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.r-f &-Microwave Standards 

Suggest correction to use "Radiofrequency and Microwave Radiatio~·n vice "Electro-
\ ' i; , . I . . 

magnetic Radiation. 11 The latter refers to the whole electromagnetic spectrum whereas 

·• . 

the committee has 'responsibility only for radiofrequency a~d microwave portfons of this · 

spectrulTI ~ .· .......... 

Reg~rding· the use of the tertn ltelectron~agn~tic" throughout the report, we strongly 

. suggest tpat the co!'"mitte~ ~e "electromag~etic II only when re,ferring to the• entire 

electromagnetic spectrum.. In some instances, -~rticularlyt in the sections wnere ~ther· . 
.... ' . . . . ~ 

electromagnetic radiant energies are included in the discussion, to use "electromagneticH 
. I , t ' . ; • ' , 

as"th~·~~thor(s>'use it is'.o~ertly in~orrect. It may be that the authors wish to emphasize 
• . I ~ . , . .,· :. ' . ~ . ' . 

' ' -~~ •·. '/ •·1 ~· .,. ; ./., ' .... ,J ~- . ' .. : ' ~,, . . ,... ,' . .,,, - .. • . . . •, ' . '· 

the electric- and _n;iagnetic-fieldn<:2ture of m·icrowave and radiofrequency ra~iatioris, 
. . .· ' . . : .. ·, . ' . . 

. . • ;. ',·· ' I" ": . ': ,·. ' . . . . . ' . -.: •. • 
but we feel that t,his is not the correct way to do it. This error_' in usage occurs so fre~ 

' . ·-i - •,'' \ ... , . . .·· " 
.. 

quently, we will refer to it only orice. 
.. ,. 

•'. r 

!'.· ! 

' . 
-; 

:t. 

;> i 

I 

l 
,! >;· 

, 1 i 

\' 

",. '1 
l ,'I 

'' . ,, . I 
1_:,,.-;·,· 
( I 

,,_._.' 
·, i . ' . ~~- ' 
'. 

i 
.i. 

: ·• 1:· t°!"i,~ "- ~ ·" I • ' '-; 

· Preface · · , ,':<, "Th!s ;t_i:m~ard!.was, form.ulat~d pr,ma(i_!y fro!'" resear.ch results on. tissue he~t!ng . 
--~ .. . .. · ' '- . . - •. - .. 

r: . 
. c ·· 

p. 1, L 11 consid~~;i:o~~. n In ;:f~r;~c~ -~o ~h; 'o~igins 'of the u. s. Standa:d ,· this stateme~-t is' '. ,: ~t-1 
'. · ·• : ,: •~~;"~;ll~t~'. T~e\;;;~d;~• ~;;;{~;~d ;~;~ '~ :1~~latio~ bas~1 ~~ m~ximUm ~~d ~inf- · . \ ' ifa 

. . ·' . . . (.. 

i . 
',j 

i 

1 
I · I 

j. 
. J 

mum metabolic heat production by the body of an "average" 70 kg man, and the amount 

· of ~icrowav~ radiation that could cause, or not cause,.a whole-body _temperature rise. ~· 
:. '. ' ; !'" ' • • .. ·, (. '. • ··... : ·:.: '' : • .,I' ' . :. : ' ,. • . ' . ·~ • . '. . • '. • . ' ' ' ' . . 

lnteres~ing ly; Sch~an came ~p ~ith a figure ·of ·100 ~W/cm2 for t~e U. S. Navy that . 

. ;~s'. us~_d for a. whi!~:' a~d ·~h~-'n~f!lb~r·w.~ ,~-~~r red~ced to 10 mW/cm2. using both .-m~x~-:. ·· 

• ' . . . .' . . . • ' . ·: ' . '.' . . ' . ' . < . . 
· mum body heat prdductiof'! characteristics, and the minimum microwave energy input·that 

·, .. . . . . . . . ' . . . . . : ' ~ ~ . 

. , .j .. , 
' . '. ·,7 

c~uld be tolerated without elevating the body temperature. It is also based on the fact-· 
. .. . .. . 

" 

that in our fi~-ited occupational surveys no parti.cular deleterious effects had been observed 
' . . .. 

· .. ,. I.. ,.:'. " ,·;,., ,: - . ' ' ~, • : . ... ' t • . 
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. r-f & Microwave S,tandards .2 
~ ;,'.h". 

I 

in personnel exposed to these radiant energies.· Standards of neither the' Soviet nor the 
(j, . '. ;- ,' - ·.· . . . ' l't. ;:,_. ,. 

U. S. are based primarily on research data per se, but are~based principally''bn a con-

; 

tinuing acc~mulation of occupational health survey information and applied.and bas~c 

research information. 

P. 2/ L4.' 
, .. ~ 4 • 

. . . . ' . ,. ' '-· - (,.. ' . . ;. 

. Suggest the a~dition of th~ word expand to the phrase II~ •• modify, refine and . ' 

improve the pre.sent ANS I standard. 11 
. 

:Definition and Classification of Terms 

' ' 
Thermal versus Nqnthermal Effects 

P. 4 
; r • ", •\ ~ \/ ', " . l 

The ~ubcommittee may want.to look very closely at these definitions. They doHe 

at th~ ropt of muc~ controvel'Sy. Perhaps an attempt should be made to correct semantic 
• ~, I 

·probl~ms'and treat 'thE! who!e ·problem·y,ii~h rigor~ 
• \. t I ;'• • • • • •• '. • ~ ' • "\ < • • • . ,. • • • 

:.t-"<' .-/. ':~-~ -', :"-.;! ( .. J'..•i ''~ ,.f·i:' 

Low-level fields definition: 
. . -~-------· - ' 

·, 

s;·. . • . ,) •._ ~ 

. P. 4a~ We su_ggest omitting the ''arbitrarily chosen''~ l O mW/cm2 effective po~er density, 
. '. j ~ .... ,:.' ''.~ J '. • ' ., ·\ i. ;'., : .... i :. . • .. :. ' ; -_ •. ' • 4 ' ' • ·• • ·-. '. • • 

. ·, •, .. 
unl~ss -~~~~mpanie~ by the phrase "i~ rnan\-'' These.conte~Vous'divisfons of~ncide~t: ---~•--· 

' ~-, ~ , i l' .. ' , . _;. , ~ .. . " . , ~ , • , . i1 " 

· en~rgy rate of exposure are: not true or uniform for all species. 
, "·· , .. 

1· 
., J 

j 
We suggest' ad.ding· defini_tions to· t~e ·glossary of the following: hazard, safety, 

·. j 
~. .. • - \ l. .. I : 1:· h - .. 

' _and biol~gical effe~t.· The usage of these·te.rms by the author(s) of the report indic~te · 
. . . ,__ \ '' :- .. ' .. ; . . . '. ,· -~ ' . ' . . . ' ' . 

. :l ·. 

P. 4a & . 

P. 5. 

• .: -· •. \ t . 

this is ne~essary. 'Spe~-ifi-~ exa~ples .~oted by us ·will be given as the critique progress~s •. -
f • ; ::.~ ' . f I ; • ,• •• i ; • . ' •, • . '. • •: • ' • ' • • '" . .' " 

: In generai, ~e ~uggest the.~o~~ittee advocate the use of international..units wherever 
• • I • \ ', •. ' ::- : I :_~ . ' ~ .. ,,. •• ., ' ~ . '', • • • < • • I a ~ •• •• , • _-: • I ' • • 

' l ', : , , , '•, • } • • • I • : •, , t- i ,, ., , ' . ' P ! 

possible to ensur_e ~ommonality of usage and concept in this complicated field of endeavor. 
• 1: · · . • , • • · .• , ,. : • l , . - • _ . • ' _ . ~ · , 

- • . • t 

Se.ct ion ·called. "Synonyms.· 11 · 
- - . ' ' , ~ . .. . . . : 

· The listi~g as. prese~t~dis.som~..:..ha_t ·~~nfusi~g a~ is later manifested by the autho~(~)' 
·. . ' ' . ,, .·· ' .. : I. '' :,: ':; \ ; : : . '·. ' . .' . ,,. '. ~ •' . " . . . . . . '. : . . . .. . . 

use· of these terms in t~e sections on dosim~try and i_nstrumentation. __ 
,-, 

•l 

•.· . ",··: 

\ t '!',\·~?(_ :.·;i • :,,.i; ·-.~:~ir_,,. t,"":· .... ' . ,, ' 
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r-f & Microwave $tanda.rds' · 

U11its of ln'pident. Energy· 

. ' ;' The measur~ment ~f thi; is c~lled 
.. : densit~~etfy _,_· .. : ', : · , . . 

I 
.f" I 

• •,, T • •.:.i, 

· I. EXPOSURE RATE (Time is inherent 

. ' . ~ 

in the ~xpression) · · · 

~nergy fl uence rate 
(). 

. . . ".t ' 

~nergy flux density 
'\,~•. . . • ': ,. .. '!·,- ,. ::, .. : ' 

Power density 
• .. • • ,...... I • • •· i, , .. 

lp_tensity ·._'· 
• j • ' 

' .• r~ ., 

'•. 

. ~ ·, .. · r'. ' .:• ~ i ,. . . , .( , ' 
W/m2 ,- m~/c~2, j/cm2/sec · 

·•,•·,, -

If one multiplies ~~posur~ rate by°time/· · 
' ' one, gets e~posure paramete.rs ~-. ' . ' ' .,. ' . 

•, 

Units of Absorbed Energy 

- -" ., 

The measurement of this is cal led 
dosimetry. -" 

• I •. (ABSORBED) DOSE RATE' (Time 
. inherent in the expression) 

. Absorbe~ power density 

J/kg/sec 

·-.W/kg 

.·_".•,.;/_:i .... \'·<·· .. ' . ·. .· .,,., __ ,. ,,:.: ' ., .'••·:'•,'· ·\,, 
~ ._.:• ·-JI •. EXPOSlJRE , t :. -~.: _ II.·. (ABSORBED) DOSE 

• ,I- .)' 

~ • r f,.· ' •, • ~ ... ~ · '~ >< • .''t! t,I'' (' · , , ::,' • \ J ~ i, t·~~· ·.~,:~ ~ '!a} 1 . j ..i',.,.,,~J::~~:··,-..-~•-· 
· ,, .... , •· •·,EnergyJ-luence ,_:~~, .r 

,. . ! •. -~ ,.;"'. ', ,,, •:. 

. Absorbed ~nergy · . · · · 
.. ,.J ·, ., ~•: 

: ... :,, ... ;,; ' · · · ·' ; ; '. · _:' ,; /'.: ;;;.;~> inciJ:o~ .·, •: ·\:, ''.~, 
' t .J \. ' . ,, ' • '. . }. 
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t{:j Listing these terms in_ this s~g-gested ~anner is quite necessary for proper usage o'f termi-·. ., 
,\ 

f .i. 
t . 

,•; ·, 1 
,'. J 
·.-l .. , 
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'• ;. 
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nology a~d units~, ilf the commi~t~e de~ires.to define watts (W), j~ule$/sec~nd, joules, . !'·• • . . • ·,. : . ,. . . . I, 

'. 
etc., this should ~e put in the gJossary and not in this section. 

. I.. • • 
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p. 5, 
L 16-19 

r~ & Mi~rowave Standards' ,, 4 

Section·~ Biological Effects 

"The pow~r deposit·i~n manifests •• ~. 11 Power deposition is manifested ~ local and. 

· general tissue heat;ing (not 11m~~ifests itself in terms of localized tissue heating. 11) This 

heating )s redistributed dynamically through9ut the biological organism by the circulatory 
. . . . ' . ~ ~ 

~ ,: .' ,,, . ' ~ ' . . ' '.., . 

system under direct and indirect'control'of the thermoregulatory system (not,~ ''which is . 
" •• ~ ':: .. : •• ''. _1 • ;,., •• ' 

·. ! 

I 

, r~distributed throyghe>ut the bi~logical system ~ccording to the thermal regulatory system"). 
• 1 

-,, ,· /), •. ..:~ .·• ·, ,.• :,., ....... · '..'l .· .-·.~·:;·.,·•_-: :: • . ; . • '. 

P. ~, .. L ~ . 11 •• •T?t9I EM·.~bso!b,e_d pow~(jn the body_approache$ me~bolic power output; the· 

":' '· ,c [,_ ti•'. ;,,b6d; s~~se~ a thermal load. II ::;~~;~sing 11 occurs l~ng befor~;a '!load)' 'is pr~stnt, ~~d\' 
. '.' '• '' ~ .. ' 

. imp I ies str~ss' therefore the term llinput 11 is preferred. It is not a 11 load II unti I extraordi tnQf')' 
- ' ' ' '•.: \,. ' '.,,,:_,: ',, :· .1' -,,.: : : ,: ' ,, ' ,' ' .. · . 

· , ; compensatory 111echanisms are invoked by the· body .. ; At what point this 11sensing II of . 
_·. · ..... )·~_:•'\-y.y.: 0 " \ _,;' ... ?·,,.. .... ·.:·.·,-.;:_·:d.·, ·t·· .,···~.:-~•<·-.. );~- .. · -· ,•,..·.. -~·:.. ·•1ii-··;.--· . ~-- .< ... --~, /._.:._ 

,, : microwave. PQW~r :,nput occurs with (! resulting regulatory response. ~s not precisely: worked. ' ,'< ' • • ... ' 

.1< ~-·, 
!.•· 

,..,. t~ :·; • .-1 %.- ~ J.,,~.t~•-''>-:-~ "J '·; ¥-.~, ::.:•,•' ,.-i_.;: ,f'·' t·r.,:i' t ,. ,", ,,.. 

:o~t, nor are all th~ mechanis~s·l (:, 

·- . . .· .· '. ·-::.:,. _, ... , '.. :-t. ,; ;;, .. ·. :,_'._'., ".··. i>r.: .. •. , - ·. ,, . . . . . . . .. _.· .. , t . 
. , : , P:., 7 ,,_f~cf '." _·· .. ,,'.;; f(C?.~ may)v,Ish,.!o"~:~pl}fr t~~:s~ :9~ri~s.i~,e~t_iorys b_y <=Of'!S_isferin~, th,e eff~ct\ff 

1
1~""; .. t~m- __ ... ·. " h. 

'' .. · .. • .. to-l2··,'.·1:·.'.'1;;,;.;',c:,ct!i, .. ·. ~:i,,·:J:,-.,:~-,.H ·1;,,c, . _~ .• -, .... , · .,,:;_. ·· ·• , ..... · ..... ···•·,·· -·,, ., .,•:;'Jf): :·· ' ' < .::·: ("/.Et½i~'.t~x~ ch:~nges in specific temperature-:-5ensitive structures,-thus producing profound ... · . .:.,,,;y,-,; 

•-.);f .. ·· .;.\,.,s'iiiX:,t;;>i,:}i;:i!)£I;§~}:;W,·,(}-•\.:.J]);}:\f:-t .. ,ct::·:·~;\';:~,,•~:-::~::: .. ~•--·•:.<· -·:,. --.··.,·.·-._.·.·· •. ,. '. .. , /:·:··.·;•·._', .::·•··_:'··•:.· ·. · ':};· 

. ;if ;,:·~,;rt::;:;~5:,!?~7'1:::~;i;~~~~~;f :f ".:~i:: ~:ti:$jEl;£~:2::::"~]s:1i;~;t¥,if { 
. 1 · . . -. . . . . · ... ·. ·., . . .. ·.. , . .. . • .. ·r·,·.•_·: 

r~ ..... ~.-,,;~ .,• .. ~ ,_ . 

: -l '. · investlga~e~,-. Ex~~pl~s: · ¥c~fee is work; s~nsory afferent system -~f the bocly_ res~~ding. ·. \'.:: 

'··1 • to s~perficial heating; the· re·spons·e ~f local_ heat pi'oductio11 to thermose~sitive structures ,1, 

.
:i __ ·_.-.•~·.· .. _·,·11, '. ' ' ' ' . ',. . . ., . • ., . . : ' • ' 

, • •!•~ .. · ,\ ,,,••_:. 
1

•

1

l ·• ~:-,,:~, ;·.,;•J,',\'.,.•:.;.\;""~-t:,• f-,:•-•,·;: . :.; ' . > ,'· I• 

:;; / .. ·'~ 

and areas in the hypothalamus'and· midb'rain nuclei. · In the light of recent articles by . · 

: I 

'·.1. 

·_1 

, o /J :. ;: n j" ~ .. • < j ~ 

Kritikos ~nd Sch~6n>.s~~~i~ et aL', G;:,.and Jo~nson and Guy-~once!""ing el'!ergy .. ; 
._:,. ~~ .. .i.".·.>t_:·; __ ."/,'-,,~~,: ,,,.·· .. ·~ ....... ./·~· •."' . _,: .·_•1' 

deposition and di,tr!butiop in spher!ca,I mu!t~layered obj~cts like the skull, these con-

. , \ ·: ' : 

siderati_on~ dq: pec9m~ 1quite ,importart. 
,, ' .),. • ' ' , • • ·.- ' ••·I ., 

: ,.:., ' ··~ 
. ; ~\-.: ' . ,. 

;: ;j, ·r_._1 :: ;r 

. ,! ' 

J . ' . ' ,:,_.· " 

·. ;;,~:~;;~,,,;;:'(;J;}} 



;• 

j 
. ! -

! ,, 

I 
· 1 
i 
1 
i 

,·:j 
·1 
I 
\ 

··i 

P.7,Ll0 

· r-f .& Microwave Standards 5 

"Although re~~nt experiments indic~te possibie effects ••• adverse c~nsequences · 
' 

' 

due to heating.~.:." This is the first instance of using the:. word !1effects," a.rid it appears 

in the same sentence with a discussion of adverse consequences. Though the author(s) · 
.t·: 

· does not seem. to m_ake the erroneous. j
0

ump from an effect due to microwave radiation · 
• ~ ' e 

. {biologi_cal response) to damage to the organism, ne_ither does he make nor has he pre- • 
•• •• ·- 1,)/. • • ;. • 

viously ;ad~, a clear-c,~t distincti~n betwee~·nonnal resR()nses, and effects that are •• . . '. :. .-L •. 

deleterious to the organism. 

p. 7,.· 
L 14~26 

Must be revised._ Virtually every statement is erroneous •. While it is true that 
• l • ' ~ • 

. . . ' +. ' . . ' . . tissue~ w·ith poor °:irculation cannot compensate so wel I to local heati.ng, the listing <;>f 
' • • • . t .. : I', ., •~ :- ' i t •• •" ' ', , . , ft. ,~ .' ' ' •~ • ' '" • ~ • ' • ' t ' • ' •, • 

gall bladder and g~strointestinal tracts as sensitive due to the relative absence of vascu-' ' ' . 
' 1 • • . • ~ . .. • ' • < • • • • • ' • ,. • • ·f . 

larity _is. inaccu~t~. Thes~ two structures are among the more vascular in the body • 
• • • { • ' .... ~ > 

.. ', ·. Th~ t~~tes,'which have·~~ ~xcellent blodd supply' are functionally impaired by main~ ' 
.. :--1···-~t,,::_'_··..:;:,~;··(,,:;_· .. ,·'~~- ... --./•··:· ... · • .-:~,..,-_:,,~ ._ .. __ ...... -,',. ·,. - ~-. ·-, 
tenance at no~al body temperature_ (37 to· 37 .5° C) i'n ·many mammals. If this condition --4 . . '' ·.' ' . ', . ' ' ' ' ; ~ . . ~ . ~ ; 

is ~aintai~ed for long periods of time (m~ny months to years), oligospennia and atrophy .. 
,··· . ..: ,··.:.~ .· • )'. · . .- :,;•":':•.~•,! • i, .. ',,.'.':_,;::~.>,.";•~c·•r,,.,:,, ·,.•/,.f'.~•;t,·::,,;;.1.,,~~ .. , ,~'.:,'-! '.,''.,;"' 
eventually result. A controllable ter1~ratu~e increase, 29 toZ/° C, depen'C:Je~t O"'! ". • • • . • !_ • ' • 

• 

. •.,,, 

intensity used, o·ccurred in Sprague.;.Dawley rats (Imig et al., 1948)when they were .. , . 
,I j•••°' '' f'_.; .+:. +•. ,. ·:. 

exposed to 2450 MHz CW microwave illumination~ Degenerative changes were observed . . '' . ! ', .. __ · . ' . ·. ·. , ' '• .. ~ . 
: . • : ·- '. ' i . ~-, . .- . • • ' '! ' • . ~. ,, 

in 500/~ of the testes e~amined histologically ,. where central testicular temperature as 
~f , ,•,•'! :_ 'c•'··~--•,.··.·,~,,t·.i

1
··" ,<1- ~· •• ,· ' 

measured by an imklanted thermoc~~ple was raised from 290 to, 31-35° (AT = 2 to 6° C). : . 

The staternen~ rega'rd~n~ th;· t~sticular pathology, reporte·d by Imig and his ~o--.vorkers, · 

contained in' the report ~;e ~~t pre~i~e -~~d could be ~isconstrued·. Th~ spe~ies Jnvolved 

was not m~ntioned, · ~rid ."as I ittle 'as •~o C n is ~ctually representing an experimental 

\ 
• J l .,.. 

:, : .. 
• ' J, •. • f, ·y ,,, ~--

.. i . -~-, .. i-· ..... - - ... { .. ~-- ,••;·· -~-, '-, . ..,__ 
,;---... 

' • •"-,• ,. - ' ' ' ,,~ '\' - • ,, ~ •• ~-! ' • • ' • ' • < • ~ 

'·, 

. ! • I 

;· :·, 
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increase in AT0 c·,of 6° over a 10-minute period. Human subjects; when loosely clothed, 

maintain ~bout a ~o C (average) temperature differential between the scrotal sac and 
\ ' 

the body core. With a normal body temperature of 37 •?o C, 2° C less is 35 .5° C. If 

the .numbers ·in thelre~rt are used without mentioning spe~ies, this means t~t human 

subjects _shou,d shoy, ~amage· un~er normaJ condition.s. 
. , . 

.· The globe of the ey~ has an excel lent blood ~upply viq the optic foramen which 
' " . ' . . . ~ . . . . . . . . 

supplies ;~rious e)$trinsic ~~(i~trins~c str~ctures·of the eye itself, with the exception 

., . '·kf the lens,.of the ~ye. The· re~~ indicates that it is the·~ye (line 22) that ·:;has a·-~~~,: . 
· ~r ci~culatio~. 11· · 

', 

f • • ~ • • , • • ,• r , : .. ; (_ t ( •: \ • , •, • • .,.'., • ,, •. t ' • ~ < • , , • ', , , 

. Certain hollov.' body organs {ga·II bladder arid GI tract) are rendered vulnerable to 
, • - • IP , , . . ' 

• ! '' f. .~ ' l ' " ' • • .,. ~ • 

.· micro~a~~ heatin~. bec~~e- ~~ating ~f th~ir lumin~I dontents (air/fluid) is difficult t~ 
. ' . . ,' ·•.) .·:.. . .. ,:.·. " . . •· ;, . . . . . 

dissipate~ The wa!ls have an excellent blood supply, but this cannot cool the contents 
~ " . . . . \ .. , . . . 

• •· • '. -~ ,:, ~ ' • '< • ~~ \ • • ., .f · 1~ l, ' : 

~-• . . :. : of th~ 9fgan~ )his,. pr.o~.le~. i~ arnp!ifleq,, PY the ,ong storage/tn:msit tim~s of thes~ o~ga_~-~ .. 
, '. , '----~~ ·,:. , ~ f;( 1-'.,11 ( ::J., h. d 'j.,~ .;: · .. '•t.;~~ ~. ,,' ' •.J , ;:..:. \°I?.,. ·! ! ·, , , _ '· ,1. . , .. ~-

~: !-;· ,. ·. ~ .: 5)!,~~r(~.o~.I~~~•• ·st_r;uc!~res,?uch as·~!-~e ·t~:~
1
~~ ~~d heart are ~ot so ~ulnerable beca~e ·. 

---•,~ J,, • '1 • • • ', ~:..! ,•' • f\ ~-•, /,j,} " , • • \"'\I ~ ~ •,J •~ • "t, •.-.• '~ !"• , , -• • ., ,: ~•~ • ij, • ~ ~ • r .. 

. ' 

1 •. 

.. ... ,. 
•. ,_,.I 

~ . ' 
·v . . 

,: :;·:y:: .: , ... ·:.;:-;<:.:·:~.~:!~ 1~~~~i~:1~~rt 1~;~:~.,1;:~t;~1i.~~{~ :,;,~~-,;~~~''·~•~;s,.~~~ ~:ke th.~s; -~i~~i_;_~\~.i~~:~;/ 

i P. 8, . Reference this' stateme·nt that subthreshQld exposures to microwave radiation "will · · 
.; L 1-3 ·· ":·,·: ... · ,,::··: ,: ·, .... , .:' ..... '.··~·- · ,,,• .·, ;,·,. . . .•.· · . 

' ')·-:r~~~;-\:·: .. ''.'"•ir!jij:.~i 

· i .not prod1:1ce cataracts no matter how long the field is· applied~ 11 

·1 . ' 

'· ,. :·! p. 8, 
•'. I 

::>_/j L3-6 

•': :; ·j 
·,! .. , 
'i 

: 'I 

: I , ; I . 
I 

:j 

11Cataractogenes,s is •• ;and itJs thus riot dependent on· the total radiation dose 
. ' 

.. ; '.~· 

receiv~dby.the eye:11 .. While the conclusion as st~ted is apparently correct, at least 
' , • • ' ,I , ~ • . ~. : • ' • . • ·' 

ins~fatas~;curre~t ln~wledg~--i~dica;es,' it ~r~babl; is ir;correct to state it this way. 
. 'i 

Dose in this s~nse:·!; subject to confusion since· most data on this are related to exposure 
. ' . ' ' •., ·., . I. 

rate (mW/cm2). Dose and .. dose rate ar~ not known precisely because of lack of de~iled 
:· .' .. 

· information on absorption parameters.} 
'· 

·,i,' , r t· 

. t \ ' 
,1 .... , 

.. i'' : 
. ;, t 

·' ., •1. 
; I, 

. ! ' ;. ;,,. ' ',i, -·1•' ;. ~--: ..,. : 

- ---~-, ,,J •· .. ,· .··•···-.··._;·~~ •• .-, •. · ... ,:.\,.f·j•.:·•'r• ." .. · .,. ,.J, • ' . ' • ·..,. -';''~.J•.'" .... ,, .. -, .. 

-r~ . · . c . . . .• ~. ·,. •.,, -1 · .. •• "1> 

. .':I;' I 
.. ,, 1·,i, -·~ ,. • # ~ •f 

•1- .... , ~ ,., ·,, .• ,) .. '"';;"'.''~,-~) ,·· ·.:, .. i" -~ · .. -.• .,_., -•• • • •• -rr·- . , .,, _,. ·.•·· ~· ··,. '.i- "'f"t ;",' -~ ... _•1·~ ., . ,. --1.v_., 
, ' . ·.• • .• _ __:c •. V~f .t: 
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L 11-12 
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· There are data, however, that would. ilow some e_stirriates of absorbed energy to. be 1,, , . , ,. • ,,l ',:. ·• 'I, ,:, 1, :.!, ,J ,•• 1 · 1'•' ,, ' ' 

made.: 
j • • 

1/ . . . . . . 
I I • ·,,., ·, ,. -. ' ·•···l'· I?: ( ..•.•• · .•. ·.' . ' . . 

· Without realizing it the author(s) has just contradicted himself in a sense., He just 
, . I' '. : . 

spoke bf"&itaratt p~oduc'tloh'bs a threshold 'ph~n·omenon; in spite of how long _the field 
. 1 ' ' • 
. f . ' 

is, opplied,,,.and,now. h~, in.t.r9duces a statement about how it is unknown about the effects• 

of lower incident p6wer densities o~ cat~ract formation at~ much later timeo L This state­

ment d~serves a paragraph in, itself or w~u,ld be better if delet~d entirely. A reader has 

.rio way of int~i-preting ~hat they mean; I~~ e~posure rate, inte~rupted ~r continuous~~><-. ' . . . ,· . . , '~ . . . . ' . 

posure, one exposure, or what. There is considerable occupationaHnfor!'1ation on this 

as well as some laboratory data • 
. . l I ," '>! • • • • ,' '. :, • ' ' : { I ' ~. ;. • • }j -~, ' ~ t' \ ' .... 

"Direct and indirect effects on the CNS •••• 11 Since the author(s) has chosen to· .. · 
' ' ~.; ~ i "' ' ."l 

reference 'this Sovie't viewpoint, he is going to have, to develop it further. What the 
·:.:' • • ' • ' I,! •. 

Sovi.e.ts;'.,vi,~
1
~ a~--~~fi~!,.and),n~i~_?ct !nfl~,enc~s on theiCNS, as w~!I ps the resulta~t effects_,. 

. . . ' . . . . . . / . ~ ., 

has no r.e~i· Western1,:?9,unt~rpart~_:" , _ 

P. 8, "This literature:reports ••• >'. _This would be better stated if the word "reports" were 

: .. ,_1 

. ' 

\. 

I 
. - I 

t ··. 
: . . . ' . ' . ~ "' 

· L 
12 ~ chqnged to "reflects their view'th~t-.th~ CNS is)he most ·ser:isitive structure to. microv.,a_ve i'., .. 

· .. i . ,',: ra~J~tipp'~!'.:,:fi~,C?U:l(p~~<? b~. me~tJ~nedjh~t 'the'y fa~-~ Jr'i.s st~nd t~ oil ~f th_e ir bJo!o~y: : ,.. . .. ', '· . kt . . ' . 
:'.;_···, .. ~ • i,..,..i, .. ', ·.:.,; .. f,~• . .. l,' ·,. ,.-.. .. P''.-~·~.: .. ::,••~• .... · .. ,. , •. . -:· · .. ',:+•. .• •.\.~: ·;:> ._,·.• ~-._:-.. '<-i(f'_:•• 

, \:J . ,; , apdJ,~.!;ldicine,;f~r. the eUe~ts.,i~9~ced_.by all physical and chemical.agents.. . . :'., '. '· . -;;,;•~ 
_. 

1 
P. 8~· . ', _-;:·,_.;,T,::;_'~Th~•(r;f~jJ~~e to·,J:rd~~-•t;Jtho;(~)t,:~:µi~:r,•J6) ~hould be: Tolgskayo ~nd· ~ord6~~: .. · .. :' ·, · ' --~: l1:;'.; 

I L 19 . '' . ' : -. :., " . ' ' . . . ' ' ·, ,' . ' ' i:\: I 
' ··' 

•1 P._ 8, 
"i 
~ L 19-21. 

'·:1-
... 'I 

:/i' 
,, cl 
.. 'l 

J . 
. l 
,I 

I• 1 
) ' 

. ' 

1 . 

"ltis ~~fortu~ate thcit.~.are not knoV:;n.··~
1 
•• 

11 :This could be amplified. 

engineer.ing considerati~~s -,,, 
. . . . . . . . ! . 

measurement fechni9ues 

exposure levels . ! . 
I . • 

animal handling techniques 
\. 

. : · restraint techniques 

Ptwsio!ogica! and ~hemical methodol~gy 

·.··statistical analysis of data 

. etc.· 

These are often not--~~ported in their .literature •. The committee might w~nt to insert here, . . • . ~ • " 'i •' ' . ' 

that in spite of the bbvious volu!'"inous Soviet literature on the biological effects of micro-

wave and r-f radiation, their mode of prese~ti~g data is quite unacceptable by Western 
: . 

standc;irds. · 

... ----..---,.-----.-·"''"' .~ ......... ~ ..... ,, ... , ,., .. . '• .. 
~· ' '. .•• ... ' p 

.. l , ,, 
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, h ~ 

11Ve_ry little of this type of data ••• for two reasons: •• :. 11 The principal reason that . ,· 
we have generated so little data of thi.s type is because we simply have not seen the, effects 

that they report. The question has been asked as far back as 1947, through the late 50's 

and early 60's (Tri-Service Conferences). We still come up with zeros. The author(s) 
. . :. . . ' . . . ~ 

·, 

would be ·well advhed to consider current reactions of the medical community to pres-
·r: 

entatioris on this subject. This community is impressed by the absence of consistent find-

ings in exposed personnel that could not be attributed to normal aging, other pathological 
. . 

processes,· and the like. Early investigators most certainly did not assume "that the only 
. . ' . ~ . : . . . .. 

hazardous effect"·•,was· tissue.heating~ 'It ~as the only effect that had meaning in an orga,no-

pathologica~ context~ This status still holds true for many who look at the proble~. By 
,. 

the way, t~is is ci~ improper use of the term hazardous. A hazard represents a state or 
I . ' ' ', i , 11. • fl'; . ~ 

f .· . 11'· 

condition of thr~at to _health anq safE:tY~ More precisely "detrimental· or deleterious" 
.. ~ '.·-. ... ::-,· ... . > 't,. .. • -\, 

could ·.b1 usecl here. _ The second reason for the la<;k of re$earch' data is not a reason, re~lly~ 
,;:- • ?' :'":,;r_ O _";, ,,,':/~ :,~ .•, t' .. , .. : '_;_'••.-~ ~~ •_ .: ,; A -., '•,•'•,•CO ' """ •• ••.• 0 0 <. . •• • . :. 0 : • ',"' 

_'i ·The liyely-debate thatis;·continuir,g over lithermal versus 11ontherinal'1 effects is probapJy. ,, I •• : •· :; 

··•·~··:· .. ··:. ,:·•:···'.':·.}·.:;~.-.1,., ;··'._';,.'.·,}';,:. ·,_:·:· .. -:"/·';,r\-·.,,, .. ... ::-.. ·,,;.,:; ·., ... ,t ·._· ·· .• •. _, :, .. .'.·~ • .. • ,.·.~': •.. : .:: 1 ,:._ ••• : 

a stim~lu~~Je>r -much ,of the:,w9.rkJh.at.: ~s 90!1'19 on. If didn't hamper ~ork in th~_p'asl~'lust- .. ,,. 1.," ... ,, , .. 

" :r:· • the· -i~1;rp~~tatio·n :~f it~·''-A r~is;,·~1\ke ·comriii~·t'ee mighf'want t.o corisiaer' is· the "problim··. ::'.;1.~;:1_:;ii}.) 
' ' ., ' , '. ,, I , ..-'.· \. 

p. ?. ' 

of "proving 11 ·a· neg.ative res~lt. 'Microwave biologicaf effect research has been hampered · 

. ,, by th~ possibilit/ofne_g~~ive resuits, ·so~ethi~g: th.at.no rese~rcherenjoys, and t·he
1 r~­

·1~ctance of furidi~g: agenc·i~s tc{ spend rhoriey· for a hi,gher probability of negati~e results. 
. ' .. · .1, . ·. : ' - . ·. . .. . . 1 ~ ~ ... - • 

On~ of the· authot.s' of this :~riti~Je (Houk) th!~ks this· is one· great· reason for our. lack of 
._ . . ' ' ,. t'·.: ' . . . . 

data on low-level_, long-term stud_ies._ Higher po~er densities cause start! ing and interesting 
.. . :, . . . ' 

· biological pheno~ena. , Moreover, most health- and safety-applied investigation begins 
' . . . . ~ . 

with· thresh~-ld and. tolerar~e _ lev~! studies -~nd acute phase studi~~-

II Effects similar to these ccm c~use· denatur~tion or coagulation of biological molecules 
. . t . . 

. 
ii ,, 
.1 
i 

- t 

i 

I 
" L 18-20 

as has been conH~med experi~en;ally by F!eming, et al. 1118 This.is a misrepresentation 
·i 

-I 
. l 

! 
I 

l 
! 

: ~::i ' • 

'as the original 'authors pointed ou_t recently in ·J • 
, ·:t . -

(¥6Afee; Braus, ;·& F.l~ming):·: · _· · . -

Microwave Power, 8(1):Hf-116, 1973) 

Schwqn's statement ·reg~rding dielectric saturation effects is simply a hypothesis and 
.• ' ' ' I • 

remai~s to be ~~~!ir~e~:. Note, ~I~, that .Schwa~ made this statement as far back as 1958. 

... -------,--.-.,--· 

·i ·-:' '·. '. 
I ' . .- '' 

. . :·•-1--· ·.•··-··-·· 
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P. 9, 
' . . 

L 20-22 Of what import would the "well-known phenomenon of resonance absorption in 

P. 9, 

. · molecules and rel~xation eff~cts in biological tissues ••• 11 have, especially ·with respect 

to research involved in standard setting? . Simply listing effects that have occurred or are 

postulated is somewhat specious and of little value unless they are discussed regarding . . • b . •· . • ,. . 

· their. meaning and possible significance. . . 

. L 22-24 
. · · · 111 this e_xperiment.of Lords e,t al. involving an isolated amphibian (frog) heart which 

is a ~odifle~ three-chamber heart with a unique conduction system, the significant point 

. -'>. to be :!eam~~Js th?t an isolat7d,· ar_ti,fid~}lly perfused muscle pump preparation can have 
. . thi.usu~i deg·radat(on rate of it;:bebt increased by exposur~_to microwave ra~iation.; This .· 

· . means, if it .appear~ in a normal intact frog, possibly, that slowing of the heart r~te has 

occurred. What it means rel_ative to effect; and ·hazard analysis in an intact human subject 
'. :., . . 

will rem9in' indet'efminate. · This is not t_rue bradycardia since the only thin~ the curves 
• I , 

'that Lord~ et al. h6ve presented are·inti-in'sic rates 6fdecay of the frog heart, not intrinsic \· ·,. : . ' . . . 

heart rate{ per s~ t~~t stabni'ze at a certain value. Unless··one plans to microwave-
• l • ', • • 

iiluminat~ a hu~an: subject d~ring a left thoracotomy I it hf!S no real-world counterpart 
,• •, • .• • ' •I•. . • ':.• '• • : • . ' ', • • ,1 • ' ~• .• • ,; : 

·· . · · or'sighific:ah'ce;;. We are not awc:fre 'tliat'the presentcitiori delved into the question of neuro- · -r~, 
··, .:.:;:~ .· •. ·r, -~'~ .,. \ ~-.. ·:··. t .· .. _ ... ·.· . _ _. .. -~. , ·_ .·, , .·~·.: ·. . ··_ .·. ·... . . . . . . -.. . ,_·· .. •, : .P-

.. ',· :·· ·. · . 'tran~mitter s'ubsfances o~·'the'isolcited frog,He'a'rfprepcfratfon',"at l~cisf os'pre·s~hted'in•'the,-Symp(?sium;'i, r r"'~· -,··~-ft·~:.:.; j•.~·: .... :---:--.:·, ·::~ "•: .. ~-. ·. -~;_.:· ... _ .. _. ....... ·1, ;-· ....... ,-/ • - ! -. .. -. _... . -..... .1.·-. ~;:., 

. ~-: ·_i' I.~.-·: : . ~:: ·,· P~ci~ee·~i~'~) 'ref~re·~ced_~· '.~eHh·er .~~, ~~~:d_u~ror's _?l_a!m 'a n~~t~e~mdL e~fect. :'.: .'.'. ,'' '. '.' ;" ;":' '~s! 
: i P. 9,L-25'. :·}-._·lasfse~terices1: Aq these:effects·reported should be referenced{' ;, ., ~1• 'f· .,, :,:.i- ·_,,/1' 

. I. ' .. ,.7" to p · \ 1 () ,. ·::'f_.... :\i.:,;~" .' '. :~" f : 'J . . , ·:'. -~ ~ ~ ~ j • . ·.,<· .. ,.., . '._ .~, \,,,-..... ,d~· ,jl.:1/ .. ·: . ~ ,. . -:· t•~'-i. :· t·· ' . • .. •, . , .. . .~ ' . . .. . .. ' . . . . -~ .... '. : . ; .•. lo. ·: ~-~ c~~~-- ~.- -:~.~ it, J .LJ. • ' Generally speaking, the effects listed in paragrc:iph 2, pages 9-10 are of contentious f 
·.l origin, ~ppareritly due to intei~ctions not requ~ring the· heating of the organism in question ., 1 

. : 1 (which somOcafl "non.thermaP•); 'Al.so, -~~ntion of the speciOs involved and wh~ther the ·: \; 

<:_,; J effect is ~cquired in vivo or in vitro are ~xtremely important. · _; 
·:; .,:'.,) i I ,'. /'. \1. , • , , 1, ,, ,,I,,,, l '." _ , . _ . _ . 

P. 10, · · The 11 Kerr effe,ct 11 referenced? It sh'ould be described whether ifhas ever been ob-
:1 1.1'18"-

.. : . l /u _,,_,,.. 
·, 

, I 

.·\'P.10, 
· J L 20-23 

j • 

. I'. 

I , . 
. ' 
I' 

I'. y, 

· L JJ-i{I 

,,,: 1.»'hPt. q~~-,t~~, qaf,Q, ~:mq r~spp_n~~s, ~c;,tin1por_tant i!'l the T¢,bacco ~saic ,Yiru~ .~t. E field 
. . , . . . • ..;· • ' • i I_ , 

i~t~i:is.ttJ,~~ ,~t~~99p,,v/,m7. .. Whqt -~~~ •. ~~)~- ,ref~r.f'ilr~~ t9. ,t~e~~ effe~ts?, What sim,ilari effect 

9ppc;ir.limt!Y1 ~~m_,~.~ p,~u~~q rt,H~.mqgn~n~Jiel~.~'~mctwhaf ,is ~ts ref~~ence? l •. , ., 1, 

i, . 
tj ,, 

! 

i'• 
! 

';,· 

_. •'!' 
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f • , 0 '1 ,/ ~ t' h, • 1.. ~ ', , ~. \ ' ·• ,\'. Alt A ·\ , , , "t , - 7r; . 1-~·: 

.',t,' _..,' 

·.•i .•. 
·', ; _. . 

I 
. ... ,/ 

·::·;:-•. \· 7>., .. ;, "rO:f·&·JJi~rowa~~ Standards:.:. . •tf',·. ;,'.10· ) 

f ~,;:-~{1.0)'1:·i~: , '.':.,;~_e·;y·se~_~i/fv~·.·di:ff~r-~(tt~·ti~g)~.~t:as fa'~nd in developing embr.yos. 11 ·Is the author(s) / ,-; : :. i' 
, .i L24 ···~ · · .. ,. · · · · · · . · · . , · ,, · · · . . · · · , ·. 

I :: '.' . . . '-, ::,;:r:~tn:;~;! ti;~~ft;:t::::t;~::n:tc;I;: :i:~d:i~:u:;~,:a: ::r:::~1::1~:t ai L} 
' ... :~ · · ·1,> ~ ; ... _~; :r: •.· - ...... · .· -.·_'. · . .-\ ~ · --~~: ; l · T, .. _.. "" · ~ ~ · · · ~ · 

,; .. 

•J;,, . ·· .. in.developing empryo's.•~- ... ·· ..... , ·.·• ·;;. , .·., · .. ' .,;;. 
. ' j . 

. p~ ·11 ;' .: '.· ·ii •• ·~ard in 'chrornosom~s. 11 Does this r~'po.rt talk about ~bromosome damage (aberratio~s) 
· L··2 .. : ;. ·.:. · ' · · · .. .- :- .··, .· .. ·.·· ,. · ···· ·:: ·. ·:,. , ..... ·. ·· . ., . -~ . . 
. \ : •,·. ·' or actualgene·.altera'.tioris (mutations)? C~~k r~ference 39 also; we believe the title is. 

,·. ·J' .,_, :· .,.,,.,.' . . ' . ,. ' . --. ·. ~· 

·., :' ·. ;.• ·, . i~ err?r~ ··,:,·., ,-·. /·:·._.,_.>, ··:;:'. ,- ... /.' .. 
~. 11,··. : The author(s) slio.uld. rryake a clear disti'nction ·in his own mind about genetic and· 
L 3 ·s · · . · . ·· . i ,, ' •. · . ' . 

'· ';,- ,< .. I somati~ effect·~ of' mi~·rowave and r-f radiati~n. The last sentence should read II ••• due to 
" •. • , • • I • • 

,, the·~~n~itivitV~fth:~ .. :~el.i duriri~ fetal ~(sic ~hould. be. embryonic stag~/or embryonal) with : 
1_,-.'-~~t·,~>,··1•,;.-{.: --~.;' ~';~~.<~··:···._-_:, _1 ..... ~ ~:,:./·.;;,'<:-\:.:,__·\~·::.·.· '. -.: .. ~->;--.-.. f·· ,·,·-:;·'' • • . f '. ' • 9i .·1_, ,· ~,. 

',,,.-::. -·,'., !, .. iJ ~alf~rn,,9t.io,n ·o~~-g~~~-ti~('•(sic:i1ex'~tepr.r1~nt_ap,,c:on,~equences. Ii , Th~ .,alteration ~f Cl popu; ,:' 1 • •·. ·· .. 

. ,,,, .. '.~~· ·:: ,-:la'ti~~··; ~,•~:e pi~f'~s ~'ie~irr;~f '.e.mb'i;~ni~ ;~diati~~ / exp~su~e- h~s. ;~ot
1 

been. ~~rk~d ~ut·. , '.:, • ... _:- · .. ;:: !:· 
•\1:·:i.,.; ··/./:.·~,~···.·:.·.~· ,· .. :'_-'·-~-< ·:·_:,·~:--.~/-.>.·_~ .. -:.~~·"f; ... _j?~-··. ·: :·· ( · .. \,:·.--.. ·· - '·.·~.. ·' . ~ 

' ;: , .;. .· To.1 pe \ure ·p9r,e r,~secirch,.:_ir;ijth is area· .is: needect,. but _great c~re. should be exercised in , · ( · 

·.-:? . . ,._;./: . ~PP!~i~g"J~e '~hi~ri~\/~:~-:~ffe'~t pr~~~_c;:e.d in ,flies;_ ·plants; ·birds .and other spedes t~ .;~rt 
·:, . .:1,::: :· y ;'.· .' -,--: .\,. ,. ··':.'·ii ;: '!.,,._..· ._. .. :,,: •i.::. i. , > .. , ii·::: • ,,.:,; . . :., ..•. .-· .. :·:; ... ,_ , .· ... · .. ,. ··"'-r' .r,-;:... \\\:r,-h·,v;K~· .. 
. . . · · for. purpose_s'of ~azar_d~ e·val uaticm'. and standar.¢! ;sett in§'} •·-rh is··•is• ci:, carry·:..over froriHonizin·g 
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1

~tio~--~n{~h.~ -~~rdt~:,.~~;/~e~·~ti;:~robl~ms: asso~iated wit~ th~·:~se of ~arious pha;~ci-
··--c:, '• ,•, ~ I ' ' r ~' , ~ :.~-• .. ,;,;• • /r , • / •,. ,'• ~ • • •-: ,' t;, ,1 ' • f , ' • ~ -1,'. ; ~ ' •• \ • ' .f •~ ' 

.,, ~ .. ···:;.'. ~: , cologic.agerits/''ln'sRit~ of enorm~us efforts. !n these ·~reas;· cciuse-eff~·cr ~elationships are stil! .. :··;. 
~-: ~-·.-,.~ - 1 ·. .• . ·;X • ,. • :. \ ,__'/··-:~ .... J.:.('~:-~:~~.•.;:: :··/'/·' ,r-\ ·. I· . . •.,t 

... .. ·,·; ,;: . iri an indete.rniinqte s,tage~,,;,, 'I> :.i,' . V'.' . .. '~-: 

· \·,: . ·; >. '.. !, ·>:· .. .\1'.~~>-, . .· . s~•r:.-t(r:;:~1:>_>::_'.::)·:' ~. ,;,i:;,.;,:(}:-.::ti .. :_: _'':: ,. , .'.'· ·•:, •"• 
·.;'· .. t:!·· . . ·t';,.{:.,-:•'.,,·.;,:;,·,:· .... ;,:(:J'.,,.\;.;_ .. ;'.;: .. :F1eld.Vanables .... ·.··-. ,_., .. ~ , . , , 

. , ·~}Ji .'/ : . ,' /.'·';:•.~t.sq~ifr~ .. :bf: ~!~~·ti~iG7 .:~..i'~.c'tric:.~~d/rn~'g~;ti~ fi~lds, E/ ~fld :Ht.2 ~ene,ra.te forc;s. . . . _ 

i ••. 

~-,. 

: L 21-23;. ... . .. ·. .:·,. i~ ·J ·: .. ---.:r' - .:.·,::' :. : .. ,,., · ~ ·• i_-,-, 7·~, '• • · • 1 .. · 
~ ' .. :. : : . ··,,in the_ ti'ssues, •• : ~p Is this an appfopr-ic;ite 'flay to say this? Or is ·it 01ore proper t9 say,' ,.. . · ,· . : .,, , 
·_.~: ....... ~ 1• .·.,i ~·) .--~. -:··,·_:·.;·._,:\:_\.~,_-t::·~r··_~.~:--., .. ; .. ~-_:,.;/\:_ -~··,·'~--. :~#:,.· !;.. ___ ,·t:·i~-:---.~ ... ·. ·_ ·.·· . _. : ".·- . .·"~· · ... - . --i~··· ~· -~_:.. 

'._~;:~'.:,.1,::,\'.~,_). ,"force$ in t~e tjssues:e~pc>s~q~tQ'.cirdr,c::i_dEfnt:r?dio·fr~quency field are related to the' sq·uare :·.::':; ·:t; .· 

[f://f:·:"· (i';. ?f.}f ~• ;i~~tl~ ~~.t:~~~~1i.~\i:1d,\i:;2' ~ri~ ~;2:): '_; . .· :-;: , _ ,- . - ---:- ... --:.' ... 
• P-12, LS, · The' word· 11 radiofrequencies 11 should 'be microwave frequencies.· .. . .. ·{:~\;. 't<•.\:;·i.·.:/ . . :''/ f·· .::, .. J~:·\-t -~·=1·>·~~-:\·j~1,_:/;-'·>/•~.~.:t;·/.'~~_'-~-•1.~~-:-.i.-~.G,:_, ~>.t:•_.~,-. \•~,,~-. .. +_ ••• /:,:t'.·•~ ~--· ':,-1.,,.\__ ··:.- __ :_ ·,.· 

·P 12;•,;i-•;;.'.,"~;_.·, :;.: .. ••-.~~skin effectp:riotection•m·ec::hqnism~.~.:•:This should be changed to say, 11 microwqve ·L 9.-10 >~·· ,<:· .. //:\·'.\: :.· ~ . .-.. ~ .. :•'-·:.,:.· . .. ~·:·t .;,; .. ,,,(:::.~~;.-~;<-.~·· .. ':~·· -~· ·:·. ,.· ... .,,··.0:\/i\~~::::~~-~t·.·-·_1-·· .. 1·;; .',<·;.:.··;a··~-~-" ... ~·-·::~:--.:-·< :·.t,,, ... , --~.: .. ·-.. 
'·· · · ;~, .: ,\' .. fr.eqy~n-i.ies· ~ighe<!hqn ~ q:·pH~··~r~ ·ess~ntiafly°ab~o-rb~d. co,mpletely in. the ski~ ·1ay~rs. ·,,' . 
}·::, "·, .·, ·•J ~- I •.' , ./ ,.'.~- '. ,, ,-t ·••' , :: •..•. ~ ·;;f~., ~ :_.•, • ·., 'i, .; '.'" °' .• _' . , •,:•' ; •• • • '1•::i•• • •·. 
':.'.''. ·: This energy expo~ure ta!Jses changes in the' s~iri, just like any other'tissue, and if certain 

-,· . : ... , i' · .. ~,J-,,; ,~, .. •'.,.·, -~-.... -.i,.·.,.*; .. {.> t··· , -,':~ t·, :·,", .-.4:··~·, '; ...... , ;., ' ... ·. ',,·. ·1,.-, .. ~ ~- ,,, ' '. :'• ·. 

. ··~ l~~e!s are.ex~eeded/ th~ ski~.cc,m~e harmed likr any other tissue (burn!ng, ~tc.) so,.· 
I ,· : • • ~ : • f • '< ' ' • ,1 ' • • ' ',1 ' • • _,; . . .• ~ ," .' 1 • • 
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.,·f·:t~ MicrowaveJta;ndcirds::"·sr .. :;•·-~·, .. ·', ~ • ,-.·. ..: :-.1~ 'f , _ .\,· 
:·.·.? .:,/i.,~".,:i:.-:.·, .. >:· .. ·,.~ ,,•: •,•,:··,,,1•.~-- _\ .. _' '.~.\-·,··,,.· .. ·· ' . ·,: ·,• • ' • _.·•··., '.:.··.,: _._ .. ;_.\:·· 

,,, . ' ,''. confusion 'which is also related to the.,author(s) lJSe' ofternis such as ''dose II and '.'absorbed·' ' . ,. ' 
•, • 'f . • r /, J ~!tJ •.~•:~; I ~.f ,: I :· ·, . • • • _!, i,• .. llj 

. 'po;',"er_ d~~ity·. '.'. · 1f by dosirne1·rx the ~uthor(s) includes both i'neCJsurement of exposure;:" ·
1 

' ', '·•-

·,.·,,, ,, ,.::., ,·,,,,',' .: ;: ',_ ... ;:,:,.:,,.·:·t .. •.'./,'"' .. ·.·.: ·. '•,• :. ,•·,;-.' '·' .)·,·•-; ,.',: ., 
,:-(,,,: , .. exposure rat~ and dose and dose:ro.te;.then·no issue.is really taken by us with what is;_ 

'..\·:., ,.·. /·~. ,·.~., - . ': .. ·: ·:<:, .. '.r.,~~- _..· : •,: .. ': .',' 1 ,.•~. 

d;ntain~d)~·: th'e Pfe~:i~~~ ~~~taflo~· -f~6~ ~;/j/{::jioweyerl :9~:/~~.'<~uth-~r(_s.) l{~e~:. th~;-' 
.
}•,: •. ll. • ~•.;•,·'.' ,• . _·,t \..-:: _._, ..... •'}>''.•:.'.'.,'·.:\: ~•c' •• •, . ;_ ••,:.-.::.•.•~ ·-~~• .. ,•·· ;•.-... :~_,•·.· •. :·,. ·••.• •. ,•:t. 

, • { .;/:.' • l . .·' ". J " ' • • ~ • 

term in th7 whole report i~ se~ms_ that he is r~f~rr_ing hl> the measur_ement ~f _what._energ'y ·, 
•.••.•·,,, /:/:;:,, \,._••, ••:\:·,/••./: .. •.• .. "{·\,•--•,'· ,,,:.,,'.. ,I ,; ;• , •• , >" 

. \:.. {' .. ,:. is ab~orbefq~ly\ ·:. O~yr_ preferenc~ _ is_ to refet t~-_ _ex:pos~re and exp~s1:1re-~rat~ rp~asur~~e~ts · 
·_,_•,-;··.:,:!,::,. ~' i .•. ' .f ... :: . •.:_[ . . ,t•._:~ .·_..,,,.,_~ :·' < .' 

•• •',l· ,• : .. ,•.}~,;•: :, •,:• ', ~•!, .•' ,:.- •. •.'.,, '-~· ,· :,~ : • ,'•' '.· .. • ' • 

,., ~ 

',,: 

: ;:, >·~ as·densitonietry~;Jm?
1
:_w~Jndic~_te )he:·_u_pits, ;in q~esticm ir our suggested ~mendmenfto 

I , ; > ~- , . 'page 5 . w~; ,eseNe ;;h., le~' ~~i~~;;\~; ;;;~ ~Oasurement of dose and dose rot~ (Or , .• · 

I . , ,· . , . 
1 

:_-,>:-;. '_· .. ~n~~i~ ~~jrlj:~;t'i~i~~r~t~~ -~(~f ti~i;/·as wi1\ ~l k~ow:le~ge. 0~ ener~y distribu,tio'n :a,n~· · 

I 
~.:~::,•.),j•\,r T' /:'\',, ."::;:,:.,}•.~::' '.~~~•, •: '.,_'' :; i,\,'' '.,;·•,.;:,•:".'\ :~•;•• ':, , ·. , _ · . , ',: ,, ',' , ;,l,. 

,\' 

::{i:\;'.:·:L.;l;.,;'.~i .. >',,q~,ofptJor.\'
0

fl°:tt~ms Y>'.ith,ih}i~su~,~ ,.Ft.~rr1 .tbe\tE:~.t,.; we;,t~peat(' ~e, 6-~I ieve ,the aut~or(s); '. ~ ; ' ,}.\- .. ' .. ; ; 
J :.~'~'<;r,:l'\~;:;>::?:\,,_:,'.:·•;·,:·(,j\{':{}f>\\!'. :f::>/,'/ ·:·::;•: .::_.;,,i// •.. _ '_:_.\, . · · .. ,.• _· . ·. , .. . :•··. · ... /'.~ 

·(•··\'.'\;<.;-· 0:i·:;,··;.is te'ncfin~f to. use the:latter'mear:i·ing for the.,r:no$t· part-, though_ he 'does not make· this· dis--::-' > ., ··h ',;\;·:,, 

/!)~;:j[~]t11:~$liiiii~.i~~:7)!;'t~t~t~tJi~,~:~~'.Wil~~r~~f :~e'.~!f ·i°.£r~ii:~:t~~;1iii~t:liiil 
P 14,-.L 21 . :<~•~~.'dose· and-obsorbed· pow~r density:_;~?'- .This is quite confusing •. Are· these ·con-;. :_ · 
':i}:t~:.J·~:-/:.i:;>r'.· \:.){ti /:!'.i/'.':-i> . ,!::' i;/Ji,;~.)\h'. : '//<(:i.~( . i /. • . , , _ :, •• "· .: , .<- : · . ,. . . , 

/':~)5~: t)9'. ~e'p~::c~~t~stipgf oppp_sites~~·si~il~r);9r>~~h~:t? 'According' to t~'e• d7fin_itions q'1•page ?, ,_. .:.:-.'·. 
.',, ; .. ::./ • \i I>;, ;;\;s:.:.•,"f~':.-:'/· .. ,,'•(>•:~·; •. >_~'.;,,'.·i/_;r\>,,., ,.\•.· ·! >. • ,'•• .. ,.'_/· " "'., 
. ' · .'.~- \'.F._::::.~b~~rl,e_~._P~V/er:.1,~~sJjy•' (m~(c~_~>-~~f'd3~e:_94<~~ are 'easjly inter-conyertible .. if tirne of .. 

. . l 
~- ;. ·.1 

~ .·. :· ·. : . 
. . ) 

'.·}i;;;:;· ·i•'····,:.:.;.:'s:;.r:::··:.•,t",:}l:". -\:~,t::::j,:t;. t .. ,.:.··-:;:;:•r. ,_,,·_ '\• . _ . _. . , .• 
-· .exposure _is knq~n a11'd the d~nsity of the_ tissue involyed. Usi~g our a111endments, the,e . . ,., 

. ,··.J. ,'~.:-~.··~~:.· \·:·:_.'~\·<:,.•;'-,,;/.·\,}:_·/i.!._:~> ... ,\·~.::,,··~.,.:_,,.~\.;::·,<·.··." ' .. : :-•' . . ,, ., t.,,.( ·,~?i•.,·.!, 

·,. ' i,:>.·<';;,> te~s a;~ r;ier;~1d<:t6::~·:d~J)rCl't~'-_'(~\k;c·~2j ·~~d'dose ,{jjkg). 'we;rir~ n~t-fom~p~,; ~-~~h:'; '.\\: ,• 
;•:r ;; \' , :• •, ••,,_'I , . : ·, ,'.:: ·; :1 .• •t\ ', .(\'i;. , ••; ,:,'.: ~ ~-{,,,•-::~:)\,/~· • •~·: ::\r . . .. , '. . . ·. . . • ; • .' -', . ·. '; • , ) ;, . 
)?.>:i:'; .· ''. ·,qny ·. 11considerable·,:controv.(:H'S)' over tbe:concepts II .of dose arid dose rate' in connection ' : •' 
-r:~;:":"/'- .... :::::.}.:· .. ·.:\_ <>?'}Y'..'i:::::-•i'.(:\/:·:'./i>:::t:/,.::·:r 1;::·'/'/;-:///i'° ·<;· .. _· ·_ .. · · · · -· .,-

ji. :~c : .: .;,',. ,. i :, w-~,t~ t·~ :•~:1;;:fro~a.t~~,t~t~~'.c/·~~i~~o~~~~,~;~t.~~;io~_requency) R~G's. It cou':d be_ ~ore 

I ' . '. edifying to ~~t~' thi~el~tJng\,~ ex~su~~·:rat~': (~W/cm2) to the ene~gy absorbed '(dos~). 
I; ·'.•:<:--,j:·.~;-: ·_. :.:t;<· .... : ... ~1:\• .. :,·_.:·.,,_'.:.~.- ·--~··.·'. . . -· . ·• 

•. ,,i·,·::".,· ·perlJnit time·:(dose;f9te)~·- ·:'··\•;_ · •. 
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' • ~ ,,, .',:·,r .. : -~(::,•,,·~,, f••, '1~1> <~ '.~•:l_.r•~ir.· .. :-{;"~_,'. . .:,~•-"-,'. 

I ~tif J~;;(lt;:i ~;:~ta·~. s~Lci~i. ·. ri .. : ;~ .... • .. , · · 
t: <'.:\}:',:f;-.::;<~v.'.\~\1<~.;>? ;/i.< ·_·::-.:1·.,"> ._,'-, ,·:,-,.·,fr_-_ - - . '--

'. --· ·-13 , . . " . . . ' ~ \ 

j /"~/t}'.:,:.:::-: ~:a~th_~ffifal~ in ionizing ra~[tici~ Ore'quiie familiar ~ith all these iermi so this 
i! .•U!~-./.'' . - fi-. ~~at~men~ is;riofquite, ~orrec,t-... ··· ·,,-·· - -·. 
If::; .. ,.:: ., .·,.:-: ,, .. ,: ":::<,. :,.:•i,~/c:·;1•~-,.;.. i.. ,_ 

!1 :· f 1?,:'.·:; "It has oeen ~e-i'I estab!i'shed~ ~ •• 11 lon.izing radiation protection guides are ex-
1·. L 1~3 .-.. ;':--·:_:.·,.. _-··<·. .- - . . .. . _ .· ... _ . _ . 

- _: pressed as.dose rates {rems per year) 11ot doses.•·lonizing radiation experts are familiar 
. ·,· ; .. , --~. J /. :_: :_,· .)'' ,:<•:·,' :.< .:: . . . ,·., .. '. .· . . -·. :; 
· >': · ·. ~ith expo~ure, {roen·t~ens) and dosE; {rads) and certa_in relationships between the two. ·'; , . 

• ~ ' • \• • '• •i ~.· ! ' • t. I ; 

·.we still do no(measure dose, but the expesure or exposure rate an"individudl feceives.-., 
' . . ~ . : . _, 

~· "• ·> ),,t,:'' ;•-'. I:>:'. .l, ··~ :' ~ '-...:, I • ,.-... • • • ' ' ' ,) '• • 

1 
·' ::; .;; i••,;.'<<?:,' .With knowledge''of the radiant energies involved {LET, RBE, et~~) and their behavior,> 

•, • : • • . t ', • , .. •, •: I ~• • \ > • 

·•'· 
'· 

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

dose .. is 9ci!culated and integrated ove'r time, then compared to existing standards which -
C • ',, • i:: /:;~';\i_,/:f , ;; ,' ·, \ /i I':««.-•;, •. • '. ! ; l , • • • 
'are '.e~pr:~$$~_d,-in, still.·,anoth~f, u11iJ, {rem$ per y~qr)'. ,This\.mit is e~iuivalent t~ dose in., ·', • 

'·, 'w'r: • ' ~ •.,·\ •t 
' ')j 

_, 

' -~ ·-~-

. ,I 

. ·· '_:-(\':ii~·.:;, ·:-'i',.-:,-,··r:'·:::·; .,/';:,:. ·,,:-··,.,,~ '., · ,·. 
rads 'times ·various qua I ifying factors integrated o·ver time. Much discussion 'ana problems·. _ 

._, : '·:, '.:' •·. \·:~,--.. -·,-,,.'·.''.)\ :.:-:,:> -. ,_· ·-.-·- .· ·.- : . . · __ . . . . ' :- . ' I 
' f'' 

•::,still exist in)he ionizJng radiation f1eld regarding dose and exposure relationshi~ ! 
,,••· ;; ~-~• ,• ', • I • • /t ' • . ' • ; ' ' '' ! . 'l I • ._ J ~ ' • 4' ' 

' •.' . _,,· t ,·_':;,!•"!,.,_,_,_;,·i. •. ;: -~·:)·_·,·~+'~~>· _··~> '..i: ~- ~.:·~ ~-- .. ~ ··.·,·: ,· .. ~- ~.;;- . . .. : .• ~:- :,_ 
.. 1 •, The gui~es':are expr~ss7d,'as _t~Efdose equivaient per unit ti;,,e (cal~ulated), not just 

j l, •1_'.A_! ~ .. If•·· ·.,,:\, ·(-,_~,.-:_/,·~··•;. ·. ·,.i.;1~- .. :\'-~'• .,··, -~,L ..... <:.;,, /:··· ·._ . ·.~.:. • . (·.. 1, 

.'.' > ' d~se > and -~;1 i .. 'th~ ,'.infor~at·i~K co~~s f~~~ (1) ~x~s~re 0ea~-ure~ents i (2) I ength of tfme 

··• •·••}it:- • : !?~::;x~f ~~~f ::(3>,_ji~;;;dg,1 o'. ·.q u~!i'.'..;~ .;1:~dfrion in que;tio~·: · T~~ •. io;n iz in; ~:iati~~ · 

·,\ 1'·,·': .· · :g~ides ppuld.~~i!y oe.Y!ritte~ !n.e~~u,re terms. for iorrizing radiation.since this is what · , .... •.:~ 
.:f1?\;;·( •i\tJ;J~>tJ:£V;_);l/~~;ry:J: t::,:;;,k(··(:;,·_·:.' \::f;f fo,:i :?::\,;,.//?·:;_,:·•:r -,.,. ··'"-, , .-.'.;_• :'-~··-- ii, , -•· ; ., ',<-~: · ,, , "::·. 
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presented less of a hazard_to,,-man·since ifwas·not absorbed. ,-Without biological effect· 
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· · .. further research.<. 
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biologicCJI e~~rtis_e lor similar reasons. 
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.· _:IIBio.lo_gi~al.r7sehrch • .'. inside _the tiss~·es •. 11
: It _is true that dosimetry research· w~u-ld 
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·:·be accelerated ~y such a probe, 'and possibly·various mechanistically oriented biological 
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effect studies, byt not biological eff~ct. research in general, necessarily. I would 
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··,;, · ..... ,externally applied. m~asuring probes forj,bystQ!qgi~c;il ~~rClm~ters· will probably be of.·.' 
. -~ .. , .. , ·. ·:.,,.,- >'. · .... <.:.-',.: .. :, ,:'. \ ... : ,.:·~"·:"\'•~:··•.; .. ·.,., ., .. •,( 'Jf'. : l'''. __ ,_,~·::·~·:::::'.' 
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': 

.•. 

• I 

I 

. I 

• ; -,(,• ,!,f,1,4, ... • -,~ -~- .... .·,~ ...... • • ; f,.). • • ~. • ··~ ... ;.. I 
"~e~.,,t-,.J.,,,•~,.1"rt t,,(/li")'t~•~.:•,k~'l:1:~:·\'/I .:'~"t'V,lt1~• •.li.i,•,•/',,..-~tr•~,r'1v.~.,,l1,--:l',"t,1• ,~-" ,.,,1.11, .. ,,,..11•~ ,, .... ,. .. -t~ ... ~ 't! .. ~, .... f'~ , • ... f" !.', -~, 

~\}'/{. · ''.' ;(~~i±~.~/chd'.J'~'fl, d:'n; {\o'!',! try :~rf ~o_i i~~i? '. spe~ if; c a~ i ~~Is, a~d !~~ fa~tl i If.~ 5 ; r, • ' ..•. ·. • .. .; ,',: 
. ~'.: }{':; . : <:'~:: T~is°':~~t1a·-,;~~-:t? ~tif,I 'i'hg'•,of' .. iri't~f~st ;,i~n~· mci~y·· errors. due to lack· ~f i~!~r~retative-, f:: : ... , '·1.,:,:•,.-.:, i" ;:: ,_) 

,. / ~ •• :·-: -.·~ ~A~\~:,,,.£,_~·,." f~ !. ,{,I~ 1 ' .. ~t l' .... \;,~ r,; . ' ·t . ~ , ~ .. t : I 

, : ' r' ' . ~-xpe~ience., ... ,. Y'e agre~ th.at sta11d~rd ifatiop. of:Jem,,s qnq concepts, dosimetry and dens i- . ' . 
,_,·;t•-•:·'. 1'/i;·,:::/.it·.·!, ... :. '-.·:-.:.·- .. ··<:::': , - ... · .·. -·.;·_I; . 

!.·.• ,, , .. :tc,metry, and oth~robjecti.v~ para~etric ge~ils_sre>uld be standardized~ One:gets th~.··.,~ 
,\~'., '••.',1 I l' .·.,:,• 'r ,''\.. :.,: /~<:;' ,'f·,">.~:, l ,~/;,..·,Ji/'."•.- .. ,,:,'.•. (;;•<. •! • .. ,· !, ' ~. •, .•, ': •. ~ / • •.. • ..... ; 'J • , • 

~~ · . impressi<?n,· however,~ that,th~ e~~rim~nf9,I, ~~suits wHI end. up standard!zed also by· 

,, 
-.r,·· 

. t: 

::: ~·.·. i _::·: ··."~;:··~ .• -:,:;> .. J.:, ·>\{/~~i ... ·~~·:~·: ... :·,_,'.~::•:.r·~-i· ---\,,~.·~.':~~·~:":.•:··>".·, .~, .. ·:,~ .>· .'· . · ·. · · · -~ "·• · 

m,ak_i.n~/~: °,~'.~~:t:t:,~r~~:rf~tt ~~~!~~s·~~d:t~f vic:e ~e~a· •. I~ '.~, t.he effect in-t~~./ · 

intact re'al an,imal·and in'man that.we are· interested in, after all, is it not? -It sounds 

::.·: \·. ·\·"<:~?·· .·:\: .. . o''-: ,:-··,::-<>-·· .::.'.: i·· · •. < · . · ,. ·· . ·: 1·• I 
like the authors, being members of the in group; ~re trying to acquire hegemony ove~· 

. . ; .. .::,: . . . ' ' :-:-. ~;_ :. ·,: ··.' . ' . ./' .... ·', 
~ . '~i 

••.. ,..· . ·t 

:; ·1 · 
) 

{ ,;· 
. ,l , ; I' '. ~ . 

' :1, · . 
• 't :'\,; 

' .. /• ''l 

~ . '• ,_,.,,. 't t <' ; • 
... ·. ', ~. . . 

" ., 

•• 1 ~- • 

i ~ . 

. ·, 

.. " •• ~ ·- • " ' •' ' ,. • • ,. } ' ~· ' - "~':..) - - 'I·- • ~ 



• I' .'f> \, 
,, 

:~ : '' 

iii ,, ·, : _' ··> .. ~ :·. 
' ' ' . ' ' ' ~ '., .. •.... _-)~t••; ,•:~, ,~_'(__,>,.~•h ;t,• ~ '• •tr• ',.: ••,: •,,,~:•••~•• .. ,' •, .. ,,, '",J..',:r~. •,~j/j',t.<-',;i'. ,•,:,,, •,: ,' ~': •, •~•, •; •~·•• •\•-'•~ 

. . r-f:~)y\ic~~wave Standards: 
....... 

. ~~. ~ . ; ~-t 

' ) ~ 

1, ·, , .. 
,- ' 

I -i. ·;. • • · such researc~. .Th is i.s grossly. i nCppropriote and will be ·de tri men to I .to th is Ii el d of • 
I • • ,.··. ' . 

j ·,,. , . :.n:!erest in the •futu7. 
) . •', . ' 

' ,,, l 

. '., P 22, .. : : 
: )- '.18;_20 · 
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, .}'•;;_ ,·:-.-:·:·~;.-,;,..,:,:.\!:,1:•·_-':::·~::.- .... ', ·: .'· .. ,'_ ._· :..·.· ' 

.. . , .. ·,,_, · we in We~_te,rn .. counfries have _not'o~served,what the Sovie.ts report • 
. ;:/ _.. i .. ~ · '1 ·: '·1 

1 
• .- ::1·: ;·., ;i;.;::'f\)_:::·:,_. .:c(:-:·. / ·; <,l; )/' ,: : "c/ -· .,• .·, :/: :. : :.:.; .,. · . . · · , i > , ·. ·. :_ . ., : .... · ,. 

·'.:·~, f' ~~ L' 1~~20 . ,Th}~·}(~ i~':~,e,\ !~~_grn~~t/~,t,is ·!o b'e viet~~.:CJs· lr~oti~nal. · A la~oratory animal 
-. ' • .- r 1

1 '•< ~ •t~:~/".'!·~·/;~:~~<··~··:,<-{°~t ~ __ !·"~;•~'it :.1i·_;,'·/. ~~. ;_._, 
, • 

1 
is no measure of tolerance· c'apability iri .a h:igher.organis.~ phylog·enetically,. particularly ... 

. :? . .. '_.:r·ri- .~:·:.:: ,;;t,:1:::'·--;;:'1-i'(,i ./:/'.~.it;~: ."it,.·/(·'.:>·>\··•-' ... ' · .. : . .' '••,· .. • .. ,· <,, . •. :· 

... _ ..... man. ltdoesn1t even give cf goo~ idea of what an equivalent.wild species is capable.··; ':· 
.~;.:: •g;· ,, 1;\,\.(1:)i;:,,,~ ,.,;•%1i/:ii',:;~fl1,;trf¢~?;Ji,i{~,'. ', {{;;','rlix:J-,!ifh)/·•iii]i:it~{:Ifo.,ii•sJ~;-tiht ,'. ·:' . '/ '·:~ : '. c . :t:,.. / .. '. ·':t· :.:-;: · . ,} / '. ,' . 

. . ~:;..P-.. 25/: L·,io:i24.t,'.,~: Thtstts ij.Ut,;'c~r1e':~pp'r09c'.h i;,JIJ.~},r~porf~~!i·o:~!d offer 9ther alte.rnatrv~s •. ~.hat w~ ·1 •• 
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"}tf'}} ·:f: )~;}ir::Yi~11/~&,~:c};fe>:,1,~~~_': i~-~thi~~tqy&i 'WaJ~e~ti6'Sd~: by the author(s) 'which ore -~ut ~f · the-<• , . 
;'_ ., ?·'/·_,.·' '· ~ .. ;,,,• . .· //}'i'{·<~f{:. :.•,/:,:''!(,.:·. '\. , 

: .. , ·~:scope .of the purpose of thi.s reP9rt. .. :<.:-.,: .l 
•-.•~•• • ·<•;. , ,,,•·•;/,'t' , :.•,,:, ,•~:,:LP:::>/:;;i';;n;•:·;;<i::\••~/ >• ," •: ._.,,•·'·~·• •,':, .',<: 

· P 26,.[ 4-13 ,-'· V{e agree-with the,:inhmt and'st~ted obj~ctives in.t~is paragraph as an,area,of work 
... ,,.- ···:-·, ·_,::/.t;.·,:::},,:-:.,:'•·'·'. ;>··:1_:,\ ;:· .. :·. ::;-\·>;; , ,· :. ._.· : . . '· < 

that';n~ed~ devel~prn~nt) '~_yt_we _fef;lf.thQt the 'author(s) has· gr95sly overstated its need, 
. r 
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~spe~,ially
1
Y1..ith'.r~s~_,ct.t9~sJapq?f~ 1~et!~P9,Jr).~p·~~al, and _hazard ev~luation in pc1rticular. 

i )\;, .. .,- 1 · ·.,·,;:_{·,.·:t1.\/\.:'I)i·}':?,.;/:,;_;:·.;;;.: '.; '.:_·;.-:,,?'.;'\_};·_. ... ·1 ·~\.. •·, 

'l;_ ;, . ' ' Note,: carefully'; that. tpis repc:,rt has cop,plet~ly i~nored effect analysis with ·respect to> 
:·• . . , / . '' ·. :.: ·n:'r ,,':'-_{:\ ., ' ;, ~:;::· \'. '' '. ~,, ; ,:; : . 

\} · ·. ,,: hazard ,ev~!u~tiQn°,.'.,' ~- ;' . , ,-.. , _ .• .. 
i',.• '..<),t·:·ti:'..·:-::·".,/ •·,•.:. 
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.Generally, we ~uggest avoiding promu:lgatiori of THI as an index in itself.; NIOSH 
. . . ·.. ,.-.·, . ',,. ,";.. . ' 

') ... 

' ' . ', . ,, ~.:, \ 

' is•·cur~ently ~sing the WqBT index· in its reg~lations on heat stress •. Suggest the keeping 
_',!' -~_-... :_• .~: .· _ _. ·,'~- . ,_ ·, /~ ~~ .>· ,h• -~ ",' . . .. ·. : ;•':~
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of such ~ecord~ by stating what T,HI contain$ but avoid the use of the term THI,' thus 
. ;'._. .1·.- . . '>'· . 

. avoiding a~y'.'c~nflic(wi'th-\~hat is~in)>ffi~ia(llSage. Jher~ is pressu~e for NIOSHto 

·>·~h~nge, th~~r;~tc1n.~a~~~; .phrasing therri:in terms thaf'ai-e mo~e interpretable phys.iologic~lly; 
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. P 30,' t17--18 · .'.'Uncio~btedly' •. ~·:·incre~es·. 11 This expresses a personal point of view that all of~ 
. , / f ~ • r, I 'I, , ~ '.• • •; • I ' ~~, J • • , , • ' 

'•.~ _..!:,'•''/,~.,_•• ~ .__.·•,//•,•., • ,i, l''I ,• ,','(":·: ,-,'.•. ,·" ' 

!t · )t ':, .. ;,\:·:': do riot agree y,tith'. Suggest changing this to read: "Undoubtedly, more risks, benefits,_. 

I :,-,: i/? ~~~ Ove~;~~.:~ t{manki~~ ~i.il be:develo~d as technology increases," The next· 
i;f • .,, ,l . \ · 

:11 • \ ·, ' ' ~ .. ', ::·< : ', . '_.' •, \~f ' I -".,' ,·, • ' ., • ~tr 
,,t , ,\,.,.., . -> _ • s~ntence could be' al1tere~ slightly,, then; "Advocates pf the benefit philosop_hy •••• 11 

· .P 30; L ·23-2_4 · Does,th~;author1(s) mean "hazards" or; i'biological effects, 11 and t~ what e~tent th~se 
: . . . i ,, ' ' : ' . ; . ~:' ·_ + .- ' • . ' 

·•:--':.,, . •... ·.~i.. ?·: /~~ .. _-,.;.··.-. ·:i:~·.:-<.,~-. -'.-,."' .~' "'. 
> •. '•',.:::;, _'.: : •. ;-: • effe~ts.r7pres~~t Q. threat to' health ~n~ s~f~ty? 

· l ,. , , , _). :" f ", ·,·.h.,; ,;:;( .", • ' ._ ,, > l , ' , ;7" • 

• •=:'l ·•:·•·-'. :,·•·.·._1._ .~<,;•,><.:. ·,',.· ·,'. ::.··, '!.; .. _,· .·.: ''.'.~ _: ,.,•::•j _·,,.~. ·• -.~,~•_,,: <. ,.: . 
, -~ 3l,·· ~ 15".'18 .·. In L 17-_by ,11 

••• not hazards~ •• ".we thi!'lk you are referring to~ risk of harm t~ ··. ' 
' "/'• •. "' ._ •,,t, t , , • ,"I•\·•:,. ' •· r , < • •~• • ' 

,. \ health or, if {1~k is accepted, a ~s balanced'by ~cknowledged benefits t~ mankind.-·,' · 
;:·'1;·,';'x:.:-;,, .... , :, .r·,., ·' •.· .. -.~- . - ';[. '. :,\ . . ','}_'~·. ' . ·. , . • .' . 

·•~:;Omit "· •• pu~ respect give·f!·tc, h~zards.11 at t~e en'd:,.,. 
·' '•::•i '(. ' ' . ' " ,. . . ,:, : .,·,;'.i·:> -·~. . J· ' ~ : • ,.. . " • 

· ··\ :.;:j; ·., ·~~ '. · . ~· ·:~·•'.">i:(:'.\ ._ -'· / ,; Summary'of Research Needs . _. · '· 'i · 

':!;•·i·:\:•::,'. ,.. ; r > ;:.' ·: .. : , .,,f'.} _. :. }:::\._,; . ··• ·: ;~ -:7': . . . . . , 
" :-~j,P 31; ;L 20: .. , ,_· This is_ a·'co~mittee', repor;f.' ''Personal 'yiews" are if!appropriate, 
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1·P 33 '. L 2 :: ,l ,,·'," · · or are genetically expressed ·II -~g~in· li~r~ is a value judgment that is open to· 

@J~f'{C:(%ij;t;u:~ii:;1f:~'iTf f \\jt[j);::/• . ' , •,/ · . , •~ , , . - . ' •: '• ,·., 
<i~a·;;:;C§:_ ~M •• ', ;;.;l·pc;ssi~I~ haz~~ds'::·~; '>"Delet~'rious'~o~~eqoon~es is ~hatyo·u mean •. ..: 
Y--~•<y ·· · .f':·.; ·' :/< :·'.,··, . f' ;.," '; ' ,·~)::_.\ir ; .~:\ ·' .. ::u . \· \ _. · - · . · ·. · · · -· · . _· : 
~P.33, .L.8""'.10 · .We disagree; Knowing i!'lcident energy ~rameters and the effect·produced as well 

... ~:\;';.~~/ .. ·,~,.. .·,. .· . ( ... ~. . \~' .. ,' ;, •' ' ' . ,,,~ ... ' 

l :, .',,~ .:_• ; • ",''." •• •. :-. ,: f •: _. ' l • •:. • •, ,' '•:••: • ••,{_t : ': .,j f • ' • • • • ', 'f .,:•' 

-;,.:;" .as;the species involved; animal handling and ~_straining practices, etc., we can compa_re-· 
' • '• , _, · · · ,;"'•1 " . ~ , r ', • ,\<~ •. · • ,• 

,\1~•;:'·,' .\· .. ~ < ·,: J ·-·:· .. \, .• ·,· 1,-... 

b~~,~·ii?i' ~~~lJ~~ .. <·-,i~~.~e~~-,~~;~-~~{i~··no~·~·si.~e qu_a ~on for' this cit al I_. ' ltdo~s .e~~p~: .· ;' . 
• •· '-t,.'f_.,, . .:,_.·:.: '-.. .. ' . . :·: •. _; ~JJ'.·, .... :~ ... '.·,-:c:lt.· ,:,. •{• ,:.'" ·:· ,. ,·· . :~:-' ,...-: t.,'..:.,•;/~ ·~·\.r· ., ' ... • . . )_ . 
the concept and will,' poss_ibly fden,fifyicire~_req-uir!ng f~rther work~ 

': ·, -~~l I I;,..~ r,: )·· • ;t .,,' ~ ··::>,. J,1· ," ~·--:~ ··~·,1., .......... ,. ;. -: ' ~ .. • . '.· ·~ 
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,• ' , ' ~e, ~ugge.st thqf:),he :~~tiJ! !~•:~,~n,ma~· Qf}e!8i~rch .t.Jeeds II se~tfon be placed i~, ~-: : ' (:' 
•~:·•i•~».'I •t•~, •,' • •. •,'.•,,: •~!:\j::•{7('~~•,\•'°''1:i.'~'.°;'~/t•;,,•<~~.-.~.~,••'r·~·••./· N,_l }1'f'<•','.";;~'' ,~ ', • • '• i ,' ~••., .,., , / 

. > paragraph formafto iavoil~n/ ~rtifi~ial priority assignments by redd~rs of this report•:· .. -,. -':: :- '_. .· · 
·'.:· ,, ·. ,· " .. •.·,.<·.:<.ti'.'.:,! ·:;, ·:· :! ·<.:, .·. ·::,,;:;,:·,, ..... \ ··, .. ' .. '.. . ·., ' ' ' : 

. We also 'prefer enco~ragement ofq r11·ultidi$ciplinary approach as the highest prio;ity •. · .. . .. 
. . ~- . {. ; ,'. :·. . . >. • ,. . 
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f ~-~ ... :.:._:.~.:.·_,_:_f ?\i:{;;:,i~i?~;ve sLa~s ' . , 
..,. ... _ "-'I> ; • ' I , . .• ,, • , it-.- , ·f/i·\·::/,;. ,·: : lf}he ·com")it~ee. fe'~ls bound to assign P.rior'iti.es'; it is suggested that a multitrack ·pro-·:·::_,> , , ' • . 1, if'~-•:?,,:. ~ 4' ' , '\ , , ., < ~• I , , 

. .(>.-~·' ,.. gram be listed diviaingthepriorities_in the ·various categories.of interest. This will {).. ,<; -', ,·,''·;':.\ · .. ,· ·•·, ·,. '. 
.~void interd ·isc.iplinbry 'squabbles •. In the. I ist we suggest the following . ', ;. .. • '... . . : . : . 
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.. ltem-3: List ali-'items as neur~phys,iolC>gic;:al effects h_ere. --r i :· • '"~- . . -~ ·, •~ , .•. , , . -,,. . . . . . " l • • . -,..~.I. 
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.:-, ltem"4: ·Use psychophysiological ·correlates instead of neurophysiological here. , • ,,., .. ; .< , '', ' i :. • ... • . ' : '. ' i f ;: : '. .·,. , ·: ' :1 ' ••. . _.. • • • . " • 
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