P CM:A 'W i'"l.'e"y~.t"~.t !.c. 
thl' !f.J-r;A ot· \..~~< pt't:rl.f,e>~i~ to-.· ~ &nt~t·~· AO:'t1e &.reb t.e~at.h~ vitl: ~ts 
br;.n~·n~c::. ~l" f."Q'l' ~~ ·C'b.~:·X'"G-ec~t~ a~~~o:e. o! tba &."V'toa ~i"rli tb.e 
bra::w.r.,~~ J!Oi!l.z. t.o ~ ir.~nul. ,.~w.l c.r,~. · 

'!:;.e us·.a f)! ~r,q.W pK~..be~e-s has oc-:."'..!'roa::4k.! $\;'t_;V.·nl er;.1 b~ 
c:tc.:si.l!t c,: •it·!:: &\ tlu:'1b'.sr t.! n~ l.•ic:lc~1e.al. l}~blara: vhl.ch fl~, t.~s ~:'4t:tt!~t 
t -w; ;.!'~ r~~ f.l"O';: b~:Ue "~~~;..1" ~~ .. ~~; ~e:"fl&..:, th-s W"•~t.~').!!, 
tihieb .,.e MQ' b.'1.7ii0 at Oc.:' d: .8p')~~ 11~':.<!~ itr P<'S:!il:l-t i.,'l') t . ~ix.i· "! 
c¥~C$ to rcr!c~ :re~n:r.t1""~t.U,!'\ "P"'nts.~~ ti,lj.t'l ~~..:~~tcl.l.7 on th~ 
1.~1""~ L~ :.:r~ 1,h9 Utet"i~i.! ._'1-til. t.M ~~ f.).t tr~.l~u. )fc U~U~ pa:-t 
1\". t.~~ ml~t!<:~: ct 't.he s'6 ~;;:.t.i~G is rl"~~ ~y- ~<!' ~e.e o!. cd.i~~~ .. 
~:·;.s, p..r ·~.r:~ ~l:.:- b~.l"'~.~. Fo:.- a e~ .. :-\.G.i.."\ ~v-!.~! rd U-3!~ C't-..:- ·.u.~ 
r.;~ r~o;..!-. ic.-?".. i.t. ~..3 r.c~.,r,$~.:-:f ~ r:,.·,"'t,..~o~ tJ-.i- :>7"(':~&~~is ~ca!:.::t -:!"e. ~a~-
l•tioz: et t.r,~ b-low in U 'b}- 'lt.~:~.:n~' ot tba ~~ti;;.~ e-! a.--tit!~~ ~~ .. 
rl-.iHr... M't&~ a e~..:~ ta"• lt. 1.5 •r;l:l~utu.'t ~- •~-i~.M!) tho her-s.:-::.:; 
\.""lt.h c. t:tP.:' re.o::~ ~co.t~~.U.~!lts,. <-f ~ C(\!4~ru·ill t\~ 1os. "~~.¢lt. t.b~ p~;:tbl:lt 
C.O:'lti!!.<l(t3 't.-e ~~. ""-li.• ... '!.!J\.:E f~:- l:!!it"~ ~-ni~:! C·r '¥~1S::D • Ill ~~#~:! t7_..~~ 
c;:;- c-r.:.~l'et!~~,&, })t\ro-i-:-..!L-"~.J ~ Ql't-!";;:t~w frn.· th::· ..,-a"x-zots or ~~l~~ 
o!' b:ood '1.~!1<:.-:~e. Yl:tJ:-c, t.'.~ p.1ti~·t. &lr~~- ba.OJ a y.{)~~cw t.frJ:M::-.e;
.-..rM'::~·,-1 1.n~or ;;H;«t 'hlo~ ~~>ll!-t..;.e.n. ~.-!1 ":!.~<.: c: .~-'l-1\;.d~~":>l.~ <!~. :S.¢i.!' c! 
~!rl.:i_.:,,#~'J.~ts :L<o &.n u..,.-,r;.t.i·~·· CN•~t,~er: ter- ~e W!:~~;;,~ o! t .. ~9 ~~~"f.-

i. s~e.,. chE9t~ 1r. tb iD pr-cbl«l "~~ i.l-;.8 ~" ot t!.hr~e:i,yti: pt-cr-r 
li.!'ci"7-:i.!IM l>h.\.'*- };!)n'l'•,s the ;<•~3~ t>~ ~~!Cl~"ir.~ r"{£;. ~~::::~ V!ti~r. 
~;;;;·;;> ~:~.:-;;>,t;:;_,. ft•l""..:i"·.L ~h.2!o t>rf?·:.~;;.{Jc.!· ~:·- tfh!"L'.:.)!r-;i~ t!'~ F~!-5~1.."1-
!!:::~: r-;.t~i,~;.l:l!!C1.::,- e.~t"'l.!! ~r,:;. i.!! fo:~t~~t.•'-~h ~~r:~~ c.:-,!'l a-:..~31)--...N :i .. d,,.•:.-:tL:•¢u .. 
~ 't..~! · ::~t,!.. P~.~-~J~i." t.t"l!;z.'i:i~ ~t. b ~.sot k-6~i: ... ~l"-!! b 'b~ ir..:l·~~.j in 
"i.".!~ a .. ~ ~t>~rJ e:~ ::n-.:·c~r.<S ~ b\~..-. ~~I) 1\:tu.N e: t.:!let." ;·!"f:;~tic·l\!' f-:-e.t.i.zes 
t,_. 't,~ !t t' 5. ! ,i .. .t.'t t 

l.LI:.~:".• ~~~t; a'C t!lt iotGCti<!1J.~ IIJ.:.·,:-t.s. Ce1 ~"-tti' :~oi4 ~·t.i'l. l"P.~UttJ.:r 
~<~-':'a ~-:-i. c-pa~·'""·~l ..,;:, At. ~., p~·.;:.~w·,t t.i:;;J,, ·•o ~. J•!'tY~!J',; ·;~he- ~lt-1" 
o! ~~ :l~h:.: ci~r~~- et p;-tt~~tii \."ii.b ~~.r.~~ et +Jl~ t.l:c::-~~e ~:·u. (~ti. 
t},~ ~"''~~J1g p:;.r'i.tO~ -..·rZ torn c-;t,). !.f ~. ~~·~·e:. bt.gi.ril- e;;.:o~~!F 
ot 1.) .l) :or..:l.e "'..1~1<1~, tl•~ epa-r~"U.;:n ct 4!!<::1.d..or. ot t.l.lG a.et-~-r.:!'l a.~i 
~~-l.'l·~&!.V.;!"'t; o:'.' t.£-.1\ Sl.~t~!.¢ o~:(:~t- "trHb :r. Jin,r--....!.~:.·.~ ~ bE. _r~Ci'O::o:;C!-1 
r..~:.··~· ':fi ~":; u .- £{'}\to~·:<1.-ur: fo-r «XH~ootj>OI e~l c~ ::-e~. !~ Ulo!) bec&.t:.P~ ~,:':'-<!!~ 
a..~Jl ot t \~ "'·.;r. .. ..t. i='i t..'lr,1 ,.!:·,~.dil'l.~ P'=-'"·~.&ll r~~ ti:.~ t.ht~ r..ccf.lt-x,~.co l;;t 
-~ ... & opuati.eh e1-e.:•'"~ ou~cll.'l pr.,~l.t"~ ct .t.n~ 'tO~ ts;,:r~"1 t-'J thi' 
ro:-~~ t~-..· t.t~ p\!!"l~~. 1 or~t.ft~ m'.·a~l)~>¢r~~1 ~1"!"o-c.l~":!~~~ ~ 

1 l r~ott-1. vj,i~,r~ir. t!l& ?~lf'ut b111~ b-Q~ U;, M.gh"'. ~:!.Ct~ d' e .. 114-:.rt 1 .. __ . 

--·-
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i g~$ ~~ c~th.!o~& pl.P.o.e<i in U!• 'fcnP.e un.. 1nt.-, ~e. .,_l.lll"atur. U. I 
Vhi<:h 1 ~ iJ! Cl~-,~ ~. .A.!'te 1J:: 1J!. tb~ bl.O<'I4 ta rf:i.~..-i to \bCI ~ 
tc..'""Ui~h & ~~..ll.;~tv!" inurl.~ ~ ~e 1.~~t.e L"-4 le-t ~"a:: cJ.:Ooti4 
~~SoilS t.\ld tmoi."~!4 a o"-thote ~r~ !J4to -~ lt.l't £c~ra1 ~······;r. 
In 'U:te ..,-•s. th.:. p~bl~ ot pl"C'!~ 1.be bro.~ ani ~ lotr~ porU.cn:; 
t>Z tb ll 't:.o-J.y vi:t~ ft. bl~od ~17 .d~ Ue c.~«.t.io~ o~ t.bl uct:t'IO.~ 
.(l.OZO~ U ~!~·;,.:\ .. S:~' ~tMr:; \1~.~-MA~ .c!~ Plt..~y) ttn, in ~U~. 
pc!r..ti.:-~ et tilt· O,t".)~' &l't.&:-1~~ ch\rlna u~ J)tio~ ot mr-.ocr_po ... ~ 
6!rC:U:L.ltittll tot" ~ J)t:.!'\10te o: ,Pl'OTQlt.~ Ja,."''j~~:di;l iqf-cXU.. 

If tJ:.;e &.M\l!"l"S:.: c.rti'.:-ta th~ IZ'Ol: ot t.'1.; ~w. 1~-..~ an ~~ 
(iU.':.t.(l !-OZlt~t o!' th& !•<I::Oti.: nl.l 1'o it& &fie~ por..ic-~, the Oy~
t~t': ~an ~ ~o-ert'or"~~ n'tt~ut. au &-xt:r.Jec~-t-:~~t.:.l oi."::'ocl.&tUr. 'b.1•-;~a1 o! 
&?f-li''~".:.:if.l:: et ~ ~~o:-,!'7o...""f u•A'C'l'.;;l bypa.s.s ~ t-ee ;.s.~&r"~U.r~ ac:-~ tc 
t.'le c!l!ftC~!ld!.::~ &.CT-tti .-.i.tb li:1 ~~t.~ul 'Ctz's::.:~ \o U.O caro~ ..m 'Uls 
11cXl:. :;.r..;.>t-~ a:" .. ~Gl$ (de Mt.li• 'thU a~t, \lh1~ CCi:ls.1st:;, c.t Q l'l:.S ... 
tie 4l•~N:: pr-~:.il4c-~1-~, u G~ !.lrlo tbfl •:..do ct ~ Q-?rl.io ~..:..1 ~t-h a 
bt-l'Q~ S'~t~~. 1t~lv'b~· tb blDOd tl0\1 in t...M ~ 11J Det ~W~~:~ 
(6 ~l:tc W'nlJ !.5 ea_rpl.\ed t.o t.4o aoT . .a.). 

J.orti-' s.:..o-..:.-;~:.11!• l~r.tcd t>~ to tbe le.""t ~Q cr.rot.is.l.u
Ut;' eM t.o ~1}~.;;4 b7 ~;)bn.'J o: a-. Gbu.r:t. ~r by the '0.31 c! ~ ert:-~!'
pe-.:-t.;JJ. '='ir~:llat~o:!".: t1en7e!' 1 1&1 thl.G U-41~ 1t u ~as vi.Ul?w.t a:1 ~
ga!.r:t..:!r. 'l'he ~...eritl..'t bl.o~ is e.,Ue-:~ ~:-:. tJ\(- ~C~ft at:-iQ"" t}.,:--.)~1; 
a ~t~:6t...!' ~~ac.d th.-o~h th!\ l(ltl;. e~~r!~le 6..~ ~~"''dv.l)@d int¢ th& "to~ 
t..~"'~~~ t.h~ /~MrtJ. tU·~. ln~•1.!17$\"JI ~ t.~t lce:.tk.c. ~ .. $.:}\lltt~:; 
tl:..,~~ lf:.~_,h b.::-~~ bea'\r.;".o the p<~~t a'\. \lt1tl!l ~ l~!t. S"Ji>~::.,-~ ~V:.."'T 
CC::.~'J Ofl.'., :«.."j M ~·cd.!Ji-.! \IA1&r k~. pf'(IU1c:t1o~ e>t & ~::ar,y i.r.U!::~ 
:~b~;,, a pc!y~~ .... -t.lE-ae 1=~ iu~~~ ~'lk thfJ ac~~ 1QUL t..~..t&h "-!! 
Oil~l~~i! :i!l t.t·e 5"~:La-;!an ~. 

ll lJ.."U'ti~\ll.a:-·17 d..!.!'tie\llt. Wk u t.Qe ~gtc;:.t ~tt:~~ o!' ~u· 
l"y~3 lt•e-~f.l.i 1A t.:w tbllr;.o~..in.al rorti~c b! \i:e L~. M ' ..-: 
~ell kl;.,-,·~, ~:. ~.1E '!f:1C~!.O!'. tb~ ctlli.O: W-1- ero 5Upr.:'1or ·-"~l"'I';A.)!"~{! &l'• 
t~J ~t:~;, tr: tb3 C.(;rw.. ~~. , •)~·••tv.t. boler...r it, ~t~ Ma'\l &..~-ll"!.~?
'b-!-a.•-.·:h 'IJ~'J.'. Co::-; :r~:;~it:>l!:. "'! Ul(~:;~ -..1~1 "-.r...e.:· ie~ r.-.r ' l.~t t.:~, r:.c:· 
Co!:J~!7 .fO::' !'lf-C~:tjo~t Cf. ~t.oo.;..?!EIS \;.e~~:.: thf• p:"'tr~~e ~ t-l!~ 
ao:·t.aJ .u icpot~t;~:L.,, bQile'w~:, pbnu p~.;.<t.!.eu~ ~k~ 1t pg::.:U.u 't9 
J'3Ud t~~ ~9~ .. iS.::.~ tn ~ ~~-"..!.ol3 el~ 't7 ' ·-t;~ tollcn:ir~ JiG~u;!. 
r-: •... r~t.. s. ~·~!'C.."':>' :.h~t- 5.a a~Ud 1n t.b!: Ntr~a ,r ~• ~Gt.r••·u b '\'" 
~-''l:' ~~ I& ~!rl~ pre>ath~o1G Ot til-a ~r~ O! tha .IW~i.ata ~al~~ • 
rrw.n, lJC,¢¢t:::~!.7~y '-U th6 ~ ~tc-hc co-~ O.f: i.h.o ~"-•·c:·;p.:& &l'~ 
e-.-...rN ~ ~ .. '!~,(', ,...M' l.!l':tll~ ~ e~ U:l!'. r.:t·61.'i.ot' a.;,s~~:~_c ~~~ bet.: 
~-..al ~.{.':'if#-'S. tile por-!1>1 t-l ~·.;.e~ c.-~'"'l"iJ~rl'll••l o! M<:il l2-~_., d~ 
!lot ~l·~~d l0-2C• ~c.'lta!!, Uls.t. h. S.S vHl::~ lli~.ts o! tcl~e lot· 
~s:) .:·~r:&:."UU, ~l.if=:- t.VI ac,~·UI!::.~t. o! tM.D ri.eiz:, ~ co~~t..l..~:.l et 
~ 'tJ: ... S..O.:i.D b";..o2~ll O! ~t> G~r.a.1, ~:M,& Yith 1.bG 'b:i-~-~t• 1 ~ ~~~ 
J"}~ i1 urJ.~.tl~. tt'Q.::. tt~ ci:'¢\\ll-ti.<m a-: ·t (.;Xti#~ o(l;;.:l]..r~, a:~ t:::: ;a 
~<CJ"•l!'Y l:rjp~'!~ ~·l.h th~ br.no'he:; tJ) t.~n:;.l Ol"t;&na l\..'1.urct:: S::t.~ 
it ;z :i.ttt. Ql': & J"U5'6~n~t bJpu:J. f.•t prizie~ltJ o£ e~n~in{; ;. t.e~
po:w-y 2Jltl' ~ ri:l.~'jG;:~ b1}i!UO h£_...: ud.e it. ~»ilil.& t..'? IIOlvt & VC..-y ~-

j tie'll.t ~"~r-abl.a!:) o: :M~~ OJiC\i..'7~d 1A tile th~rc»-t&~'liu.l J'e .~:..·m. 
~ y • •• 
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-r-· c.:~::::.;,::.'!!;5-!~n ot th1' ~l'U...~~a.J. ~~~ t..?lo-~· "' .. :~ pcU:ts c.t "'.:.u~ I 
t.i.l~ l"b'1:~1 :.rt~:tC~f b0:21e ct! i8 U.t&r'at~ ,~t!..t!&ot.;,:l.~..l7 bY tit£ 1--o~ 
!;;..,.. ·~ re"Utinl.:,t lvr:c ?~:1M of t.t~~ (up t<.l nn b•.u- or ~:h.'\~ ~ni. 
~i'i.r.: 1':\S.!:.U i.f. :P~j~IS:~l;h; tr) l"t:::q;~t a'JOc."tll:.al W!ur,t"~"!$ Yit)'_:.u,.o,; ~d!~:.O:.t! 
r:,~r; e-~et. fe--..· th.:'! ,.,·~·56 c~ Npl;.~1r.g a ~~r,~ct ir.. the AC~ ~1e b1ru ... 
t: '·t~.Nl t!.~Y.! ten:ct.r .. -oJ. {-M"t~!l or. 'tJ~• la."t:<io.dr..:-.1 ~ a £pE-~Ul }iJ..aS'tie 
i·:.f,t~· :-~t..!.o.:1 pt"et.c.~~'i.S · is u-~. -w;dch ..au it. i'O'sibl~ tc:- till 1:1 a 
d<:.i:'!!·;:-r. ~";;. l;'..cl.J 11'1 th~ SO't'"-~ b..:t a].C') in tbe U~ al:"tor:ics a:d• ~ 
!.,• r.·<:s«'-':;.~:-;;· •!'.C:..Sf.~;, V.. p!~C'l> aJl t,t-.. Ut4JIIb!JU 10ith e-veil tha f~I.-Al. L.-w
i _~i~a 

~ e>tr:- ~ ~1•J. .: t.'::~ VE>rtJ 10 ~t.is.t~ iti~• 1.!!6~'.>!11..." v! tbe .t.l:
~....:7tt!f!~..l ill.-:·rt.q oi: tb ... lt;.r:. ~~W.'..' "~fl S".Jb~e~~ 't~ J-9-di~ o;;.c;raticllf' 
(t.::n·-:~ r-aU\\or.·~c: l'M~·";rc.!· e.i~. The r~~! :.O.M~~.:;; 1.!'· th'ce pat~~.-~; "I:.~ 
:00•;·~:~:;.~ ,;-1 ·w1:t.b Jl.. f;l.~:-'.;~.'l bi!'Jr~it~r. p:-o!ttosi~. 'ibe. p:-oLlt.:'.l. t.ns.!:f.('
~·_(,~~"' u~e k-1-'l~ ~t\la;)!J U& rt~~"\J~,_,~i' 8lY.l t.h" a..:rt:: belov t..'lv p.~! ... •1t 
!'t "l1 ic~ 1h~ 1-~r-..:.l. c.. ........ n·i.t!~ O<">~• o~: tht~ 4!.3W. u~::--... -.::os~z.. bE<W~~ 
-:.h b::".-.nL!~t:<3 \)! \.'1" ;::r~~tJ·.~~.~c:; c.d t..V· U~e f~d.oc. P:i~sti-: pr;..e
ot.h':!'!:i' !: lliP.·-!.:- ~~ r-~n·:J:le :.o 0!'.1!. (s_!;-: t.·-~l$11t D.) t~- pl&eo &.'\ anAS"A~ 
e-·:·!'l.~ t: ... .;:~;.,:c:·&!~ ".:J..~ pro~~esi.r. at'.:.~ i.2;t iliac ~.r~ t•t t~e- c.~-,.c-s¥J~ 

f".~o.::-.::·t.i~ ,P:"t>t't.-,f;'!;OC, t:r. ~ !.~:-L~~ ct w}.;i_cl) "J'Et p:-~:t~:S..~ ur.li.":'• 
! t ~~" ,,t~:t ~}~ ·~~! il'.t"' ~if!.,v at~ t;~&~~r;,~l:u-~~s !l!'r tllli~ !.!'! ci~tvr;~s :il'! 
t ·l ,,1r.•ct \"iit~/1.-:L:t b'~t LL~·' a~ \~.f~sz~ez, a~' f'<f.; t.i.~~ >:~~~1~ al.:-n~,~?- ~o 
r.rt •• d;.(.d c~·~G. ·:.t.6 p:-.!.."~>~!.pltr cr t)it\ bypiH;! b.&:J rrev~~ t.o be ~s~::il!f;• 
1:;- ~-:-:t:e.::'t/:r-:: ~~ :. u~cl:ror t;:t ~r~~'~ di~Ge~~s c.t t~ v-..ase.ulc t;rt>t.~, 
~.!.cl'J. :-; !.~·· &cl~·otlc :llft->,OrlS, \IM':~ seleNtic oe~~~iol:l r.!£!t(l<;$ t!•tt 
't:J ::~)\,.. ·; ~ :.:?:~ o\·>j,~ a oor~s~~ ~l1h ..,.,M••;. C."'a.i ~ .~.:·l' !"'>se.-.:t.!.tn c! S\~eh ~ 
f>t-~ili ·'-.r.'t. r:~t;~·-:;:.; vc:·.; ~~:1·...-.~tt-io, r..r.& :.>' .. \1ll~~.ot::..f an !rt~'lr:~;.tJ.t- t=r~
Cf{~~":""\:· fc7' t!·,;;; p;tie··.l",. 1:! t!AeM ~...,,~. the ~~e ope:-at!o:'r. 't~~i 
t:l:r; Ct:i.; ~il~rt!M '='i ~-.!.r.:: _.~b\>. p.'!.";.i.G · .t. 

'ri.;o; l;Os&-~_'biJ.~ . .,_:o t of. \".\!.<r••.liU" Q-~!".~!~r.~..atior: !wave r~ t-:~• · 
~-!,~··lt•·ri ~b·,~ ~1..:..,.'c <d \.bt c;of,!"tt.~~:-, 4"::Jr- ~:it\l'"'j8'~ c·f p~rl.pl:*:z·!<.l Q:"'tu•;.. 
;~..;;:-;e. kr''; r~-:.~~··c.r:l.;;r. ~,.~ ~,.1n .t.!ll oi' 14., ~s·~ri\1-:i~ 1.G t."1c rt>::tc:-at~r. 
r.:: t!.~ :::r.:Jn c~.:·e:\!1~-:.i~l), ... ur..:U.&t.t"'.r.rn :+t L"l A.-~i.:.l ,.coo-~ w~t.e!W$!s, 
t.t::t. ~..:., 1'b'2 ~ ::Jt.iM.t~i: ur Ill ~ .. 1:.3~ir: !)i'l.t~~l~r-e~. ecndttiN"..S ~~ 
i ~~1.r.r ~,., '~'; '~.fS~;<;, lOl\.d " •• h.! I'; ~~~.~~ e:.r:: tAl a·.:l.!.~?f'd :auc.h .->H e.2.sil:r ~'\ 
:t'! tl'-:l .. ~··;:::\.y. ,;;.~~ tl~ ~~f·~H• ~·.:ld b~• t.:-:.."l~·laLt bl<X~C. Te-5!·'1!.5 en a 
lr·n.v· SC'~.;:. 'l'!l.'l pa~;s.:J."!/ c.f a.--ter~E-3 1!: 1::"-~lcl. an~" CUl bti re-
d.•;.t'&~ ·c:; fi'!J::.~ cf. ~>flt-.~>~Uof• .t."lG r•r-l&eutr.t ot t.bos ;;.:t~~ 5e?,!:l.a.-.1 
u~.tr. :-. r;lr .. ~iQ fN~t.!'.c·~!.-9. ~b.'! CJ:E1~7~ sae ~.('t'"b;y is ~!£.:.-C. Ucc;~ 
t~-:·~~~n "~.r·~~~~:-'1•:, , t.h& ttU't~:u C:.O..l'l on~.)ur;~r ec:~d.!.t.ions ~~ ••:~:i~b h~ 
~4·.!' \'•'-:':~o~ t::l'::' \..iT··.'\l:!< epr·~··.t:ior~ -..1-u: ~ill ~d .. t;,·sido J:-l;~e::~ c:r r.. .. ;~;:· ... 
~:.)';E:; l:;~'~· i.:!iV~ Ul.S &rls::- ~ U~e pr-;sth~3~. 'rlif.S¢ ~~CCIOSC£ c:;.:l 
"t·~ pheft-.i ii.t n. l:'itl.".ti~e cli~t:;.t<'.H; fi'...~ ·t...~~ ct.C'I'J17Dt that iS, ur~O-.~ 
~or;-i:':.'(•.fJJ~i t-f a f ·U.l:>.livcly na~t.rs· bl~od YO~a;>~l \oall, lo"tj,_c)l puts t.hfiS~ 
a!~t. :.-~t~..n~ ~;:;~ lJO'I'k~ ~cc;;.~ c!r'•~ll.r..t.<:::-j' cor~~:·.:;.i.®~ :r.:td oc:::tr11-uw3 to tl'•'3 
s·.~-:ce.!'~ o!" \l.4! ~Pt'l!';lti!)r., ,.l'l crl\4".'..!lVou:::.~s &J:l~~G ~hs ar •• ~~.:-~~ 
SoH'. :10:\';'!·th.!".,. :.>~J bo lt<it a!!tir:' H .:::- co~·ip.~t.~ iCl~ e.s.r-erul t\X'!l.U!>i .. :.:o, =-~~ 

It.:~~· Cl:'(;t\.~llt:i~··· R~·- .;11~1 or '\.lc;~ .. 8&:- -._if't.w- ~6 ~tain ~~r.:r.:li.~itr. b_:~ J 
··--
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.~.t. ~eli &ai ~c; N' 11AQl.t ~~84 tw.s the ei1rc:'ul&UoD 'beocale~) 
ldcl!U6DI.l.l. f.t'&aa t4 't.h.e pat.tct l-:v1, t22~e!ore, ~\ 'bG &.e~1~-
-A • . .... - . 
~ ...... ~.o 5(.Di toru ot .:.,~., ue~ &!ld ~~ ot thil 

p~...phenl u-~.e~ &r".cr!.D~~ tisWM (whee & lb';ll.e ~tt 
ot ~ !"...$t'll-\ 1.1 ~l:!e<~• ~nao r.t it& put a:U;e)~.,....b• o;~t.i4:1 
CNl bo p~tortd 1.D tll& tollOII'AAS vy. ~ ~t.1.crn o! tile e...~61:"~ 
&n-1 c,!!'CN."":.t ~ds ot tb!t trk<-1M aD.IS .Yohs, tb• tirt.~ ~tao~~ the 
ble-ed ~eetJ.~ u tepa.,-.wl ~ t.hr.t tM cf.,...to~ 1~ th10 TeiD ~ ~ ~t~ .. ~ . 
1fitho~t COJ7'&'"1oat.~ ~~ t.he 1n'ko.¢i:r of ~~ nu 1"'$rl..."re!.. J. ~!'~t 
o.t &.b ~->.r-t.i~ ~~e u ~ v~ ot tho ~:-te::r ec ~ till~ 1r. rt.t.\ 
a p~tt>h "~ (;f t!".t: M:-~ ot th~ ~O'Ul.ar ~stbos-'-"' (kn!u.«! ck~~ 
lal'l:i:'~f;). 'lb~ ~.tal£ ia ,r.:t.JZ'cd in~ the &rtell"!IU ~d.-et nth & t.re..M
£il..it'>:"t eu·t.~~ th.."'¢nlh all tho l.~e:os Y:ith ~ a~....aati.e neodl.,. I:l tM3 
-rca·~~. t.f.lf) G,?G:".ti6i4 ~&~:bes tM ~WI the 1f,~1t,y Of both 'f.h~ 
trti"-4'Y ..-A n5.l1 1s re~~. 'Sb~ttT tb.U 1JI doM v!.\.!1 a rlnhs•lll: C1~ .. 
ut:; c.r t..~p~t. · · · 

~!G ~tJ.l~ ~: 1)l.a.o~ tba ~t·oh d~!ler~ c.bon 13 ~UeU>le 
~he t,o, C(:rttln tor:-..~ C! ~t!'J.,.'71lrt.:.1 Ot ~e t.r.b:-..eb ~rl.a. ~·or 
t)t4 ~1-~-n o~ td ~1u ~tl....,-M-1 ~ lnl0'$~t «N.~.C"'...r~g cr & t.-ab
~! .J>Tt!$."'Ul~"u 1trtc- 1t, a tf.!l~~t.a ~!~:i ~.t u,{: . .,~~ u pet"
tcrz-.-'>-i. 1t t,aoJ ~r~.!t~.Lvr. f4 t:loe acrtJ.c -:.•&J.l p~ts. &:.d. t.hA a.o~ ci4)oo 
t~.;. 1s ~~d Vith & p~~L'J pAt.- ~ 'l'he ~t.1~ beeo._s less t.r~'•
a;~.t~-~. ~.rod 1:h &.:rat,_-!;". 1.s ~~;:t;.:! b;r tbl-u 'UA&s. 'We hue ~at. ~-::.:- Ci.."
y.,c<U e~lln.oc. 11.\ 1.5 ~er~t-io~ to~ a..-te:-!al. ~%"J"~ ~ th t:be U& 
o! p.h~dc J":'O::stl:!.~$~. 

~~·~ti.e'as to:- aele..~t1c l~io~ of ti1e ~~&ltd p~cel. 
~~o:~ ~t:-t-~;.·1~~ h!.,. .• bM.'l pr-ooe.s~i~..l.1 d~-: ·foll~ 1n r'oer.t. 1~&. Jot 
orL~.J' eoel~ts.e ce~asicU:J 9! the ~w a.ol't&. t..\a 1'1&(.-io:l or 1~ bi.
ru:-:.w.a~ a.t.·'i llw a:-~~ ... ~ b.rt. ~~ •ol~etio otteb.~~r:e ot the te;. 
or:..l Qd poplitMl &...-..crl~a, c-ot0it.:to~ 11'!!~11 &r9 ~!f.lltq idwti...f'Ud 
r.te c'tllitr.:.~ enM:~w:~!.til bet~ ni'-'·~ u& ~~~t«'Uy d1~~~ t!':>= u, 
u~• 'berc-(!11.~ •b~4¢U to.r o~:.t.it&. S!u-giM1. usi~t.t..neo can u rthr. 
&l~o tC'r eelorct:.c oec:l~1o.!:. ot O&a"'t't·!:! ari.ea-S..r. n~h ar. t.he ~ilH~ 
ot C;t.l"G~O:Oal. A:"~~~l k-9\1.!'-'tc~"!'. I!.t>lat.t..d •~·'llA~I5 ct ~~ a.r
~i.lt~::, •e~t.!ng teJ.< w~ b;rpel'tftlio~ Sr. • ~ &t pr.t.3..¢I!t .•• 
h:."~ ·b~~ obJnts ~r ~Uon. n ... t.rqt.t. OOI:r~~ of t..sola~ 
t~l~U.e n~.,.,~~ d' th~J ~ SUQOhZ'~..O ar...ttT U.a be~ 41ft~ 
~l'.E:lCi~ 1m.\eh ~ s~o be otfNti 112J"i1ot.ll:'. 'tJ' aU.r.!G ot a re~nun 
op~.s;t~~n, ~~C"..l.&l.~ ... ut~·:a 6t ~lQ •~~~e "-~. AU t~se J¥N 
t};..~!.i ot ~c:~.t~ ~a!.n of ~·~M or Stolaif4 •¥'1'llMt.it::l ot 
three s.et.h~X.8 o~ ~··t.1:.1~ OA tb& t.l..o¢4 nesel• ru.ct!.oll vlt.h r ... 
~t..~C»eJlt· of ~ ~d,.rl, tbt ~tn'\~11 ot r.-,'11..1lg u., l'llt.illtl or th6 
'b1k~e "'Ml al..cme ntb t.M •cl.a.~uo pl&tf4cs, eDr"J..--ter~, w, 
t~..l.1. the op~•t!o~ o! a p~~ )noteG 1a to» ""--ioll.\ o! ~~ a.f .. 
teret1,d ~ 'l'eJfa~l.. !beo.e tM-~ t~1: ot reeo~tU..c.lt esm,A~~ 
6Jl'l be ~~ ti.tp~C CIU t.bo ~A~!.t.i.el Of U.. e.&al!!. 

Perro~ vt ..U tl'.~ru oputtit.M !.1 ,ctd.ble ·~ ID t.N 
l b~eu f)f u~t.G ~t.u. \&.t ~· ~~~D et tt.o 8ite ~ ~J 
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f 1.3~r •• :!..h aJ.."'tant, t.l:• ~i.~• ot ~loc..;\ ?ae!ie!S di..et&l t.o t.he •ito ot l 
the leal.Ctl'!. I.~ thP. ct.so r:;t 80l6N~14 o=elu&iG-n: tbo pou1~U11.y ct a 
rostoraHv" operation is cec.1!U.n.of><i ·~y tho taet. t~t Stleh ocoluio.a 
fit tM bloed YUt~ 11 ~tt. Plfl·~ oo¢etc and, u a rule. J'C'Itli:llil 
1oc&l1z.ad tor a lc·nt tae. 1'h41"'&i"Qre, tbG d.i~tcl aepcat. ot a blood 
VeDeel, plttrJt. to th.a blo~ &."'\~ of ad5~to b.'1C+ .. b tr.4 CGJ.~·. ~1rol. 
t:1.0 op.rat1ou eont!i!Jt' or ut.Ui t-1ng tbio 41~ ••ent ot the 'blood 
Yoa!'d ~d. rtst.or"~& the JUin bl.C'od fit:~~~ th.l'~ tt.. the ~ee.e.~t'Ql 
O:>Uilt.il>n ~:\tir!tl.T el~inAtell tb6 ue'bu1.8 ot oo:l•espor-~ or;:a."\s O:t' 
pt.n-1 ot tM bor.!,y. t.l-.;.-1; b. while beh£ ~t..om-t1~ a it.a prinoiplo 
S.t a, a.~ tM Ba!Sa t~, a. 1 C'.a:t"t\t1n" 0Jl~~t1cn • 

.t.t, 't~ prea~.!1~ · t~. ~·-. ban por1\) ... ""DOi! 25 O'pt'l"&-;.1oCI.J vit.h tbe 
, \lUI ct pl4ati.o !fl'Ct!th~see to:s a &c:.l~o;;.io o~olu.sion ot th~ bU'I:l"~ti:>n 
/ o~ ~ l'f.:)r...&. anrl ili.lte •rtal'iu. t11e L6rich6 2r,Vnd.N!ae. M~-.17. a ptt

&w,.nt typAu wrt:.e ... r~!'t4 ~W\t c.pcrs~!'l bu bw1 u.!:ed. ~s o-p~ 
at!..on. ~.?lit-eJ.$ n!torl.rlc t.M blo~ tl~o: &Dij btj.~ liau:-f.ttve, • is 
1UJ · tra'o:faat~ t.\&.') aorli'l roaer;tibn. '!'"AQ H~te. tt~Cl :tn eo~ 
eua.:t as lor.g u Ut.l> UJd a h.U ,li'Ul·3 1 1.!"1 ~ ~ble. In tho r~ota 
po~tC~HU"I'U'>"1t paric~ i!"6 ~V6 IX)t. (>b3~n0 & tiqb ~~· r;;t thr~S.ie 
o! t.'lt pNM~ee-1.3. 

lio have al~ pe:tcrmed )J ope.rauo.r.s t~r ecl.rotic les1o!1s ot 
t.b ') .:'~:a:" nl fo.:tld pt"pl tt ~ • ~vir~: • tb t OjHJ!'O:"t·1c D ~t the pm."t&Ur.t by • 
pus b~e ~s alee- ~lct.l.~ c!isplAeo~ J'(),eet1co and tr-..n..tl'i'lr.:;i:.&ti.or • 
prev!o•.:.'~l.V p~.f'oruj, Tb~ . r&S""~t.a 1.¥'11 al:!lo nry Rt1c;~~c.:torr: bo•·e·-ruo. 
tht n~~ .. ~t fJ+SU o! th..'"'Ct:i'..ods o: the tran~l&nt U gre:t.~r (t!.ve 
!all\4!•1: in 3) Qpfll"O.ticat 1n Ue ~"..!'lY poe-'~pe~t~vc pGr1o:!). 

. ~~: ~a ~..? ~e-ti:ocis of d.1atr..o .... ~~ c.cr-;.1c lte1ou a.M. ltdMa 
>f th~ r~.:.·. s....-t~t.G, t."l• ma!lt ~rt.Ant 11 4Mrar coc.trast theyo ct the 
~r~ l:.t:d t-.l.=>od vc.~~:~e:l.s (ael"t1o &."\g~>r;r~h,r). 'rna •t* we~ it voe
!ibl~! t.e ~bt.t..irl dtJ~ oo~e:clt:a tbG lo:.,~i.ut1on ct tbo lesio!'l, ite 
~~"" G.bd. e.h~!.~tu-, i:t:'OJ'!UU..,n ab~~t t~ oo.r.Jit~r. o! ~s di!tW YS.S• 
eular ~:! ud u.., oon~UM of tb~ C-'llawal oiZ'~lAt~:,. &l!d ~ scet.J 
U.Zl'li' ~119; 1t P<l' :>:.!;.1.'!' tc .t~l!' \M O(Jtl ... ~t~~ ot tl~ t.lood Te3S6l v-..:U. 
With ~ oo·r.~ou, f·ll!"!ont..OO a.~lo~!'~ u 111 po~dhle to cSa~M.D~ the 
11'-::i.ic! t.io;') :or: operc.-.. io~ a~rl tll~ t..1t~ t1t the td:il.."'"e c;:ar!!.~1or.~.. s~~l 
n~ ~~ 'Ul.~ blo~U. ~ess:!ol~ u p&r..ieule.:ly val\l.1.l;l~' ho'•n~. u, p~~o-
t1ee 1!. si~lG J:-r~ f'~ !r: p~· :'o<rt.ly td.,..,_~t.t. 7ri'i have descr~ t.he 

)t.e~1quc. o! x-r;y contrt.st. at.u.d;.~· o! ~e aortA arA f.tt$ries ~ ~:ftw'-0~
. J...v p\i~JU.~t: L,.tii!J.e~ ( 5~'!' ~~~~~t-~&. LCUr·ie&l }!ed1c1. ... .s:/ • 

, No. 2, l9Sl). 
~.!'O'U3 t\;.."'C1.~r~ m.o~~.ooltt ot at~.:!T'~ tbft t-ort.& aut! pQril)he::-al 

V.Ecni.tr- bed untortUY'~~cl1 ii.Z'a of 1-ctorCJ.Mte 11¢!l:.&r.el!l, be~use thay 
$!1v-c ~o !.."'.dic:.tic.r.s ef tbc d~ of. th~ lesil.>n &.lld ptr •• .:1:t. j~~ the 
cor..C.iti.cn d t.hs C!iJ'eulAUon i!\ tb ore~ or extN~Uv o~ ve:-y appro::.· 
~-tely. Vll:'ioU$ 1141tbcda ot :reoe~ the ':'olu::u~t.rio pult" (pl&~~~
~g:-a~·r.r, rh~?t.~b'l"'·l='~..r) a.--e. or 'f'll-u.e r:.w.y wbeh \1~&:: b.Y co~Q'iscb, 
a.r~ at tilt C'tUTt'.nt 1•~~1 do Mt. ~· ~t.1tl.t1't• d•t~.attor. poe
.Dibl~, S;bf~(l':tyby, llhie'b ru.kc~ 1t posai'blo tc j01dt;e the el4st1c1~ 
i_O! .th~ blood neat]. nU (the r•~'- ~! pro~Ji•~iot£ o! tbe p!lb~ 'l':.ve) 
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(:; o~ A oe~...lin ·~~:.e., ~e IS&~etJ. • o~ Ol~~c" et r~~~c~i'r') ~-1= 1 
~tho • ec;~.l·~ ele;;.ru-.oc-• tut.) c.e.n p .v• '-~ .!zt.a ~-Q<.tt t.hCI tl~~~ 
_·t .oi.rt:t:l.aUon ~ nr1.~Ju.s Ue!\$. ~' 110flt to.!t~u-.-., utto.j • .wdr~ U 
)OC!lbl-e to ~:.oter-i:;(ll oiroula.toey d!.!I':>Mf'll'll ~nt!tat!\"el,1 tQr nrl
•>UC =~ Uood vececl.e u ~t c!t-h .. ~i.n4t.ibr. O'J.'"' t....,., blood p~!$"J.r(l · 
~. U.~ t~OC$a:'f' ~".::t.·rt ~ "Va.r1ott.a t.l'~. Iocr'!\'~. ~ llt!Ot~ 1'&-o 
ft\lir9G ~~~ pOlot.'.l..~ ~.th a ~ .. 1le w N..ilT..Ct .t"'-""IJ 't,;.e \lsoo. ~ 
~~tn!r.-h~i?n oi' thet ~(;) ot ~:dr.g bl:)od vita ~.r.b~ tl("L!et8:-s 1.G :~. 
nry ;pX"t:Ci·s~ ll'~t.bOO 'b~t ~t. be.~ lw"Jl.y C«la od. t~t the ~(:a"!zi.lt.nbl 
l'e4!.~. Ul.Xi.:mt-u.w.,r, t::le d4~6lot>!iettlt. cf t®c~icw ~~ti~s of' ~""l''C&!.s 
YUJ. tWl tu.t"t~ol!' .. ~eM \h~ po~eibU1t.1tt to: n~cst.-uet10n cp6l'4>:.:..Ceo 
o~ bleo~ ~e&8~~. . 

.Uol~ nt.h ~D"~t(IV<:~:;~~t in Uto ti~~nod.!J &t nseu'l..U le~i~u h... ..... 
tht::• ~r:,.,-a-;·rtt ct va~~lll.~ t.r~'l.u.t pro~UI!:a&t 1~ ~~!!~.r. ~.A!l 
Y:-~·1:: 1r• b~~~ ~o:l.S;,.~t&i Jil~F'-i t,\r~ l w s: !i:'st., by Z~~a.?.ns ot ~c..ve
•t>~ e.t t>i.~'lc{~i.c~. ho.".i.:.• a.n~ hte~tol-~~~~ ~. ao~.-mC.:r. 1<-.r ~~;:~ 
:)! th~ Cl"~a.t~..<:.n Qi. b...":l;, ,..,:-:; l'tf't'"ot. s;luti·:! ,Pl'-otrth~~r~~:,- 1N.I~g*'<~lS 
pr~fthNl€1:i CC~"'i!t.i.l.;t.: Pl r:c.at-~~·~,.f. t.&'..U1'\la ~~ &bc.<:r'~~l.• ~Jab
~~(•~ C»! bi.clCI~~~r. <>ri:i.! · ~~ l(':f'V_, orJ...v to.~l"~~..l;f 1 f~~ ~~ 
p~ ef ·~.l1.~~,..2:U..ot." ot "t.he r.t'rlt ide ~ ~-tot tile ~lpU!lt.. 

fb~ ~'V'e'Lc):~w:,'lt, ct l'fl0t>M'~~l¢tir>:;: C\t\'!~"'7 of t!:. blo>:.d Vt~acJ.t 
~)~·11de -:.:.,t c-r:J .. ;v o:-. t.r."' ~•~Ce!)t'f'•4l ~t··"V'J-.:·)f-llC:!l'~ c: eo~~U..ri., ll:ld re-.
a-~.rt-h !i:!:"O:~:l~ ~tl.CHl¢..1 'to'.'~ b\''t ~· ;,se, ~ & C.."'1l!:Hot-~·~·l~ c:ktZl'Ma ~ 
ti.~ !:~-,:..:.~1'):1 or cn:~::!,:.;.p.tJ.or:JJl pr4:·'i~l~. if£~ ~-l!"'~,b:t;:;r.t ~! :t~r&r-·l.r'!n~ ~..._ 
!'l>OC·!I ,.~th .,~~,, 1nc~n~4 !~7' <>~e1":.1:.ie;;.nli o~ blbc·d ,.~U.1l.s is t. 'tW.'.:.:' 
p:..,l~'JA:o:~ fl~~. ft"! l.i£~t. ~: A!)~!' to::::, c!t-1~~ L":l !:\!tt.r~.sd.3 n;,~~~s.l~ 
tr:~ M,.;.i'.M:::i~ cl ~ c;-o:r-•t1·,~ C!~ n~er ... l.&r l~~~:.S ~ ~- ~-.!1't~. 
~t. ! .r.eh';.ii.<> ~ tt:,~~iA.:l tl.d!o~·.Jtt1~n~ r~:- !·~T"i.:U. c:-tie ~~P'~~ i.r~ 4.,!:.:;: 
.u:.:.~,·,:~ ~! J.(:-e-!·*~~ r.-rss ~r.~c.~t. ~~&l'lt.s 'ki:.;::!i u~ ~t t.o.~. u \."U.\ 
·' t~tt e:r-o~H.C~:• ~ irl.!r~r.:oW.. p:r~~h.~t..\~ ot ~~!60t ~r.\..~~l~$ i¢: 
r ~!"t;.t!.Oi~<: C:! !'llOC'4 f~WS~'• l~N~t;;..-.l-1~ :""f)~ec, -~~. t'f...r..a:u..;. S*
-~ei!l>..r v-~~· t~.!t:l. 

~tp.r.i~ti.o!::. c:.r l.t.r~t, vo;l\ er;,tc!pp~ aM ~eit.ll.,,.;.j defs...~t.t 
·o!" ~At1s-~":-:'i 'r.~tb 'w't.ir.:ttV..r- l~1~:'ltl U &J:.~ll.t~~~'?' ~=t~~~~. '!'u!P vt~l 
;;.r.}~:l 1t ~;;t~i}}lEi too !;;t1·!& otrt. e!l~~tH'1.o)a.J.~ an:t ·~ ~ :.,,~ r.!.pid :-Ai-6-

t.b.·.: 1:1!;.!-'\; ;lJ:•pot't<!.,..;t. Ci'.lr'f_,~l p~bl~'l' l}f ~!£! a:..;.! V"~·Ue, r.e·~l'J~ 
&;..~ :1 ~·~·Z'!C'Ii a p~ra.e~ie~--_ ~ \.o th~ f"'=~cl.t.t~6';.\ to: tll~.lo; ci·~.l:(;:i;;~e;;. 
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1..-oe. ksa !i~ t'...U1~ Et'lspit~ ~.i )l. Ji. ~~- {~~!. 
I.. .• !. L:;'t.lix:-t Chid I.r:.i..Gr...d~t.. K. l. 'I·t-~~-i) 

•)l;.!o ~t ~Et ~~~ ~\ ~C'blarll! (tf ~·i.l'tl ti~i~iM 11: th~ 
rK't;l{'o! "!" ~~~i~•Jcl.e:"'CC!t.:.s. Y'n1ol!. ~.:;~ ~ A. L, »'.Ta!S~l.t'v. ·~• 
t:.~ l'o;s~t. tl! ~~~(·hue~ .oo g...,!'f~tl.l.JlTJ.U-:,o.~ eli~~~ .. er ~' ~~
t:..x~\·:.::-c(!r~l r~;.ul.f!lt.l\:~.l oi ~N141"'!•t. ... !r.tlrt1~.!,.u·J.1 oti!Ol•~tg:"l• 
~·o!~br.:H:t., • ::::! C(!~~Ht!.~:!. Yit!a lhi~, ~!&.S -j.&$%'-"!)\$ &tf...a;·~ien }-.&:< ~, 
gi~t~ t.-, t::a •t-t.:.C~ ,._t dibr.\!"""'...el'' 6t llpcit1 a.:d p:-o~~ .c>:rl.s!."j~ it! . 
p.lU.cn·;;,~ ~t-h 'U't4'Z'ii.!E;<Jlf':4)::1.a. · 

\{~ h.-.\~ 14'1:. h.f~N O'JY:::.U 'r"911 tl\C tl'.3k ct ~ttl~,.:~ ti:~ ~r.t::l.ti!IV: 
t>t t.h~> ., i;.'...-.~f.i tc"'' !)~ti!U! -..,.;···be-l in ~· r~t· ~+. ~~\. t.riat·!t:·:v~ ,. ..... @-~~ 
~c'"·r6~:~·' t;:· 'X;.~~. ·'t·!.nehela~~ b:U..~ -1~~~:;- ~v~e!oi:J~i"Ol~~: . 
~~ l~c. i.:U~-cl..:l!.~ ... ~~l rR~- . lir!)r·£?~ 11.~ p!'O~in !rt\e'tit:::!;t., 
a..r;.~ ot'I)!.J;i"l.c.i tJ>,~ I!"'o~t'r;ll.:Utt; ot \1'\.Ubl.l>t tho!a U.iio~~J !or- th4 ~ .. 
~s1. ... ol r.t· to:·iN.;:lt-1.'~:.:i.s, • 

':;h~~ K"~~ r.-U~c:..t~ 1t'ith t.rl~~!cl~~~~. ohl~1'l;r ot ~" "'c::-... 
~t:.•1:·1 ~~~'lt':! .~!3 ~t ~., ~!';:.~t., v.!.v .... 1t:';. I!~~~ ct e.\.:0·~~\~ .!:.~t-i~, 

· "'1:t .. '\:-~~ ~nt;u:.;.;~!'! cr r.c-:~tU; Pl'OC~!f~~·' "'-'\d vltil.;.tt. v:~~c-uue;rt ~·;~ .. 
r,c;:; e-t· lltt.~ ps.!h.o~l>i.:1 1 t\:'4~ e~ f.lb~t-~U.r.t:.. Fu~ t~ l'~&t- pu-t. 
~~"<!'. lrcN< ae;. ~ }'• 1.t0 f:~· :'~·ll r;t r-:.ct ~ t~ cz..k:r'-tr et eu.1a, 
~:_ ~l:! ~:t;• ~f.'· y~;;..VI S 6 . 

J.~ l... M_;.~:;~·~\'1 1}. V, n' i.!l£~ L'\d. otb~ ~t•~t-hc~$ ~~;'It C'!t. 
t.l-1~~ t]';:mNr~l~:;t~"J.--~= • U tl. l"tllff 1 ill c;'t~!"t'~i ~. :"l rt:tr.tr~~ t,t!;!;l': 
~·J:~ o;;-ii!·~·~ ~1. r~!.1J .. Y pr..:~(lla~i~ ~;(:~-~fol'k~ !~ ·1p f', re. !:~''#.
~1;~1 t•r.: . .t:.:i. h)';·~~h~J'-e:rt.~l.~.i<l ~ S(;.'t pC3· ~£1):t. ~ lt!O pst~rt..s ·.r1t.a 
6Cl.,~"-~~- t~;-l.l:;~l~"Cl•1-.t. &::,~.(.''f'- .L£: 't.6 t:>e ~at-e r,! ~k~G •~ ~c
:n~i't.~~~~ c--£ l'»".n-;~'- Y.C'H~i.l;e> "·t ::.li.C; ~r..e~y P! ~..iul Sew.-:"~ ttS~t. 
t .i; .• !:runiE:~.!:l'7 <:!' 1ncr~: .. !'<C;.d oh~lllli!t.e!-ol 1.• t.'he b).OC"~ ~ &.-~~.!:>$U<!!'4;
t~.4 t.t~!l ''n::~,j ·~· t'.oi~ UQ'J~ t.:- ?~ Ptll' ett.:.t. (A. L, M~'1'.!'"4"Ut.ov i • 

J.t C.·,,~ ._,&J;~ t:iu., & r.~.~r.."'l4'·~ ct ~\t~~~ S*i: •·. ~ 'UI• ~~a·tA~~ et 
'- \:•e '~.o!l'(.d.i.::. "tx-····v.-u ue lel·~l ')r 'r,l~~ C'i!ol&~~-e..~ cl ci~rt-e ~ .u~ 
t-~r .. r:::<ar.,t ct ~o: ·!of}J;"~.1~l~c.sU ($~6liJ ·ht~:-~n L' '!l (1th~Z'E) (~t.klet :). 

~-~it d6bl~~!t:! ~-!· c~~-'l&e~l ~~t, 1."1 th3 9Cl::l t>f l.,OU Ji'"' 
t..i.l.>.m:.a ~·J.t.h a...~i~r...;,l~ sit. •. 

'1'r~~' h:.-(..~ et. .... i"!~~l v:u cittM·-~z.•! PJ t~o bloer rl.e':~(;t.b->1 • 
! cnvh' ~-~A~·t.l. Ct:tlt.t.ui, 1n t.~t •e1"~ ,."1'..b3;~ ll~1t' c.! l.$V..2.Ci' ~...:.ll!· 

l'l:':-;.;.."J !>G:· OE-t!T. \""~ 'tlll:~A u ~:'\l!Rl. ~ u I!~K:tl ~'l: 'i~l~ I, t.Y 
eht~1.~5t.tt·;;>l eii~t~t in th<- h:>m \~e ~U-""4 tl> 'bt. ~"l(;!"a!i.~~ b 56.!- ~.c 
c~r.t ~f-.~'> c1:u \11.th ar-wr;.r.l:<J.r.osiJ, llld ~ 4).7 ~ c<J.'lt 1t. ~~ 
'iiH.:'lin IW~~-. l~t~ ~r t'.'~ ~-::c:rt.#.$ed (9.8pe' eatot}, :u ~. H\tl":, .. 
t·~. 'Jl~~ 1n ~'nU ·::;L t·.t ~ vt:.:l.-t.i.¢t.t- ~ ~,e cl:~l~...E;;o-tJl conteM c: 
tl;- aQ"'o~t:. ~t bl<~trvr ps:-te>~. )'~z- e.r.li .. r·:e: 1~ iB teJJe.?~~. t'-:iat. th~ l g'~torl i::~N~~"' ~~~ ~.., d:l)h~~l oom.~t in tlit- S~\t' ~: h~t~ 1 --
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l. !:l.l~'='d e;:,,l,~zt ... =:-cl (in .:d-tl:\i,r~l': 1!); 2, tc,~.dl p~i.ic~~:.: 
J~ r, o:;~ ·f I~(! ~·J; !. tc ·Li~.:.; 6. ~:1e;!" l~ .. 

., ~-" . .,. ,,._ ... 

~~,;n ~.!"" r>~·o~:.:r'"t41~ ~~ Ue- ~--4:c. Ci!. al.;;<·u:- 55 (N. ·:. :-~ .. ~.lf',e._~). C'r• cr~:~r~'!.e 
-;.hr: 'tloc·d ~n.,hs-t.;tr.:'l lt<~a:., .-~!0 liS•': ~:." pn;~ic;-;-.-t~ ·.oi ~!; ar~!'le-::::1~~5~, 
"e. likes t'. Yrs. l,~k~sl!~~.r, !"l(.:k~ ti;~t. the cr.c-1~-!t~~~! co:n,e:•t 1.~, t;.,e 
r~:-~"-"' .. :.r-1 e-t r~ ~~~ .. i·~ t ~. o!: CC.l .f!-:r~;".:·t "1.:-£ Cl!t"t;J:·;i 1 ~1 t l~, Tht; r~';c:.• rJ! ~-c.
·..,i··;::r :·~:r ";:Lt..r~ l".J'1:·"r~!~c·l~.!~ -c: .,l~'·~ 1r: v~:.cn~~ ;.~c- 5l"~.:~~c. :Lat;:.;~~-~ =-~ 5! .. ~ 
t-:r 5~ 2 .. v~· c~rrt.. 

·.,.:.~ ~t'JwJ.i.~,~ t..Ue e!fec L;. ot es~o:rtial h;.tp~-t~r.zi--=~n on tho ~!~l ~:
t~:-¢::. l~Y-3:'. o! p4tifJ:1t!a t-i! ~h ~t .. ;;-iC\S~e~~if.• tr!~~ .!~~ "tnc~·~ tL~~- C~!"·• 
~·:;':-=:r:;~~ d~.-.A C~ t;~.l.' 9U~j:!";:!,. 't.tllF = i:i. K' • 7'"olT';t::.lo £·o·..m.i 0!1 ir;C;"'\ji~S· · 
t-j c:•de;. ·!,~rv) eontof:•·,t, :!J: the f'~t~' 'M . 'i: 2) ~"t- o.~ :;..~ p~;.i£.nL: 'lo!ittl ~!'· 
~~~lC~C]e:.-c.~i.!~ (jl...,) j:~t.:· \:~;~.), ~ "'!d at• ~i\.7-;~!ltl i:-• \!" .. ~ Cl-.l):et.~t;!~l <; r:r.-. 
t~.:~t ~1 e.c;::-;:;~.~~ti;:l~ .. t ':i:l\:-. Ot:SO~::. .! ... \.L. b;.ip!:'1.,6;·,r;~r~ .. ._..~S Ot:>tai in .)~ Q~t c! 
iv~ - .. ·t~~..,t. ,. ··~t'·• "'~"-..'11)"' · '~,._,..,.,,. ~ .. (,.._11! ,. _ _. ""'~ · t\ ~ ·r· .. i,,,; .... ,..., •. r )':'E"-"'-· .. ... .. "-¥- ... ......,.,,_;;; __ ...,. . ... ,, -,_, ... ,~-. ;~,..:;. .__ , ,. Ae ... ~o.u.-\J.w-•~ ... t 

±:.~ roet :l:':!!;d t.r,"? o;;;s.~~st:!.<ll ·illi''l:r.'!l.:':Co\! t"l·'!t't-..,eert -:.; -.;~ e:1;>lesu:!·~1 ecr,t~:~t-
1..·:. ~ ~:~~ ~c::t''U'i· c; ~ p.:ft~..t~,t~ 1:i~h GJ:~o~i~$'Jl~!N::i.~ '.,;~t}:, e..-.! ~,.J!o·..t~ es
e~· ~ti ... J. r.Y?t4~·:.(·t1Sior •• 

01~ th':! l:':l.O:i'i 'Jf A ~·i.uuy of tilr. :>~r>.~ ~h.;l .. ~k-:~l lG7nl o! ~£1 
p: •~l·r.t~· fl:an e.rt. ·;.."'io~clt<-~:;:..:: A!t:\ e:!&eat~ ~·S>cr...e.."l!!lan ar.....: ;.S•) !>"
•tii·~~~t.~ ... 1..th ~·-~~~c-;..(·:.~o~!.:. l.r·~~ . .::.t.heut •~~~~·.tial hypts-~n~!.O'~. t.ha 
c .'"JJt .:).~..~.s!.c· "l ;:.~ :.~ re;:.r.:bt'-l7-. tJ'); i, :~:!purc~,J~ . ~st.e-rol~v~.:. i!"'' t.h£:it· r_r; .. ,~~:; or 
t,~ ·.:~:t .. i.~1· ,t,~ 1~- C'tCOt:.;,t tJ~'<i ·1 !. .l~ ~p.f~Al:.l2't9l~l L'"·E' !~"l!! ~~Cc.lit&;.;'! 0~ ~~3•.:::· : 
!.~. ;~.! ptr e~rt.. :>f p~t-i-;.'1\~ w!th ac:-ter~so:l~·~lSis •=-At t-~zern~~.,_ f:y. 
p·:·-~~n~~on ~:'1~ iii .9-+.~ pe: oc.;"')t d' J~~ p:ltiC1:'li..5 owit."t t.!"'t..~ie!>~!W"~!>U 
l.ui, \.-1 thc:-O)_t, •~s£.;&t.~al h.f~·e~i.NlSiet:. 

''c•"'"~.~ ..... .,-..·,. .;.,,., .. --~ ....... 6 • ,_, , . ....... ....,, ·~ •l ... '"->·e-.... ··~··<'\,..•f.-'•l 
.•• '~~.,- -·~· -••"' -..~1 ....... . ~ - •' ... "• ......,;, nWI·• ·· ,.. ·•- l _ t.: ... AJI., .... _!,~· ·L ••• • ~;..~ I 

u-,f04,;.<•1;'·l'o:'.. v• :\ ~~~!.!' er~LI'l:rt~c1. :1!~1.! r~'ll'::)l~.c.U~!.'! I, lo~>~!.thi!:) t.or."!'..(_r.t. -~ 
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( 1e b~16'V'ed th2.t. t:lcl lecithin be-l~ the ebolcste:'cl 1Jl an eumltoid J 
ft't!lte &ZlQ p:e.,e:Jb its beitlt d.;10!'1ted 01l the blo~ vas~iel vills. W• 
d6t~ tbo lecithin oorrt.~t 1n tb~ bleed bf tho Bl.oo.r ¥•th.od: l~i
t.hi.~holeatorol ra.t!o t~.s t.bove oo.e •ere tal:Sl as co.-mal, Ot 812 
:i'A.tunta . a reOAl.C~:l iA tho leeithlll-e~lea~l nt~ r.e ot-!.rved 1A 
.57.6 p-v c~. · . _ . . -

.lt Ula _present t.ialc-, it hu ~; ut.a.bliahed ~t blood U,Oib 
ll!'lil not in ·tbe tree state b~ nth.r- ill OO!IDW~fl Witb prot.ins iA 
't..."w to;,."7D. o! .;ia!lt. mlecws, llpr..~·::;tain$. · 

By ~ or elt:otror.horo~u ve ~old~ ~ traot!b~ 1 ~~ 
l.ip1)pr~te1ns, in 161ah the lipWs Cebole!'tArC!l, lec1tti:1 m:1 tat.t:r 

') neic!s) eN bou:.d to alpha.--gl4'tr.::..'l.i.-u, and be.ta. .. l~rot.olns, in whi~ 
tJ'l:, l!p!a~ ue botll'd to beta-elobn11J1e. J.l.z;M.- L""• bet&-lipo?rotellU 
tla<o dif~~t\::lt. c:lln~eal oel'llp0a1~~ns. ~'~•s= clitteJ".ezrt. p~s1e4 ch~ 
(1£1 Pl"O';S!'tie:J; t.be-...r !!€nifiCA~· u the pt.th)~~5!6 or arlerlcscler. 
C·sis il' cii!fe:-eat. ..ll.pha·l.ip<);>roteil:l8 ~nt..\:l a ~G ~tWlt1't;l ot prc
tet.n ue. ~ con.s!.da-~ a:a.Usr q~t.it.~ ot cl',~l•ste1"".:! ~ ~..a-lJ;.»o
';:r">V.....tr.; the le-e1t.M.'\ eor.:tent SJ1 ths alp;:.a.. &rd 'bv~·lia~ro~"la :13 
appNW.a.tcl.y the tazu. • • 

L~Jprouw, r..art.ie>ll.ul:r ~a.-U?OP~teL'l.a. a. .... Q.~le co~ 
p~'!lt\.dtJ. Li.r~C>p-Ntetns. ~~.le:,Y eo.uoael.T di sp~m (b~-lipop:-o
h:L:i.:J), p4.S:!iz".e ~~~ tbe blood 'fOlil~l r..:U and b~r..g dcla'. 1r.t.o 
tt.~;~ ~JZ!1.it~a. /i::i~ e. pw..- tlhls• vo~ aM ~.ppc .. N!l~ c!!iit~J' 
b ~o ~~~g~3is cl r..rt-eriG$4let'Ciau. lnsclubl~ cozq»Llf;nts- cho
l.&!it~l. f&tt.r i.(j14.G, L"'e "~'cd 1n ~ blood nr;cGl n.ll ~ ca.u.H 
1:l!il ~r.tiC'n ot 1t. ll'c.ieh 11 tho first. Kt>rp~hgill ex;;ros'i.GD c: a.
t..t..-.:.ct-:l~a15 (!'i. u • .l:11.c,_.kov, ». 'i. Oic . .:be'l', P~o 1M ot.b~t). 

\ore r:Al~ltei the 11;xl;·rchir. co~~nt 1,..-, the "a:'ll.~ ot 21.5 yttients 
~Lt.r. ar~iba.~e:roci.S. the l1f{')pNtdA3 ve.re clr~.sdz:IJ<i 't>1 m&0>..'\8 ot 
pure!' eloot~l:oro:ie wi~ prellai.N!..":f ..-~~ ot t.!le &cr-.: lt"'i.Ul a 
snt~ate.-1 &cl'lltion cr S1:du1 ~o.k il1 4l.co~l (Mcl)enA'U mi Bet'3u). 

~ ... '\-li:poprete~~ ll':l.t•n.:;;.ted tti 6l to 65 p~ ~ the ~ ot 
2;1 b~ ~ P(\!'f!I)J\g h~ 26 tc 11-5 re~s o! ~~: .... C.CC$?'t t.beu Wi/:es 
\~1 :lC l'!:iAl. • 

'Ih~ ros'llts ct t..~ 1Dvest!(~Uo~ ot ~~ 1~:::-ot..e:i.N! ¢l 2l.S 
;>c -t~er.t8 10'~.t.h a..-te:'iosolt!l'Osta I.."N L"ll''Ir. ~ table 11. 

) Fr~ Tahla I! it ic IM!:I ~t. 1.a 15.3 per c~ ot the patient& 
it! tb li..r'tQ.'"'iesclu>osi.s t!1.e bf!t.a•lip:'JPl.''.•te'.n oontt-.lit. ns a1 en ted. . 

M, v. Ba~~ a:l£! M. Iu. ~ova !0\Uld an . 11lareuoo oont.ent 
ot bsta-lipopN~S ~ 40 out. o! 49 pat.ienu vit.b ccro~"""7 $cl~Q5i3, . 
P. I~. L·~kiy bei~ u, W~~ ih tbca beta·l~p!'Ot&n t.raetion 1n 
192. (96 P~ . c~t) ot 20C· p~ot.i.ellte 'llit.h ooro~ artc:..-S.C,elarosu. 
f'i.!Jh•.1::>, ~c, ~e. ~ • .526 dat«:"l'l1.n.\~ibas of the l~rots~ ooetont 1n pa.· 
t-a:~ts witb a.rwioscle:'Oii•. toUDii tn i.Dere&se ot 'betA-l~Nte~ in 

, ') peA" OG!"lt. Co.q.a.M.ng the~ NNY ot the inYe:st.!(;;.~ioJi ot cht'lu~ 
, •\ t.ho lee1.thl,n-ehoh~t.e..--ol nUo il~ 2l5 ,ati&:.~t ~tb L-tf.rl.ot~-.-oo .. 
: Ja 'litl ~ the !Mie.s tor tilor ~t.s .. l~w!.Ds ct t;ut blo:-4, vs not.e:i 

.. 1rwreased ~t.a-ll;.oprotair& con~--t in ·~ pa.~it.Ots with a M:L-....t.l 
;, . l•lorrterol levol 1n tha seroJ'.Il (whi.eh ... ~. prf.trtou.~ poir.ted out ~_j 

• 

u 



C00022011 

;.. . 

i~ , 

' . .. 

f' 

'· ·r ,. 

•, . 

. •: 

• : .,, 

. !~ 

-\ 

. ~ 

·. 

.. . 
' , 

r 
tfLb\e n 

B.ta.-lipop!"'vt.cin C~nte11;. ill th4 SG.r·:\4 o! Patient.& 
\1'1 th J.l·~...eaol~tu 

-------- I:! •• ----....,..,.,.nttN(j)'le.L~ .. ~:-· 
(• Ill ~kM J· .• 

10.-:~ 10 4,.. .. 
1~-~ 71 ~ f4S.:i . 81-~ It$ 
tt-'M ·~ J --

1 ®·horo ... 215 I ·~) 

1. &.ta-lipop::Ot')~!t {in 1-i J 2. ~tal p;.ti~s; :;. ···~.' 4. v·~ 
tot.Gl • 

f. Y.e. r.-ch~y) &!~1 a n;>~i;,l leo11.M .. ~·:!-&Pll'l~!"ol rllt~. 
'fm.~~!WC~ 1 intt.r'!IU~ i:t t~,, eor. ~ ..c.-.t (;! the Hood 

bit~~lifC'~t.c-' ... "\:J is ~ "l"~ rr.,~ue ,t •ibf• tN-.r. ~f!!'~hol&ste:ool~~ 
or ~uc-tion Clf t?"oe le<!l~ .. ci...:· t-~torol r~t:lc • 

P.Mcnl~·, con:lid6%'~!:le &Ue:ntlM bf..!! ~~ to b6 $lvtil t.o 'Ul!!l 
r .c-:!J c-!' d.isord;o!"s o£ pr-o)t~~ ~:~~~t.:.-ho:»J..U1 ~n P'-t.!e.."\t~ ~.l.tb P.l~c:"ie>r.
el~:t"C-!h. M. G. r~-~t:r-..l:\.4, ~<:1 Y.. v. !tavin& J\l')te! r. rfld.».~ie:r, ul· Ute 
l'lh·~·d .. "' f.r~et1en '-•d an 11\ertt.t:~ ~'\ tl:t lflV"fll. ct ·~~- &:~. g.u:"":~
glcb•u!r.r. in a:pQ'r"~..mt~ ~llrl~!!~lt'l'r:)~b !n r~bbUs. '1. H. z.s.._v-t.-
1~··:, ~r.w.r,h Gl~etl'.;,ptoreU.e :rt~ ot ~-rote in tl-~etic.«t: ~! bloc:\ 1!i 
lO p..\tiu.·t-9 ,.'1.t.h t:~«'~·~ "Z"V..ri~~·:lere~U!, to~ r. ~cic.ctkJ.; it:: t..'lo 
t!.:i'~-:rl..r. oont~r;~ a::IIJ ~ l."leNoa~ 1.b u. .. ;loo~:u'l. ljll·;ol, cl-.ifOr~ o,r 
h~•~-glr.-triJl:iJ·~ , 1n th~ ~.)>t-",.ty ot then •. re. v. !-1::1cr:.-ovra. u~ A., 1.. 
1/Qll);...-usr-.!.I:A f"1.m.:1 & reeueti.on ~ to~l prt.te:1n i9't 9<-' o-:l! or 160 p~
thr.t..5 ... 1.~ ~.,£-. :~3elc.r-et\i.a, ""'U& ~" ~ prGt.,~ t:aetior;.a c! 39 
o,_. .. ._ co: s;~ pt.'t.!f.Ouh tee:,· /\J\l.Dil ohM.g'u i.e tho d.~~ct3.or. ~ gl~;•~.l.:lt', • 
f. 'rtt. t~o::;ci~v, tl:&Nll$~ a stu.~ ot p~iG-iri ~WJ"..U!ru! ~ 200 ~·-
U.t~:zi..s \o"i.i-.1:. ~tt:."O~/Iele~s~. ~l15"J"Vt-~ a ao.rY.~ !"'t~e--',5nn 11~ th~ al·· 
bll:U4'!. fi'act1o:: ~au 1nor'~6c- i."\ •·11 frtae~~~ .. ~ ,.~.6p.7 cent; tli~ 
n:~p~?· kt".ci (~--~:lc·~'l:l!t:s w&.•e fo\Uid W b~ p2!'t.i('t'.l.:;.:-1J' 1A~l~z-~l!"".ll 
th~ ~:pn._;. .. $:t.t! b8b-globu:!.ir'..e. ¥f1!'" Sn~N-lt'!<.w:l to ~ !!IOtr.o;:,,t lGD~t;::" 
ci""Zroe • 

Wa cSet.~-.'\n~.! tJ-.6 f't()t~ra ~~twns b~, t;:o aB\.t(\·1 Cl: p~~ 
e.lte~reslB 111 Y~-1 piothnt.: vi~ J.t'ter1naele;ros1R• 'tho toUJ. 
pri.lt6b w.a <i~temire:l ref'r•eu~,h·~.u.Uy. 

Ot• t.ho ~:\.3 Ctt a tt.!~v ot th~ "··r<'t.eit1 ~M.!~r.~ ot t.ho ~W 
l:.=.:~~c 1..'\ ~) b~t-.l:U:,v- p~l!C?i'tlt, til~ f '.·UO\o-itle !~~~ iletl·-.; tr~<oH es _j 
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i ;~ ~ c. ~tnl pr-.,t~!J', et 7·9 Pt'!' CC4'·i; &lt·~, .5..5-Q.S '~ cent; ~ 
pM.;•gkliulb, 3•5 per ~~· f alpbaz-·::l~bull:~, 7·$ pr~ c~a: be:~.a,...$lo
~n. U .. lJ p~tr ~nt. ~ £U7..-t~lc'"\il :..n1 1.5•:!.6 pel' oorrt. ('l'3bl• III). 

I 

~·s.t-h m 

l. Cc~t.Mf r:.t prot-ein :t":'a:t.1.o!.iS; &:. &J.~; ~',.:-,~ ). &lp!-.4l•£'.lo)0~1.-u:i ~. 
~!'l:~:,:.:"'~t'.~O'~~-• .r;. bE;t.a..~;lot.~L'\t l, t;~&::;...,..A~C:.t.~b\Alin; i. x;~~=- et 
p{\t~tt;;l\.8o a. :!.t.e .. ·~:,.sbi: 9. ~ocr-~~ 10. l!6enti.:~t<>.~: u. U.Ul. 

A~ is ~~~ !tcir. T~L'l~ r;:t, 1n th6 ~~U:.jo~!:t.y o! P'~U;utr. ~it.!: 
ut~1.¢rc:l~:.·~~~~ we·r llit' c'J:~ t.\l.· ... c:::!"s, to~ O)"j.io:·:.:~'bt:.."'!!."'~~. t.r. u,. 
¢r~~ ., ~.r.. th~ upn.;2 .. t..-...d t~·e.l.,t,;:·tn 1~otioM I.M r~!e'.:l~l;· 1!l 
~~~ G.lp!-~:i.·e:lc-bulli tr<.-:~~ns. th~ totl.l p:-oU:in {·or\~ l>O.S ·.~.t%4!~ 
M~l lu.itt.l ~ ~f".-'.rt. all ~tU~t.~. 

1. In p~t~nu v.i.th &.ri~.u;)sel~r-oai.s rro~ o.- hss s-rvnc ·.~,,ecl 
eh;.t'lt.t~ i.e th~ biN~h~ieE.l irMot'!l ot tha l1~i1 ~:!. pt·cte!.!', !:1e~W.· 
l~..f;;11 ~'"'fl e·b.tc...""':~ (ir.t.N~s., in f:.be l"Ata·ll?op:r .-·"'~in tr~~ior., z-!Jd~e
t ).<::T.I o! ~e l6~-1:t.!'~ .. c:hele~tfil"~l r•tit'l. h.rt><>:'¢h;)lcs~rol~, h;;po
Al't-·~.o~. 1L~~· in \.ie IJ.pbal·• Al~'b.a~· ~..~ ca:::.~slo~Jlw 
fr:-\ ::iloM). 

~. o: Ill t.Doe'3 1!-~c:~t' ot t>.l~J liS"''d. c.r..d prot&!..'l ~ta~lu-t 
the ~st ~"·~~r. 1u p:.tiS'lt.s w.l.Ui .,-t.-.J"iciols:r"sie b an ir.erc&~~ in 
tr.~ b~.ood t'e!:t~·<t· ot tb6 l;.)tA·li;>C1>1"'CW.!l tract~~i't.!t (1!1 95.:; ?Jt' ce:lt). 

'· tti'~~i.naUon ot •ee-U'!' li;¢p~ct4tin:.: 1:1 c.. ~i.t>ati~r. Vith 
oe-t"t:dn cll:!i~:ol. ti€n::., Sn~i.lcH.~~ ._:o datA ot ~w~M-;~:. t-1 !on~!"'.:• 
:..e~~ts, ~'-'l be \l.!H>i iA t.b.s ~.no&1!: of utuioael~'C-si.c, 

L 
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J...~cl::kcv, N. t;., 'r~~~~t:~rl!.r~& V, rJ. 1:l t~' booka 1.1~~~ 
(A:te:to~::lo;ro~.L<t/. !-!.r>!!e~-. 19.$3, P. 7 • 

./..ril.t:.h!-.-ov, ~l. ll. ~~l~~-c~*V::r:.N.~"""ot,~-~r.:.·:E ·~~.,.hcy-~....:i {iiork~ 
t.~! til.~ ll~tn .1J~·t:7:~"~ Cot~U~G ci l.r.-;p..r;dt.1.3;, M_,~ee"t, 11',$!, 
P. 19. 

~.i.aako·.r N. :z. ia t::J.9 boo~~ ~'~~£~v.w ,t:~b.l~tl~~l~:.:!U.. 
/;~r>:i~n frc.bl.~ of t;a:"'!'.:'..Qloi;L/. Mf\~ee-.r. l96J. ?. ?. 

Bi.V:U.o:... ll, V •• ~t;,.·•.JJ:.e\'¥ M. Tu, i..Tthe b¢Qk: ~~~: 1 
r;g_r.;.;....tc:--.u~i~;:.il:~~]J..~ (lr~e:-lozcl9'.""0Sb ~ Co;-ol-...~'7 ~· 
a .... tr.t·:l.eiN~e.r). Ko~c-.<V, 19.-=-t., 't. l!t,. 

U:;,>'\.t-CN v. 1-1. c~ (Cl14:i.cJI.\ !1.&1tei~o), l9,S7, ~''• 5. r. 
1~. 

D. t ~"'ek!_'1 E. 'of. Qrat~..!.l:..r l;Llf;), So, l, P • ~~ • -n_,., .. _...,_. ~., ~, .• V •,•,.c··· ••.• ,.,, 1 ~-et , ... ,-: o" ":"·1·" ....... .::"1 ~~ ... ,.~ ••. ,../ 
.,;.J- ...- ~ ~ ~ ~ ~-~!.. l.,r...._ ft'fli#Y - ir.. _.. ...-_,.4; ,. .. _~ ~6 ... , .•• ~-.;w. •• ~ I 

l .. ,~ •. 5 u """' ~~-- ~~. . .. ~)· 
t:rlt~.;."l 1-~. C.., B. ... ,.•j.:~ !I. v. ~ t.'l&¢: ~o!..: it~.J':'=' !itl.~~"!.l (J.:t. .. .,.<;!·t~ 

!<'le..""G~i.n;. ~c.r,l)::.o:', lSJ), f. lZ?. 
~":'!.H~~ ~. G·., & ,'.!..'l.': H. "(. 1n 'U'l!!- !'Qok: t1.12~~-~~;;-~ .. 

i~;.·a-~Jt·.0J~~~ {Al-1'.¢~:$e:c.:~el:lio\ a..n.! C~~o:v.-...·~~ !:£VL• 
fi~:~~&:'\C"5' ), 1-!o~ ·:.-~;. l~.o.;::, P. 12:~. 

I,tlt:{l:::t;:;i\.1:; ?. t~. f.~:iJ..l!;;:.li.. {~-ori.~t ~~~ie~.u~), l'1~9~ t~~. ~. P. S. 
r.t; .... s.;~n·~!d.:• P. r~. i.~ ·.i:~ ~~Jn Y~m·":! . .I~~-:.d~'.!..\ (~:-:'.~~~ \,~ 

~r:i"&.•;l~~;;t I. f-4.o3c:,-.., 1959, f • . '~• 
Lclt:o::l~=-.!1 p. r~. ir,l t.~Jil 't..~tk; ~~-;L~~~~Jx~~~.fJ!:i.t;:t~-· to 

~r...e~.,;;. 19cC\ '· 11''9. 
Y.y~zr~:~,~· 1 ... L.. w_,-'~;:;~! 19~:. .. ltr,. l ~ P ... ~~. 
;~~sr-.!.l<:--·1 A. t:,. L:~a~~~· rtonc~¥•s ,.Y6~. 
,.,. .. , ... ,_". l: ·.r •··~-1.. 'Lit ·l- i •* ......... .,.,., '· ~ fa•· ... o~ '·!':J \ '-' . ... .,...... 1' '• ~~,;,.'_..:.l l.. . l':t.J ., _ __ ~·· ~-- w• •'""~"" I I l?,5i-i, N~. z. P. :;, 

'-~-~~~· SlGn'•'Vc. :tfl. '.J., 'Ydok\lsl-: .• ::· .~ J .• A. ~ tt;., boel:n 
K~~·b:.'~~Gv~ l9C~. r. 1;:,. 

trtu ... ";~;,.c. :~. g. :irf.J.!!\..J~ (Pey~:.-:1...~ 1 D J .. !!a~ ... !t), 19~~-! I~=. 1, 
1'. )5. 

Fis~!·::.:• .i't •,r, f.;l.;.r..-'!i;:s.~~£· • 
M~t'.ljr~lQ !i, ;., fA.=.z--~~ .f.. 'W. 

1~;?, \'o!.. ;s. "~. 3-'7: .• 
J~. ~.:i':.:~:~._~~'t- .. L~~. l~~!!· r 

YGl. l'l• f. ~;:~. 
?~6 !. H. (:.:.t.,'"W~.1)::11 , ~~:4, 'tol, ~1). ?, l.. 
tr.·~.E:.-:-:il.'il J. ~.. t::r:=--:-.leh ~. R., .'~-,-...tt.N>.'l(! ~. c • 

v~-u.. ,,. P. ?..2!;. 
t'~t~~,..;::~n S. C." ~~ 

l~~cf v~l. 82, ~. 
!.. , A.o'"'l!lf't~l~ t. C. 
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l:l~trlc S!~' u • -.:.~t..ho-r.i ~t ~~~'t.~it: 
t:-f4~ or i'!lt~~l ~P~~n 

G. V. Sct:.-~·&-: 

~ t-tte wiittttA ~t Id~ It~~~~ (~~cU>:o, i.etive )r;ae
~~ ef i.."'.to L~dgr.y t.i lbll·m Sel~G tl;-i.'1r. fl'\)!6~~ J.. L. ~•· f.til."Q?-) 
ot tbu ~G' o:r 1'~..1CI:::. Sc1sc~s ~ · 

ih3 ~~~·t.r.1e eloer- [&leout.Nslt.~ u~4:! c<:ll&irtz of •c:t!r.g. Otl 
tht:\ eellt!'i(t n~rour. DJ·~~ vith ,. v.,..._~ 1-~: t"N1u%.cy ;•ulti:".~ a-J.;·rt=:".t 
'It~~;.. crl.1'L.~-~~<to!d s-1:-.~.:.~~t ot t."·~ ...lecbood.u. 

1-)-c.b!~D of. Qe; ~od ftryi ~~ue ot r.yalle~~ier. ct el.et:t:-1~ 
Coep t•.v~ boM 8J..,;.~z.e1 in 1" ·~ ~163 st~~l1.9!. 1!!. 'L'\3 ..-t·q c.l h!_zh-3r 
M.t"YO~ e~.ivity '-lld 1te d~"l:o:~a~.·$ s..~ r~u~u the tolle"o~: ~t.h~ 
VG/~!S \J'~~i: l) th~ elb1e.'-1. ltetbod flf qu~.sUotrlr~ L"Yl Obs!.l'UtJ.N·. C>t 
tbt~t p~•;.l¢:t. 1 .e bo?h~:rr.!.o\U": 2) contitkl')Go! JJOtor J"ef"J..~s .... ~ th Sf~~1:: t'l
i.;'lt~%-Cf'~;d. (~·Y i:.hs J.. G.!o:Uto?·Seel ~r:5k!'~1 11.6 _;~od); ,_} ~'.l~.tlo~li a:o:' 
\:;;")C.:,::o:H.tio:~ vu<.:"..:.l:•.:r re!la~s vi:th ;>le~s:.or,r~fhl.c record~ (Q 
,,.~~-,t c-r :tin,:;e-~· f!~t..'l..,;t'.;l!l.'gr~ph!). • 

1::~ t.!:.;: !~~it.-•.:.w· o! Int-111:-rz.<.l NGcU..~1ne ~r u..o loea:i~J~ c-r l~.!i.~ 
S.~ier.oc.s VSSiL t!·f:~tbt:.::rt 'l."i t.i:: t·~tc:tl'!c al~··":!" n~ tiwr. tc pe.;;1•mb -..~ t.'i 
e~:.;{r.t.i~L b,y~~~r:F:.~:-. .,,.itrz d.,t'....nhu D~t o! ~uro~i& e.r:.d. Jlwp dit:.. 
~·:"'dn· ~. 

~~~!ir;.C r,n. th~ ~r,_tt;:.· ct b.!.!h~ n;;;~~ A.:ti~·~.:i':.y, tt.G pc..
t.i.or;'U' t:~-~ ~~. v1~~!d 1>rt.~ ~~ grcup, {'tabh 1). 

!Z.~~?:-t:-1.~ ~b~p tr'i~t.:<.t~ .. 10-1~ ~1'"~\ ~ 3.SO p&~eil .. ..;.~ \11~ r:.s~~n .. 
t 1.iLJ. h:·~~;;.!'t.~ i'lS~on. ~'h.!..""t.fffl:'! :p~a·::ms VGl'~ 1J'! c;~r:; IA.; _!2. ib; l9:!., 
l.l.A; ?b. !!a: l?, ll!.t, 

n--c-"" ~;;.'b!.a l:, i~- !.tl e~M th~t \t. i~ ~t ycss-ibi~ w tied 11 
cl~;·· ·-~-~-~ !.ut. ntrl:-J."oi..~.i~~ bc·":l:r.~i th!l C0111!i tie-:: or hif..J:.~r fiC":'IN'.S 
f.'>t)~;~.ty .l."''J tbl!- ~.;.s.-,:~ fJ! usf-nti.'ll lV'o~tG-":·,f.o~. 

'l~r.n '!!;..:~)·· :i.T-.dtr: ~s 11. tb" ~v;&l~ .. t.!c.!l C>t we r-es·~'!- ~ o! trer.tr:.~.n~ 
'l."ith doct!"~n SH'-!p ~ere ~s f\l'!.loo.'"i.~: ") r~·oJ!'tiN\ o! t::~o~ ft"'f::: ... 
~V!'€:: t;) ~~i.1;::.ti.l:~n or f.b~p: c) ~N~Hr-.t- ~:. c.~ ~c:10::ll ru:\.<!i .. 
t!·>t~ 

A~~~-t;~t: to t'."h~ zoosuUs t-t eltc ... ric ~l-tq> t.rer-.b-o ..... :s!l~ &.ll ~ 
fUh ca.."l te <Uvlli~ 1.nto too: ~~zp!l (·!'able U). 

J.s h !•'~ !'1-o.tt T<1Ul~ II. t.b~ eH.r.1~l c.!!'e~Uv~M:!S ot ol.eo
t:-~e .,l~::.;; tr&:ito.!ri'L oi patl.~u ~ti1 ~santl&l l:)J'!r.-t~c·!l 1!". ~ 
P"·::-:.C•K (~w'.lf A) v:.~ ch:.:~:WU(;~ Ly nsto:--l.i:.!.N! c.:. .. t!.e ~-t>UiV to 
~tt: r.Ni no•-n:;.l1t.:ii.!.:.c or slMp v1 ~ ~ pN~U!'J~ed r~ueti-;-.1 !.» 'ble~J . ' pret~::.:-c~ Or.~ h;;:.."lrl:-c~ a..~ et(! ~ p<:t-:.o~ (gr~ ~~ o~le~ ~eoe .. 
+;ri~ :r\lf'-~il t.:'w~ ... "lt 1dtb g.:.M £t-~r.~ olini:o.l ~s~t~ h~ 'ri~.o:1t 
redv~~~ ~ Uo~l! pr.,~s~e. Xu 1.) pernor..l (~~~ C) o::J.y a C:'!o..-t.:O~l 
l'~'"lt\~C•Uco:i of slot1p lo"it.b.o:-~ ~rovscl:ri. o! 1t vu bOtt'~ i.'l 'tl'., ·~ 
lt~n.c@ o! a. :-e•~Ut~t1on in ~lco;J. ~~~·usll..~. I:! ~1:;!!4; p~;ou:: {c;:"<~ D1 

! el.-~et:oi~ ~lee!' t:o~t.o;mtlt ,~n ~ N:-.u.w. _J 
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I1i!lb•!.'t.llt,!m o! r·:ot~~h cy &!eli~· "~"""""~!; ~t,i'l.-1.ty 0:'0\lpl 
~rlC1 $t..,.:s~ c>t Js!'~r.~w JJ~rt ~.t:'-c.,1} 

Mill 

, I I -l 
l. H:~~':" ~'"'nJ·;.l.; aet,1ntr (' ··~· ~.:'3: 2. MD!.b~ e: p~.ti&P..to •~.::t~~ 
to :.o;u~et! c! ~s!~':lti.&.l by;;&!"t:-,:~51cn: '· tet.:11 1:!'-mi~:' o! ~~t.1~"'1~t: 4. 
~:.l1. ... atG re;t.:Gt.~u 1!\ t..'los-s St..f:t\l,gtb o: beth ~~ rrt.e<:s~as; slit.~ht. 
: ·di>~H~~ it'. thil d~.~~::; of t.."'t>it.o· as.o~1.\ 1t}~ r "-it..~.-.:.t p~r .. ".:>,.•l>e(-d il*~l· 
AV1\i.· ; 5. ~:;t.:·Ll4~t :~odion 1.1-: ::l:;~t~ !J't:;!~~.:..~ ~to.! ~;;~',..iliiij' or bt>'L?\ 1\!31'"• 
VOll:J ?rQea~~f!t1;. ~~.&llct• ot ~s~ prot.~C!h~S rl·t:. pel"~~~~ ~:-e&c~n. 
on•:<; ct 1tl'l oz:c~+~~.l)l'~· pNCti~S 1 6 ... ~~ .. t!!.r;r ehi-"f~• at t~e iL.'iri..':-.1.-:.ory 
k>t:·;;;~z& Y..t.'• rfl.J.r~(.d 1.rd ~~·E~.,t(:-:•t p;;tid~rAn~a o.t t,b(, ~~:t.a!.o~ pre .. 
c.~:· I':. Poc~...o...,~~ d1~<~'1W,f· ot ~:.i.ib:U~ :r,y (If" t,,:t.!l 'IU"~ prcee:1!.a3. 

It "''Q.' tc:~\ th;.t th.&. prt">t-.etiv. t.~~~ &!ih-'d (el'ei.ri~ 
at·~~;) (.1.<:-=!0 Q bol.".c:.rlc!.a.J eN'-.;~t ;l.;~ p~tUl.n't.! et t'h~ f'1rct. ar.! ~~~r~ 
g-ro:~;·c. !n J>:O.iia-\h \~'1~ .,,, u~~ort~M ·1n the ~ ... ..z-:1 g:"Ol:p ae~~l'tllA-$ 
t:> ·t'c·~ ee&·:.:hl;.ior. ol' thoU- h~ebtr t.~n-oue:: t.et~ntf, 6l"ot:-1.¢ &ltc;> 
tl-G ~b~.-; !,8 oot. LrJ.CCO~d'•Jl, 

&.:.) I'I~U..B o~ ~e lv-a:\CV•S::.:.len.sk~~ k.Sth~, vo :-cdr. a ·~~~~
o~:1 pt.rill.;.l bt'\:1;,. c·t hiell~-r n~:-?~ilz o~.A~trl:~.· o! ~u~.tct Jli~l, e~$('.I ... 
'l#i.t:.l hj'f·c.r~f'J!..'I!Sio:~ ~h~ e.~ VAS rAt. dir•etly rt-lk~ to t.~ ";;L~t~'\l' r.!• 
sttu Clr it·~ f-~:·.~~:. :-c:~~~~. url1~ the t!~U!od ~· nr:eu.\..f.!' r)n.t&n~ 

! \d~~ tt,os ut~.- Clf ~·le~·i.'f.(I~·L,rH.:: ~C.\'ciirt.~ (n ':f.a.,:•iA.:it. ot ti:\:6.!' 
1...-• 

) 
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6-.& ~ 14 ' 2 
~~ H~ 43 3 l 
.,~ ,~, ., a 2 
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1. .. ~i~:v,:~ ('i e~·s.u~U~l !xl?~i-e.:l:J.:.C~r. ~ ~. tot!i..l Dil"JCI!:' o.t o'b~c-.r\'~'ticn.~; 
:-i~ t· ,:-r.i~.\;,;t:.!:~•·~ <::_ blO\:d p~:'\: ~ !'~l'~, P:o:i.t"o~at·le~ :.~ i.~,·~e~.HHl't o:t 
~llliO.f. ~ . ).• :· r.::_o:\pt.:o..c;~ ;;.nt! ~i·,..,7G.Q~;;t or. :l~N S. r:rolr,t:t:a ~1-,r. ot 
~-! -:;,;j.i: [.. \::-~~ ·~-:l~t ~-~!. '~'1·:.u ~ r-t~!n:l.~~e: i. tc>t.Al. 

p."_t. ,;.t!,ys;~'.- f~-~-,~)~;..,;) , t!~z;~: :-at ~ 1·a~~ ~..!·.&~.:e.r.e ~ h i.e;htJr :;1f!r7v~= r~b\11~
ti\~~ ~·! 'f7;,.~~·~ ;J..~.t ten.·~ r ... ri; ~~o~~;.r n:r.acti.c:u. Tb~se rl\!!!ic:; e.·e:.·fi ~~ 
N!\."•:.' c.:~ :i. :a.""'.~~ .;h·e~rl.~ ~16<:); lr-etotl!S~.:1t• ··~,!.eh ~d~ it p-~ssiblt !':r 
\l.S tc jud;:<J.- t!te. a .eu~ ... .;. ::!.r~s..~ie elJho.l~:,; ~q "-.-."1-e.?l oee1~~!. 

~~: .i.:: e~~.i.n-=-· ~.i -~t~•~.Y \o.·M• ~-~ 'itl ~ ~c.t.~"t.:·:,, ir1.".1. e~t:f:·~··JJ'": r.y~ 
~·•;!';-\"..,"':';\':"'~·\\ ln. ~~!i.; ·:- :t.z. ln ~ Of. tJr;)::\ ~G!"':: YIJ..-~ &. p%"'0~:-.l.""'C,,;_'; ~et:p 
~!.1~h!' ~ ~.i!'··:'!.-d~ "! 't.::.l.~~~"!' til";~! ~* uH.; C·-~ the C9o~.i.O ~~--·e p."'O:e~ 
s~~. ::.~~-: t~t.'a.-:. ,t~ ~"-"'!:esd p:-~~·''AJ~ea nt t~.G m.~iU.~:'7 p~..,oes~&-39 

it<O< ,~.~ • .-d~~~ 4~. ~~ trto.,:sf",\l~C ~;.t!.-:nt~ ir.to ~ ·~;-o"lp::' ~~' p".rl"• 
;.e..;s r.o;;J,t"t.~) th~ elt,e"':.r!e s:~ .. £.1 \ra;.t:'::~;. • .t. llilb :t. f:j.)-:i ~h~~l"''J-t.ic 
1"9 ~-; ·,s ~ -.:~t:- .... J:'l'\.':!Ot:·!l.c,.:1 blood prt-~~: .. ~tu;tit:~~~: i!.; l~. c. gcr.& ~~n
~~~ :;;.\ ::~ .,Hr-t c!' w,(~ ... b(·i!·,e. ~~~li <:Jo.".;.iot: '! ele~p 'lii!:"Jo ~t.erl., ~~ 
t.i •~: ·~ · i . e.::~! ~·l'"~::4 S:1.l'~ e(;~i-ir'.u~-:d tc ~·1;1 hl.sh. 

(-}:,.~ .~; ,_· .. ~ ~ !}" .. ~ h~thc,r ll~';-~:JS iteti1,1.,~.;,y o£ pJ.t.lc•:.1:a C! tl!~ 
::.:~":. !!!" ·:'.4;~ ve: (I cn.:a:-&l.r;:tt-..r.i.:e.i \;;y ~ "&d.J~9~~ o! toe a!-soeizt~.,n ... 
!u:-~-.-~.:- fl'J!•: ;,i._"'.- i~ of." tb~:< OC'i.:t~:., (JY r. d!l.~Y 1.1'. th~ :!&VE'ltlll.!:~l"•t 0!' cit .. 
.f" ····J•/.:~· i".~..o:-:~ e;f. t;.~·~ .M.6.!'&et~\'!:·~: bf ti~or<\'r' in toi'~~ tc-: t~le~.: .. 
\.~~,--9, t-n.!'·~r:'.bs!n·~ c-r ,~c :i ta kry 1."lJ 1r!)-..llJ1t-:...-r p·o;;~;se:. fr-:·:o: t..".: 
f!.:o-~:1. tig-~1 r~:· lr!.~~ tc Ul~ '"e~tP.i. ~'l.a&~ C~"":{: ~s MC'Jr.'«i 1.."\ C.i!!'cr· 
(..-..~ · lit~~--;~ · t~t :~t ")~,:.:' '.\SC!.~rJ :t:..:~ )_.~ (~: -.!'(C"~'lt C~1'iJ.a~ti:.:tto5 ir .. ~- ra~l~ntc 
Of •.oh· ti:.-~t p ·:•i)}.'a ( ; c. ~~;~ .... - C:~ ~l'!o ~ ,,.;i~:l~1. ;.z;:5 \DlCCJ'lf!!.i..iu!:f.r! 
v.:.."lr-·~~.~ :r~f"j-~~c·:1 -..,i. '1:-h~- ~:~..:t.'h~,d til. t1.'l£'c\t' yl~t~rs~~:-.t~h;;-, ,.,.r::.ol6!' _j 
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J ·le~' ot Clh.u.r,os 1D o~ or 8fll"CDl t.s ~·.t -.rore ~ 1:1 &ll ~ ~ f 
o.i.ellt.S t:>t tMe ~: 1"'¢dc....'"1;.1.on ot \be J.Qlitad.a ot t.G.e p~~ Ya'te$, 
?f"'lkng&t~:l or~. la.Uilt. reriod ot tot!\ t~r.coMiU~od art! eo!l-:U.t1on
ad re!l~t'tlla, 1e~:;1.c~ ot tho ""et1~o or a..')~• r,t ron,ticr~ attar- the 
a.et~on ot IU1 ur.eordit~MrJ ~r"t!.'l"~?.S" (ool~. hnat), poor re~.et..t..o~U b-o.Z! 
t:;A ~lie.ttJ.~r. ct a CY:~rrliUou-J 4U..:.:lus (•I AID ~tppl.T...!!C ooltl, • •1 u 
a,;JPl)'"iAc h-0at') at tt'l)}l u ~!'&Or rea.at~r::~o a~~ c! ~e Doraal 
pz'd$30r Ctl"..$~ 1D "-~ sil:stle a~t4.l •o!'k <•~tal oo'IDi'tiJ:c), 

.Stud:;f ct ~ b'.F.h~ nto:rY01l3 aetint,. ot p.2.t.Uat1 ot tho aecon.1 
VC'\.1' ~th . b.r tb.e DOt.!)r Mt:!l->C Ylt.h ~. n~o:rc~~Jlt. and~ ~'16 
plotJ-..,.V~£1'1'-f'b.i.c- ~th~ H~ .. 16(! W~ U~te ti...~r~r# U 1n patit.."rt.& o! · 
thu f'L';a."to Cl'C'-il• ~t thdl' deer~ ot ·Cf4)rest:!cn vu tretw. 

Cor.t.t"C}. t~-:;;dil2& vhich Vf< ~~ in tM ~ ~t).ttnts 1..."'\.e: ehet:-1.~ 
alo"~ ~"&A.~"!t c~o~ thl to!l~!JlG n:!'Wl to. In the f!rrl pooup, at.U .. 
i.e-~ 'by ~l.1 !!Ct:>l" mothtY.! 'ritZ, sp~h HWOl'e~t, p.r.~ol-:.g1e:~ ~~~ 
Vei!'.\ . tl}tl.I!d a ocl.J• toCl' patian~. "'c;,r~ to pl4V,\"i!'3'..eV.d{>!lic d&t.a. 
t. CiJ~C U tJ~ r.v~ At:QliWi V'U not.j~ l.o-4 ~'lUcie no~ be!ore 
tM-lt:nnt iz: 19 pi.t~z:ts r.s DOt t~ 1!) a t!.r.e.l• p&Htmt ~ t.~t
•«J.;t. ~~w ~l11.ud~ vu ebea-v~ Jl':''>~~lr in e~~t ~tio.'\U 
b~t Lt't-er t.t-e.a:b!.t>:;t ~. ".;h el~~tric 1111~. ill o~ oU. .1 ldtb. ~.it~¢, 
r.~~ u/~e-:1 ~ a1r.,;h- ta<;> ~ron t.r~"t 14T,t.. ns !ou."'\..1 iA 21 ~t~u lt
U:o 'W'~~r.t. 

'QtG4•l.obi~ ~~..ions· to ~oo~ti~i:V.d :m~ oorrlit1olXlld. cth•:.Jl i . 
(cold. b~t., ~;.:.tat eo~tillg} n~ ut.M Wor. ~tlltY.t ill-&ll 27 
p.a~tc~~ ir'l a ~l:oCt" o~ ks"w.s; L~%' t:ea~r:t. Wit.~ e.lect.r!.e aleep. 1!! 
2if ~tictr.ts t~t o~ em ~~~llW t.ste. 'n!._-e!>y, U shcu.\Q be ~tei 
~~ t. t.Lo~ wa$ t ~t-ie-..lt.!" r~lctiftn ~ll tho; ~ of. J-&.thtJlGa;ie.;.l 
..-as~cl.CJO rea.~ticr:s i:'t ~tier.ts ot tlJ.t. tiTrt uo~ 1n nspo:.s~ t.o co~ 
ditio~-d ct.i.""t:.UJ.. a~lo a!'tf:' t.o: · ·3o":"-~t V"'~~· patholcgieal ~t1ou 
to ~e~~tio!IM V'~?'llli Y~i tocr.d :l.A -i-2 pt.Ut-~, ~ Ve!'e to'Q\d to 
CO!'.J>Ut1cLOd ~- ill o~ tut.. n.-. ruet~~ to 114!4t.al ~~Ur.g w.s 
W~ bi'..ION ~~t. iA Zl. ~U!o.nUI; a.tt.er t...""&&~, 1D s~ pN
tiallt& • 

t't:~afo-:''t't b th'! t1rrt ~\OPt r ... 1eh ~lGted. ele.et:o!.e slee~· 
tr~>i.~L'lt llit.b a ~~ tb~~r.otrt!J! r-es;llt and Pl'¢~~~·:! Nd:1eU~ t,f 
t.lc ·~ pN,3'.tre1 ~~iUYe ~!) YWO t'lb~ boU in tilt gen:.rtd 
~~btn< ~-·~.:tie:. &nd ill h~r Del<l"'(('t'i\6C"!ll~ retul&U .. o:.. In fi.• 
t!.tl!:.t.s o! 'i:h& ef'l~r..J i70'.:P• ~o COllplfltad ~•et.rl~! fl~p t.r~tA.mt wit.h 
go<-d &e~Ool. ol1Aie:.l l"et'"..l.le ~·t. vitA~ut pl"'DOt:t:e6d re~a.CUo:t ot 'bl.oolf! 
pl"(lun.-e, tbe .toll~ v~; .~~d. 

l.oOI}~ ~ tbt dr'..a o! tho .,~ ·~~ nth ~~~h ro!.n!oret
~"'t., r;.tbcl.!)p~ e!:..e;.~~· w~rt t.r-Nt.r~t •e..-e t~u-1 in 10 o-;t ot 1' 
~j.ete; d'te:- tNabr.3U't., b ti"f:· .lecc!"d:.A.-; ~ \he d&t& ·ot UlG 
pl~A~WGX'~~~ met."lw, DO r-N~~C~ ohaG61S • .._ ... t~ 1D tl'\e Q! ... 
J"~-ation o£ M~llt«tltm ot iho nl'outa:o ~ .. . J. l.w pals~ ·un 
Mplit.ad.e bcrOl") t..~t~t. ~li 11r'TW4 1n U r;J.U.:at:_.; a ~•t4 oea. 
1:-. tvo; & H¢ upllt.:.ud.e WJJ DOt ~b~ at. all. Oil I.\ 002:ot.nl ~ 
c! tb&~~ p~t...Wt.e l~llil: tl~-t.'"l~ el.ec,? b.oc':lb~t: a leN ~lUude n...~ 

1 t:_TJ.T.d u toll!" p~.t.~, aocte...-ate, ~ t~.f"• M4 • _~h alll"'~t-~'• lA _J 
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. t'o~":'. C~ucitioMd and "CP.:·:.OJJ.jtf.lol.ie\1 p.\.thel.cg!~'\1 I'C.t'J.U$5, hettd be· i 
to:r:c t:c.ab~t in l) pathn~, ~:'!>t:.~ in tJ.l. a!'tet- 1..~4.t.~·t. but. \."tiN 
·~•~'~ pror~t~unottd. 

1.."1. e'l-l':Ol":".sl vuo"'!l.tr :oe.a.c::Uon to aer.'tAl c~tJ:lti.rt' be!ore 1.reata<!:)t 
wt.:i cot&d in ll ~tiwh; t!t-61' 't.re4t~cmt. in tiv3. 

lio~!ut1on ot tho cond1U.;ml1:l p~tJ10lo~e~ ·~~ew..a.:o zoe.nues, 
O't· $fot.t'~~j 1!; ._ c:>r.!tltj,"~•":ll~ 1'.1\il<l!,)Ot ol ~U!lllt,:. 1r. the tU"ot grooJp ( tlle 
~tJx·l~~1o.al. Ya$CQJ.Il:' ::-t.tl.~s~. both ~¢o~t~!'led aru1 o~iti0~1 ,.._ 

!\~ ~ullfw-,~e4 in pat!.~t..s et U.e 5t.echd vo·~) 1'S Sn~r&C"'..!Ilt;. . 
'Dl•l o'b:;cr~'tic~ ft-e"ean~~ pcrr.!.t. U~; to oon.'!l\l~ U:'-t in tbe 

's-;·.,.t.t ~r h:lc11L-r ~....-;..,..IJ ~h"ity o! ~~i(o."lts u u ad'fieabh to d~ter· 
./R!.r.!t tb.• ~ .. n.Pll.ti.on er ~e ~h.co ~us c.\l'U•,"i.t...v u a 11Mle and c}la:;~~>6 

1r. bi,rl;f!';r ne.~us Nf;·a1&t:.~·n c! org~~ Cll" ~~tet"or: o! or&.tn.S a!!ol.e~ cy 
tr..is Gi~~a .~ S(!p.l':'~hly. In a 1~~19.l!t. \fi~'\ O!!~enttsJ. ]'1~-art-ttl~ti-C, I. 
d~!~~.l~! ,-t.ilu:: !..1 r..e0d~i o! 1.b5 1-i!h!' u..···v~iJS rer..utic-rl ·o: t~~t .,.~e....
liir s.ts~:.:. ~., latt~.~ 1a or. t~!'~~..i'll h!!J»~..t.:.ce, b~~:uso, 's ll.u 
be;Ql p~iir.'t.Gd ottt b7l. ~. Pavlov, u11!e b-¢~: U .s g~~e:-~ ctl~e.r~ e! 
pr~c~s~E9 o! lrl(i:.e-r E:.&rVC\l.s :.c\.~titr, 11 .1!.~ ~!.a"'lt~!l cc~ S..r. tho b!.t~a 
o&-:o~t·r-~ co•..:t~.rl of tL~ pati.'".tlti:l. "' 

Tn~ p:.tthcloe·•~ ·~r.l O~llf.•~ 1t tl1'll~ po1.~-t; ~ be e?~~<id(Q·2.h~· 
4:i.tf ~tr~r.t hO:.:! c!J.l.~M i.."'> otl!vz- e~v~s e.t thlf o~~n I:~~lolG 11~e::::. 
b-.:.te ~~ tt1-;1.~ l!E.Mt< t..J:rl. ·ill th~i:' d.~~-: 'OJ. Q,,u.r,":~ eo: b~her n-~cr..t~ 
aethi~;; ~-~ illc ~ .. tCi..,.c•:'l¢e t;t tn• -:.z.a.-:t ll'.J ruru•c.;:t vlt:h ~!'!p~Cit. 
h ell t;t it5 CeT: ~l-"- :u.c:. ~til r- ... ;v~.!\ to thP. •si~ poi:lt.e" in ~1cu.
la:-. :l'r.M~ c!.l.! £Er1-...r.cr-~ aro not o~ ct \A~)l·atit-~ ~'ie:-·'.lrtea:-.ef! tc.r 
U!"-:5~l'~t-c'cl.!~ e::-:-"'~ .eGl J\e."lto~&s c.d tr.~.iz' tenG~~iU tor:u....'"<l pr~eir-t 
at! 111ct .~ c.n runot:i.Dl.:S f:f ?"' ... do\lS e.r;~ni"l! ll>-.1 sy~-tt.~~ b-.1~ ue a'l.G() !."!'!~~· 
ur-t ~.t' ~ p:ra.ct~etJ. re~pc~t ~~ \l".r- o•"''~ rot 1fJ.E:et!t~ a. tTi:a~~"'!. ~~..:~ 
Od ~J·.1 Foil"~ ~;<;t.~· .. ~~ •1 t..! Nl,\01 t~ I 

i'h5rt h x11~:;& to b-'lun t.bat tl~tr1~ 5l.t~ 1 s A m.t'Uu.~ or 
~~t~~t:..w~ tbe!';.;"'.\" i.e pat i&llt3 c: ···~•• f1r6't. r.oup ~~1UG t.'l• fr"
~!~ r;~c o! r.·~r.~r1J. }-.!t.ch~ n~(~-;s :.ot.i\"",.. . .t". a~clt~.:J:.;o-.:~~· ex.c.rti!.l a. 
b::r..et:~o~. ir.!'l-uel>o~ o;; Ul(f 'dd\ p.:,ii.~s' of the w~ a..""'i 't..~~ ~
dJ..s..t.., ch~,;t;~A;; rat tho!.' l~r~u.o~s ot the e~t~a 1'~ ~~~C' Tt\~etl.lt.r 

. l'tf'll~t~i:i. l.r. pU.i.t:."'lt! ot· ~ te<:e>M: C!'O~, t'hG r.cl"'be,\.1:.1!:6 1r.!lt~cn~o 

) e-t clc- -.,~1~ •lc~ <on f•UMv'le p.r-~~S!IIt~ ot the ~~~ti.l h~M..r C$!-W":.I~ 
&~1'i~ 1~ Mt at!;O~!.•~'t.e 'rlth ~~.;.'ic:i:J. Sr.:.~ ·:l~~f: e.n t.h~ 'tl!.ek 
r--o~"'l't.£> 1' ;)! 1..'1;.~ ¢~~: ~d \!le ~~~1-ct• ~~Ord%, 1ilb.!O~\ 1.$ H::}O~!!ib:_'l 
t~;.- t.h.t- ~.:..~.r.-t.t.!l.-m~~ of' th• p;,t.~"logic-cl ntcul.L!' l1r.ec•r&1.1t.1oned •~·1 
c:,~~ .t:i.c:n~ t'H""l.CJ"~i> :;.~ 11'~ .._, t..~a ab!ttn<:t- ot • ~~·::.tf!:llliv~ e!f~c-t, 
t}J.s G:i,o:o~' ~ %'('<·.~~: fer co:'l.ohc~ .. "'t thAt t!~.:.rot.r;)op1~ th~~Y (elF~ctrie 
r.lfi"'P} a:.c.~--ta d.'\..."'!'«t-~~ t>~!'•~t~ C!l ~ ee~~J'&l .. -4.~, fill" a~u a.oUV• 
1t.;r C!i pst.~w Ltll1 t~ll ~"'' •lfi~J.~ pe,i::.~~·, wU~ 1r, e:~::t-1-a.l h.,P~
~!"I,ien is ruta.t·...:i t<: C•lt'!to1·~ of l:t£h(<r nou~o-rde\d'-1' rtt,Ulao;.ier-. 

f~'~i.~l.J". 11• p:~iG~lt.G- "'1th c~l·ctltW h,.\,.yt:r..e.~ior. ar .. iz1;o~~t 
~rt 1.n tbe ~~0:-:i.,r~ ~r n•c···~h"U(I'Ql:..."" H:r.:lt.~n h pl.-y~ bt ~ .. 
o~~o: not or-.ly i!l ta~ bi..rhc.:· cor.~~s o: ti:e cect..ru Mnol.lt ~~ 
bill'· 4ll &.o tt ~& pel":'.phorf, 

I 'l'llorc;Z~r~. 1n t:1• w~M.r.c1 t.hf':'C.?.,~ ct a ~tit' ~! ~t!e~ts V:,~j 
l....n-,a·:rtirl h;tr''"'~''t•nsl~n l't. !o PC'-'~ .to &e~. or: Ue !'l!f::•::" re;. ... h.t~ty 
V~c>lC"JlU cer.'tcl'S e!l wtoll •es o~ '\r,e lev. .~~ M!'Vr.\le AJ:f:>i.:!'Uuae~ . 

l.9 ---
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l{nitcl..o !~uU~11 t.ld t.ht o~ ot Un.~~XV$AJO ~ ... ot Cblorln 

(Yi.-r,.,'"'l.-.J-~(Il'-id•) fer fba:apaoUc h.~S&s · 

E. !, P~~rl., CtJ'll.1~41:t& o! Biblo.;~~ So!.e::l~.a 

1~t!J. tho l!.!tit~ or (k ... ~t-.1 W- Co~l~ li1&.~to iu!d .l. v. 
Sr.;;ir. ot the Lwlcmj ot ~c.il. Goit~CJ OS.~ . 

. 
fo~ w"' rovs 'k'tt )'.&"N ~· tli~ h,n1cio ~·~ieG ot &a.!tt.d 

~,..,,1o.r.!eu l:lad!i o! U:lo s:rn"':.h&•A.o tn:b~~o•• ohlo::WC~, ~:. w boen cal• 
lfld ·~~~~-rl..to a....dst\:oar. • · 

Chl~r1r. i~~ C.! t."ls. po3.¥r'~l ahl~ri..'te d~-1n.t:.vu 1 (CR2• 
CSr.J.)u, e~r.W~~ 62wt.S pl!l" ~n1; o~.or-1M • . th!tU Mef\-"'tlt• taft ca~•o
ticr.- \>f ~i."'l€ c.hl~iD f.)'t' ths pl'\Jd~til>.o ot cle>th•• t'abr~ Nr"..ai.Md 
110.:.:~. . 

t1n,Jtt"ilf~~ tr..:i eli:~ W~ O!.,It;>l.,~~ O~:Oide ti.be.:- £int. 
be~~~ to 'be. U:S~ in F':'tl:l!:le (r0"7lll& {.f/), and l&~ (~~ o: a ~.o!tYl• 
·~\:lo,'\,nri-ie re:;i:~) in otb~ ~~.ol'it\S al.~,. b the a~ eel bd ~.1~lle 
~.;·uii~l ~~3 tl!t.re &H a r.~~t-j·· ol "-POzr~ t:•n ~ tbe~.~e-.1ti6 e!
:e<:t, c.t :.t \iolo~ =® ot p<..l.VVieyl 0)-J.ori.ie .ti.bers 1D :to~·~ tie te:-rCJ, 
·\Z* ... t.rit.i.s, ne~...l~iA an.! t.rl~ (Lien1GJ..• 1 &och&l', Proz•t•, 'rA~b~). 

At the. p~s•r.t. tii!l&, a 1t~ t:.:s b~ 5<io tt.-: Sone\. chlcr...n u
Ue!cs rtt.b t.l-.e Ciiao o! swec'Ul'..f': ~~ test. ~61.5 t:»r- r.;.u p:oo~etion . . 
(~. z. !i1.ua.'l~te;o, .1. !), f.re-~~~.!t.el .. ~, s: • .t., ~~;.-t. u-..d ac-!.utilCI!"!}. 
r~r tc,;) I".!.i-:fOBe ~! s~.-~~ ":.h~ l:ili~ b,tgi~4!e p~·e.!"'t.ies ~1:t~:. of 
cblori!~ Wt.t.e& !i&bl'ies :!Ude in ~~ ~ss~ 'll'o!Jl"c u.s~ (aH 'Utle}. .1~ ~-
0~.1:::,-:ot ~!· Ut"ld.~"'JU..::> l..~t~ J:#ia t~! cotta1"' YOOl c.."''ci :t",vo:~ !o:r•e:! u 
oo~..r:·l.t. 'I}.~S ~ r~~., a;.:o.ci., ot o}.lonn 1o.>as o: tl\o ~~e-t thl.~· . .. 

Ill t.h~ v.ble t..~ ra:j\ll"U; au-& ci"~~ et & ~'OOs cf \he :!DC~~'::l'e 
ab~rpt!.o~. n~r P&N~U1~. ~'Ut.l ·ther.ttl Htd..st!.'ti~ ~a~ p~~ 
&M.lit.;r or chlQ:o-t..ll, 

.A.~ u «:~~"l :~ ~& table, 'tab~ m.cistcre lb!.e~tio~ tf tho kr.it 
aad" ot ot~r.IJ'i. v;.~ lO t.1eSi~ ''r ~re lee3 U.u ~t o! CO)t~, \o~r~l, 
~ t:-u-U<.'uU:-:'.1 ;r~cn, wer oor-ditio~ ol lo'ii r~a".i'iil b'tl!l'..idity, "-"l(.lc 
=>¢r.±itio~ ot o~ot-t lo"J: U.e a.t~~~~ ~r \i."le clothes, l.l""d ~l!ir 
~r.r~tiona o£ aa.::dm: bu.~i\1. ':he npor pt:rcea~·U1;.- cr t.ba chl~r1n 
Jcu!t ~~ allf,.._.,c'(. ~·~ ~~$ (N2ot«' \b.t.fl t'<.G'- Of OO~..l"C>i. ~~~ Ad~ ~: 
n:..;_,~z.l e:ld ~~thet.ic t:t.bsu. ft.~ ~e.L~..s ti-.A.t the ~ol"iJ: ta.i\ f'63.d.l-
1:1 ftm~t.!l t.b.e pae5age ot ·~~~t-td _:,er~~U.cc., ~l.oa ~h:'\ll.d eor ... 
tr~~tu te- keepw th8 \11l:io~"~ ~~ &~, Uert!~~. ~Uld lfter~l!• 
it.c; he:::t:.-,:.~~eo-th-e prope:.."'"tlu. . 

IT~ UafJ kbla H. 11 t~ th.tt the. th6..""11'.tl. H.iiist!vitf ('bf' .. U 
w .. '\i.Ut.!.c;n) 13 ~test. 1:1 t.b'l e.ue or ta.'J:oics ld.d~ t;£ leA~ \)hl,crl.ll. 
"rA~ 8;>ntbeUe !l.tp fwl'i~ W t.ilo gr'$&tert to~~i~ ll!th a lC'Il Yol~ 
lti{'i•~ 11M & lol.' ~e o: ntot- ~aMJ.1t11 t.Mt. 1~ 1 11. has & CO!:l.-. 
~-~~l.~J ~' ct r...at~~.?' .a, n1ch :1s ~fPOnJ>ible tor ita a;n.at 
~t~-of:..G.oti\"0 .ettc-et. ra~~ ... ,.~.t-' ot no ~ d -.to:-1A ta%":l. (Gpun> ~ao J - . 
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_ ____._I - ~· - ; I ;_II"~'' t '. a ~ · i= • • ~ .. 

f · !: , ~~ j ! I! i 

---~ ·- :- · ;-~ .. --.. -

____________ ._ __ ~~---~~--~ ---- ---
.i -r 

t.!t .... 4.6.!.31 (.!..~. 

... , o.• 
1 
•. ~ 1 o.". 0,:<7 

t t 

2.0 

G.l 1.1 I &,2JG,n o.m 

~., I,G 1 '·s le.~os: o.2:'>> 3:>.0 

,.. 1 , I ,J ~ ~ 
~·.t • • s.t l r ........ o.2-iC l.c,u-

4,1 :!.2 ::.41M,, e.~ c.e 
1.1 l t'S.C• 2_.e c . ~·;J c.2~ e.e 
7,~tJ9,312.6Io ... .(. o,z:v ~.o 

-!. tE:.~~r! "l:'rJ.ht-ti~ z. ~v.t·.:l •• u.-.a~a~i.io~. u, ~ ~"'-tb a ~ .. t:Wvo !not.:i.• 
~ !.y ~ ~: ;, • rr.,;.,l'¢:- pe.~~b:'.l i ~~- ( ~ . J:lll1r.':',w.!: ru e~ p~-r h::)..,.}; lt • 
t!ud:l'· ~J~~~ ~f.' ~kc, !"a!:rl~ (~ m-:!!h !;. eodl~~e~'t- er 1:/\~:-r~-!l rf:~ti:rti· .. !.ts 
ir. ~8~~~;: ; 6. p~~~'o~~1ty ~ :.i:- 1u ~. , 7. J.C.Oi-VU~- . tlV.e>::-!!. 

t.:i.l c: -:•: • , · cc.e: :f~: 1"t~:a t ;--a~ne~~ j 
.t~b>~:,~ ~.,6tl of' '~ ~ij + 24) y&:'t~; 8, l~p !~""ic raa.d• ct No I;C cUo~"\ 
~;'l~ ~ ;'). l.ocp pl.C.tf..'i l~lo ~ ct ellc!rl."l. ';, 60 'U'.t"~d N:~ llc 40 
~.ru: lC. 2,C(oj' t:~:Vf"'..,l• W.}.l\ ~t .i.:Uio:ll~~· chl~~~~ t%:, . 60 tl4""e:~; U. :-~ 
h.l·;:-ic r~dr. cf N:· 6Ct eUo~'!-11 l't..~; 12. loop t~'~'..:...-to u.da:J ~: cet~r. l!eo :t.~ 
) 'ii l 'l1l l).. l~.P fe.t:"b· i:iC.a$ of 'IKIOl~ Bo 52 ~..,; 14. ~cp t .. trl<r ,..24~ 
<.-t· l:~" t·C: r<a~-ou • 

;..~!' bttt.'!l' tiJ.at"! • .U. J>l"l'$·~i•~ t.Mn ~'001® ~:.t eattc·~ lmita. ~!!UE: tba 
'f'~!l.ht<i tst\.:1'1<: liM1Jj~ o~· cll.."1.0r~ !~') 6C ~,d ( eottt~~'ll1 til.a.::.~.t.) t::i 
i~ 4C ~~n. t~··;;n.) i.'J V&%1"'~'t' t.hu. tJ•~ !cn. ... t~ cot~ tL.~c. t:.,a.-~tr.-rc;. · 

1 ~~l~b:l:" ~ be c:b~A1r-.ocl tto:t~ ehlt·l'.J'I '11:J .. ~~ 1.9 li~~· th.ir. .. ·:o!~r. 1 
._...._ -1 

-
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I :.::.nd~-·'t''-1"· h ct:o\.ll~ tl.so be r.ot.od u-.. ~t. Vi\a re~tc't. w l:i.crui-j-<!.""0!;161 
!!l::l:lst~c. t.~~o .. ·\!).n;~ tJ) i.:11! dr:.t-1' or • st-.:·:t-· o1' ca-yiJ.brit.y, roi..o.turc 
cr..pac'!:t.7, v.d ~·n.~IO%"Mio~. el-.:.orin .t~. clcs';!.l• to 11·ool th,., tc ~tt.Q11 o..
l'~y\\n. 

otit.h Ut~ Ill.~ of det~::-.:ttT•il'-l ~s chf)c.ie,;J., st.&.~Ui~ ct C'hlcr~, 
h.a~1('d em it.:- ch~...i~_,l stJ•u.cture "' ~~t~·u...ru.t!.o:-a o! f::'e-tZ ehlC\.-i.&'e ~~ 
chl~d. :;, ..... ~ont..'tin!r..:; ~bsW.~.,s 'II':)~ .&:.ad• lltt3:.' hed.ins th~ ci':lo::"!L"i !c:.:~~ 
;.•~E s tc bl>d.y- tes:;po!"at.l!:"~. i'l-~ ci:.lor1ue V» not t'c·wn, \:.ut 'oO#fO'.:"e 
~~\!.roC!:!•'l.:l~ '".het pre~~ne& of' ci'J.C•!""l."lo-:o.;tai."\!ng ~t-Ur~'!:S l::OS d~t,~~tcd 
in nc>,.,. :uot.ir:.l.M. aM tha q~~tlt.:l of' the~e ro.l'b~ ... a:-,eE:s dN!'~~~ appre .. 
~1~.':.:·~· Al~'';C ·a!. tb tr.:~ rl:ducti·..~n in the cCc.r o!' 'hlr.·rJ•C wi~.h le.U.1dl"~ 
i.!'LiS, 

Fo:- :.:•=J.!'PM£'!· or ehecki."\~ th9 p}\Yti~logk&l-!':y;ier.i-: u.-i th?J·a
p-.~..:t.i<: ~Npe.wtj..es, r;! U\lor&.n und'lt"J~ t.."!.tG3 ~!:l~~rrt.s o! V'la!'~•c U'te 
U.."'ILte.r-.;~;u· li·eor4: per:i'?::·rncj ar.r.n;; ou~atier:ts in t~e Cli!lie c; N~·Jo;:.e 
l'iitCil~~,~ of ~1d Fi:-.:;t !-los¢~· :~c!ic~. !..,ct.! t•ri.t: ~G·r.i l'. H. ~c: ·:he:·.c.·.t ~ .. ~ 
1n t.':-1~ !" .. ';~~~:}tic: ~l""...l.iOlc ~iecl. Cl.ir•:OC~ ot 'V:e F'U"at Ci~;:- :ro!':f· ~t-c:l j~ed 
N. !. ?i..r ·.)~ .. - ar:ct t."l!> Coilclr~:i':; fc:ly~!lj_n.!e ~1o i!S c;t Le:-:in~ki; Rs::~n ir. 
~:o:¢ow, ( r..., t.i 1~ pcr•·or::.ar.ce ot tJ-,t-$f: •.le!'~iln.s:n~..l.l tt:;t.s of iie;..':i:,; C.:~· 
~c!""~Tear an~n.:: t.h~ pi!.titnt.s n~~ .... -.,?'"~"'ho~o<;Ut 0. !'. ;·.,J'~vcdir.; tlh: rhr~
~~2tol~t.i~· t~c Ka t-t. KOl•~1 -.nd ~:-. G. ~Ol' =~·~ii: p.a.:-:.~r.~ ~a.i-~). 

!n ~2, t.h-er.e ~e-.~E< ?Z ~~;;or: · w-4!::J' Qt~!-. .r.•.;.t.i..on (4? ~dcl.u ~rld 
~;. e':o;i!d...~c:·~). 'l'her~ ve:e 2t. Jl&t -... -:ts 'ttit.h r~~:'.~tie tev:~r; lS, ...-Uh 
~·:-J·cn!.c ~,,~mitl'; rd."&~. v: ~}. i.:O~,!--rit~: fiC.cL~. 1.-i t.h ~~~~~1. :. t!r. ~ 
!,!; pt:~zcr:.S htid lt:::""ci::~i;C, SlA'·f·~~· lo~i~, icyct;it!.~, r~:;1~1.1 -'-l~ t:~f I·vl ~:;,;;t:;• 
l 'i.tis: .!:~ t!l-:tc--rB',.:' B fue:ise- cr ~~t-h~. ln the ~jc·:-ity c·~ p~t~ent.: p"X· 
;~co r-.11co:l :-:i~r;s o:."' p<l;.~--thr4:?; ~&.S. 'WC.l'f; •~·t~c. It" !\ !'ule, !t:o-r th'l e::f•!!t':i· 
rlent t::.r -,.:~3.:-llx~ the "-!~~~t.l· eae1-, p~tlrant \:~ .. t 1.sE-~~ G ;;~t c,f k::l~te-.i 
it;<d~r.;.;::;.- !"' ... -.~~ c!' ~~J. .jr:lr.l, a~t ;..... th~ e:c.!'e ot 9C.i.'1 in Ul~ sr-.all _:~o~t;tt' 
c1! thi! h~'l~S t)%' fec•t, t'.: . ~r.ki:'\~!l, !i-n!•::: o:- r.1ttcns ~.J1: CJ! ch.lo:-i!l y~r;1. 
:;.::•?'•.! t~ !J,r, 2Cft kt .. •.tt~-i e~'J.c!'1r~ a-•tir.-l~~ tr !<'lt".ale, ::..#~ e iN~ c!:.!.lC:rc•u' s 
:l'f.·J-:,;a.rel 1ie~e ~.t.:t·tl~ .. \!. 

~.::.tir;;- ,~~to ~,:;ot~~nt or trelr .. .:i: +..:-~e chl.or-;";.:. \.m.~~:-;.rE ~> :- :-a:~b!.C~r~c 
obs~r-:;d;.to,,s c:cr.s~f:t-00 (~£ a stucy ~!' -;:,e r.~a ;'}rt;te~ti ·.-~ t:·rvr(;:-' .. 7-e: ot 
·~.:. u:·ldc~··t~~. ~Jcc:~zs:.:.\tl (:l:i/'.J..;..-.~:<"·n oi' p~r=-l~·v.-~!.oo ;:.r~ t?:...(; p~:..~~~1~., 
cf s11f.:t.:~f.:~-~~c pha;cm ·~r-.. ,.. }\;r th:.~ pu.;!r:"$;;, ~ r.~~:cs~c:..~:.! 1:c.~ :~e 
~~ •.:he si~.l.!. ~e·l;-e!'iot-4 :!:"-!, t!l.~ iJ~t.;u.;it~- o! l)Cl·tpir.:.~~~·n (e;e·~.cl· c.J~ .'l:~ to 
":-!;~ tli.'t-4 of t:,~ ~\.t.".z.Nli.S el~cta-ieJ.l r&:~U.:ncd, \.h.? 'tsif~1'2-.turfi :.rU 
iJ·..:.·~i\1~ '.:.:.· -:>f t.r.e- e.ir ~~:eo~· t.h'! olc,thet-, t~e s!.:.:n ~~ ~r.i ~·Jeo C.• f. ~i<= 
..~ c c.~·t• !:; t~·;:.i~ e.:-,~ ... ·;~ I:· ott t.\.:~ •.u::-:~' O:t'S.r :..~h~'l it 'i~~ :-c:):or;, l.:'l ?.C:·d:OtJ c:-., 
U'.f: :;--:.,.~ :i.prrt.:; -.~~1! '1.\i~!'lt~:1cJ COflC~!1lill{:" hO\." tho:; !~.lt, the t.!i~'C,pe~o~t:l:; 
e!"fur:l. c! t.ht chle•·~.u '.!.l'ld6'..-.la<l!"• tht ee."lS3t.iJ>::-.s ;.;f heat, !\.>'\..~ it.t'! ~kL"'l 
wa~ e=·:-a-:; irjt~. 

'.i"'nc i"o3 .~Cl'!t.:l O! J.>•:\tier.._t (~It r·er Ce;'lt) nvte.i th:;.t When t.h~l \tO~''~ 
~.c ei<lcri:!:. wu!t:r;:~:.r u.._.r& ,.,.~~ a:l ,,~rc~is:.~lt ~·1-=tb;,1 ru-.C: 1r. s~r.:t:' 
C6i.!ot;'> ~ ecr-;·,1<" .. .,..: dJ !:0!.~-:.~, ..... ,.'!,.,~e c! pcir.!\:.:t :.t!t•M~i.ens. ·r~~ i :'; ~; oo~
plt:te: ~:-~e;;--.:o::r\.. ;.·ith '" ~ .at;:;t r.ur.b~!' oi' lott':rs rt~e:!:;cd b:.: t.ll~ J::Ot:r.!"
M.~·n £:o.~r~ ~\it l.i.I-i~ ;.au .. 'rh.::.e::-a :rr.!lke:: the e..-....l"I'"' ... ., u."'lder.w~.:..!'. il.t thE' 

1 Cli.nle er X:E;:rvo ..:.s Pir·~~"~ tJ'.rP.e ou't. o! 24 ~~ t.~.cmt!. obs~:-v~j mt.f'.: the I 
L.- ~-* 
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;-;::~ra-peutit; e!'t'ect or the chlc.rin ~e:"VP.a:r'o '1'h9N'b.Tr Ccr.;>lete eUm- I 
i.">~t~n o! 't.he pail1 ceeun-ed i."\ one p:;·tie.."rt.J cy,>rec:~ble 5..cpro~w.t, 
in l'.bo. &M slight ixaprov~er. ... 1r, 1~ paUents. 

0! 2.2 &<]~.t pE-t.ier.ts vit~ :-·:1&tlmt.t1c tev~r. 21 stat.Gd tllat theN 
~u a Ue:-a.peuti.c ert&ct ot cblcr'...n u.-ldeiP,.rear: 10, gcx,~; U, aatur.-o
tcr-r: ~ etiect. 1n one pa\.1e6lt. Tventy-three ou.t. of 2.5 child..-e!l notecl 
ll rt.-!u.ction or pai.~Jl aen~t1on!. Object.be •1P~e of cliniu.l 
~.illation or a gr~ ot patient" Vi.th ch.!'onic l'heums.t1c ttNer b&!ore 
a}d dt~r tJle ~srlment el ve:u-ir.g the \:.OO~ear (ana.l:rs!B ot blood, 
urln~, electrocard:&.ogtoam, phonocardi.o~ram 1 and bl.~d ,PN$s.a-e) ra.ain
o:i Vi t;<ont ~c ch&.nges. 

u a r..l~, the rq>or..s 01 Ol tile!'~eutll otteet vere given a...+"ter 
11'~.J'J8 t...~ u."ldc.!'Ve.<'.r tor on~.tvo "!'ecks. E?en earllu, the b~t pro
~ti\f& ~r~a-ti(#s ot the undOZ"Va&l' were no-tad. J. c!.istin.et dvan~e . 
or c-hlo::o~"l ur..de:"W'e&:' ove¢< o~ ~ervear W.$ !'et:nd d~ t.h• 
ti:rst 1..1~tlti..~ o! tb1s W'ld~res..r, vban the pa.Ue..!lts c.'h.clge.-1 ba* to 
unduwe-:..~ &de ef natural ya..oon. . 

Seo.!.a pat!.ente noted an inerea.s\t in.~ s~t1ons. vh1.ch 
ll'oilrli! ra;>idl..:y r$?l.aOod b~ t"Glle! I du.~.g the tirrt ter.; days or Yea..
ill-.; the ~.!)ri.n u."'d~ole..t\:' 1 part.ieult.rl.,v at ~lrt. 1n plaeu eover~ b7 
tho u.~or-wear. Ir. patients With p?l~-.l.gu or Tbeo=at.1., or~~ • 

. vhcr~ tl:.a·e m.3 a r6o'1uet1.ol: o! pP~ !!I vtc.ees eovor6d ey t.'h9 UN!er.·~ 
the pain cont~u~d ~ ph.ees Vi:ich "e.-e not cov~r-ec:t by the mld~oar, 
o1• e."l inC'l'"~se 1r. t..he:n ~3 even C'b~erved. 'l'hue, with ~re-!uct~:; or 
d:l.stf!~~~...,o:! ot peir:s 1."1 tt.e elbow o~ kn!tt jo!.."tt3 pd.D \laS t<>~ !n 
the D!".s.ll jo1r.ts o£ tlt..6 h&:Y.!, !Mt, fir.tcrs, 1o."bieh ven ellcb..ated 
t.hrou..<!h \I(U~ .. -ir>..g ~!'bler.bti rn.ttatl~ or ae.cl<s m:..i~ o£ chlori.D. ~e ob
e~v~ the. phanom~~ ot radaticn ~t pa.in ill one pa't.iet with rill
lJul!tis a."ld in IOU!' pati.azrts 'With rb~~tie te-:-~. 'rhe!"~ Vore no Ce~ 
e!"ti-1 o.:~ll!'\"ll~Ctlle.r .. symptotu tr. CNintet1cr. vi~:., tl:e u:• 
te.'l'""~~c~ O! Veari:.c! t~e \ald'!rlf~ vh!~n ~uld ~6 ~. truO.)ects stop . ~~ - . 
US:l.ra(! "• • 

J..s the result or the oxpcr.1.-'.ents ot voa:~ t.he uMa"'J;:;...r, ve 
bt=:~~ co::~'\'il'JC(tl that ehlorin und(;:-.rea.r did r.:.t eau.se 1lTiti.t~n ot 
th;: :;Kin, b\!t p:.:.rt ct the tubject~ so~~~~e9 noted \t3o~l ta.etUe sea .. 
rs.ti'.'tlS ~t the fo~ o! prlcl~ &.nd !light L'Ul'!'linc • 

The ehlol""L"l UJ').d~eu \las ~N q,uie:a,y cl1.i- \.i.~ ~.r ski:l &%C::'~ 
ti..;~..!i thL"\ ~e ttrd!r...arJ unde.-.teA.r: hC~tevfal", tbie contalrl:.atio!'l n.,q ZlCt 
v'ca.:::l?:M>~ by ~ :.:.on ab-~"\da!lt grow1:.dl ot the baetsrUl flera or ths 
tUn th~"l in the U!:e of ur.duvear r.i.dc ot .natunl Datel'ial. ~9 
~h1or!.n u.""'der'o:~~ abould. be 'laur.!.a"ed !!lore o!~ro than "bnee a week. · 

S·t:uey ot the $~ Wt:;>tratur9S1 ~=-sr.int.l.Nl a.n! !deroel!Ju~~ 
Q.r4!t'!lr tho clo~&$- du:ri."\g the v~~ ot eJI'i'crillent.al i."\de:-.:~ :re
?ccl.E':Ci 't.he presence ot i.ndio&s or eo;RJ'ort, cha:a.e~..J"izin.s t.h6 gtoe~t 
:~oat-p.roteo~iv~ properties ot eblorin urrl~ear. 1'b6 a~Q'age sld.n W... 
')'!l'atu:o (400 o'b:J~t.1c-ns) on t.M che~t. back and low \a-as eqQ£.1. to 
·~.}--)4.6 d~~s. A-"d on the e.'t't.rem!.tieG (!oot, Jwd), 30.9 .. ;~.5 de
rtNee, bei...~ r.1.;her ~ tli.:D!l.ar i"igu.."'eS tor tbo ~ti.a~ in C.On-

L~t'¢1 ~r'...rJP.n·~· ~+.b ~tton ttridt~.-eaz b7 al.r.ost. ~e d~s:-ee~. 1be_j - . 

2' 
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f th~ pl'OpCT't:iu o!" nq> ehl~r1n u~~""l)<\. .. v.,.e ec>rl$idor~bly r.uur I 
not orJ.r tha."l t..~~6 or ctoor c!:J.or!u aniel.8~ t.v.t al.:Je or J.::n1t.a t:.id~ 
o! h~h "ua..tity ;.wl. Trte ave:-&:• retat:iv'-1 hQiddit.;y ot tll~ w ~nJ•~ 
th~ clo4J1ea \o~;i C.l per ~er.t 11\ ti:e cr.!!~ or ~r~r.tc.l ur.G~ea.r·; 1.f, 
the cue o!' a. eo:Jtrc:l o~Jtt~n ur.:le::"t{art ltO :tJe.r cent. ft"'-s 13 ... lidon~e 
to +J:e o!'iect th~t 4o!'f-i1..•' 'tho ~~tet'-Np~-tm. not\U"e or chlo~..:.. tilo 
el:Ld.~t!c-r, o! pe:-a;.ir•ti~ wa~ net t.cr.~~~e.:!. tlet.Sl"hi!".a~ion ot tt4C 
p<C'::'s'.:,>!.r~t.!.c·r. lwal ilt. eo~ara.ti·to 6:4'~~te \o"'i'U: ~t:.U4-cl. u.."ld~ .. e~· 
clid Urt d'.QW :~ ~a~r~l6 ch~t'aOt.(c.'~s-t:lca of C}J.or'..n undez1ol~f'_. 
De~i.tf- tlHI !Aet that ehlol>"!~~ ~•rnra-1.~ u dis~ingui~eC. hy • low <!8& 
gr~~., cf r.a.Oeorpt1o~. lll!ll'e:"'tt.f"l~~~ S:t. l""~ftodU:r tnrut:ih pa·sp1rstion u ... 
c:n~te-;! cy th.-. t>ld:l \)(:(;a•;.ae ot 1h ~}1 va..,ar ro..-.acllitv· (u& 'f.Llbl,). 
~l~ tr.o r-11\;.l':-;(J ~r Vl)t.J"'..,"'b tho chlor--..n U!'M!wwur'1t. did ~t beco.~e 
lt-)~_ 3t, :..;~ ~~~s!..,re <!.i-1 cot. C'.JI.•J.et' c!.W .. ll';t;; c:.t:. the Gth&r bAa:!, ~~€! 
pr-ti~r.t-~ oot-~-t.l 't.&t ~~~"leot1~n o: l>l.ctut.:&t ~ bn~. · 

1-lc·nc ~'!-.J' t!loo gl'~a·c b~·....,_p: >t.t.·~i-n, propv:-ti·:n and ~;l-. ..,z!o 
JUOt~lN o! it, til~ chlo!'i.'l tii;e.r, .:.!'. c..mtra:!t •..e nt:.\ural i'ioe:c.,, c.··~~ 
t~ ~C~'A!r~ati.Nl C! ~ lAr-$'!' b~eti\"e fllo,f.l'Oc-t.t.·t.ic eh!.r~ll 0:: th~ S'Jl· .. 
ftl.Ce ot tlu~ fib-.>rit- ~-.en 14, ~'!)~ acdnst thfl h~-, s~ .... ,. J:b.· 'l:l5a~t:.rl!!!! 
th~ de=,s\.ty of \h') e.h..'\rcu or st.'\~c ele:tet:-ic:it;y ~:~ U.s cblo.d1.1 v..-.dttr
W¥w' c-!1 a p~·sor., fir:-J:~~ ot tho c:.r'littr or ~SCI-500 v~ t-s per ca!lt.!:..'tlter 
Vel"a obUir~Hd·. ln t.!~11 ~so or ol~ht. fric~-ien, a field v~~~., Qt oo~ 
~r~ J.:i:. c:- \•olt~ PO!:' e~"\-tiaeh!" v~s i'ot~~.' wh!roa~; ~& cU:·r;~ of the \O.n• · 
d~!"'..-~so 1 ~E:li" ·~e~ ue.uill.y at tf:" 1 we! or 50-lSO vel tf. por e~t.htJtfr. 
Tbl)rct•n·6. du;<ini, t..'--"'J usP- ,: ~h ur.dc: ~-'~ U:.t. sl~t p4"t.>d'.4e't.icr. ;,! 
eltet.re~-t.et.lc citll::O'iS~ oc~urs tl"<NIJC4 trl<:tlon c;t ~e ...nd~~"f~'!:" &Si.~"\$t 
the sid.n. 1'4;;1~...0~ • \:6 al.G•) o~s~\'et:S &1\ ~~r~eG in \h~ &!!' 1oa!~.lt~. 
,\rtiele!; ~Ao "t nap r,.'tl.d.~ bet<! ~~ ~.~:.t-e:..t. c~g"'; ~•m ~:-.."111 :u··t:.ic:l~:: 
Dl~e ot .!fow. r.:l:t pl;:.1t<~ (al,rlea. Ute!' cc:muw.ir.ai.~:t or th~ w..-3t'.-
wo~r \.-1~ ekin eJ.ettJti.et~-::. Cle s:sp~tude of t..'l, chi!rco 4o;c:-.t\aed, b;;.t 
a!t :.,- l.1:\:!'I-C!Gr1..-:e th'.' c,:1.~i.-.al oh.A.rf~& li"A:t Nt-&.1..~ •.•n tll4i e-~--t=-~o o! 
t,!,~ ~Y \l!lo'i!):.-.;t~. 'l>"~th ·.:~~t- !n;: ot t.h.f cbl,.:.r-in lll'ldtr~o.·~r ci·z-irc€ tr.~ 
~-:r.S~ cf t.h<~ ~Ot:r, r..o rc<i~~e\it;n in the a::t.;:nitl-.d& cr ib6 Ot.~:'C:~ -.;a! Ob• 
&GC"\'oo. 

S~tiD cle•;t.:-1~1t.:-.- 1n 'i.ne o.-.d~Ne.;,)• a.r.i ~l~~"s M.t;e ot ::•'>ly.
v'....~\Yl c:--.1:.t"i:!'$ I)C::u:r~·~ he>~ !rlcticm fl:.tW ... ~ & tho~v~l.l._~ etle:.;~ 1n 
ti!l) 0IJ~.':i1on of. r)'~!'.;ch &uthc:r" (Uoird!:crt Rvc::t.or ~ hog~). 'hoe;)~lof\r' 
a c~r. 1m-aw.i~;.tr't- c! v-lJ\yl-?OI'ChloriiJs utt.:i~z:v~. co~..,.......ct.o 't.h$ 
U.~;·i~,..lt.it ~-:.,d. o~ t.r-~ ).l t.tt>r C:a~e!l1 v1 t.'l tho t.bcr.-...s.l pr~_p~t.i:s!i 
~nj ~.t~ Qe e...-a~rrs.t~.en ct i·V.-.'l'i•1rat::.on v.i~o"t c~.-,J.ir-t~· 

S,r \l$tl~ iJ1oe thct..'lod Cf d~t.!lr--!...:~t.~er. ot \h~ C'.l'¢cl.5tion tb-! b~ 
~-:~n~ o£ & r~Ge-(.iv11 ee~ita bot~_,><~;, ve e>b~erv.d IU'l ine~t;•s~ in t?w 
t~c-.4l~'tit•l~ V\. i_;;,":,_, :;!:~ &n:i i.l: t:1c gueclc:!. or pr.U~rr~s ~·t.'!t::" tl'l~ 
ap:.:-~.:i.ll.ttlon cr c·.:.;'!tJ Nd'! o! -ol.lle!"i.n ~ ·._p t'cl..--ri¢. .#.p?;r&r:-Uy. £o c•r" 
"...;d-~ pt.y~io·t.:t~~.f·vJt~e rsff~::t. o! oh ·.c:-U\ ur.lis.~•~ ahoW..u te 6~i..~e>J 
by ~e 1n...l").uel1.~ ~-! ~(I ~3t\-.1r..lt~''" ot' ar~a.t. t.h~D.l-?rotllet:.v\! PN• 
;'lttt'~ictS liith il~ 'Mt.t.Or-:'tpill ont. n&t.\ir~t go('! V~O~~ re.."'V'.U"t4 ••. l_i.t_.y A .. M1 
'\.l.~fl ori!f>¢:'\OCI Pt • ~c:<~- ! .. 1~''3.bi·) •nli st~i6 n&&at::.vo &l&~tri~&l c~~.:r.e 

1 c,.n -t:ns ')il"Cl..'ht!-.on. _j 
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- -· I In eu:>cl <Uticn, lio shc.cl.d c~z-.sM~r 1 prop,-rty • a.o.:~t t!f!Jic:IOl !>! I 
tM nw tn~s ~~ -Err.o~~~tic AAtt..rlllh fo: ol.~tb.e!! au vcl..1. u ier ehlo~ 
ln. tM ab~ane~ of & h,idt•a;hllic teoo3r.ey • ~ a ~lv.ie atul.¥~·c.. 
~6 ~·g1.era:..c rcq_t~S!l~t ·~host J\O~t:.11:s (p~r~~r.t~n~ ~ r~ved t.:oo:.a 
t.hfl e1dn ~rn~ \."!. tb th$ .U ot ptoU.etioe &£:lin•~ cocl'Uig &r~ !Qr 
t~t; p·urpe.cm ot r~i~t tho! UCl'11t~ ~tic~ cr Ul~ ~:~ 1s s.n ~-
4'.1!:<.4 W:l.~ On!:. S:"!..-., Jr~·i...~'..o~·~ is u~'l..l:!· l"!:·~r'Of'l<! t•:r tile b7~r cf !l..'\
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thc.:-~;oe,tr~ic urJ.d~..ov~e..~ 1n •· w:f';! lW.terl auo:>!"VAnt. al'l4 only t~r t.l)e 
a.d\&.1.!. ;j)C>~ ·..a.~·t.~n. ~~ exp«:"1.moeZlt. or 1IOA,.-i."l.g t.hs m~.de...-.r~ l<~I'Y.~&d th~t 
.t"::.· t). ; ~Uapt~v.t~.e s.;.i p:opl',";'lMth p~s~s ~t o~ tlle O(Vel~p>.l!e!'!~ c! 
'the ee.ss proo!u.;~iep. c·f ~""~• atcekir'-.e:s ud at~uns :ar:.Ce ~t chl~· 
Z'~.n ~~oo:-n 1~ n~~C!!r.r.,~ tor e.:~ul t8 a.!l::i cbild:ran b~t W ll.Sl S:~ ~he fe-
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