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~··.:~-·~-~c.·~~-:_ .. ;--!•_·:·:· .. ~·'""l ._"!! .. ·~· -~ :t..·•;'-'1'...4 .. ~ _'.'e;·r~·:t!Jt,l' .lt~~l •;v:, ~ ..JC.''.''i.Jl 1~;z~··:a~Je 
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(~')::a::.~·:,:.~·.:.'.;_, ~t.! •: .. .JttJJ t;;~: ..z·Zt;;.o:,..,:iz t;LC? rtdq;,t;a'! s~,;~{,­

........ •;_·•;~.;;:~: ~·t.-·~p .... '•;.a ~·;.i :t.-·_.;,,zi-1:.A.r:3S ~:-:pZOJtdJ. f·:t thtd "'liZit..ur:h );.;~;-
: ~,:;:~: _£.;;~·:.1t.!.J ~~;-~ ttJ..!:;•;~._;~,.;s ..!:.C'l'~~LtZ;,: it! A.Std or :A11..1er l~'JeZop,. . .,:);t 
:..~ ... ,-::'::.:: .. z:~: ~..,:~·=-•:t:Ja ;!~:~tJ ~·~,r:;·~ i..-z~Z:A..lc?J. ':f~tJ te~ilr:OZvJi~az di·.)ii~'t;; 
: :.~zrd ~ ~ ;:_'.,:]td•z .L...:;IL_;;..·..z.r~ ~zd :c:'-':m :. .. r .. c:s J.e'JC?lop~J ;'o1• :Aoe? 'fJ'd the? ."'1il i tar:1 
......... ;_i :;z..:a.,:] .ie;;~:.Ypr:3..1 f.:r .. !i;::i . .zn appZia.2ti.cr:s is sa J~ff:..£1e t;~at i: 
:.a :: !.r:;,~: zd i~.JSS~b Ze to SC?p~r:zte the t:JO :zn.l s:-=.zz have 2 report 
:;:...;: :.a ;".1ir::1 I'tdpreardHt..zti:Je of the 1.1'..-U'!'C?nt art. 

(U) Fi•:..zZZ:h reao~...,zi:;inJ t;ze serzsitivit'd o~· f"'land of t;ze 
: .. -; :.-.1a J.J:Jere.i irz this rt::port, it i.J~ not irz terz.1e1 t;•·lt in~Z~si.on 
. .:_·~ ~;d te~h·::._:;:Ae Ql' .le:Jiae sho:..ld be aonsidertJJ ar. ~,.,.d:lrse"':ent e:.ther 
:.·d ~~...=...; .;r R...;:J._~~ an.i in i,zatanaes :.:here propri .. '?tGr:J eq:Aip"':ent is 
i:.aJA.cae?i ::znd!or ill:Ast1•;;,ted~ it has been seleated -.creld as an 
e.:.:.-:;; :e .;f :..,h.:t is aurrerz =ld available or in :ABC? ar...l J.?es not in ar.'d 
--~ ~=~a:it:Ate a reao~enJaticn Jor r.he part:.~~zar item. 

INTRODUCTION 

(~) This trief survey of nonlethal weapons and the supplemental 

:~r-:•':l·~:; ::;i:l io-:raD"'~Y (see Appendix following reference list at end of report) 

...... 
It has been organized 

(1} State~ent of the Problem. ~~~1ri1es th~ aeneral crit~ri3 
• ~~ .... ~ _.,.-. :.• n;r.i·:~!ial ...,.-.,lr''.;ns -1r.d the d~sirable anj 
~ :-··- ~ •• !,~ :· :r1 •-~risti:·", .-~f ·,:.;( 11 w~'.lr'Ors. 

(2) Chr?rr;ical Inc~p~citating Systems. ~·"s.·rit'.~s v.lri._:~;..:c; tvrcs 
r,.~;- J :·;,,r+-s, tr·.>ir ,·,ff,~,-ts ::>n thf' t-,Ol1V, .1nd vari:-uS 

... ' ! : or : n J t r 1 t i ' .. n • 

U-NCLASSIFIED 
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J.' : • , • · .• ' ' ., : ! ·~ J,. ~ : \ \t • : .. • t • ~ • • • , ~ : • • , ' , 

1 r • .,.. ~ • ' : t ~ ' ; r' .1 r '· \ ; '"i ·.._· I '.J ! I ' ! i q ~ I • i . , J • • • : , , ' • 

STATE"1nH OF THE PR0!1LEM 

~0) The development and imoleme11tation of nonlethal weaco~s sysTe~s ar~ 

.~.JI 1\ :re~ised upon a~ ldast t~ree assuMotions. First, it is assumed t~a• 

·-~ :e~s~ns JgJinst whom a nonlethal weaoon is to be directed are not alreadv 

.··.:e: :~-= :.Jntrol of whoever is to use the weapon. The nonlethal weapon, ·like 

3-~ :~~er ~e3:on, is intended to extend the operator's control over the behavior 

_,., ;~::vij..;Jis w!"lo otherwise would be relatively autonomous. V.ore speciticall·,, 

-:~-~~~31 ~ea~cns are generally intended to prevent an individual from _engagin9 

:~ .-:esirJ:Ie acts. This brings the discussion· to the second assumption 

.~:-=~lvir; nonlethal weaponry. It is normally assumed that a nonlethal weapon 

~:I I :e e~:loyed in a tactical conflict between individuals or groups. This 

~;3J-:~i=n i~coses certain criter!a upon the design and choice of ~eapons, 

5~:~ 35 t~e requirsment for immediate ~ffect. These criteria wil.l be discusse~ 

'.r-"er s~ortly. The third assumption behind no~iethal weaponry is that it is 

-~-:·5 ira~ I e n.-:>t to have greater effect upon the target i nd i vi dua I than is necessary 

·: :o~trcl his behavior in the immediate· tactical situation. Thus, the use of 

=-~J:I, fcrce, of force excessive to that required to' accomplish the immediate 
. ~~- .. 

-;;, . ' ~r of force or co~trol techniques which wi I I have long-lasting or permanentlv 

: ::~:::-;. -:; ·::: ~ '~: ts is dee,ed ur.des i rah I e. Apart from the mora I arguments in 

• • · ~ , " ~~'=l o.JSe. cf nonlethal weaoons, pub I ic officials find it pr.udent to 

---::-~: ---;, :: ... :1 i: ooinion and try to minimize t:1e political and legal repercussi2~s 

/• · - - • ·-:- t::; I I o" t~e use of dead I y force. The des i rab i I i ty for non I etha I for=e 

· .r·· ~~ ~::e~t~~t~d when there is a danger of innocent bystanders being 

UNCLASSIFIED 
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~;ii ~r>·.i~~..JI:.. 

I ,,•·j 1·.· t'1t.' ~'r't.'Ci~l' ~-,•iysiullj'jil...JI c.H1:j IJ'::Iydu..J!'.o~'.:Ji•_:JI t:fft:•.1:.:. ·..~f ·.·,• I•.:!' -· 

,.,j, ~Jr-. tr·um itt'm tv itt:ITI, it i~ puS'::>itJI.t: tv e-:.t<JUiiS.h Jt:ner.JI r_rit•:r;.J 

; .. __ J'' :~t' u':.it.'J ~u ..J'SSt',;s ttl'-' .scct..•pt<Jbi I it·, uf p(jrticuldr' we<.Jp(Jns. 

( ... ) Tnt: ~~s i r;JO iIi ty fur non letha I i ty has a I ready been ncted. It is 

.... _.,I, ~~''jlr~:Jvt.'r, to.: strt:ss th.Jt nonlethal ity is best stated in terms cf what .rnay 

~,,. srJ~i:;;ri-:.JIIy t:xpected when a particular weapon is used agai:1st some norf"',al 

~-s~~i:~ti0n of ;ndividuals. Nonlethal weapons, I ike lethal weapons, depend 

!~t:ir efft:cts upon a number of factors alI of whic~ cannot be compensated 

•.:r- i'1 t~.e design of tr-.e weapon itselt. Arrong these fnctors c:re operator skill, 

·~t: cJnjitions under which the weapon is employed, the response of the target 

;-~i;ij~3:s to the weapon, and the physical and psycho!ogical health of thos 

J~Jinst ~~om the weapon is employed. When designing a nonlethal weapon, it is 

-~c~ss~ry to optimize trade-offs between its nonlethal tty a~d its incapacitating 

:~~e~tial. The ideal balance of absolute incapacitation reliability and absolute 

~~nle~1al ity (i.e., 100 percent of survival of persons affected) is probably 

:e\~~~ tne present state of the art. 

Inc~pacitation Potential 

(U) Given restrictions on the employment of lethal force, the concern 

~33 ~een to discover ways to exercise nonlethal force which is readily applicable 

~~tactical conflict situations, which can be used against an individual who is 

:ev~nd arM's lengt~ from the operator (ruling out overpowering the individual 

:~1si=al ly), and which wil I preveht the target individual from engaging in 

....... -:e= ired behavior. This I atter ab iIi ty to "incapacitate" might be de.f i ned 

~; ·~9 3bi I ity of tne weapon in question to prevent an individual from engaging 

r ~~~l--:ire=~ed behavic~ wh.ich the operator of the weapon finds undesirable. 

r:·-J~; It ~~is class of undesirable behavior includes a range of violent and 

·- r .... >:;,I ~-=t~. T~e ~ c f i ncapac i tati on is var i ab I e, depend i t\g on whether 

:··1~~ i~ ~a1e uoon a person's ability to concentrate attention on his 
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...... ~ i i \ t ~rh. t; . __ ., ·J, r ' 1 ••• .J l : 1 i r y t _; t•.:r r J i r. i: 

lr1 -'l·J·Jiti ... r., f'··~·· .... 

·'·-· v~-·:·,_,"l'S; t:ll .. ' fir:>t vf ~~1id1 j~ pr·.,t.J.Jl·ly flvt IJfl'.JU'Jfl tu t;rl!-J•:r;t •J Sfr·,~r Jl f 

._:··.-5 .l~·t ,jnJ tn~ ,Jtht)r pv:.>:'''J pruldl~rT\'J uf C0r'lvenit:nc..t: f·.)r tttu pcr~;_.r; usir.-_j 

_ · ; ~· ; ., _j I .. ~ ..l ~- v n • F u r t h t> r , J t.':. i r· db I c c h ..J r .. H..; t ~ r is t i c s u f t h i s i n r_~ il p ,Jr..:. i t:J t i '_, r 

.... :-._• i"'r'l..·Ji.J..::v· ut t>fft:~cts; tt)rrpur.JrineS'J uf effects; re-/C:_rsit,i-1 ity of effer_~s; 

>·j1 :;i J.;> l..•fft.·~·ts; .Jnd preJL:t.Jbi I i ty, obvivLJsness, .Jnd rei iaDi I ity 0f. prir.-

.. J! t.}!'!L.:_t. 

(U) Imnediacy of Effects. Given. ~ht intended use of n0nlethal weapc~s 

!J~Ti..::.JI c0nfi ict situ3tions, it is usu~l ly desirable that their effJcts oc~~r 

~- -···- j :t-rivJ of s~conds or possibly a f0w minutes after they have been use1. 

_r-~r~i~~. thest- wedpons ·would be of I ittle or no value in preventing s;eci~ic 

. ;~~~~t 0r criminal acts. 

(U) Temporariness of Effects._ It is generally desired that the 

e'fe:·s cf nonlethal weapons have a duration great enough to allow their 

::erj•:rs to gJin control over the target individuals or ovdr the terrain 

~~:~; :ontested or both. When used against group~ of individuals as in riot 

::-t~:l, 1t is desirable that nonlethal weapons disrupt group processes and 

·-ere:y_diminish the effectiveness of that group's goal-directed behavior 

· :"'~ e"10'.J;:, to e i tner thwart the aims of the group, capture the members of t~e 

~ ... : ... :, :,r .3~~ieve another similar purpose. However, incapacitation which 

•.-- ;-... r-•-:-; fer longer than is necessary to achieve immediate tactical aims i.s 

·!· .. ·::.· ~""; in~on.;enience and migl1t become an outright bu-rden on those using the 

,.._._,...:-::~"'~dl weapon. This is more the case as incapacitation approaches 100 percent. 

. -..... 

( u)· Revers ;bil; ty of Effects. Once a non I etha I weapon has been use~ 

~:~r~t0r'~ goal ~ch!eved <e.g., clearing a street, capturing a criminal), 

--': '~·=:. i r _-,~I c to "turn off'' the effects if they are such as to endure 

:-:>) ,•,1•: 1·~.) rev0rse the effec1s of these types of nonl('thal 

~1-~ it ~·J~ier to tr3nspcrt or interrog~te a prison~r, ~ini~i~c 

UNCLASSIFIED 
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•, 

· • 1. • · , ; . .1 • i . · · :.> ,_· f .__·~ ~ r v .. ~ ._. i r , ~ t • 1 J t i r ·. l ; .; i ; •.J • J I '"' .w .l ·.., ~ ' i t J t t T • ·: i r • 

... 
r~ .... ~ i"'t.'.JS-.:-n tt1.Jt thL'~~ fc.JturL'S h~lp to minimile tt1e I ikel ino,_..,rj (;f ,,~·-i ~·:· t:. ! ... I:·"' 

0"~1~,r~~~ ~t J "0nl~th.JI w~~p0n. fur ex..Jmplc, d ~er5on whu has Lee~ ~t!J_~~; ..,: •· 

~ .:is ... 'r-ier-ti'l4 ..::ht.'mi.:.JI .J9cnt .:uuiJ injure hir.1sel f, perhdpS fatally. I~ tr.j ~ ;_._. ... . 

'"'~;.-~L'~~s t0 :'~ d b-;st.JnJ~r who is nut pi.Jced under care, and esper.:ialfy if !r•..: .._ ...... _ • 

..:• t'"'~ ..J;;~o.•r.t l:3st fur Sul"'oe time, th~n the probdbility ot _such ar:c.irjer.t~ is. ..... r:;:., 

• .. : s is .: I ~.Jr 1.., d~ u"~~c~pt Jb I~ outcome of the emp I oymP.nt of non I et~a I w•.:: .J;;· ..... ~. 

(U) Minimal Side Effects. The less frequently that si~e effe:ts c~:.~ .... 

j ~i·.~,.. "or.t~t!"1dl weapun, the !TOre it is possible to standardize proced.Jres s.J:.s~:: .. -..:-· 

·.: i~;; t.?~plvy"'lent. In addition, the less extensive and enduring these sije e~f€:.~~. 

·'"'~ less ~robaote that complications or death might result from usin_; the .wed;·:.:...... -:: 

It-~-:, I :•.el·,. are such side effects as disfigurement or lasting disableMe"''t, t .. e ~re 

~e~;i lv d ;iven nonlethal weapon wi II be accepted,·so long as it is an effecti .~e 

(U) Predictab111ty 1 Obviousness, and Rel fabfl fty of Principal Effect. ,.~ ::~ 

... ~s s1i: ab~ve ~bout minimal side effects Is related to the need to be able tc ;r~:, -• 

, . ·_. • • J I ,. ·~ ·J;: ·:;, ,.., 

tne principal effect of a given nonlethal we1pon. The wser of a ~ -­

st-.c u I d know ahead of tiMe how an a f tected person w i I I te~ 3ve .)"'\.: ~ .. ; s 

:-.-·.!.: .r s"'.·..:.uiJ be patently obvious to the user. This will help the user t..: t ... lly 

e,;:l:..i' t~""1e adyantages of the weapon and at the same tinlll:i It will ~ssis1' hi~ t.J r~..:.;-

~ ·:~ ... ~~r .. n~sual and possibly dangerous secondary effects occur, signaling t~e ::ss;~;~ 

· ·: 1 J ;:r' ... f•:!~si:.:.nat·,....~dical al1. At the sa"'-.~ time, If ~he oper..1tor j,:es r-:t "'.!.t' 

: .... ·.·.: :-. P;e effec.t.ivcness ot the nonlethal we~pon, resulting per..,Jps tr:,... ;•-::-

.... • J·;··~·nt~ly incdpdcitcJt~ p.,,.:,ons or Its lnconslst~n~y of fu"' ... ~ti.:", _.,. ... \,~ •··,, 

, .... l. _ ... ,ill ~-r·-·~·Jt.,l·i rl'.Jt t.t· t•rrpi:...Jyt)J avnn _,._.l'n it is .J.-,ill~·l·•. 
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CHLMlCAL I:~L•'\P.ALITATI,~G ':>Y':>Tl'·~·) 
--- ---- ----- ----· 

. J I ; . . .J, I i t ,. t . I: ; •• I' 

•• : ~. • •. 1 I ""t..~ .J;.. ,r· ·, . v. • ', ~ • I • 

ti ~., ·~·r· .. _ ~-~t _; : •'· ]''"' t'-t• ""' .f • J" 1':•! ,t Jll lltf•. 1; :~· 

••.'!~ •. '·~•··.Ji'1 _···• .. :f ••,,,,.,,,, ,••r·.·,fiJ •. fo ~··•}'-,r·J··f'JI •••.J;...··,r.· .. •, 

!''\ ".,.~:·J:ilit~" li·_,t ..... ~ 

...;f" ill-;·,f. r"••l Jn.! ~·I L•.·•, ·.····!r-.i· . .JI w~:j;:.,;r'; .) ... i~·.: : ·"' 
C I ':_-) • • 

ltt'..Ji,:;'l:,j ( 1ti :•1 t'•tli·J·_,j,,.~ ·Ht..' Pl'J~t J'.'~(!~;tJt--1~) 

-·l·~ ;.J~· i·· h,:riJ ·'...tr I; ~tnil~ t'1i.., ..-.1·,;, of ·:·J...~r-,~~, f'"'u(_to ~.;re se>~•:n~ t .. ,J,. ~~,., 

•· •··t.~ J;::t.···t::-. ''-)" ir . .,..._.t•, rn,.~_;~ vf tnc furvr L>vt'r its u·jC w.JS unrj( _ _.J~t~~~~ ;~·t'.:.•··,; ·,·_;: ... 

·.;~,..rt:. ~--'~.JI t..JtJiiti •. •:; fr.:"' "'u·.;t.Jr<1 ~..1s dr\::.Jnted t0 le-:,s tt',dr. 2 ;:>tr·_e~t ·J• 
s~ ~~~· -~r~ ~~pos~J t0 it sufficiently +J b~ I ista~ as casualties. Tnis •js j 

; -~,,. :-~.•r ... ~~tJ_;t! ...;t ..;~..Jt!"ls th..tn th.Jt fr-.JM .JII otn~r causes. Polls ~d·1e sr··:.,•~ t·-~· 

--~r~ ,-~:~:I i~ is ~jJe .Jw~rc of t~e fdcts surruundin3 cne~ical a;ents, t~~Y ~re 

'"'\..:',.·~ J~r~~J:Ie to t~~ir -..se<l>. As I"''re confron·tations on cal"lpu3es an1 civil ·;i:;ier-:e 

.• ! .. L. t-.;:h~S experienced rec-ently take pla~e, chemical agents ,.,ay wei I becorrte a 

~r-t? redji ly ac.:epteJ item in pol ice and mi I itary arsenals. 

Cv) htoi le m~ny of the advantages and disadvantages of chemical wea~or.s 

~~~·~~~ 3re s~e~ific to particul~r agents and syste~s, some general observations 

;, .: tn l:~t.6, an extensive report on '=herr~ical Incapacitating agents ["St.lte-ot-t ... e­
:.,-• ~· .. :,·en IMp,ir~nt of Voluntary P.'uscular Activity (U)", RACIC Report~. 
-.A ... -171-~7 (AJ 37J 233>] wclS prepared for ARrA by Or. G. A. Lutz, Associate Cniet 
-• t--e ~r-:,nic Che~istry Division at Rattelle-Columbus: Or. M.S. Sadove, l-4e3d . 
. • .... e :; ,;,;on of Anesthesiology, University of Illinois College of '-'edicine, 
• :r~~:, 1 I I i~~is; and 8r. J. L. Sch~idt, Clinical Associate Professor at t~e 
~-,'!,.~;·( ···~~ic,l School a,..d Prlt'\ci'lc111 Physician at Cer""'k Memorial Hospital, 

· .. ;~,-:-,, •llinois. This report provides a CQf'1Prohenslve study of thr~e ma:n 
r I ~·.,.:..•~'i ~f -'"]Cnts:. (I) those th.Jt are skeletal-muSCle depressants, (2) those 
·~~· ~~~e~t the c~n~ral nervou~ systc~, and (3) those thclt affect the cardlo­
d~,: ... d ,r StS'P.,.. .• •Jiscel laneous additional chemical agents as wei I as biotogicJI 
;-:•·'•: J .. r~ -,1·.~) ~i-:.":ussc1. r~, 1,t., r.res~nted In this ret'ort on the v"rious 
-,-:··· ... •~, .... :r:~ ar_, In use to1.-,y ~ra sti.ll vJiid as ~re "'-lnv of the conclusions ~,j 
·, • ~·~ .. ! • .. ! > .. r s + ''Jr f uh.rc rcse.lrch, s i nee tho techno I ogy doos not ch.tn-J~ r~~ i j I y • 

.... --,4 ... "~ r•',r,·;.'"'·"~ frJr t ... ie, <;l0w , ... ,"'Y~ is, of course, tht~ n~ ... ~t.'S!ii•y f .. "r lvr"g-
. ;·! ( .. _,.~_,,.,.. -.,.., •. ,.,.;,..,) .v-1 t•~".tir:·~ tn .j~termi.n~ s.-,ft')ty t"t')f,~rt~ tht) ·'·~tlJ"I•-s 

' ••• r-;.~ ~' ~.,.,.., Jf .t •. ~.sir •• ! tr- .,,.. t•'•' :·f'\~ •• ,.;1\, ~·.,,~ ··"""'"". ,. ~ .. ,., 

',CJ. 
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U NC LASSIFI·ED 
. : ; . ] . ~ ; . . -----

\ I I ~ .. ! ~·. 1 ;• · • T , 'r • · .l" ' i I J! I •.: • .· r 4 ... • • 1 ~, T' , : 

_! ..... - .. ~ I 2 .. t.. t .1-~ ' ; ! I ) i ~ ' s ' ; ~: • 

, •· ' , ,, \ .... i _ J I J ;• • • · t 

, · ..... ~· :.. J t .. ·, r _, , '· J 

, t : · · • · .• · t .J I · ' • • ·• i t • J T i • ... ,. r .• : r •.: :.. , t · 

· •·: l t .J' ~ • ,r • ;. r • •· ... •.:' T. 

( _l,) '·'J"'y' .... . :"·v ... : .... · ~>, .·If 1; .. I HI' t•. c J' t: r, j .,j~ 1 Jfl t• .• _. '.•..:•,tr ,r 
!'cr,~·_.::> .,..,::-!t.'"', .Jr•· t•ft..- fi<c :..,, ·Jt'icr.,l r·~·Jt•.::.> ,/f J~r·i·,­

ist:-J+i-.·~.' i·• ..... L.L.!ir·i jr,fr her•_ .. J,,· ~ur, .. ut.Jrte·,·~~, ,J·.·; r•..:·:..~i.:_ 
'r..tt ..... ·r'y. !•,_..,, t• ... ..,., .Jf' ~·· :i:..."Jt.'r"tir~J'c.J .j·"' .Jcr·.J:._.Jis fr..,r 
.JJ!"'ir~i~tr..tti..;'' "i.t t•:,~ rt·-..~ir.Jf)'ri tr;J~_t vr tJy "'•c-,:15 c....f 

.J n ... "·lt•t".JI ..:Jrt f • ·,·.Jl'_~t.Jrit.'U.J·~ ,J.!~inist,-.Jti·.;n. 

\-~) i"'l...' 1..-'ftL•.,:t:, ..;'f "'1.Jry .J_1t'f1fc:; ,.-,.J'y tJe rt?'/erse1 t..v t~e l..j f:.:0 r.,t. 
:,~itJ::~ ..tntiJ~t~~. 

( I ) A;:~n ts wt-1 i ..;h ..trt." J i ~P·~r~t!J in tt'le ro s t . c.~n w·~··r~ ( fv :J, 
.Jci'".:s~~. " .... :wJcr S"X.'i..~) ..trc hi:;hty SIJSC~ptit>lt.: t•:J un~.rt!­
J i,:: t .J:.: I e .3 tFT~vS;>~t.·r i .... · ph.~n .. ~MCn.J. 

(~) A~ents in t~es~ f0r~s MJY be blown back to ~a~p&r fri~~:ly 

pers.Jnne I • 

<3> '·\~st J;;er.·ts nvw in use h..tv~ a rather ndrrow Margin .:Jf safety 
< tn.3t betweeen t~e ef feet i ve and dangerous dosage). '"oreover, 
i~ t~e case vf many agents now available, the condition pr~­
dY~ed within t~is margin of safety is net sufficient to ceter 
alI nig~ly MCtlv~ted Individuals. 

(4) AcYion is not sufficiently rapid to successfully co~nt~r 3n 
oppvnent ~r~d with a conventional lethal weapon. 

(5) In tP'Ie ~ase of some of the milder agents (sucn as CN) victi""s 
freQ~Jently develop a tolerance to Its dCtlon which renders it 
much less useful on a continuing ba~ts. 

<6> The effects of a cheMical (often the difference betwee~ 
l~t.,ali ty and nonleTP'Ial ity) are often a functio~ of dvs.l;~. 
and dcsage is difficult to regulate accurately unjer riot 
or battle conditions. 

( 7) A~ rr.er-:tiont~d earl ler, the use of chemical agents •)f an-v t-y~e 

is distasteful to ~any people. Recent executive decisions 
have Indicated a national pol icy unfavorable toward the ot­
tensl.ve use of some types of ct-.emlcals. 

Criteria for Selection of Nonlethal Chemical Agents 

'·'. ~ ..... ,J -' I 
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'. ' • ·'' I 1 I 1 :0 ' ~ f r 

1 . ~ . · r : , 1 i · J :•: ~ ' , •: I · · '; ·" 
' • ·'' j I ! I' :• •' ~ 1 

• l f • • 1 f 
1 

i .' If•· !i ~ ....... ! 

I 1 ! • 1 i r 1 t ' , : • ;. ,_. : I i . J T i .. ·. , • • •: 

• • : t H": J ~·: • · t ! 1: r'' ,r - I • ~ t •. -i I 
i n .Jn-v ~,....Jn-.:, ·'1 t r . 1 ~ i n I i ~ • ·I .,. ' ', : .• _. -~t: .,, ? I v~:t"- j i ~; 
r'-·1 i'-t:- J~':-'1 i, .tti ·n. 

t. f'r..:>J~J~t:> J,_ .. .,i!""•..>J ·.~ff~cts if" lc.,~ C<.Jrc~.;ntr1tior:s, 
soMt..••t,ere in 'tt)c r.:Jnl)e of a few mi II igr31"'S ~er 

~'"'tic Mc~0r of air. 

c. P~r~it rJriJ rc_overy wit~out lastin] effects 
wt,en sut'_iect is rr:.)"''ovecJ f ror1 the contarrli nated 
area. 

"3. DelitJe~iZit;J- The agent must be del ivP.rable in 
sufficient concentrations by delivery systeMS 
ada~table to roli\e reouire~nts arisin~ frOM 
the nature of field operations. 

"4. .'lo"l-Pel'sis tta'1'-'4 - The agent rr.us t be tem,or5ry In 
duration of its effectiver.ess and should no~ present 
f'l.ljor ~eccnt~ i r.at i :;n orot: I eMs. Persistency Is a 
-rodu=t ~f several fJctors including the r.ature 
of the a1ent, Met~o~ of dissemination, weather, and 
the ar~J contJ~inJteJ. 

"5. Stcl2 ilit~- T"'~ agt.?nt should be st~ole over wide 
ranges of tc~~er~tur~ vJriation lnd storage 
cqndition~. It Must b~ COMP.Jtl.tle with selected 
~eliverv syste~s. 

"6. Aoceptability - The use of the agent must be tolen5ted 
by the general public. A negative response on the 
p~rt of ~st of th~ citiz~ns In~ c~unltv to a 
specific agent MJy wei I otfsot any adv.lntages that 
the agent t"'it]ht oth.-•rwise offer. 

"7. t:'oat E_r[f!.,t~z.'·~•tt,lliJ- lhi' total cost of the delivered 
'''1•!r.t ~·u~t ~;'J p .. :r;rti.)n.,t,~ to its cffcctivt''n~ss 
.,r.!l ·4· rr•· t 1 t i V" with ,).:ct'l" t .Jt; ll" ,J I terna t i vf"S. 1 n 
.,rj·~i"i~n, tt1o! (J".t •)f C\,,,.,j,·_,ll munitions mu-;t ht') 

r•· ,·~-,n .:, I p in r •·I -1t i •.n tn poI i ~~! rt:."·:;..:>ur(:t"'"." 

~--N C LASS I f ... J.E ·D 
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The Search for Suitable Comf0unds 

~--·' i.3h.ing nvtc tt~.Jt J rei.Jtively sm.JII r,umber of cOfTlpoun1~ ,..,e~t t• .. _. 

: • ·' t r·t:' 1-' i r~~~n ts of ~ fft."(;t i veness dnd safety, sevcr;.J I of those f rQrl Tat I e 

~ · ... -~ .-,::- :'~-~r to show spec i .l I promise are d i s~ussed be I ow. 

Irritants 

(J) A sensory irritant produ:es a reversible incapacitation as a r~s~lt 

=~,...s.;rv stimulation following contact with skin, e•tes, or mucous MeMbranes. 

-e :• ·~~ 0bvious advantages of such an irritant is the speed with whic~ it a:ts, 

~·-~~ i• J~ts Jirectly upon the nerva.endings.· 

(u)r Since world War 1, the most widely used irritant has been CN (tear 

:1~ 1 • ~e~ently, ~owever, It has been replaced In many Instances with CS whose 

),:•; ... ~ .. is ..,ore rapid and whose effects are more severe. CS has had wide usage 

; -, • i e t~J"', a I tho~.;gh reports from there have most of ten de a It wIth the use of 

31~~; ~it~ lethal weapons. T~e use of CS as an a~ent for softening the ene~y 

~~ ·~.3· ~e could MOre easily be engaged with conventional weapons is not the 

~'s• ~f<ec•ive indicator of Its utility In a situation where lethality is 

,. ..• ~esi.rej. 

(~)~Other exa~ples of respiratory Irritants wtth approximately the 

:;., ... e ~He:ti ve~ess as CS l're: EA3547, Compounds I 26312, EA3365, EA2542, EA177S, 

-: .. :.:1::, :S'"-j cacsaicin. None of these compounc!s has any lasting effect once the 

,;-:~: ... :s ,.,o longer breathing contaminated air. 

( 'J > The. pos.s i b i II ty exIsts, however,· that one of the aromatIc arsen i ca Is, 

s~:~ ~s ryJ., might be used to produce both short-tenm Irritation and longer term 

-_,-,.~ .... ;-: ~ffects. These systemic effects which begin about 30 minutes after 

'-<~ .. -,.r-~ _,,.rj last for several .,.ours Involve headache, nausea, Intestinal cra,.,ps, 

: ' 1 -;, ~~~ 1en~r ~I depression. 

'·;> r. n·..~P"':tr>r of ill)~?nts, nota!)ly CX, produce Intense pain al,..,st 

..... : ,•.:1; ,.;:.-Jr• r_r.;r:t.)e,tin') the skin, but slnco response to p.1ln is SOI"le\111~3t 

·'. >"' •. ·,r ,..,~ti IJ+i':tn .=,nrj oth,..!r f.Ktors, CX might most efft:>ctively b•.~ IJSt"J 

r · · · , ,. :. , "· ~ ; t "' s 0~-~ o ~ the o t h (.! r i r r i t an t s • 

C8-f-41 
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l t} ~..:-:5.5 i ~ 1-., th~ t"~s t known cf the dna I gt~S i cs i 5 r"'v·-ph i n€. 

e••t'._·tiv~, it J~s not hav~ the desir·ed safety "''.Jrgin for use a<: a 

. · t' ·~: .l' •H-'.~:' ... "''1. ''t>:>e.Jr...:~ is l1e.i nq c,1rr i ed on to produce cor"'pounds ""~· i c ........ o':J •'"'"= 

, ... ,,_"-_, •.).,~r-.J:-Ito '"'.Jrgin of S.lf~ty without losing the desiratle analgesia ar;d 

.. -~~·.! i. ,:, ; ; ~t ·~~t:; 
( 5) 

~)l~~ typical' exa~pl_e of a morphine! ike ~nalgesic is (54640 (etv'1i~:,z:~e:, 

,·_!., ..:J:;se P"'vsical knockdowns of test animals at tr.e microgra"" (of a'jer.t) 

=~~ ~· ~-=~,...3~ (of body weight) range. CS464C as an analgesic is ~oproxi~ately 

~:~: ·;-~5 .3:5 Potent as morphine. As the comoo~nd now exists, the safety "'argin 

·= rJ•""er s~all in primates<s>. 

Anticholinergics (Causing Prostration) 

~~) ~ Probably the most promising of the anticholinergics <agents whic~ 
: ~~=~ ·~e ~3ssage of impulses through the parasympathetic ner~esl are the 

; 1 ··::)I ates. These comoounds produce such symptoms as rapid heart rate, 

·- . .:ocr~ination, blurred vision, del irtum, high blood pressure, vomiting, ar.d, 

;~ :3ses of "'ligher dosages, coma. ~Joreover, these symptoms can be projuced tor 

" :4!'"3·i~n of from sever~l hours to several weeks depending upon the agent 

--~s~-. :o~ of the more active of these compounds are listed In Table I along 

~: ·~ ~? as producing ~rostratlon. They are effective at a dosage of I micrograM/ 

_;:~]raM of body wetght( 6 l 

Emetics 

{~)~The agents which Induce vomiting apparently act by stlmul~ting 
·· .-, ·-• ·-~~_rain ~tnown as the chemoreceptor trigger zo,,e. As lncaoacitants, 

··•.· • :''~ '1:"1{ ~ff~ctive and work rapidly althctJgh not in5tar.tdneously. ~t 

the vomiting aqents Is Compound_ 22~92t'l 



II 

! ;:· •.; j··~ ~"t' -.JI\..:,•I.JtL") t·t~~..:.Hr.Jt' ,)f Plt•ir ,.lOJ•~ ·.)t a-.tiun d'''~ 5'1fetl r·,ti·J. /-~ 

."'·.·:·.,.r.•, ''~'••n .. '\.t ... r, 1.'S, .\..':'~ • ._i'lj rt~l.1.-t'~ ir·ritdnt~, .3rt~ I il-.el'{ t(J rt.or',,jjn t••:: :tf::l'·":~,.··: 

Oelivery Systems for Chemical Agents 

<u> A number of effectiv~ devices exist fo~ the delivery ot presentl1 

~.ot?~ -=""~Mi.:al agents. McJny of these, with minor modifications, could aCCOMMCCatE: 

~~e ~~e~icals which are currently under development and testing. 

(Ul AMong these devices are greoades, of both expulsion-and pyrctec~ni: 

·v~e.s, sce.:ial a~Munition, and man-portable or vehiciP.-mounted dispersers. 

~~~r~ are also avai I able a number of chemical shel Is, rockets, and bombs, but 

t~€se .,~ve not oeen included since their size, weight, and velocity make the~ 

le+"'al .. ~a~ons if only for mechanical r·easons<a>. These could, of course, te 

~-=~rsi,~ered in tactic31 situations where some casualties could be tolerate~.· 

(U> Probably the most common delivery device for both r.~~ and CS in 

r-i:;t·-control situations Is some type of grenade launched either with a grenade 

~3u~:.,er or, mGre ccmmonly, thrown by hand. 

(U) One common type of grenade Is the expulsion type which utii izes 

~~ e~~lcsiv~ charge to either ~mit the agent through a series of ports in t~e 

~~~t~i~er, or t~rough tne rupture of a frangible container. Included in this t~ce 

~f gren~de are tho~e em~loyi~g the new piston release technique which Involves tne 

~.se ':f a t'Ow':ler charge to activate a piston which literally pushes the agent out 
(J) 

-- ~ ~;.., e~; t port I oc~ted at the base of the grenade • Some of these grena=es 

~,~ ~~~i~~~~ so that the escaping agent creates 3 rocket effect causing t~e 

--:r·"?'"· 3~(: t0 skitter ~I ong the gn.:>und. Extensive tests at Edgewood Arsena I ~ave 

:. ,.. : • • • ~ • • -j t H1 i s t ., ~ ~ o f g rena rj ~ i s not I i k e I y to c au s e s e r i o u ·s I n j u r i e s ( 9 ) 

( ,') T .. ;e pyrote<.:J:nic gren.~de reledses Its agent through~ ~urning 

ll!JEtJ:..IAI:. 
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• • ~ ' _ • .4 t " '• • t ) •) t : ', ~ I • \ ' t ~ ~"' i c 0 J r t ) ~' s ' ! t.) t- t r t_~ f j ~ ! ',.'#II • i , 

·r-~;·' .:. 1. ~,· • .._. .:,,,~,_.-.J,,, ~'·lJ'-' .... ·~-II tt.r=-.Jujf' A-14.) L_,..;.;·.;~Ji·J,.:~ ',r 

__ :-·•-..·,_· ;rt•''.JJ<..'=> ... H\..· .,.,,_;;,_r; i·, Fi ;:.Jr•.':.; '• .HI~'; ([..:Q·.;~~ A-l'j dWJ f.-It). 

'.l ~'""'":- ... ~~ ,...,~ Ji:<'L'~"':~·t•rs, t'!'le'I,Jyinc) b()th externdl ·~ourC(:S of 

-~.-~ .•. :.·~ :~~ ,,.... J~ ~n~in~.'-r''wt'rt."'~ t'l,)w\..•r to exp~l the/cherr.ic.jl agef"lt are ir-

·. 

• ) ~tJn~JrJ tyc~s 0f ~il itJry dispersers are· sho~n in Fig~res 7 t~r~~~~ 

.. J:~s ~-'' t~r~~~n A-~3). Fi~ur~s 1.1 and !2 (pages A-24 and A-25) show ais­

:-.-~-:-.'"";, ..; .. r-~~r~lv usej t"y civil l.lw enforceMent agencies. 

Li:uid Stream Projectors 

~-' 3~~~~Jt related to the disoersers are those devices which shoot a 

··>)~·-:;·._:-~ s•re3"" of so~ liq·.;id incap.Jcltant at an Individual huMan tar~et. 

~-.-~ ·~~ J~vJ~·3qes of t~:s ty~e of w&aoon are a better selectivity of individual 

· -~~_, .. ~ .. : ~ s:)-ew~Jt ""Ore oersistent effect froM the agent since It is projecte~ 

T 

· :-: · ; s • ... ~'3 ~- r:;,+ .... er th.3n as 3 vaoor. The main d l S3dvantage of this tyoe 

.. ~ 

· :: ·- i; i •s s~ort r:3nge. 

l v) y!f In 1165 tr.e PeSP.drch .Ana I ys is Corporation pub I i shed a reoort on a 

-·· ~,~-;~1 ~~t f~r ~ 0~A/A~ILE on the feasibil lty of designing a weapon 

~:J· 1_ :.r~ject ~ s•rP.a~ of tncapdcitating I IGuid for a distanc~ of at least 

'·'··· ., •"e ~~rl~us ~a~er:a:s studied, c~pslcuM oleoresin,~ derivative 

.•: ~. ;.,:,··.-: -:~:.-. .... i~,t 11-:,:r.ts •·1-'!nu-11, orovides an excellent revit?w of 
-:>,-.. -.... i'! ,ti':'i'~ .... .,st•·,.,.·..:, ·1nJ tt-~chni~·.J0~ rei.Jting to chemical agents • 
•. . J ::, J.~i .•1 o' t·~.-· r.t,iloc-,of'hv· ~n-J 1~'1-JI asrects of using t!'ltase 
.......... 1-; ·,•r,r: ;··~ _s ,~.,t-.,·, in(.llJ<~if"l'] rhy•.;iologicll .)n(~ rs-..c~-"'1 ... ·\.~i..:_~l 

. : ... > .. : ,.·;•·-··.; f;r .. ,t -Ji1 .~n:' tj(';-:of"lt.1r-~if1.Jtion; dnd c-ht'Mil-,11 ,.,.~niti ... "'"'S 
,· •• .. ..- ;. '- ....... ,r; •.' ;.-... •':"'!"if1r~ this l""llr'1tJ.)I ""-1Y ~t." s~,~..-urt•-.j ~r ... "~ t~._, 

:ti ••·· () 1 r: i•·f, ,f Pnlir·p, lr.t·., 1~19 [il1htl't.,nth Strt.,t"t, '...·.,·., 
/. ·, ~~, :.( )f,') - ::.I.'J-77?7 • 

' ' 
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,. : ;'c',';','f' W,1..., j ..... ~·Jt'J tv hJ'Jt~ ttl~ most l.h.~s!r;)bl!1 Chdr:Jcteristir:s. I• r~ur. 

"-~ :i t J:· r· i ,· ..1 tcJ ~'~ i ...:h J~JfTiJns t rate-d the proper va I vi niJ and noz z I e ;~<;<:,~rr1t1 I y. T r, i ':.. 

,.~. !.'. ··; ~, ~-,)_;t>,: t~J th~ I i ·~u i j for a distance of up to 40 feet with a d i sp+~rs i '~n 
• • I , . . J. t (I 0) 

.~.·.·~. •. 1 n...:nes 1 n 1 ~~ er . 

< l 1
) f:..:e~·~n t I y, .j number of deroso I pro jec tors have been marketed f c.r 

.:.·1 ;~·l· us~·. A.~ony these .Jre the first- and second-gener.:lti"on Chemical W.e2ce. 

'l·-_;t ,,f tn~se Jevices use CN il') some type of halocarbon solvent< 3>. 

Chemical Munitions 

Military and Police Munitions 

(Ul A variety ~f cartridges are avai fable for use by both the military 

J~ ~ ;:- . .]I i .:::e. Sol"'lt?, I i h.e the Feder a I Laboratories' Short Range She I I shoot a 

..:1: ... ~ of micropulverized CN orCS directly from the muzzle of the gun in the 

sJ~ ~anner as shot from a shotgun shell. Others fire pyrotechnic- or 

ex=..Jision-type projectiles for as much as sao· yards although most have an 

e•+~Ative range of around 150 yards. Several typical military cartridges are 

jescrited below. Some munitions employed by the pollee are II lustrated and 

~es=rioed in Figures 13 through 15 (pages A-~6 through A-28>. 

<u> Military Xt~674 CS Riot Control Cartridge. The item furnishes 

A~~v units engaged in riot control with a capabi llty of employing small 

::.dntities of incapacitating riot control at ranges b'eyond that of existing 

ri:t-control grenades. 

<u> The cartridge Is contained In a 38-mm-dtameter aluminum case 

3::roxi~ately 9 inches long and can either be fired hand-held, with the M79 

~rel"'\aje launcher, or with the M8 flare pistol. It projects a nonhazat·dc11Js 

r~~ber container, which Is fi lied with a CS pyrotechnic mlxture, ~or a distance 

~ 4 ~5 t0 90 meters when fired from the M79 or MS weapons. Shorter distances 

·!r-t.? rj':.t-3ir.ed when hand fired <approximately 45 meters>. The container emits 

-:-. f')r .::,;:;:)roximately 10 to 40 seconds. 

•. 

(!J). The x•"674 cartridga differs from the E20R3 and XM651EI 40-rrvn 

:~ i~ 'p~t the E20R3 and XM651EI can be tired only from the M79 grenade 

: .. ·~ r .. :u;., hi']her velocity, and _range, and better aimabllity. The 

:.: '. ;r·•,..;.j1~~ U)ntains approximately twice the amount of CS as the other 
I :~ 
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t~ .·· 
0Military X~1b51E3 40-!IUil Tactical CS Cartridge. lhi·.J ·.·.H tr i J·;·: 

.:·· :~.·· •ir·t·J tr~:••: tt1c '.U·l ...;r ,·.:.'J'· ':.lirlJI·.:-Jtt.Jt I,H.;fl•_llt.:r~ vr trvrr1 f'·c i~·'ll4 

.~ ...... , .. __, .. j~· i.J..J:'.._-~lt•r·. ,.,~_•iJ•1inq ~~~'> Jf . ..J'''~ wit!1 ,J p.Jyluud <Jf l'.J ~r..Jf'i~, tl1e '.Jrtri ·;·: 

ir1i':> itcrn iJ prt.·~,er~tly in unqifll:t.:rin~j 'J:;Y't.:l'.~p·.·:· • 

~~Jl Military E8 CS Launcher and Cartridge. Tt1~.J l~ ·cs launu1er .:·.~r;si·~1::. 

.'t ..J I..J...;n....:n~r- muJuic witt~ It> tirin~ tubes, ccJ~h cunt~ining four l2~ 3~-rw,.r~:.. 

....:JrtriJ~cs (~~ E:3 ~~rtriJ~cs/l~uncnar), d tiring train, dnd a foldinJ firin~ 

stJ-~ f~r ~ruunJ ~mpl~~~mant. A ~arryiny hurness with ddjustable, padded, 

s~2~l~~r str3ps, qui~k-rala~se cord, dnd waist strap is providad for back-pack 

....:Jrr•. ~aight uf the tot~l d~;ambly is about 35 pounds. 

(U) T~e E8 laun~her is fired electrically or manually. The E23 

·....:JrtriJs~s impact over an area 40 meters wide extending 80 to 230 meters in 

r.y19a, ;:reducing a uniform and etfect.ive CS aerosol within 15 to 30 seconds. 

(U) The launcher platform has an elevating mechanism for firing at 

six different elevaticns from 0° to 90°. Range from launcher to cer.ter of 

tar~et thus can be varied from point blank to 150 meters. ~fter firing.the 

~ntire unit is discarded. 

{U) The range of this weapon is up to 230 meters. It is nonlethal 

i.., tne impact area, but _its high muzzle velocity creates a lethal hazard at the 

I ,.; . f. . { 8) 
~~zz e yur1ng 1r1ng .• 

(U) The use of darts as a means for injecting an enemy with an 

;~:~Jacitat1ng agent has been discussed as a possibility by a number of 

~riters< 12 - 14 >. While darts have not actually been used sufficiently on 

...... ,....an suojects to compile an accurate history on their use, several instances 

~~ ~~eir use have been recorded. 

(U) Several years. ago a psychotic prisoner who was trying to escape 

&~~~ t~e Athens, Georgia, jail was subdued by means of a dart loaded with sodium 

~,.t .. ··;!. T""le eqt.Jipment used was that corrrnonly used by veterinarians and 
. . t . b d . . I ( I 4a) Mo t I b f . , ~ >; .... 1 j ~ 1 r::.n 1 s s 1 n su u 1 ng an 1 ma s • re recen y, a num er o 

t~:·~ ~;,0 ~0en ~~de usin~ mature student volunteers by a psychiatrist, 

~ .. ,.. ,., : : ; i -..:,.. '~. t:vnncr o.t EM(Jry University and the Pa I mer Chemica I and Equ t pment 

CQr>j I&I·E>EZP4=riAL 

· ..... · "'~ ...... 

~~..! :.;!P.~ ~r • 

~--:-.:· l . 
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:··, ,\f ·'-' .... _jiJ:;,villtJ, \.•\..'1·--''JI.J~ In tt1u~e tu~t-:.., ..J -.>rn..J'I ,J<.Jrt win, ·J r.t.:•.:·.ll•: 

-! i•1,:~' in kn~t·r) ... :wnt.Ji~lin.J ,Jpunurphinc w..J:> uSt::tL rlittlin 75 -:.ec.vn•.Js, t'•t.:· 

:_:ri"l tc..•it ~nillt!J .Jnu ~>L?~.Jmt• ~I.Js~y cyeJ, .Jnd ni_. blu<JI.J pre'~S•.Jre ljrr_,~~·.:d. 

:. ~·~i~•uh .. •:, tn~..• vi~tirn w.JS n..Ju'Se.JteJ. Fur· dn nuur .J~ter ttli!J, h~ "'-~:. ::~r_r .... ,;ll, 

1 I I· .JnJ nc..Jr·t..,· ..:...>f'lpl~tt?ly irnrrubi I ilthl. Present furms of tt1is equiprr~Crlt ar<.: 

~uit0 I imit~J ..JS to rdnge, but research is undPrwdy to improve the dcsig·n. 

(U) TrJnqui I izin9 darts hdve been used for.~ number of years in 

s~~Juin~ wi IJ or frighteneJ animals until this pr~ctice has become quite rvuTine. 

~ l~r~~ number of agents hdve been used for this purpose, none of which ere 

~ntir~ly sate, since alI require a rather accur~te dosage based upon the weight 
. . (I 3) 

.._' t the an 1 rna , 

(U) The advantages and disadvantages of darts as nonlethal weapons 

-r-.:ly be surrrnarized as follows: 

Advantages: 

(I) The use of a dart allows selection of an individual 

target - perhaps the teader of a group or a particularly 

cestructive person - without injuring others around him. 

(2) The user can choose from a variety of agents to fit 

the specific situation. 

(3) The dart can more nearly represent a nonlethal substitute 

for a bullet than any other chemical delivery system. 

(4) Because of its selectivity and because the identity of 

the agent being used is not readily discernible, the dart 

possesses a psychological advantage not shared by many 

of the oth•3r systems. The victim may wonder~ he' has 

been hit with and,whether or noi" it is essential that he 

find an antidote. 

Disadvantages: 

(I> Certain mechanical hazards are present with any system 

which uti I izes a sharp-pointed projectile propel led at 

fairly high velocity. The eyes would be particularly 

vulnerable to such a device as would certain of the 
•· 

arteries of the hec1 and neck. Possibly a safer. device 

would be one that fires a blunt rubber or gelatin 

UNCLASSIFIED 
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'l'l i "1 i ru ft..'J L·-y -A:> i 'l:;j il•!L'J It~:;, rruJv u f :...vf tt;r fTI<Jt•:r i d I. 

l~) l~1c d0~..J~c is "-r-i:i,__.JI witt1 ~llcrni<.. •. d ..Jyt.:nL nvw in use. 

A rcrsvn us i "'d :;,u~:1 ..J w-..•..Jp\..Hl unJvr tJtJt tIe t;r r i vt <..r.;nd it ir;,..,":J 

c.Jnn~t uc expe~teJ tu .JiwJyS chouse the correct dusdge 

o~seJ upur tne siz~ vf his intenJeJ victim. The unly 

prJcticdl sulutiun tu this problem is the discovery and 

use vt dru9s witn d gredter m..Jrgin of Sdfety w~ich may be 

used Sdfely on inJividudls.of different sizes. 

(4) Tne darts now in use must depend upon tneir termir.al velocity 

in order for penetrdtion to take place. This requires the 

projectile to. possess a very high initial velocity. Perhaps 

an answer to this problem would be a dart with a spring­

loaded needle which IS triggered and penetrates upon impact 

regardless of its terminal velocity. 

< 5 > Oar ;·s are not reg<Jrded by many as an "acceptab I a" weapon. 

Apparently, when a weapon or device is of recent development 

and Is used Initially on animals ~nd gains acceptance In 

this use, It seems to render It "unsuitable" for use 

again~. humans however practical and hu~ane It might be. 

Ar.ot~er example of this kind of thinking Is the use of the 

electric cattle prod against human subJects. 

CU> In short, systems using darts appear to show promise as nonleth31 

;~~t:J;:y.,ns especially J.t 3 number of problems surrounding ·their use can be .resoive~. 

7-.t: haz.:Jrjs connected with t1eir use seem less important when c.:>nsldercd against 

t~e dlternative of letnal weapons. 

(U) P.t present, tranquilizing d-=lrts are fired either bi mears of 

.-·:·.•i,.:~t~1 ')'JrtS ur by means ':)f ti<Jnks of the type used for driving rt.Jils 

'·' Fi ;~r·: lfJ <;:,J•;·~ A-2')) stv)wS tho "C.Jp-Chur" dart wt-.ich is t.,.;:-i.,:,,i ~'t 

· · • • .. • • · _ • · _. f • ·: • . . • · ... • ~ · J. T n e "l.. J p - r)l u r C h .J r 1j \~" i s .J s m.J I I ex p I u..; i v \' ... : ., . ·. r . ~ , ' 

i ,. ~ ·J'. t' 
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'· ~ i~u'c I:' \r.l;~~ ~-t.J) Ji.ljr·H'I~ ':.>ever.JI tvl--•:';) 'Jf !JJrt~ w' • .' •· :, · ·· 

.. ,·: ., • ., ·.~;t"' _,n.l ,..t";-::.,."1'-, '·~·r~.,l-. sy· ... tt.·~. lhi~ ~y· ... t•:"' ..Jtili:e<.:. cJ ,._Jr;·:•; 

Smke 

\u) Th~ us~ ~.f ::;rrul-.c per~ .JS d te1..:hni~ut! fvr oLs<.urir.g ttH~ 1i~; ,r 

~~-~.~crs vf ..:rvwJs is ..:urrently out vf vogu~. This is probably clue tv tr.e 

._;j~s~r~.JJ .hdildbil ity of dgcnts such as_ 0~ which rore effecti .. elt achie,.e ••,•.:. 

J~s; rt-J n~sul ts. 

• <U> The chief advant.Jge of SrTUke over tear gas Is that 

upon dispersdl or being blown by the wind it dc:s 

not irritate bystanders, nor does it exhibit I ingering 
(! 5). 

con t a·m i nat ion e f f e c t s • 

• (U) S~ke is al"so generally less expensive than tear 
( I 5) 

gas 

• {U) Most of the tear-gas munitions Incorporate a smoke 

component In order that crowd control forces can 

see which areas have been treated. 

• C u > t4any of the devIces and technIques used to 

disseMinate smoke are similar to those used for 

the dissemination of tear gas( 15-l 7) Thes• 

devices and technIques genera II y e~h I bIt the 

same advan'ta!Jes and dIsadvantages (e.g., fIre 

hazards) whether used for disseminating smoke or 

tear gas. 

• (lJ) ~hlle in some tactical situations It might-be 

desirable ·to use colored snoke either as a 

signal or because of Increased Total Obscuring 

Power <TOP>, there Is evldenc• that many 
( 18 19) 

component~ of colored smoke aro carcinogenic ' 
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l''-l l'f T:1l l.Ll~-r~~~·~,\~~~H.TIC 'lP!CTP!~'-1 FtlQ I~H:M>J\(ITr.Tirl'~ 
-·- --·-- -----

.• t, r ~' ',. ' • • .• , .• • , ' 1 ! :. r • ·t'! ••.•. ,,; : .... ~ . ~.' j r ··: #, : r I .. . : 
" ! : .... \. : ~ • • . • ' r-

.. ·' •,) .... ; : .•.'· ..... : ,. 1 :·.•1 i '). I ; ~· . • • t • J • " I ' ; " ; : i t ~ I : . :' t ' 

1 
• • .. ' I , ' • • I , 1 t ' ,... r · ' ! i t • ; .. r' , 1 • : ~ ~ · i r , ... 1 ' • • ~ • 

Photic Orivinq and lncapdcitation 

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

: _-..:-r.~.,; ::-~r St."·~:-an1; it in~.-~reases in fre1uency wh~n a".' ... ··: -estir>g s· .. ~_"~:~ 

.... _>:, ... :s ~vtt-5; it decreases in fre•Juency when· a subject en.;-.·-:.. ,.. r-ental 

•·•·•·• .. ; :1- is blccked w~e·n a subject focuses visual atter.·,or ., cbject; 

~-.: · • :: J"' ~e "drive,.", ! .e., a I i ght f I i ckered near the a I ph a • -, ~.Jncy can 
' '0) 

~.:~ ·~~ ''~~l freauencv to e"tratn or adapt to that freQuency - • The 

.-~.-::-.-:-•: ~ .. t'e~i·nj suggestions for using flickering light as a ,;.,lethal 

.... !~- ·s •"~at a., altered alpha signature will produce altered C13rt ben~·,i: .. 

~ , l~s~~~ej C3:!city to enqa1e In goal-directed behavior (e.g., as wlt~ a~ 

·': · '~":-' ·: sPiz~o~re>. without going into a d'3tal ied discussion ,fall the 

,~~,:.~ 1 i'er3ture, the following general points can be made about the 

··' ,,, ·• · ,n"'('SS of f I ickerin9 I i'].,t as an lncclPacltJtlng tech., I Que. 

( ;> P~0tic driving of .the alpha signature Is thought to be possi~le ir­

,·,..,·,~tv ~') r~r-r:P."'' of t~e p0pulation( 2
Q). Estimates of the portion of 

··· .. ; .~ .. '·~·>;"'·w ... ic"' Cilr"\ t;~ "signifir:antly".affocted by flickering l.ight rang~ 
( 21 ) 

' • ·,.. ;:. -... • t ''j 5 percent, w I tt-t "''S t os t I "'ates at about percent • 

t·;) "<-,i,nifir:.,nt" reactions to flickering light tend to be oredo"'ina~tl"v 

• ·; •• ' . f ~;j,ir--:-:ss, slef~D•, dr(·wr,in~ss, or hypnotls"'· These reactions ~re 

... ' ~ ' ' • ... • · ........ ,,~' . .,•vj ~~~~ibit ll'ttlu nr nn objPctlve relev~ncE~( 2 I). Arx'n.;: 

( , p ... (.'I) 
, I I( t 't 

UNCLASSIFIED 



UNCLASSIFIED 
j ' 

s .. ~ . ~ 

. -,,, .. ,· .. ",( .. ' .. '' • • i • I \ • - ' ,r 

•• ·t · . ~ · · . · • . ~ • ..... I .. ·. · r + . , r" ~ • t • t t i • I' ' ~ i 0

0 : ~ I J J ' ' · • •· ' j ,r: '; f t' ' . 

._ .. ..._. • : .... · ... • • : . " ... ' • . ~.. ~ I i : • • . ,, . 
, - t : 1; t; ,!'"1 ! ~ I· 

~• rt~:'~JtinJ j;gits, aJditi~"1n, or seri,ll o;tJt)trJ-.:.:tion, ~nd n~ ch.Jnje ir, t3:;:;i ... -: 

..- J •t. ... .:ou I j be JSS0C i Jt_ed with e i t~er 3n i r·-:re.Js~ or 1~cre::3se i r. f I i cl-.er 

'..-~~~~r.:y''. Anot~er experi~ent involved rif!e aimi~g dCCuracy. Un~er c~,..~;·::..-: 

~-• "'-=' J~bient lighting and a ~rig~t fl:ck~rir-fj-li·:t• ;·.?,..; .. ·r-JP:...~~ o~~.:.; 1"-.;~: •t~:. 

·~wever, wit~ J low level of a~bient_l ight the fl ic~~ring I iqht dDCarently ~~~ 
( 21 ) . 

~c effect on perforMance • The first set of resul~s might be attributa~le •: 

•""e ,.eeJ for soMe mirlimal ambient lllumin .. tlon in order to use the standarc 

s:;~·s on a rifle. 

(U) A~ng pi lots tested for the effects of flashing lignts! the ~st 
( 23) 

c:~~n reactions were boredom and annoyance . Under norMal stiMulatio~, JS 

-~ actyal ly piloting an airplane, It 1~ dnubtful that bored~ or this so~rce 

o' a~ncyance •ould be st9niflcant. 

(J) The reported· cases where otherwise normal individuals succu~te~ 

...... f t ; cker i ng I i ghts are QuIte r~re and comori se ~n I ,.,s 1 gn 1 f I cant .portion of t"'e 

:-·--.:- .1 ~tio", "''st of which ha·s been exposed to mJny of the sources of fl icl..er 

.... : ...... 21re ~o,...eti~s reported to Incapacitate lndivi\luals (e.g., flas~i"g lig~•s, 
. ( 21 ) 

sJ~t ;~~t s~ining through trees, venetian blinds, etc.> • Effects ac~ieved 

'l"'li:.-,.1 ot~erwise normal subjects In the laboratory ml'ght be attributable to t!"le 

! :·. ~ r '! ·~,.Y . set't i "'IJ l'tse l f ~ Drnws I ness mtgh T' occur in any Sl:!tt i ''9 wl"'f'rt .. '"'E:"a .. e 

:: t~. a~bi~n't ll3~tinq ~nd little or no nol~e or other stimulation. ~inest~~t:.:s 

'··.~ ·-~"'-:.1ti,.,n of bo1y movel'leni') might result from eye movement and "drifti"'J" 

..,t •· .. ·.:.•:,.: _,q,-.,.;~·11~· Tl'lic; c;~~ eye behavior mig~'t producP d l"ilj "'"·"t;._~n 

:·, • ;,i,.1 •~I ;.-ito!'~ ~n·~ir-0r'1 rt~Ktio .• -:, in tht' l.1t"li"r,-,t,"r'f' Ct"'.•1., "' ..... ~~,~ 

'o•, ~.t•r '.W-_.-,ror:, rr,fr)r"", Of ti1hts) iS SO wi{jtJ th.}t it W•'uf,j t't~ -~; 44 ;,•_1+ 
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( .··J-1 , ) 
•' ~. ~. •' I ! I ... ... , .. ; " ·P.J t I i \·:·~ t ~ I I .,_,,r· 

Visual lfTl{)airrnent 

T~e Visible Spectrum 

.. 

:1} T"'~~ ._'I.Jser Jn object is to a s.:>ur.:e of gldre, tt-)e f!IQre 

t~e aiJre interfere~ witt-) tne visibi I itv of that 
.... . t ( ~4) 

OL:jeC • 

c:> For a given flash brightnes~, the ~lash covering the 

fovea• wi I I have its full dazzle effect only If Its 

anoular radius exceeds 3bout 3 degrees. Sl'lal!er 

flashes viel~ progressively reduced disabling 
(24) 

effects • 

<3> In general, the adaptation of a given part of the 

retina is independent of that of another part; e.g., 

dark readaptatior. in a part of the. ret1na which is 

a'fected by moderate glare wll I occur independent 
(24) 

of that part affected by extreme glare .• 

(4) P.ecvverv tiMe after exposure to glare tends to be Qwlte 

ra~ I d, but tt.e fovea tends to recover l'luch ~re re~p i ~ r y 
. (24) than does the per1pheral retina • 

CC)) T"'~re is a tenr1ercv tuw~rrl linearity when recovery tlrne 

is pl~tte1 ~1~inst fl~sh l~tensity, a~ least over certain 
' . . C 21 ' 25 > ( S F' I I 8 ~ ) r~~~~s 0 •~t~ns1ty • ee gure , page A-JI. 

i. ,,•·•· ( f ;..,, f•1 ·) •:i .,,,n lo.~l''' ,,f pt•ri~''o\(',}1 .~,:".Ji '" 

. L".:' 
. : ' • • • • • . r·, t •. ,- • ~; ,. ·: ! J • ! ( f f I . I '; t I I . I~ j r I 1 r 1 • I ' ., n ~ '1 :J ,.. .l t I ,"' n 

• : 1 I ' ..• ' . ' I ., . I . . f t ~' I" ,. I' t i I~ . ' ' ' f • ~ I" ' i "' : . '' ·. J t t~ v i ., i ,, I'\ • 
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(U) Li..jht svur(:~S with J high levt.")l of infrdred c..1n pr'.;rjur_,_. •·:•·r.· r--J'' 

~!Jr~ tli:"'IJI'1t.")Ss. tiOwL~vcr, th~ SJI'l'le luminance and e;(posure time win.r,•.Jt tt.~: 

;..,,,_~~~j .:'--'l"'l'Jn~nt wi II yi~lc th~ s,tf"lt' gL.Jrt~ effect, .Jnd infr.Jro:·j in s,_.ft;,_i<:'r 

~JJr;+ity (: .. F" .,:.:}uS~ irrevL")rsible d,lM.ttJe to the eye. Hi~Jher intensities ',f 

\isi:'l~ lig'"lt can caus~ irreversible damage.to tt"1e eye. ·It is tJelic1t:~ H-:1t r•. 

r~s~ltJnt l~sions are caused by the absorption of the.visible I ight by t·.e 

~ig~nt~J portion of the retina and the L~nsequent degrading of the visi~l~ 

I . . t . f d h t( 24 ) ~~~· tn ~ tn rare or ea ·• 

( U) The I enses of younger peop I e transmit f'WJre infrared, Making tt-.e .... 

"'\:'r~ susceptible to retinal burns. The same is true of the aphakic or lensle-ss 

~\es. 3urns of this nature might be relatively painless. They probably occur 
. (24) 

"X'St .,:-ften from. looking at the sun, as In a S<?lar eel 1pse • 

(U) ~ne source of such retinal burns which is of interest to the 

. ~i I itary has been the nuclear firebal I. It was concluded that in t~e worst 

circumstances, when the light from the firebal"l was focused directly on t~e 

fovea, it might stll I be possible for tasks to be performed by relying 'on 

ff t 
. . (24) o -cen er v1seon • 

(U) A long-term effect associated with frequent exposure to light 

~ear or at sufficient lntensltv to cause retinal burns Is the developMent of 

cataracts (the period before onset appears to vary from 2-1/2 months to sever?tl 

years). Less Intense Infrared exposure <e.g., temperature of 1500 C and 

540 lux) Is accredited wi~h producing cataracts after a latent period of 20 

to 40 years. Uncontrollable factors, such as general physiology, race origin, 
(24) 

O~'" diet~ry deficiencies mtght affect susceptlbll lty to Infrared cataracts • 

CU> Infrared wo~ld probably be of limited uti I lty In a tactical 

co~fro~·~t:on due to the posslblll1y of an affected Individual relying on 

~•+·center vision •. If the criteria of temporariness and reversibility of 

etf6~ts ar@ adhered. to, the value of Infrared for this type of appl lcatlon Is 

Ultrdviolet ·------

. ····', '1 ,,..~ '~~ I i,...it•:'~ o:irJr.i fi(.,n.~u for purr>v·~,)S of lnc.Jp,)~itatic,n. :\.-.t~ 

,,..: ._,..,,""t,~r ultr.-,vir)lt~t r.,ys <'H'O ,lbS<H"b•")d by the cornt.'·' af'l.j ,-~ .... n~iun,-•i\ •. 
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:-~· ·~-:~iJ, 3nj ~Jt~ring of the eyes. There is norMally d del~yed onset ~r1 
. I I. I t (2~,27) 

--t.~:·.'"•(',..\ IS uSu.3 y comr e e -

<t:) Due to the prolonged onset of symotoMs, ultr3violet radiati0n 

.. ..;I.~:-~ 0~ I i ttl~ siqni fic.3nce in determining the outcome of a tactical 

Laser Qadiation 

(U) L3ser radiation has been suggeste~ as a source of flash blindness 

Laser radiation differs from conventional light sources 

•~3~ it is a coherent beam and is frcm a narrow spectral band. 

<u> In order to affect vision, the laser must be aimed directly at 
C25> 

ev~ This diminishes its practicality in a confrontation situation. 

~r~J·est danger to the eye, i.e., chorioretlnal burns, appears to occur from 

b 
(24) 

,..~·Jtively prolonged exposure to the laser eam • 

<u> It has been suggested that a stacked blinking system of lasers 

The 

,..·;; .. t ~e used to produce flash blindness of sev,ral seconds' duratlon< 28 >. Flasr'l 

~! jf'·jr.ess frOm laser radiation can be prevented by shielding the eyes with 

~ ...... ~Cd'J.,je Material. In addition, atmospheric dust, haze, or fog would reduce 
(24) 

e~~ectiveness of a laser • 

CU) The efficiency of optically pumped lasers is only 2 to 3 percent, 

-,-.-~ ... :"""?.,...,at energy reQuirements are Inordinately great. Conventional light 

~j~r:es, such as the carbon arc la~p, should be ~pproximately roo ~imes more 

~ 4 ~icient than the laser for the production of flash bllndness( 24 >. 

r ;) r~~ p0s~ible use of microw~ves to lnc~pacltate individu~ls, as h.3S 
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,'t .,; 1~ .,n,)u'lh intt~ .. -,itv t.> 

. (/')) 
t.'\\'~ ..._:,'u I j t'l~ .1-::h lt'Vt'J • 

··.·..,t..)· ... t_),-' t''e leth~l i tv. ·r-ist.. with Micro~Jves is Mud• gre-1ter tt;_,n if 
(25) 

t..:) rrnduc~ the sa~ ef f~ct • 

(~) Surfac~ skin burns using micr6waves ~out~ not forM soon ennu~~ t~ 

:'t." . __ -..t tJ...:ti-::.31 aJv3nt.3ge. Expected nonthermal inca~acitating effects of ,...icr'"·""·-:;r:s 

~:~lj no~ occur bef0re Jetnal body he~tins took pl~:e. Even if desired ~ff~c~s 

•t.~..-e .l...:"'~ i ev.lb I e without a ·I etha I increase in body temperature, microwaves •0:..1 ~ 

J~2arentiv te ineffective against a person who is wearing heavy clothing or ·p~ 

:s ~~"'i~j 3n object( 25 >. 

SOUND AS AN INCAPACITANT 

<u> There have been numerous suggestions, especially in the popular 

I ;terJture, that sound at a range of freQuencies and intensities might be use~ 

t.) cc,.,trol crowds while doing Individuals no particular harm. Despite il"loressions 

~~ t"'e contrary, this application of sound Is less than an accOMplished science. 

(t.;) An irmediate possibl llty for using sound to control crowds Is the 

~se ~f loud noises t~ scare .people or to Interfere with communications. The 

~eles~ot cartridge developed by Colt Industries might scare members of a crowd 

.it"'~ its loud report, but they would prolJably become accustOf"'ed to it. T.he use 

~' n;1n-intensity ~ound, such as is produced by ~irens, to Interfere with 

::,...,.,. .. .,i:~tions In the crowd has the disadvantage that control forces rr~igt.t 

3ls0 "'h·~ difficulty in_ communicating and that hearing loss might occur. 

CU> One device which was recently patented Is reputed to generate 

s:. .;nd "s·~ offensIve and repuqnant that hearers I eeve the scene, but no permanent 

ir.}·;ry is c:~used"( 2~). No lnde,,endent assessment of this device has been 

(IJ) ··~st of the su1r;estions for using sound to control hum.Jn beh3vi0r 

' · · -:.·'J I ,~! -:,.rl} ')r more of such p rob I ems ~s oper.1tor protection, inc rP.lSt."j 

: ., .. • · .... ,11~Y r...f c;r)•;n·j .,nd selectivity of tar11ot, the probll'M of lJnJt~sir.ej 

. ''·· 
.• ,.r ·.4 ir.~i ,i1!j·-,IS to the: <;.t~ fnquenci~~ ,-,nd intensitil"S. 
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..,; :··o:."" ...... l,'wt"~r rL.'UJ prt'S'iurt"', in~rt~·tSt•J h~art h•.,t, lastin1 interference witr, 

~,'r"\.'r't.' s~ ... ~r~ti0n, ~1nd d~\..·re.tst.?J visual c3Cuity. At c3 pressure of 150 ~t, sm-:,11 
·. (20) 

J~;~~ls ~x~ibit occasionally fdtal daP~qe to the ganglion eel Is J 

(U) Whil~ ther~ hdS been discussion of the use of low-frequen~y S~J"j 

t~ ~J~S~ ~~M~~rs of crowds to lose control cf their sphincter muscles, it 

t . I t t t" (~I) 3:2e.Jrs t~dt I ittle work hdS been done o 1mp emen hese sug1r-s 1cns • 

{U) The gr~atest danger of the use of sound to contri)l hu~ans appears 

•.J :-~ ~~,jrina lvss. At 90 to 120 db temporary and possibly p/;manent hearing 

l~ss ~:~~rs. ·'~st subjects experie~ce ·pain at about 140 db, and at about 1£0 d~ 

·~~ ~3rjrum is torn. In the range of approximately 120 to 140 db effects s~c~ 

JS irrita~il ity, inefficiency, tiredness, steri I ity, headaches, Insomnia, incre~:~~ 

~:..:itJbility, and increased blood pressure have· been noted. At levels above 

1::roxiM3tely 135 to 140 db, It has been reported that eQuilibrium is disturbed, 

t~ere ·is a feeling of oppression, the central nervous system Is stimulated (e.g., 

~3~sea, tendencies to vomit, difficulty of orientation), there Is dP.crea5ed 

~ttention to correct work procedure, and efficiency Is decreased( 30 • 32 >. 
CU> Ultrasoun~s (I.e., >20 kc/sec) apparently pose a minimal threat 

to ~an at moderate-to-low Intensities. They pose a greater threat to Insects 
. . (30) 

~~o an•mals due to their thermal effects • 

BARRIERS AND MECHANICAL DETERRENTS. 

CU> This final general category of nonlethal weapons Is desc~lbed in 

' ;~-:,.. i-: n~ 1 terms. : t l nc I ud~c;· barr 1 ers In the usua I se.1se as we I I as dev 1 ces 

..... ; .... : ... inflict physical discomfort through direct mechanical or electrical 

( '·) ~~.,,.r i ~r~ an1 mt~ch ,-,n I ca I dP.terrents have I onq been used 3S 3 ~3"S 

· ·c· •..-.~! 1 i""'~ ...... .~v~ .:sn·j unr,Jiy incjivi(Ju.tls. 11f!Cduse of this long his}ory c-f use 

-r .. ;,r·'! f.,,..iliH·itt, thf:·:.~~ c1t!vicec; c<Jn often be eMploy .. ~J in situ~ti~ns 
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,·:~!:'It> L"~ t~"~t' .wnt•r·.11 ro,;t'l i1(:~. While th\J lr)qic of this ;·,ttit . .Jrjt_• "~i,;r:t ~r: . 

.. . • •_, ,Jr-.1~,.,t'f"'t, tt-,e .~tt; tuJt~ i tst•l f rnust be considere(j in tht~ pr•,r.(~SS '-~ 

• ; -~ _._~! m.J\' wt.> I I Dt.') fvr~~d to· ~o'"huose something I es~ t t1an tht~ i 1JE!d I 5 ( s t~?rr. i r, 

• .: .. " ..)~ s..;~-th i n,J FT).)re "acc• ... ptab.l•-.". 

< L') In addi-tion to the ··fact that ~hcse are fam i I i ar · devices for t~.& 

._· ~~,-._,, .Jf viulence, another advantage stems from the very siMplicity of many 

'· ..... t,.3...... E ... en th ........ ~qh a part i·cu I ar device may be rather severe in ef feet, it i 5 

1 :;..el,· tc b~ more nedrly acceptable i·f its mechanism and effect are immediately 

t~ • -:t.""1 t .JnJ we II understood. Accordingly, while a device such as a b iII y cl~tl 

~ -~· ~t.-- .:.Jpa~le of in f I i ct i ':'9 more serious injury, It is I i kely to occasion less 

_ .......... .: ,. ... ~ .. r..) !"l the use of chemical agents of the CS-CN type. A great variety ')f 

~-::>-.·; -:es whcse ef feet is I arge I y mechan I ca I are av·a i I ab I e, a I I owing the user a 

~~~~e 0 1 c~oice in fitting the ~~a~on to the situation. 

<u> It ls difficult to generalize about the disadvantages of barriers 

"r-j restraining devices as many.,of the disadvantages are p~culiar to individual 

s-,s•e,..s. However, several factors should be borne In mind when one considers 

.... ·eir .;se. A number of the barrier systems (e.g., barbed wire, barbed tape, 

;.·dlataole barriers) are costly,. Some are Quite cumbersome, reQuiring heavy 

~xcen~it•jres of machine or manp·ower for their emplacement. In addition, most 

~~ t~e~ have r.o ~uilt-ln decay ·mechanism, so a costly cleanup operation is 

re::..;ired after the emergency situation has passed. If this cleanup is not 

~=:~,..olisred promptly, persons not lnvolv~.d In the conflict are caused 

; .... --::::),.,.,e,ience. It Is, perhaps, this lack of flexibi I ity which Is the most 

ser;J~s dfsadvantage of the barrier systems. 

<u> The characteristics worthy of mention of the other Items included 

i~ this section wit I be discussed Individually. 

(!J)' In sumM"5ry, while many of the devices described In this section 

~~~- less potential for flexibi I lty of use than a number of the chemical weapons 
. I . 

r_ . ....-_,~ ~,1 urder 1e;1elopment, they are well known by the public and are currently 

·• ··~ :~1 i~e ~n~ ~i I itary arsenals. For this reason, they are I lk~ly to rem.Jin 

··• 
, • l • ,r ':l I -:., "1 t i Me • 

':i T·r!">~ 1~-1ir:~s serve, in 11eneral, to mech,1nically prevent rioters 

."~! i~~ir1 their purposes and may ha0e the effect of discouraginq Jl L 
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Conventiondl Rarriers 

(~) ~'h"·:-;i,~.ll l'.JrriL~rs ,lrt.' t,,,rricr·:; in the usudl so11so, inter,1ed tr.J 

_._,.., ...... '1 ,.'r I i"'i t the rrov~~nt of .~ crowd. lhe b.Jrriers MOst usP.ful in t:r0-,.,~~ 

,-,'~' .. r""' situ.ltivn':i must b~ e.Jsily tr·dnsported,-re.Jdily emplaced, sffective,_ 

r~5;st3~t to dJm.Jg~ vr JispiJcement, Jnd convenient to remove when desired. G~ 

~~~rs~, t~0y ~ust b~ JS inexp~nslve as possible. Three types of physical barriers 

., : 1 I r~ ,:.)115 i d~r·•j here: (I ) barbed wire, concertina wire, and barbed tac~, 

~.:'~ ir"'~I.Jt3tle b.Jrriers, and (3) nets. 

(U) Several ex.JMples of t:Jrbed wire and its variants have undergone 

resti"q ~v th3 U. S. Army in recent years on the basis of both barrier effecti~eness 

.3~ ~ cost. · Arrcng those iteMs which have been tested are: 

(I) Standard barbed wire consistin1 of two-strand No. 12 

wire with four-point barbs spaced 4 inches apart 

(Figure 19A, page A-32>. 

< 2) German barbed tap~ which has four-poInt ·barbs spaced 

at l-inch I lnear Intervals (Figure 198). 

<3> Barbed-wire concertina made up of single-strand 

coiled spring wire with four-point barbs spaced 2 

Inches apart; each roll opens to form a cyllnde~ 

50 feet long and 36 Inches In diameter (Figure 19C). 

(4) German barbed~tape concertina consisting of a strip of 

barbed tape crimped around a core wire; rolls of ·this 

material open to form cyllnders'40 feet long and 

( 5) 

( fJ) 

33 inches In height (Figure 190). 

Rapidly EMplaced Antipersonnel Obstacle (REAPO>, ~hich 

is formed from steel tape with 1-7/8-lnch barbs located 
on 4-inch centers <Figure 20A, page A-33). 

The r.,enera I Purpose, Barbed-Tape Obstacle \GPBTOl 

~r,i·.~ i:. ~.,bric;lte1 from 5/~-inch t.Jpe with barbs 

;',r:-1t•:'1 P.JP.ry 4 inr:hes on canter; this m.Jterial 

-,;.:.·-·":. ''j fr,r"' ,, drJut>IA hoi ix with the outside coi I 

UNCLASSIFIED 



UNCLASSIFIED 
.'7 

···.'. : -'~ i I ; t, .~nj ru~l~(>Jness, .JnJ in .Jny cJse wou I d be too expt~ns i './e fr,r ,....-.s t 

~:-~,1 i.:.~ti .. .!ns. Th~ l~f'BTCl h,1s simi Ia: deficiencies and, in addition, ,yjes nr.Jt· 
. (33) 

"'t'et '----,~~''\JnJ-control and booby-trap requ1ren~nts • 

(U) lnflatatle barriers have been investigated, and a numbe~ 0f 

~3n~~~~turers have expressed interest in further developing them. At present, 

~:~ever, no agency appears interested in buying a number of ynits. Althoua~ 

see~in~ly vul~erable to knives, proper design can essentially eliminate t~is 

~~.:-t'le~"'. Deployrrtent and removal would be very quick. The barrier is completely 

::'JSSive, with no risk of such injuries as might be: inflicted by barbed wire. 

-~e i~fi3table barrier's prime disadvantage is its probable high :ost relative 

tc o~her devices. In any case, such barriers are not currently available otf-

~'"'e-5'"'e I f. 

(U) Finally, various nets can be used to constrain a crowd or riot. 

;: ... ~Y have the advantage of being "see-through" a·nd eas i.l y transported. Erection 

c::ul·j be quick if supporting structures were available; otherwise, anchoring the 

ne~ would be~ major handicap. We know of no nets presently designed for the 

excress pyrpose of crowd contra~. Those systems whi~h we can envision would 
( 14) 

be relat1vely expensive • 

Other Passive Impediments to Movement 

(U) R.ecognizing the I imitations of conventional "barriers", as discussed 

3~ove, a number of other passive means for contra: I ing crowd movement have been 

studied. These Include caltrops, slippery liquid, foams, and "spider web". 

:a1tr0ps ar~ four-pronged objects made of sharpened wire constructed so that one 

~~int is always vertical. Such. devices can pierce shoes and lnfl let serious 

·r ~Jry (Figure 21, page 33). 

(U) Caltrops show some promise from the standpoints of cost and 

· · -~· ·_ t; '':r -2s s. Tney have the advantage of being very rapid I y emp I aced. Sorne 

r• ~ ~~ j~n~ int0 producing caltrops held together by a degradable material 

.· "' .... ::; .:,c;r.t,.;<JIIy render them ineffective. 
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\·~··) A vt.•ry intt.•r•_>::;tin':1 type ut impedi,.. ... mt is ttldt c.n.J-:Jt•J•J t;f. t•.•.: 

·_.· : __ .._,. ~. I i-4 ... iJ pvly..,~rs (~v"~eti'""'-'5 C.JIIed "instdnt b<J.n<Jr·d peel"). Tr.es•: r•.:·; .. ·.·.: 

··<.:t;, .. , t .... ' t~t" p0int th,jt w.Jik.ing or runn1ng on d surfdce cvate1 wiH. t'".err· is 

... J.:~ ~ocr\ Jitti.:ult. While this mJtericll presents some Ji·ffi":ult cle~r,'.Jp 

~- ... ~·:::t~ ... -=>, it is d very hui"\Jne w.Jy to frustrate a crowd and theref:>re its 

.:.;~-. i~Jti __ ., -.vuiJ n~...,+ be psycholu~ically counterproductive(
34

). 

(-.;)Simi :ar to "ins1ant banand peel" in that it lowers the c.oeffic.ier.t 

tri~tivn ~Jking walking difficult, Teflon confetti may wei I have appl i~~tiv~ 

.- ... .J .... i"~ .3r"Y kind of-purposeful roveme,t difficult for the rrob. This materi.a: 

..... i .l :·0 ;.Jrticularly effective when spread two or rmre layP.rs tMick, since 

~~~ ~Jterial wouiJ be sliding on Itself. Obviously it wo~ld find a mvre 

.. ~.!!f .. I ~;pi ication on a paved street th.Jn Of' bare soli or grass. The m;,terial 

;-;, rdt~,er ~xpens:ve at this time because of Its difficult working properties, 

: .. • unj~JOtedly the price would drop as the Substance becomes more widely 
( 34) . 

- ·: t.? ~ 

<u> Various foam machines, adaptations of the type used I~ flrefigrtir";, 

... n '"':~ve applications In controlling crowds. It Is reported that lndlvid\J~Is 

•;~ji~~ t e~selves In the midst of the substance become disoriented and lose 

,.:,ti ,-3tion. Suffocation Is not supposed to be a problem since the bubbles b;Jrst 

;,. t .... e n':lse an1 tTDuth when lnhal~d. A fairly slzeab·le barrier may be formed 

r ·-· -J ~ i .e lv -J ·J·! ck I y < 
1 4 >. The compos l t I on and genordt ion of the fo~m deter"' i nes 

•··.J i 'f -~e' it y ~r.d henr:e the degree of d I f f I cuI ty In c I e~nup. Fo~"' <.:Ou I d e"s i I v 

~·r•j i~ c~cination with instant b~nana peel, but the ~ire~dy difficult cle~~~~ 

;.•· ~-~(~"' w'j•.Jid then be compoundod. Foam shares sorno o'f the psychological adv.,rt3gt.'S 

··"·~,.,!:tv h~tant banana peel, but would probebly not be acceptable to Quite 

··, ... , ... _. :···;r•!•J. ooing cn~..Jif()d in foam would owAry likely be a fri~ht~nin~ 

f.,: •. , t .•, • ''!. 

" . ,/ ··~!; .. 
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Mechanical Deterrents 

(. ) ,., tt·. is Cdte ~vry dre · ']rouped those wedpons which ha·.te a dire: t 

-,, ~ ! .. •~J: e4t~·.:t .J"'J car .. be selectively e,.,ployed against individua.ls an~ ~r:. .. ;; • 

.:.-, "3 ... t.,.,~ dre conve.,tior.~lly powered firearms which fire nonlta1nal projet:ti tes 

s.,~ JS r~~~er bullets, wood pellets, or special shotgun pellets. The latter 

>'• · :es .... ~ .. e Of"e thing In cor.non: they lncaplcltate t'y Impact. The vlcti""' is 

t."' •··~,.. i-,..Jr~j cr subjected to enl')ugh pain to deter him from aggressive acti-:;r,. 

-, (· . .:.J,..se, fj0f'"ll9 Jan~(!r of serious Injury Is alwdys present wt.en these rnett~o~s 

·• :·~e:~:it~ticn are app~ied. The danger can be lessened, but not el i~ina'ej 

~) ~l,..e'~l a~J thorough training in their use. 

I, .. 

(_~)y() ~)Oden ~el lets like those of the "Multiple Baton Shel I" are 

• , , . ; • ,.. . ~,. ., ·; .Jn with a 1•1/2-lnch-dl~ter barrel. The pellets aro said to 
. (36) 

t~e \~~ ~~unt of punls~nt at a Oil ly club • Ru~oer 

· c. .. i •.~ ~ ,.,,.o ' i rod in .~he !t<YMJ f'l.1nner anc; . produce about. the s~ e f f e' t. 

····~ ~~ ·~ innerent diff~rence i~ lntorlor and e•terlor ballistics between 

;, ,. .• ~~ ~'' lo~ w,~je o• rYbter 81'\d t~ose f'll\ade of wood. Wt'\lle thertt woul1 be 

''······rl)'a il"' t·!~''linal ~allistlcs d~JG to differences ln mechanical pro~ertie1 ..:-f 

,.,,,(!,; '' s, it i$ .<:·,;,ut.tful th4t tt\~re ·would be sign It I cant di ft~r~ .. ,·"·~ 

• 0. • • • • • 

', . ; 4. •' t' 

G8P~ r-·i IR'E~j=r.IAI: 

·-.•. r·,~ .~: ~t ·~ -r ,, . 
'~·- .... 

-----··-·--·. 
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, · ~ ··· '• .. ··_, .. .JrJ':.>. lt't' .._,t,t~ll h,J'..> t>+!en de'jijr•c'J tc. j.ir·..,,L.~·.e d I·,~; r•:;."·~ 

. ( ~') 
~-·: :·· ·.:•d '"'~::It~ ti .. L~r. \1i"i"1 it .:,,:m~.~ v.Jit.i~~ d'~ . ., p•:,yct~ui•.~·Jir.'-'1 w~Jpon 

~}y: .... ,~~-~,_, ... t"\ .,_,._, .JIO:,._) been (,H·rit!'1 out_vn we.J~' ... r,·~ w 1 1i·-~~ pr, ... je··.t 
(~d-40> 

~ •-• : 't>..1 t-3 :-s. r..~~·!•t...•r , .. :'r r-utty-1 il..1:> b•JIIt•t'j . , dn·j ·~irni l<1r item·:... T•t: 

".J\~r3~l~ ~nou~~ t~r wi~espr~~J u~e .. t~vertnelcs~, rub~er tul lets hd~e Lten 

~t>~-_,r•t~j i"' use during recent rivts i~ Northern Ireland. So tar -as is knvwr., 

~~ ~t"·~i led re~0rt has been publ ish~d rcgdrding their effectiveness. 

(U) ~3ter cannons ~nd hign-pressure fire hoses have been used against 

~r~-~s .itn varying success. Variations in weather con~itions and crowd desire 

~Js•tv and obviously affect results. The initial cost can be low since fire­

ti_; ... tin:3 equir:~nt can be borrowed for riot-control purposes. Specially 

~~~:;~ej 3nd built vehicles, on the other hand, would be relatively expensive. 

<U> Electrlc prods, or electrified batons have been used quite 

I · t t f d · . d ( 34 > Th t . f f t . s~~-es~tu ly 1n he p~s or 1spe~s•ng crow s • ey are no as e ec 1ve 

..... e., tne crowd has on dry, heavy c I oth I ng. Inc-rease· of vo I tage to overcOf"e tn is 

<:is~~lr'3ntage cou!d make the· device potentially harmful (heart arrest, etc.>. 

P~tl ic a:ceptance of such devices seems low, perhaps because of an associat:?n 

.it~ cattle prods. 

<u> Many types of prods, clubs, ba1vns, etc., have been used for 

riot-control purposes. AI I require significant training to fully realize their 

efte:tiveness. Quarter staffs, riot batons, nightsticks, billy clubs, saps, 

3"'j flails all tjepend on skillful use to be effective and nonlethal or non­

p~r~~~enfly Injurious. The cost of·the training required can off~et the 

ir.e·~enslve purchase price. It does not appear practical to construct a club 

':.ir pr'::·d wt'ii'=h cannot produce permanent InJury. Indeed, some comnand-type weapo,.,s 

.,re ~esi·;ned to be fatal and are not useful In less than critical situations. 

T• .:s go,.,er-sl type 9f weapon has been used for centuries and Is In scme places 

~ig~11 refined today. Many examples of these weapons are used in oriental 

~rtilJI arts. 

Cu> furfher development has taken place, however. In 1964, the 

..,_...~~.:.,, ·:.r• ,..,. a 1 yS is Corporatl on, under contr4ct to the Advanced Research Projects 

1-;··· ,, ·!•···;T-,~1.., billy club b.Jsod on a Jc5p.,nese wo<'tpon of slmil3r de~.;ign. T~e 

.. . ... 
, :;.: ; ~I -(I ttH1 "'''"iLd llho f•J<.~tun~d "" o)(t~nsi~lt,) StJif-l. ... '..:i...i"-:1 

.. . .. ' • · . ~ .. 'r 1 
. ( 4 I ) 

·,•!' t 1 ,,n , 



U~N CLASSIFIED 
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r;I SCELLANlOUS 

l'-..l :-.):_1"> t1Jitl~ ~lt'~n U'i~J \/l~ry ':;)U,_<..t~'..l'jfully tn <.untr<.JI (.f'jw·J<.:. w':~.:rt:: r"·: 

·· .. ! t => J''J t•,0 i r r,._snJ lt.•r':> t1.Jve th~cn we I I tr .J i ned. A few d'<;s wit~ -:....- i I I~.:~ 

··.! ·.~:,•·-:- ,J·· ~..•tft·...:t (1.."'1trJI ot .J Lrvw·j wt1i~,.t1 i·j uut uf pr<J~'.J' ti,..~n f·.i tr.~.:ir r·:~l 

,.:..: ) 
:··,,·~ ;t" lnJi-s~riMin.J.nt, iM•IUderdte, dnij well-publ icize-j ..... ( 

~ J , 

•• . " 1.., • t' ..- , ;:- -. t t 'h .. ' r~ i ;, J . b .J d p s y ~ h u I u g i c .J I I i g h t". 

(U) A further Jis~dvantd~C of dugs is thdt the do3 and han11er m~st 

:·~ tre.Jtej as ..3n integr.ll u,nit which tend.s to I imit their .usefulness. Then t'....' ... , 

·-~ ~~J r~~uir~s ~vntinual C.lre and training. 

<u> M~:1 on hvrscback have long been used successfully to cc.ntrol 

~·r_)'-~S Jnj even riots. Hor$es do require substantial and continuous outlay f:.r 

".J i., t~r-. ..3.,-.:e. When and how ,.to emp I oy horse-rTQunted men wou I d depend scmewhat 

........ " tt·.e .::e;ree vf jisorder, .since a crowd could maim or other-.lse disable a 

~·:rsL> ;f sufficiently moti~ated(l 4 >. 
(L:) The Research Analysis Corporation Investigated the possibility 

;t .:!eveloping a I iquid col~ weapon. While It was determined that a smal I 

wedp~n cf this type could be produced using cold brine as an agent, it was judged 

-~'tote practical since a small wea~on would not have the required capacity(
4J> 

<u> The marking ~f people for later apprehension IS another techniQue 

*'"'ic"' '"'-as been tried In some situations. In a hostile crowd, attempts to arrest 

;~~ivi~uals may provoke th~ crowd to more violent actions. Very often the 

;·:..li::e •ill not be physically able to make an arrest anyway. It may be 

·;·.:.~si.ble to-meet such sltu~tlons by marking Individuals or ~ehlcles with SOt'\e 

s.-it~cle ~aterial for later apprehension. The speclfl.c materials proposed 

~J~;e +r~M vi~ible dyes, to Invisible markings (sensitive to ultraviolet lignt 

·~r e-~~~le), to odor-lde~tlfying markings (sensed by dogs or gas chromatographs). 

;.~ Jt-~·:;r"C"'Y Fl'\dy facll itate loentlflcatlon but light conditions and Identifying 

fe~t.,r(:s I ltnit the usefulness of photographs. Paint ·guns, such as Nei-Spot 707, 
. . ( 14) 

~ro a'a' ld~le but have not received extensive use tn our knowledge .• Markin; 

.. · • ~ ' , i <:.: :J I e or co I ored ,.dye seems to act as a deterrent for some I nd i vi dua 1 s 

...... i 11 i,..,,...~1i~tely leav~ the crowd to avoid being spr~yed. 
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t. t , 1 • , :. ~ . · : d · 4 r • , 1 . .. .. ' '. 1 • j : .. · · • •• ,. :. • . ,.,:. :. ' ,_ · ~ , 

· ·· ~·! ··t'~'.·r • ',"·· L.,L-:_> •. -J.'- .. ~·· (· ·\· 11.-:·-.'. 4]), f.rt·M LA'. If,,_ ··.,~t·~l I·~ •.•f~,."-'; ;I 

.. ~•: • .•t", ·_'.,,1,,~·:·~;:;, t ~~-~'r-,t.•r it•·., • .. d!J•··t ,, ., (:•;i' .. , t'j IJ. · ..• f,r,.y t i,..ite•J 
:, •·· ~ !:· ·r ~t.v·\, A~t.>r.~t-.t.''1 ;·r· .. ·vin.J ··-r-··;n!, ''~rylt" .. j, r, .. ntr.,ct ~4:., r~",I,'J7-'.7-'.-.-.··:·. 

~-~1~\ ll· l' 1'~',·:-:-- (,·--;r·l: 1 ';ll~l/·r.-JJr ~)(FA ~'),0t11), 

... .. · "t,. +. 

·~:t••::=- -f ;'_,li,:t~, In,·., r'r.dt•-;c;i;'nJI :.;tJnj.lf·js [iivisir,n, /oJ~hi"·~~'"'• ' .• ' 
•· l', t-•·· ~: c .. ···CL.\:)~IFI! :•) <' ~-1-7'!:'). 

:,,,. : ~ ~ ~, A. , .JnoJ '·'erst,,.)n, ,,, • '·'. , l H!: CUT fl~ HJ.>US PJC) I i fl'IT' r..[,A( T I '/l TS 
-~ ·: ·.~ --~=··l.. ';.,''~'L~.:YLIUl'i[ '.'AL·~-~JIT~·~ILE <C.:..): I. ?UA~4TITflTI'/l fl'O ;.A(.I.foL 
·.: _ : 'n.~E 1', ' 4 L''-'A·~ S:.'qJ!:CI~, ~t..~onrt ~lo. rATt·~-4~32, for t~e cerir,tj 

:~ ... ::· • ., ... ~e,.. l!t~8- April 19~i9, Clinic.11 Rescan;h Oepartro,ent, '.1-edic.al ~ese.:;,r:t-. 

:.. .~:-.:,.. .J tcr-.·, E ~·gewocd Arst.~n31 P~s'?iJrc-h Laboratories, Edgewood Arser.a I , 'J.3ry I :=Jr' ~ 
-::--t.,:-r·dry 197-J), 26 DO (L'NCLASSIFif()) (PA 37,9-1(.), AD 8(.5 136 l. 

,,:t·~"', ~.,THE SEARCH FC:q TOXIC CH['-11CAL .AGE~TS CUl, Reoort ~Jo. EATP-421J, 
'2r ·~e reriod August 23, 1966- June 1, 1967, Che~itat Rese~rch La~6rat~ry, 
~~ ~ ;>?w.: . .,: j Arsena I Rese'arch labor iJtor i es, Edl)ewood Arsena I , "''~rv I and 
:·.-~.e .. :er 19t::9>, 369 PO <CO'IFIOC'niAL/Group I) (PA 37,697). 

:. : •te", ~., •40'-4LETHAL .A~E'HS H4 CRI'·'E AND RIOT cornROL CUl, ... ei'Orandu~ P~. 
~A-·• I ~~-I, Che~ical ReseJrch lator~tory, (jqewood Arsenal ~esearch 

L:"J::c~a•::ries, Ed"Jewood Arsenal, Maryland (July 1968), 28 pp CCO'~F'IDE'~TIAL/ 
.... : .. ~ ~) {r-A 33,928). 

; ~ ... --: , .. -;., a"'d H.,ndr'ck, r,. P., '•f~>~ I~CAPACITATI'~G AGPns, F'INAL .Slf·",.ARv 
;. : . -r.: ,_ F ;.;;T I : SU'Af.IARY Arm 0 I SCU5 ~.I ON ( U), Peoort No. C6540 I -FSR, f '"'0"" 
~~·~;r ~. Little, Inc., Ca~tri1~e, ~~ssac~use~ts, and Sterling-~inthrcp 
: ..... <:.~"·1'~'"' l""stitute,·Penss~l.-u~r, ~J.-.w York, to Chemic~! Res()arch La~or~tory, 
:: :•· .. ·.---.. ~ 1-r~er.al ~ese.-,rch l-Jt',>r.-,t·)ri(1S, Edgewood Arsenal, ~·aryl and, Cont·r..,ct 
.--;,. ·~~~-l">lj-A•.1C-103 <rebru;sry 19G8l, 103 pp <CONFIDPniAL/Group 3) 
rr-t. 34, 75~), AD 391 205, 

·-r~ ·,·; ...... _-_-V,['4T- C..S, ··~U'dTI'I'i':., .A·~~ OI~P!RS('r)lj (IJ), SrPci31 Put-1 ic"tiC"n 
. ; i.': - '.'/,-4, r.l)~fj i ty •J.,nv;.-·~nt Off I r::e, f df'1@wood Arsera I , '-'.lry I .,1nj 

. , l'4f'd, II/ pp ((f)•lfi!J!:~liAL/r,rPIJP 3) 0 1A H,010). 

• ·, , ..... ...,,., •,,,J' :n th•• 1.,\"lr: <Llt., t'-1St-:'
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,-,n,1 PSI n,; ... ~•'"S 
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• · · · ,' : , r 1 
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o··: ·:r.l•:..:•·, '.' .. LC.i", ~ir'~ini.J, h1 A-.JvJncetJ Pe·"e:lrctl ?r0jects f.·1er.·.;, 
.\J~., "'_.;~..::~, :'. (~., C.,_•:-1tr.Jct ~«". SD-71? (Mdrch 1965), ()~ pp <'~'/JFI:....f.';Tit·L/ 
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, ': ~ .:t~·~r5, ['. IJ. A., DELIVfRY C'F ANTI-r<tOT Ar.r~ns, Final r..oeport 'h. ~9-17, 

· .. =. ~. A.rf"'Y l i ..,i teJ i\,ir t.J~~..'rdtory, A~erdeen Prov i r.1 C·rou.1d, '·'ary I an1 
(:c~~t~r ~~~~>, 7 pp + ~ppendices CF'OR OFFICIAL USE OJLY) (PA ~G.~O~>, 
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'': •r.'~J, E. L., STUDY OF INCAPACITATING ()ARTS CU>, Report ~b. BAT-171-31, 
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~--~•e"\se Analyses, Scie.,ce and Technology Division, Arlington, Virginia 
C".ove""~~er 1967), 125 pp <UNCLASSIFIED> CPA 30,432>, AD 661 041. 

~t-!,3) v._:jte~, Joseph F., SAFE POLICE WEAPONS, Science and Tecnnology, r~. 77, 
CD 52·59 C~Aay 1968) (tJ4CLASSIFIE0) CPSI-19) • 

. ~) A:cle-;a•e, Col. R. Ct:SA:I ret' d), CROWD ANO RIOT CONTROL - INCLUDING: 
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rQ, ..... ,, ~ese.,rch L"boratoriAs, Plcatlnny Arsenal, Chver, NPw Jersev 
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''," r._ .. tr !i'.) (I''A l~,·i~~')), AD 4~1 0'12, 
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~~Tz, S. A., et at., STATE-OF-THE-ART STUDY ON PERSONNEL BARRIERS (U), 
=e:;)rt ·~o. BAT-171-50, from RACIC, Battelle Memorial Institute, Col~r~bus 
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AC 378 912. 
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t.~ 3~(~1f;.)-~~05· C"dy 1960), 181 pp (Ut.CLASSIFIED> CPA 13,474). 

·;.-7l ~"')1.=,n, D. G., M.D. (Boston>, OCULAR EFFECTS OF RADIATION, A.M.~. Archives 
cf ln'j·,jstrial Health, Vol 20, pp 293-296 (July-December 195Q) (UNCLASSIFIED> 
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TAHLE 1. CHARAl"TERISTICS OF CIIL~lt,\.1. 1·. 

Agent Symbol or Chemical 
Identification and/or Timt to 01 

_1_. : ..... ~·_a.._~_a..;...r ..;...i ..;...t a.;;..t.;;..;;...;i n;.;.;!)•' _E_f_t __ ~;;..;c;;..;t;..._ ____ N.;;um=b.;;e.;.r_. ________ c;.;:o;.;;mmo;.;:;.;;;;.;.n;;.....;.~..;;a;;.;me~------;;;;.S.;..t a;;;;..;..t u;;;;;.,;,;.s ----'.;_:_) f ~- ·::-. :, ! · 

Irritation 

....... 

CN· 

EA1277 

EA3625 

BBC 

EA3S47 l 
126312 

~~~:~ j' 
EA1778 
EA4~22 

CAp~aicin 

Chloroacetophenone 

O·chlorobenzylidene 
malononitrile 
(super tear gas) 

1-ch1oro, 9·10 
dihydroarsacridine 
(Excelsior) 

~romobenzyl cyanide 

Standard 

Standard 

Research 

Research 

Standard 

~ ~ ' .. • . 
... .. : ..... ' .. . )() 

lmr.lediatc:: 

Immediate 
10 .sec, 
dependi 
on cone 
tratior. 

lmmed iatE 

Almo~t 

ianeji; 

Immediat 



._ : ' ~ · \ ·: I .,. ' · -\ ., .. '··1· s ( a ) ( l ) I •. J .l\1 • (, _.'\ .. I 

.. _________ , _________ --=:.==============::z::~=========~======~==== 

. ____ _:_ ~. ·· ~- .. -··l' ~ ~ '.!2 :; __ --.:Du:...=.;r::...;a;;;_t:::...;;;.i o;;;..n;.;._o;;;...;.f.....;;.S"""'ym~ .... P ... t..;;om;.;.;.;.;;s;.__,s_u;;;.;;rmt~a-r-.x.._o;;;...;.f.....;;.Ch~a.;.r..;;a..;;c..;;t..;;e..;;r...;i~s~t;..;i;..;c;..;s;......;a;;;,;n;.:.;d:;_,.;;.;.Re;;;..m~a.:..r.:.;k.;...~---

• J lr::rn~.d i a t e to 
10 sec, 
depending 
on concen­
tration 

lr.mtediate 

Almoc;t 
immediate 

Immediate 

·~ ~: . 

About 3 min in clean 
air 

About 10 to 15 min 
in clean air 

1 to 5 min; inca­
pacitation 
symptoms persist 
for 1 to 2 hr 

About 6\l min 

Variable, minutes 
to hours 

I .'· ' : ::<tt-; • ~: . .', 

Produces lachrimation and general severe 
irritation of eyes, nose, throat and 
chest, together with burning of BWeaty 
skin areas; until recently this was the 
standard 'tear gas' used for riot cont~ol 
and as a training aid in. CB instruct ion;· 
it is ·a relatively mild deterrerit to 
motivsted perso.nnel 

Produces choking sensation in throat and 
upper respiratory tract leading to 
violent coughing; difficu~ty in breathing 
(which ·tends to induce panic), inunediate 
lachrimation and involuntary eye closure; 
dizziness, running nose and extreme 
burning irritation of sweaty skin; high 
~oncentrations induce nausea; CS is 

·replacing CN as the standard agent for 
controlling riots; it is approximately 
10 times as effective as CN 

General severe irritation of che~t and 
throat; lachrimation, running nose, 
headache 

Effects very similar to those of CS but 
much longer lasting; the dose required 
is much higher than that for CS; recent 
clinical trials suggest that it may be 
necessary to reject this material 

A liquid tear gas producing severe 
lachrimation and involuntary eye closure; 
there is some danger of permanent eye 
damage from liquid splash 

The effects produced by ea~h of these 
agents are similar in severity to those 
of CS · 

(v) «4£2 a 'frt> 

I 

I 
I 



. ' • t i ::..: 

Cutaneou111 pain 

T•~vorary bllndne•• 

--

• ~ ·• < r (> t l t r 

• I • ltl 

---·-----~ 

~ 

'1,·-:· : : 

==============:::z:::::==~=:z====:-.;.:======-=..;;-~ ~--·--. 
· A~·.,·n t s,"!~l~'' 1 vr Cl·~ 1 ca 1 

l.dt·tH tt teat ion and/or 
~•u':"'tber Cowmen ~a~e 

DC 

228926 

ex 

EA1~72 (DC) 

Diphenylamine 
chlorarslne (Adamsit~) 

Diphenyl cyanoarsin~ 

N•propylnor· 
apomorphine 

ft,o•gene oxime 

Hh,e•dno 1 
Eledotaln 
lradjkinln 

Dt"*thyl cUalycolate 

N-hrn~nv1rr~ry1 
·4· ptr•"t~yl 
phenyl~yclope~tyl 

alycolate 
hyd roch l "' ld• 

,._- Q ft I r= I F? 'ii D I$ IL't I 

':-·. 

Stand a rti 1 : v 

! ·: :: .: 0 - •• '; 

.. . ~: 

U .d ~'-;~ L ~< -.. :. -

Standard lt:rle c 

Standar~ I::r.e1 

Re"earch l:rr.e 
ey 
s 
ale 

Potentinl, ITT.\4 
no current I~ 

atatua lnr.-e. 

leaa .. rch lMN 

R.etcarch 



; l ,• 3 n• in 

I~! iat~ 

1:-:T.leJiate 

J :'!l,ed 1 ate C'n 
erto!l; 1 to 
5 r.~in on 
tkln 

r. : .. I~~ late 
~ r ( :: t l~citattt 

Inned tate 

F' . ' Innedlatl' 

.. \ ·:·. '-'. ::''-"\ 
·~ .. : ·: '.:• 

1 

l~ min t0 several 
h-.~u r ~ 

30 to 60 min 

IS min to 2 hr 

\'arl3b\e 
1 to • few 
veeka 

Undetennined 

2 to 3 day• 

.'nde t • f"J) i ned 

Th 1 ~ a to; en t a ff t:! c t c; bot h t t • ~ r t " p 1 r a · · r . 
t rat: t and t h c v om 1 t, 1 n K c t n t t r ; .., :·· ;~.! , ~- .., 
tnclude extrt!me dfc;co:mfort, na• . .J<,ta. 

8 eve r e c ou ~ h i n g and s n ~ e 7. 1 n ~ , l a<. h r i ":" at i • :-: , 
severe headache, pain and t t;.;htn~c;c; <>f 
che!l;t, continued vomH ing; larll<e dl)<it<<. 

cau~e diarrhea which may p~rsisr for 
long periods 

Effects very similar to tho~e. of ~with 
a shorter time to onset; large do~ts 
vill extend nausea and diarrhea to · 
many hours 

This mixture produces effects characteristic 
of both agents, giving immejiate on~et 
•nd symptoms extending over at lea~t 

2 hr, according to the dose received 

Structurally related to apomorphine; 
rapid acting 

Nettlellke effecta with severe burning 
pain on akin 

Severe incapacitating patn and .,·elltng 
under akin al•_llar to va•p 1t lng 

llurl'ed vlaion, eye foaaina, t-. ... pol'ary 
partial bllndneaa reaultina from 
comeal opacity; the effect• appear to 
be completely rever•ible · 

Clinical trial• are required vtth thia 
.. tar tal 

Th 1 I 8 f f e C t p r ~ U C e I I )"ftp tc.lm I 0 f U n II t e a J \' 
aatt, dSzzlneaa 

LU)(~' 

r-· -~-' 2 . 
... 

.......... ---... --~--
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~"·nt Symbol or Chemical 

,; r .~ l v ... 1 c:: 

1Jent1f1cation and/or 
~\~ber (oT'!W'TlC'n Name 

BZ/ 119~02 

ll9902/EA344) 

EA 3382 

EA3382/220S48 

Wl48A 

)02089 

Skatole ', 
Mt-'rcspt an s ~ 
Pelargonyl J 

.morpha lide 

No name~ yet as~lgned to 
the~e compounds 

Sernvl 

Trt~&~aptrodecane 

I f f I. c'"H f a l l C h Yp<l t C n I I On f. A] 2 ) ) l-•4, 2·dl1Mthyl· 
heptyl 
tetrahydrocannabinol 
(O·acetyl dertvattve) 

Research 

Research 

Research 

Re!'earch 

Jaaearch 

baearch 

2 to 

\'ar la 
to 



.J :· " ~: 

. ,_ .t r ... .. 

·- ,. 1 r, 

.. 3:\ .. 

"'-•:··•-arL·,. 

.... , .. , r, : 

-. :y=-=-· . 

- Sot km,._.n t~r man -

- ~ot known for man -
-r.iot Kn<'Wn for man -

Not kn"""n for man -
N<"t known for man -

2 to 10 min 6 to 8 hr 

• Not knovn for .. n • 

·\'a r i able , 1 ~ 
to &0 min 

6 to 24 hr 

Some odors ar~ particularly objt:ct ionath: 
to certain people; 1t appears tl:at tht:rt:­

.ls a relationship bt!tween racial origin 
and the acceptability of particular 
types of odor 

Anticholinergic effects with tho~e of 
•orphinelike materials will glve rapid 
reversible and long~lasting paraly~is 

as a result of disturbance in f~nction 
~r the central nervous system, impaired 
motor coordination and, possibly, 
convulsions; animal results sug~e~t 
that in man 8ymptoms might appear in 
10 to 20 min and persist for ~everal 
hours; all the~e mixt~re8 will produce 
these effects. but clinical re5earch ts 
atill awaited to Rupport the use of a~y 
aa an agent 

Symptoms induced include ataxia. spatial 
distortion•• nausea, vomiting, and 
analgeata, leadina to anesthesia; low 
dosea produce psychotropic effects while 
high dosea produce anesthesia. 

lntraven~• doae of 0.25 mg/kg produces 
quiet al••P fro. vhlch aubject can .be 
eaally 8Wakened; lntravenou• do••Re 
of 2U aa/k• producea aedatlon, allaytna 
of anxiety and reduced ~tlvatlon 

Lowered blood preaaure •ufflclent f<'r 
caaualty to remain a~are C'f clrc\lm!ltancell 
vhen prone·. any at tewapt to r lse pr<'ducf'! • 
t ... dlat• collapae; addlttonal effects 
produced Include halluclnatl~nt, 
euphotia ataxia and llU&Rlthne•• 

(<tJ) ( C01~"EI:ia.S' _.~ ... ~, ) 

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



~ · ,· ' · · , i ~~ i t .'l t i n s E i f e c t 

PrC"o;tratiC'n 

.• 

A-7 dnd A-e 

Agent ~ymbol or 
Identification 

Number 

EA1729 

BZ 

EA3834 

t::A3695 

302196 

226101 

302668 

CS4640 · 

!A3S80·A 

£A3«;80·B 

Chemica 1 
and/or 

Common Sense 

D·1ysergic acid 
diethylamide (LSD) 

3·quinuclidinyl 
benzilate 

4-methyl-4-plperidyl 
D1·1sopropy1 phenyl 
alycolate 

N-methyl-4-piperidy! 
cyclopropy1 phenyl 
alycolate 

l·methyl-4•plperldyl 
cyclopenyl •1• 
propionyl alycolate 

1•2•tropanyl•l•cyclo• 
pentyl•2•thienyl 
alycolate 

4•(1-methyl·l.2.3.6· 
tetrahydropyridlne) 
.. thyl cr•laopropyl· 
, •phenylll)'colate 

Etonltazlne 

M· .. thy\·4-plperldyt 
·cyclo butyl phenyl 
alycol•t• hydro• 
chloride 

(Free ba•e) 

TAHU. l. f'.o:;!; : .. · : 

Statu" 

Research 

Standard 

Research 

Research 

Research 

Reaearch 

leaearch 

Research 

:: ·.: ~ ''" .. 

T i i.·t: to 
of c ... -: 

15 min 

1/2 to 

20 ttec 

1 to 2 

~ . ·' ::-· . 
1':_ .: 

i; ~ ... ~ "·•· 

.: •. r· ; ~ ~--•:> ~~.:-- .. ~- • .. :. 



d •.•. ' ... \. . 

· a r ( 1
·. 

''· 
10 to 1~ hr 

1,::_ to 2 hr 2 to 4 hr, pos~ibly 
up to 5 to 6 days 
according•to dose 

• Not known for man • 

• Not known for man • 

• Not known for man • 

• Not known for man • 

• Not known for man • 

20 ttec 4 hr 

1 to 2 hr 12. to 18 hr 

.£' .... ··. 

~-···;\. :. ,•··-,\ ·i 

Sumnary of Characteri!i\tics and f{~~,arlt~ 

The effects of LSD include illusions, 
mental confuRion, faulty ,;ense of t iTTte, 
euphoria, hallucinations and deprtssion 
accompanied by the physiological eff~cts 
of stimulation of the central nervous 
ay~tem, swea~ing, tremors, hypertension, 
ata~ia and prostration 

All these compounds produce anticholinergic 
effects similar t~ those of BZ; central 
and peripheral effects include conft•t~ion, 
hallucination, rapid heart action, 
lachrimation, headache, extreme 
drowsiness, tremors, limb weakness and 
prostration; time to onset of symptoms 
varies vith the several agents between 
almost immediate and several hours; 
eimilarly, duration·of these symptoms 
ra"ges from minutes to several hours 
and poasibly days; clinical trials are 
requtr·ed vith all these materials 

Not yet reaard•d ae eafe for primatea; 
vork le beina done to find related 
co.pounda with .ore acceptable aafety 
Nraln 

Awalt.tna further teate on .an 

Awaitlna further teata on man 

----...---....... _ .... , .. -~~~ ... -................ ~ --~ 



A-~ .Jni.J A-10 

.·.o =":::-::c_·-======-===========-=====-========::::z:::~=-==~===z:====== 
Chemical Agent Symbol or 

Identification 
Numl:-er 

EA3443 

EA3lb7 

(al ~1apted from data in Reference 1. 

and/or 
Common Name 

4-methyl-4-piperidyl 
cycJo butyl ph~nyl 
glycolate 

3-quinuclidinyl 
phenyl cyclopentyl 
glycolate 

$tatu!o; 

Research 

Research 

t~) ~vdriasis is a long-continued or excessive dilation of the pupil of the eye • 

. ..... ../ 

Time to 
of S·r-.2 

5 to 8 h 
(pt:ak . 



;\"~. 

= 

) to ~ hr 
(pt' .. ;.;. eif~ct) 

48 to 100 hr (b) 
(mydriasis) 

~ot known for man -

Sut:'lriary of Chara<.:teristics and Rtmarj(c. 

Similar effects to BZ. but more toxic; no 
undesirable side effects 

L Ji < eeta: IBt:: :fT t Itt:1 
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SAFETY l£V£R 

PUll 

RING 

FI~URE 1. MILITARY M7A3 GRENADE (U) 

Description: lhe A~C-'nA2 and M7A3 CS riot .hand grerade Is acyl in1ricat "'€t;;d 
:~ntai~er fi I led with pyrotechnic CS mixture and fitted wit~ an ''201AI ~re~3~e 

• .ze •"'ich is screwed into a fuze adapter in the top of ~he orenade. Three 
~~issio~ ~oles are located In the tr~ of the arenade. The eMission holes are 
-::c.-~r~d .it~ a~~esive tape to protect the flllfn11 froM moisture. The ~nP.2 

~; "ers fro~ t~e M7A3 cnly in the way In which the ff II Is rnanufac•ured. H·e 
~7A2 i~ fi I led with a pfroiechnic mix an~ powdered CS anent In oelatin cao­
s~les. The ~7-3 it fi I led with a pyrotechnic mix and pelletized CS ane~t. 

Characteristics: 

Total .leiqht ••.•• 16 oz 
r;ller Weight 9.5 OZ 

~e4qht • • • • • S-3/4 1n. 

0 i a mete. r • "' • • 2-1/4 in • 

Container Body 
Mat~rial ..•••• Stet.l 

Fuze Time ••••• 0.7 to 2.U sec 
Burning Time 15 to 35 sec 
Range • • • • • 35 m (hand tossed) 

145 m (rifle fired) 
~nufacturer ••• Mtlttary 

···'··' ·· ,, ~; ·J•., tr .,.. ;.,.f,•rf'~'·l"• r. ,,. ~ Q' 



AGENT/FUEL 
MIX TURF 
(PELLET) 

u·N CLASSIFIED 
;\- I ~· 

.,._---------PULL RING 

IH---------------LEVER 

RUBBER BODY 

FIGURE. 2. NORTilP.C~ RUBBER BALL GRENADE (U) 

(U) Description: This device, ·availdble tc law enforcement agenc.les, contains 
r)~ ,,.~""'s of CS and 40 grams of nyrotechnlc ag'=!nt. Four e"'ission holes 
.., ... ~ loc.Jted in tt-.e body cf the grena~e. During discharge the·grenade roves 
r~:;:;.y al0n'1 tl'le ground, propelled ~Y the escaping agent. There Is no 
0-~~~si;n or fra'JMertation of the grena1e body. 

( ';) c~., AC teri s t icc;: 

To ta 1 Wei gh t • 

Filler ~leiqht 

He 1q•1t •• 

C.!, r. t .; i r. f: r £3 o d y 
•.: 't•· r i t1 1 

• 0.46 lb 

I I 100 q 

• 4-3/4 1 n. 

3-1/4 in. 

I I ... ; . 

Fuze Time ••••• 2.5 sec 
Bumf ng Time • 10 sec 
Range • • • • 
Manufacturer 

Hand tossed 
Northrop 

Carol ina, Inc. 

UNCLASSIFIED 
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A\·,t ~~ t ~IS,.':I\.)'4 

Hul E A ... ll st Al 

PRIMtA 

STRIKER 

UNCLASSIFIED 
A-I ~ 

LEVER 
AGENT EMISSION 
HOUANOSEAL 

FIGURE 3. FEDERAL TRIPLE CHASER GRENADE (U) 

(v) Description: Available to civil law anforceme~t agencies, this grenade 
~eoarates Into three parts which bounce alo~g the ground, functioning 
I ike three separatA grenades. ~gent Is discharged from the emission 
holes in each section. There Is no further explosion or fragmentation 
of the three sect Ions once In It r a I separatIon has taken p ., ace< 3). 

(U) Characteristics: 

To ta 1 We 1 gh t • • 

Filler Weight 

He 1 ght . . . . . . . . 
Diameter • • • 

Con ta i ne r Body 

24 oz (CN) 
20.5 oz (CS) 
290 g (CN) 
265 g (CS) 
6~1/4 in. 
(w1 th fuze) 
2-5/8 in. 
(at base) 

Material •••.•• Aluminum 

Fuze Time • • . . . . 
Burning Time 

Range • • • • 

Manufacturer 

UNCLASSIFIED 

2 sec 

25 sec 

Hand tossed 

Federal 
Laboratories , 
Inc. 



UN C-LASSIFIED 
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Fl GURE 4. MILITARY XM47E1 -~~EN~~E :_(U). 

(U) Description: T"'e )('!.!7[1 is tntend~d to replace fhe M7 series grenac!e now 

I .. 
. ;j 

.~~. ~~~ CS ovrot~chnic ~i~ture wi I I effe~tlvely blanket an area of at 
~ .-:: • 1 r. ~ s:,. ~ rP. ~ters to a height of at I £3st · 2 rreters. Th~ ran:;e anc! the 
: ,.,,,.:,.~ ~r-•'1 ~Hec:tej ~Y th(: iJ1~nt wi II vary soMew_hat with the velocity )r,cj 

.···~~·~.:-:J ·:.Jf ~-.e wi".j. The X'·4.727ll fuze cohtains two safety features: tne 
· ;•.-•• , :::"' j')~ tt-.f? sa~~ty latch. The safety'pin is-located -tnrougn the 
·, :' .. • t' I :l+rr )I"'~ t~>,e X'·'27.7EI fuZP. bo<!y. The safety I.Jtch, a ;:o,....c-'!nel"\t of 
•r·~ ;.~'·~·, ~~~~r, is eng~qed with~ lo::k pin .loc·ated ·~.rough the X''227El 

, . ' , ~ I 
. . . . , ' ~ ; 

350 to 400 q 

. 200 Q 

3-l/2 in. 

ruze Time •• 
Burninq Tillle. 

M~nuf~c turc·t· 

4 , . ,.. I f l • f I ~ I ' ,... ... \ 

UNCLASSIFIED 

2 .. 7 sec 

Hiind tossed (3NJr<:"~x. 
JS to 4S m) 

Mi 1 i ':.lry 
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SLIDER ASSEMBLY 
WITH PRIMER, DELAY 
ELEMENT AND DETONATOR 

! ·: 

A-I '.J 

AHMIN<i 
SLHVF 

FIRING PIN 

FIGURE 5. ~ILITARY M25A2 CSl GRENADE (U) 

IC BUOY 

(U) ·Description: This grenade is a special-purpose, bursting-type used to 
control riots, mobs, and other disturbances. It is designed to minimize 
casualties from flying fragments by uti I izatlon of a frangible plastic 
body. 

(U) The spherical body of the grenade consists of two pla~tic hemispheres 
ceMented together. The grenade is filled with approximately CSI 
(~icrooulverized CS> and is fitted with a detona1or-type fuze. The.fuze 
assembly is contained in a slider which moves in ~n integrally ~lded 
burster well. A safety pin ret·ains an ami"'!J :-:l<"n"'? ,.~-ic:h cor.trols .the 
fuze action. After the ~afety pin is withJr~~~, r~l~n~0 of The arming 

· ~leeve permits the spring-loaded slider to travel the length ~f the 
burster wei I to impact on a firing pin at the bottom of the wei I, exploding 
the detonator, shattering the grenade, and dispersing the CSI filling. 

(U) Characteristics: 
Total Weight. 8 oz Fuze Time. • 1.4 to 3 sec 
Fi 11 er Weight 
Height . 

o;~~cter ..• 

Container Body 
~~ te ria 1 . . 

ff:;r~win'J from 

2 oz 
3-5/16 in. 
(with fuze) 
2-7/8 in. 

Plastic 

Burning Time 
Ran9e . 

Manufacturer 

Hand tossed 
(approx. 40 m) · 

Mi 1 i tary 

and 8.). 



HIN 

PHIMI H 

PULL RING 

UN C LASSIFI.ED 
A-11. 

LEVER 

GROOVE TO F ACI LIT ATE 
RUPTURE OF CONTAINER 

FIGURE 6. FEDERAL BLAST DISPERSION GRENADE (U) 

(U) Description: This grenade, contains either CN orCS, has a fuze time of 
2 seconds. Upon deto~ation, the container ruptures along the grooves 
its side and releases a cloud of agent. Discharge is instantaneous. The 
metal body remains in one piece, ~ith only the fuze and top plate being 
thrown clear during the functioning of the grenade. 

(U) Characteristics: 

Total Weiqht • · ..••• 

Filler Weight 

15-1/2 oz (CN) 
15 oz ( cs) 
220 q (CN) 
220 q (CS) 

Height . . • .• 6-1/4 in. 
Diameter ...... 2-5/8 in. 

(at base) 
Container Body 

~aterial •.•... Aluminum 

Fuze Time . . 

Burning Time 

Range . 
Manufacturer 

-'Drr)wing and d<lt.1 frum Reference 3.) 

UNCLASSIFIED 

• 2 sec 

• Hand tossed 
Federal 

Laboratories, 
Inc. 
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FIGURE 7. MILITARY DISPERSE-R, RIOT CONTROL AGENT, PORTABLE, M3 (U) 

{U) Description: The ~3 disperser is designed to disseminate micropulve~ize~ 
riot-control agents. It consists of an M9 disperser gun connected by an 
·.-g hose to a modified M2AI Portable Flamethrower Fuel and Pressure Unit. 
The •.19 gun permits release of micropulverized CS CCS-1) in short burs~s 
or in one con.tinuous discharga. This Is ami I itary unit but may be 
loaned to civiJian pol ice agencies under emergency conditions. 

( U) Characteristics: 

Weight 
(Operational). 55 1 b ( appro x • ) 

0peratinq Pressure • 30 to 90 psi 
(discharqe} 

Available Air 
Pres sure . . 

f.~~nt C~p~city ... 

1700 to 2100 psi 
(hi qh pressure 
section) 
8 1 b of CS 1 
(4 lb in each task) 

Range • • • 

Duration of 
Fire 

40 ft (in 
still air) 

20 sec 
Area Coveraqe . . • 2300 to 3800 

m2 

Manufacturer ... Military 

s.) 
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FIGURE 8. MILITARY DISPERSER, RI0T CONTROL AGENT, 
IIELICOPTP~- ()R VEHICLE-~10UNTED, M4 (U) 

.· ·: _,_._,.,, ...... ~·."~ ,~j ,·t-.: .......... ""'~r::;l- .. ~--:t .... """"" 
, . ., .... 

~ • • • r • : .. ... .~: -:. .. _l,,..... r" \'. •"' ..... ; ...... ..- .... -

UNCLASSIFIED 
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U N (:.,L.fK~.~JF IE D 

• :'- 1 .·~t'··:··,, 1 :·'·'·,. ,' ~~ 't' ~ ~1 ,y_,,, ..'.tr i(J'J'J f.r.rltr,_,l·~ 'r1·: ir.·~•r "*''•·' • ., 

~--: 1 ·~. ·.,. !'········:·1-.. .... ,,,.,,.,··II 1 t,,!.~JI.Ir fr·.,rt!t:. It i·, ir:t•·r:o···: "· : ... 

•;!:t~~ i•····~,,~:_,,t~l't ~-,.• !'' ..J·~t'. i•t•\ •.:-:'f'''" i~·. J ·.~t'·~•lt -JI.Jr•·ir,~'' ,,:,·:•·", 

··,·!.J-.:.· . .,.·• · tr 1;•·, If-,,!'' ·.i '···! l.,r ·, .... ,._.rirt·j P11~ di·;p.~r·.(~r ir: p,,. ,,.!; ·: ~··r 

,, .. ,, .. · i,•, .\: ~-1. 'i·,. •, n.;•· •~,,.,,. i.·. f...;r·ni·:.t~t~r.l tr;r ~ji·,·-~•·:r··;!• ·: ~·, . 
. !:<'''~ .• _.t.~i.!t' p,,. h,,li ... ~·t··r 11(' Vt'tlil It~. A flt~Xiblf.:: nr;//lt: (fr,r 

.'"~t'l i,·,·;·t,,, l"'l\..'L•I1tiil:;) .Pl·.l ,)f\ 'Yl ir-rit.Hlf ,FJt.>nt •Jj•~per~i·r r;urt ff.,r ;•:' i·.l>: 

"'-'-"ntin.1 1 .H't' (.'l'l'Vi.!t'.~; t•ittlt~l Cln bt• .Jtt.JC:hed to ttl~ J()-fr.JrJt rjjc:.r.~,,r·;•: 
h,.'St.' •. l'lt." •.q Ji':'irl'r·s,•r nuy bt.~ I"').JUIIted. in the CiJr'jO COrn~;,rt,.i_:r;t r_,f t.t,(: 

.l.rr·'v t')t.> I i ~-~..,r tt-rs H-1 ''l or I.Jr· wr. Tht~ major ildvant3')e of .ttl i 5 rrr .. :(jns r)f 

Jissc,.,in.Jtivn is the l.~rqt.~ dreil coverage achieved and the al)ilit'{ 0~ 
t~e hel icort~r to hov~r or fly slowly over~ s¢ecific are~ w~i le 
J iS::'~ rs in~) .Jn .~qt>nl • 

(U) Ch~racteristics: 

Height 
(Operational) .. ·· 208 lb 

Operating Pressure 45 ± 5 psi 
(discharge) 

Av.ailable Air 
Pressure . . . 2000 psi (hiqh~ 

pressure section) 
Agent Capacity ..• 50 lb of CSl 
Range •. 40ft (in still 

air [with qun]) 
50 to 150 ft 
from he 1 i copter 
(helicopter 
elevation;. 75 
to 100 ft) 

Duration of Fire 

Area Coverage 

Manufacturer 

(Photo and data from Reference 8.> 

UNCLASSIFIED 

2 min {qun) 
20 sec (heli­
copter hose) 
Discharge 
distance: 
1200 to 1500 m 
Mi 1 i tary 
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UNCLASSIFIED 
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FIGURE 9. MILITARY DISPERSER, RIOT CONTROL AGENT, 
HELICOPTER- OR VEHICLE-MOUNTED, MS (U) 

. ' 

Description: The M5 disperser is designed to disseminate micropulverized 
riot-control agents either from the· air or.from a vehicle. The M5 is a 
c.roduct im~rovement of the M4; it is I ighter in weight, has a ·larger 

·voluMe of discharge air, uti! izes commercially available components, is 
simpler to operate, and can uti I ize prefi I led agent containers. Field 
fi I I ing of the agent container can: also be accomplished. The M5 disperser 
ccnsists of an agent container tank, two air cylinders, a tubular · 
alum·inum· frame, an M9 riot-control-agent disperser gun (for vehicle· 
mounting) with a 12-foot hose, a 12-foot discharge hose (for helicopter 
mounting), and various controls and instruments. Fittings and holddown 
straps are provided for securing the disperser in a helicopter or ground 
vet1 i cle. 

UNCLASSIFIED 
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\.·) (rl.it',1Cteristics: 

~eiqht 
(Operation a 1). 

Op~rating Pressure 

.Ava i 1 a b 1 e A i r 

200. 1 b 

45 to 55 psi 
(discharge) 

A-/I 

Pressure .•. 200 to 2000 psi 
(high- pressure 
section) 

Agent Capacity • 40 1 b of CSl 
Range • 40 ft (in still 

air [with gun]) 
· 50 to 150 ft 

from helicopter 
(helicopter 
elevation: 75 
to 100 ft) 

Duration of Fire 

Area Coverage 
Manufacturer • • 

(Drawl ng from Reference 3; da·ta from Reference 8. > 

UNCLASSIFIED 

2 min (gun) 
20 sec (heli­
copter hose) 

. 50,000 m2 (est.) 
• Mi 1 i tary 



UNCLASSIFIED 

FIGURE 10. t1ILITARY DISPERSER,_ RIOT CONTROL 
AGENT, P~RTABLE, MlQ6{8)_ (U) 

(;J) 8escription: The '-4 1'J6 r:!":;r·:r;.::r ;::, 'Js~:c t-:-. 1.1i.:::sernina+e microoulverized 
-·~·-:~~+rol 3gents for ~~-·..-~1 ~f ri~t~, ~Jbs, or other distur~ances cr 
l ... ~ __ ,.. :::l•..J~"":::l0Ses 35 :-1-;<:r-.--: ri--;t-.:-:rntr-:,; ;l''~·.r·ts into tunnels cr under-· 
-:-· ~--: .::0--~ificati--;r.s t·) fl ;..::, · ,t > ..... ,,-.~~r·:'; •..-.:,...., s·J:je--~t are3. The ''1:--6 
:~:':-:-·:..-is .=J ':'::.r"',...o::?r·:; ;i ~·:r>'~'l . ..-:1 j~-~-,~..---"::'l,..l'/t"r .J~~a:--ted for ~ilit3r\ 

,1 _s 1 '"' ~--! -~. •• t·'r : .. ,, . .,t:.~red t'y a tw~-str~~t? 

,-":, .,. , I~ ~ .... I • ': 
0 

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

t •' .J; -:,,, ... _,r r.";~t'i .'C'S the 1""\icrc:-ul\·e,..· :e..: 
; •. , , ~ • I : :. '. ~ t ·:-' ::-, I -~ v. t t• e -~ SJ ·.~., t 

~ • ' ' .. • • I I ' 

• !•'. ' . 

· '""'"' !~: -'!7 .. "\ ~ \~.::. ~:t."',.... .]~~t"S 

.!' ... : t · 't"'t' t 1 ..... n:;. 
~ · . :-- ~"" r ·: ~"' '· ~',' ~ -: ..... S 

UNCLASSIFIED 



\ L:) Cha rae teri s tics: 

W~iqht 

. :·; ·~7 !".' :•'f·.v·\lir;~•'r'(',~~,;·r:···'i'':'/'"~."!'·;,,,~~:, ... , 

.. · ··l :. 
. ' .z . ~ 

. ' ·: . ;::.;~. -~·' ~:·\~ .... 

U N Ct;A:,S'Slf IE D 
A-/) 

Range ... 
(Operational) ... 35 to 37 lb 

Operating Volume .. 450 cfm 
Agent Capacity ... 8 lb of CSl 

Duration of Fire. 
Manufacturer .. 

(Phcto and data from Reference 8.) 

UN C LASSI.FIE·D 

r 

. 40 ft (in 
still air) 

4 to 5 min 
. Military 
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FIGURE 11. PTG-100 AND -200 DISPERSER (U) 

(U) Description: This disperser CPTG-200 is illustrated above> utilizes eitr.er 
~icroc~lverized CN orCS, with an agent capacity of 5 or 10 pounds, dependir.; 
on whether one (PTG-100) or two (PTG-200) tanks are used. The unit e~ploys 
~ry nitro9en oress~re to expel the chemical agents. The agent is released 
in short bursts uti I izing a trigger located on the discharge hose nozz,a. 
T~e unit is designed to be reloaded in the field without tools, and agent 
f~r~~lations are available in stain!ess steel containers to facilitate this 
:::leration. 

(U) Characteristics: 

~~ei qht 
{Operation a 1 ) • 

Agent Capacity . ~ . 

Range 

37 lb (PTG-100) 
46 lb (PTG-200) 
5 lb (PTG-100) 
10 lb (PTG~200) 

75 ft (;n still 
air) 

Duration of Fire .•• Variable 

Manufacturer B & H 
Enterprises, 
Inc. 

UN C LASSI·FIED 
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FIGURE 12. GOEC MK-XII PEPPER FOG (U) 

(U) Description: The Mark XI 1-A Generator (Pepper Fog) employs the resonant 
pulse-jet principle to generate hot gases flowing a~ high velocity. The 
high-velocity gases atomize the liquid formulation <CS, CN> instantly so 
that it is vaporized and condensed so rapidly that thermal breakdown of 
the chemical is nonexistent or negligible. The fog particle size is 
controllable from I to 50 microns and beyond, with smaller particle sizes 
associated with lower formulation flow rates. 

(U) Characteristics: 

Weight 
(Operational) •.. 27 lb 

Agent Capacity • 1 gal (liquid) 

Duration of Fire. 

Manufacturer 

10 to 20 min · 

General Ordnance 
Eouipment 
Corporation 

(NOTE: specifications are for the newer Mk-XII-A which is shorter in 
overall length and slightly modified from the Mk-XII shown here.) 

<Drawing and data from Reference 3.> 

U NC.LASSIFIED 



fUR OFFICIAL USE ONLY 

' . . . 
. I 

II 

PROPELLING 
CHARGE 

~-. , 

~tH l L C.A~l 

FIGURE 13. AAI SGA-100 BARRICADE PROJECTILE (U) 

{U) Oescription: T~~ .Ao\1 pro]t"Cti le rr':lV ~'C fire·j trri"'l r1ll unch0ke-j 12-'}:: ... ~8 
S'"'~"'t~uns. T~~ inje.-:tion-f"ol~t.:J ri.Jstic rrojccti r.: cont.:Jins 3 r:;.J!:;ic 
-~~~,-+-;1"'1~-tt"rs of CS in svlution. •'ne rounJ wi II ef~ectivel·-; cor.ta,.,in3te ::=j 

~' 1:-·~ot ro0rr'. ~01 lowing if"PJct and perforation of windo~ or ~~~te 
~!Jss, ~,e crojecti le disintegraies and instantJneously JisseMi~at~s t~e 
I i~JiJ rivt agent throughout the enclosed atm6sphere in the. forms' a 
vJ~or-1"'1icr~oarticle aerosol. The projectile has a flat trajector1 =~t t~ 

12J yards and is nonlethal beyond 250 yards. Tests indicate penetraticn 
ca~a:il ity against automotive safety glass at 100-foot range; 1/4-inc~­
Thick elate glass or do~ble window b1us aluminum screen at 100-yard range. 

(FOUO) ~~;s ite~ was tested by Deseret Test Center, Dugway Pr~ving Ground, an~ 
given a safety release. It was then recommended that the U. S. 
c~~+inental Army Command make further evaluation. It should be stresse: 
t~at this can be a lethal weapon if inexpertly handled. 

(U) Characteristics: 

To ta 1 ~Jei ght • 

Fi 11 er Wei qht 

Fuze Time 
Agent Emission 

Time • • • • 

. 17.2 Q 

. 3 cc 
• • Impact 

Ins tatitaneo us 

Maximum Range • • 500 yd 

·Muzzle Velocity ••• 1000 fps 

Size • • • • • • 12 ga 

llody Materia 1 

Manufacturer 

•• Plastic, 
injection molded 

AAI Corporation 

':~3winj from Peference 3; data from References 3 and I I.) 

FOR OFFICIAL USE ONLY 
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FIGURE 14. FEDERAL MARK 70 PROJECTILE (CS); FEDERAL 
BLAST DISPERSION PROJECTILE (CN) (U) 

(U) Description: This munition can be fired from both 37- and 38-mm weapons. 
At 37.50 elevation the shel I wil I hit the ground at about 90 yards. Shorter 
ranges are secured by bouncing the shel I along the ground or by firtng at 
very high elevation. When the gun is fired the projectile is propelled from 
the gun and the delay is ignited. Approximately 3 seconds later the delay 
ignites the burster, which ruptures the projectile along rupture grooves to 
instantarieously release a cloud of mlcropulverized agent. The aluminu~ 
projectile body wi I I remain in one piece and no metal fragments are thrown 
off during discharge. · 

(U) . Characteristics: 

Total Weiqht •.• 8.5 oz (CS or CN) 
Filler Weiqht .• 80 q (CS or CN) 
Delay Time • • 3 sec 
Aoent Emission 

Time . . . . Instantaneous 
~ax~mum Ranqe .. 90 yd 

Muzzle Velocity o • 140 fps 
Caliber .•• o 1-1/2 (38 mmJ 

Body Material 
Manufacturer 

Aluminum 
• Federal Laboratories, 

Inc. 

(Orawinq and data from Reference 3.> 

UNCLASSIFIED 



UNCLASSIFIED 
PMIJf'•l•fl'll 

UtAIOI.I 

""'' .. ' I ;;;:..-;;:;---...;:;;;-;;;:;;;..·.-.;;. :;~-;; ~-;.; .l .. .;.. • ;-;..: --~. ;-....... .;.... ...... ~ ... -,..,;n.;;.;;;.;o-. ... ;r.•;..;;.;.-~ • •u __ _ 

IMlLL IOOY 

FIGURE 15. FEDERAL SH0RT RM~GE SIIELL (U) 

(U) Description: T'"li-E .;~~II is 'i~··'.: Jir·,,,-tlv .lt HI._. ~-~1 t It~·~·~! n' t"'~e t3 .. ~e·. 
1:1 :;•;II ,Jir tht'' ~~ixi,...•,;rr1 i,...,..., •• ; J~t' r·.Jn:;•.' i·, J~·;_t ~G 'e~~, t,•_..t ~ ~::;·;cr:-~::.le 

wi:"~ ,iII ..:3rrv t'"lt~ -.'h~t."'nt •.:1 "...:•!.•' th,1r· '~.J v !'"->>. ,·,·-,p., t•,is s ... ell is fir-e: 
J :1~~:.;.~ :)f.r"icrc:-u'vt.~ri;t.".~ .).;t>'lt Ct::. :-·r ~~.) i·~ :.l3ste·j 'Jirectl·,. frcrr ..... ~ 
- ... ::It?::;' .-he g~.,..,, ;;it~ t~t: e-..- •. ~:-tiy' :-,' .t~r•:L' I !c'1~ w~:!:;, tr-,e er.~ire 

j:·s.::~~r·Je .:onsists Jf fi llt.~r. ~~is "":..J~,itiy: c-.J~ ce fire~ fro"" tot'"l 37-
Jr~ 33-~~ we~pons. 

{U) Characteristics: 

Total Weiqht . 
Fn ler Wei qht 
Aqent Emission 

. 8 oz (CS or CN) 

. 8 oz (CS or CH) 
Caliber .••• 1-1/2 (38 mm) 
Body Material • Aluminum 
Manufacturer .• Federal Laboratories, 

Time .....•. Instantaneous Inc • 
~aximum Range • 25 to 30 ft 

(in still air) 

<rrawing and 1ata fro~ Refer~nce 3.) 

UNCLASSIFIED 
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CAP.CHL'R ~tiARGE ~~;)~-
Rub~r Plunger 

Nose Plug 

CAP .CHUR CHARGE 

Rubber Plunger 

O·Ring Seo.l 

FICURE 16. FLYINr, HYPODERMIC SYRINGE· (U) 

UNCLASSIFIED 
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DYE MARK!:R 
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'"·• dutr •• ,__.,._,. .• , - ·'"' ''' • t WIU 

n.nc- d,~ L• f, ••• 1 h• ,.,..., .... ''"'''" t'"' 
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«'w••'• Oft '•'r''"'' ,. •. ·'"'' t ...,..,r''' 

Jfte .,,.,of ,.,,,. a ..,,o 1r•'·'• '"" to '""'" or 
;••"'''' •nd•••c•vnh "'a rtnw•~ •"-••• cOft'u'' 
Dftd cur••• Oil" ·'"t>''"''•ul. lr ltao , ... rlfr<f 

of ~C'tf•or "'9 .,..,., ""'Y 

HYPODERM!C SYRINGE PROJECTILE 

l -·-- --.... --·~·~· ... - ·-!l . -. . 1... - . ...--.......... --...:J//1111"" 
\ ••• 4 • -- • ~-~ _______ . ....._;~ ..... ___ .. . _:.:_:.·.~ 

H'/pod•r.'";' ,,,;,._,., "' do•f '•''" for. "'"'""' "~"''"' ;, a 
prowrd. procr11ol """'•"• P'"''"• ""' prurrcr•'• cun uuwrot•ly 
~elrwer a~td i~t 1 ecf a Icc doto i~tto """~proncflablo o~timoh. 

Prruvr•r,.d D'"pwf,., orr awco.lublr for loorl.tty by ••ro;i,.aria~tt. 
Utr ••'""' " ,,.,,.crc·d b'l co'"prr•u·d air tu.•fl•ttd • pitfort 
after '"" ""'C'.JI• flat co'"• to ,,.,, '" flt"tfl. fltr dort'a 
evperb · ouvrocy ot a co,.uderoble focror '" ire .,,.,.,,,. .... 

TRAINING DART 

1-==== ~ 
fhia ~ro;ecrilo it pro•ided ;,. 1i~ilar .. ,.,gflr and ltafo~tce to 
tlte \'Orio.,t .. ,,,. •.• tlartt to 9'"0 D trmilor tror~crory potterrt 
•• tltat tlte troi,.,.• cart f"' '"• 1••1 of rfl• 9"" witltovt ••pertd• 
ifltr oaperttl•o ro.,,.dt. , can bo firrd lrtd,.;,,.,,.,., of "toft'' 
•••t•t• - • ,..., or pad it "'tt•••d ot o badurop for ,,.,,.;,.,. 

TEAR GAS DART E--f Gl _____ ltJ __ ~~ 
- - . ···- ---... ~~ 

fltit tlort II de''9""" to tarry 2 Su of liqvid 
•••r t•t tflor cowere •" a••• of 12·· ro IS'' 
;,. ~iOiftOff't. It lto1 a IOff'fl' tpri~tg clop. flto 
cl;~ le withdraw" ott loadiltt• lfta.irtt tlto 
f"Ojectifo , •• ~, for firl"•· 

, ...... , ........ , ..... ,'1 ,.,,,.,,;., • 
• ,,,;.~ to .... , ............. if ..... flit •• flat 
;,. tit• ~,.,, Orf'ff of '"• •I'••· ,., protti• 
cal to ,ltoor at "'"<~•• 1, ""' tO ro .SO .,ardt. 

:.... ,J I t - . ',. I • ~ •• '. ,_t i l.!·· 
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I. 

AiHHHATtn l31ULIOGRAPHY 
m~ 

NO~H E THAL \Jr Arnr~S (II) 

Chemical Agt~nts and Oeliverv Systems 

·'•• C•t('.~lt:Al. 1\~~(' ~~I·'Ld'.I(/\L .·~!A;·(''i' .. , >:.ir_•n.tifir~ f·~·eri·.·:r,. 

'', rr- l'1-?'' ('.'tv lq/()) (lJtH"l.A'<~IriL:J) (F~A ~~.1~4)*. 

tL:) This ('JC't"'r JiscuSS\'S buth I• thai cJnd incapacit:Jting · 
.... -hemi...:.JI .Jn•J biolonic.JI w•"'.wons, includinq <1ntipi;Jr"t a1E:nts. 
o\n e'.J"lP I e \.)f .Jn i n...:.J('J\ it at i nq bioI O':"J i ca I we.:3pr.;"1 is 
V~ne:u~l3n equin~ ~n~0rh.JI itis. The risks of using s~ch 
-we.Jpons .Jrt..• d i scuss~d .Jnd their mi I i tary shortcorr1i ngs ~re 
..:o11s i Jered. I n.:.1p3-: i L~t i nq chemica I agents with bot~--t I c.nr;-
terM effects (e.g., 8Z> and short-term effects <e.1., CS> 
are dis~uss~d. The use of CS and of antiplant age~ts in 
VietnaM· is reviewed, ~nd the advantages 3nd dangers of 
s~ch use are discussed. 

~~il5n3.:k, R. W., et 31., COMPREHENSIVE LA\•J AND ORDER ASSISTAnCE PESEt.;;~>-1 

A:--.JO OEVELOP'.~ENT <CLOARAO PROGRAM), Report No •. 70-08, U. S. Army lanj lla'"'~~ ... ~ 
L3~oratory, Aberdeen Proving G~ound, Maryland (May 1972), 97 pp (FGR CFFICI~~ 
USE ONLY) CPA 38,039). 

Cv' . 
<F0tl01 This report summarizes infor ... ation that suggests 
criteria that could serve as general guidelines for 
improving hardware and tactics for dealing with crowd-
control problems. It is suggested that control options 
should make use of troop mobi I ity, graduated levels of 
nonlethal force, selective removal of individuals, 
control led dispersal, communication with the crowd, 
observation and identification of crowd participants, 
and self-pol icing by members of the crowd. The discussion 
of nonlethal forces includes consid~ration of chemical 
agents. 

·3. Side! I, F. R., C0~.-1POUND 302,668: AEROSOL ADMINISTRATION TO MAN CU), Rec:or1" 
no. EATR-4395, for the period July 1968 - September 1968, Medical Research 
Labo~3tory, Edgewood Arsenal, Maryland (May 1970), 27 pp (CONFIDENTIAL/Group 3) 
(PA 37,960). 

~~)~compound 302,668 is a glycolate which has potent 
anti cno I i ne~g i c actIvity. In this study, human subjects 
inhaled an aerosol of the compound to estimate the 

~>::. ~ ... "':..,"'!~") ;.J~ntify :j()r::Jrner.ts held.in tne RI':'"'IC data base, and PSI nu~t>ers · 
··>:'";+ify 1'"/.;r"ents frcm the rhysical Security Information Analvsis Ce11ter Jt 
•· jq,~ll(:; v; "·.JMt;ers inrjic.Jte doc;;m0nts avai I able from the Defense [\)C...i~""t-"'t,~ti.._"' 

", .. .., •. _,. ,.J.,f,), C,:~mer0n '"Jt-1tic,n, Alexandri.1, Virgini.J :'2314. Neither R-'~..~ll~ ""'-"'r 
.. · ' ·; > 1~ I r: trJ "";l:.a~ se--:')nd,1ry t1 i c; t r i but ion of these documt?nts; hcwever, tl"-t:~\ 

,. :1 ~,r: r•:;.w:;tr:rj frQr'l th~ orit1inJtinq dC"]l?ncy or nne. 

GQ t4 f?l &IEF~ I I"( 
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I : 1 \ \ II .. fl ' '• ' 

""·"'' 
.. .. ,.• ! ; •... , . ' • f ~ o \ I ' ' ' 

: . , .. ! • ; .. ·r· .I • ~ ; I ! tli' .... t. ! ~ I I . • fll ; '1 ~ ! r • .. , ·:' ~ I . . • 
, . t. l ...:. I .. t' ' t ; ••• I \ ' ~ , ~ : t i • · .. ) • ~ . t ' • t ; , •. , I • • s t / ' . ~ . ~ .. 
~· -:.' 1 ." , •. i ·~\;•t~s _,,~: L, ·~\.· .. ' •• , • ,} :···· t i ~··I,. ··,_··· 1,: , :1 

,.,J ~'·~...,·.Ji:.>l ~: :;\-.,1 "~~ +,"\ t·; .·• t· •' .i'':' ·· .. r1: ,.:,•:i~\i .. +-·~:r•: j 

:--\ i'l~.JI..Jri~n .H-t' ~;ir·;i! .tr· t .. l t~'-:·,~· _,!: ··-·r 1•·: "" 1 ·•·r· t"t,i· .. 
,:."~"'(',).Jr~ l is .Ji·~l"l :(,tr !.t"'·<J:~I i. 

~ .. '.F~-~.,··•, :...~. ~'·• ~-:A7:r·.~ :_.!;:-._::·n ·.··, <i'"';.:,_:H f "· 'J!,'j:. f.',i',- II. I~J(f.r--P.',IT.t-;1'/ 

~~:·.·~: •. ', -~::'t1 ..:iJI ~\.JDii~: ... dill~! .; ;·-1 :j-/J ('.'...Jy l'"f/f)J, 77 C·P (:;·_.'JFI~A: .T!;._j 
. , .. ' ., ~ ~ \ . ' " ~ -~ , y •j 7 ) • 

(~·) lnvesti~-:.Jtit.'r.s ,-onJ·..J·...::ted :>vt~r .) ·l-ye.Jr P•Jri:;·~ t-:) 

i~e~tifv ~hemi~al a~~nts thJt ~roJuce i~:~r~citdting 

t:'lt•to~ts in ·30 se..:onjs to 5 ,.;i'"lutes with J G- to 13-h.:,ur 
~~r3ti~., are review~d. Uat3 presented in~lude code 
r~~~ers, c~eMical structures, t0xicologi~al sc~eenin1 
.:Jt 3 JnJ, for Sr? I ected carrpounjs, phys i c . .J I constJnts. 
~o distinction is made as to the relative mi I itary 
potential of one comp0und over another exceot insofar 
as ~entioned in discussions of structure-activity 
reI at i onsh ips,. 

w i ttE:n, 9. , e~ a I • , •.'ALOOOROUS SUBSTANCES AS RIOT CONTRnL AND TROOP TRA 1•J1 ~~S 
A':E\TS, "'eoort No. EATR-4370, for the period r.1ay 1969- November 1969, 
C~e-i:al Gesearch laboratory, Edgewood Arsenal, ~aryland (March 1970), 33 OD 
(:_''~CLASSIFIED) CPA 37,727). 

(UJ WHO ~E is a ~alodorous substance, developed during 
and after Wor!d War II, with the chemical co~oosition, 

~Y volu~e: 20 percent phenyl Mercaptan, 10 percent 
jiethyl sulfide, 10 percent isovaleric acid, and 
6J percent t-butyl Mercaptan. This report discusses 
work tc de'Je 1 op ·.·iHO •.•E as a r i ot-contro I and troop­
trainin9 agent. This included work to thicken the 
s~bstance and development of a frangible disse~ination 
container. The container chosen was a hoi low eggshel I 
treated by immersion in a 10 percent waterglass 
<sodium si I icate) solution for sever~l days. The 
snel I was sealed wit~ epoxy cement and a smal I aluminum 
C)~. Field tests were conducted and it was found that 
~~e e;g containing about 40 ml of WHO ME readily 
--~"'tal"'l i nated the air in surnMer weather for a distance 
~f ~t leJst 100 yards downwind. rsychological tests 
,~· t•r: ~f~er:tiveness :)• ',•:IJI) ~- 1 [ .1re sti II needed. 

- r•: -1 • • ~,~ ,~-.~·..);j--:c~ w~ i r_h is inc lf\.JC i t J tin() to '1r1 nercen t of the sut _iects. 

·-,~,,~.,+-r jti•>r- wt·ir~ i~. in .-~r-Jcit ,tin'1 to 51) r't"'r~~ent of the sut-,ie~ts. 

C! 0 I <J P I 15 E I'<J I I Jlt l:: 
~ .. . . 

~· ;.. . 



:,,,; ;.li',l, ~·. 1\,, .1nJ ~-\•r·-_;thH1, '.1, ~.~., TIH CUIArH'-'lJ'; II'I<:ITArJT HA.r_TI'/J Tr; 
·Lt',T •,'-L'HL,'I~t'l;l~,/~Lill!~~~ '·'ALt1~JIII-'Il! (Cj): I. QUMHITATirJr~ A.~~[J 1-.AJ.I.t-1 
I ',1 ~ ~-·~ ~h 'l I 'J H0MA~ :)l !I ~J! I: L., 1\t.•nurt r Jl). l A Tf<-4 ~ ~2, for tre peri r.Jrj 

:.,•;-tt'"l~'t•r· l')t-8- Arr·i I lqt·'l, Cl iniLdl 11t•sedrch Uepdrtffi(~nt, '·•e,Jir_,l h:-<J•:•lr" 

L.Jt',)r-.1t;)ry, [dycw'-k1J Ars~n.JI 1\~..~sL•drctl laborcJtories·, Edgewood Arsendl, 
'·'.1··\ i P"'lJ (F~t'lru~iry lq7i)), .'t, pp (lJNCLA~~IfiUJ) CPA 37,94fJ), Al.J 86':1. I~(. l. 

(tl) This study confir~J thdt tJeqroes are less susceptible 
to irritant J~rmdtitis from CS2 thJn are Caucasians. On 
both for~~rm Jnd t'lac~, the production of minimal perceptible 
eryt-he"'~ required arproxifTlately twice the exposure time 
on ~egroes. If the barrier layer of skin is removed, 
the difference is lost. T~ere is no ~aciaf difference in 
the stinging sensation caused by CS penetratiny through 
the transappenda~eal route. The difference in the 
melanin content 1f the barrier layer:between the two ri'!ces 
may account for the difference in reactivity, possibly 
by reacti~g with CS. 

7. ~e;-,gstorff, ._1aj. R. H., TEAR.GAS AND RIOT CONTROL AGENTS: A REVIEW OF EYE 
E~rECTS, Soecial ·Publication No. EASP-100-71, for the period March 1968-
~~oveMt'ler I 968, ~-~ed i ca I Research Laboratory, Edgewood Arsena I, Mary I and 
C~ebruary 1970), 16 pp ('JNCLASS·JFIED) CPA 37,652). 

<U> This report summarizes current knowledge regarding 
the effects of CS and CN agents on human eyes. It 
draws both on experimental work and on reports resulting 
from the actual use of these ag~nts. A summary of 
documented eye injuries involving CN are presented 
tabularly and discussed in some detail. Causes of these 
injuries, I.e., the CN or blast and fragments, cannot be 
determined because of imprecise reporting procedures. 
Experimental work related to distance from gun to pistol 
and to the age of pel lets Is discussed. Experimental work 
with ·cs on human volunteers at Edgewood Is reviewed. 
Nothing other than transient effects on the eyes has 
oeen found and visual accuity has been found to return to 
normal several minutes after exposure. 

8. Aitten, B., THE SEARCH FOR TvXIC CHEMICAL AGENTS (U), Report No. EATR-42, for 
the period August 23, 1966- June I, 1967, Chemical Resedrch Laboratory, 
Edgewood Arsenal Research Laboratories, Edgewood Arsenal, Maryland 
<t~-vember 1969>, 369 pp (CONFIDENTIAL/Group I) (PA 37,697). 

<u> The stdtus of research relating to toxic compounds 
~nd their possible role in chemical warfare Is reviewed. 
It contains very detailed Information on "standard" 
che~ica: agents, irritants, depressants, plant poisons, 
toxins, and poisonous marine and land animals. The 
r~o0rt contains primarily data available up to Ju!y 
I '11~~. 

UNCLASSIFIED 
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. ·• ·,._•l._.'1tt~t~r·s ~~,~.1-.t.'·~ t.• :•~r· •. ;.•Is Jre ·!;v.-.•n. ··:_.,f •. ~t·t 1.,-:,tr.rc., 
.:.~r-i•,t".j fr~·,.. r-_,ti,>:; ~~' t'·.~i••iiT't··l lt•t 1 ~ . .f l ··.·•·; t,-: irv·1D1'.:i+-jt:~,: 

.. _..-o..,,...S, .·.: •• A.., [;fll'hf-''• ·'I' :.·.11-L'I 'f f•'T~Jrc·, rif"'JI fJ,;~'lrt ~j(;. ~'1-17, 
.:··"··, ._;.~;t~~ ;,_,r L.l~·-"'r_,~.;'!"'V, ~:.•rk•··r: Fr,,vir.:~ ''·n~·.J'l'.l, '-'1r··,tl·1"'j ('r:t",~er 11r.:1:·, 
~ ::'::' +- .l::':::'L'""ji._:t.'S (.C'. I~,·~·,, It~: l' ... 'jl_'l) (P.A -~t_,,L')'3), f.!J W/) 5.15 L. 

~~ A ::; J,..v~v of var: .'•.JS ~t.~.3~-.)ns ''.JS sl')own th,1t a ::>ro_:e.:t i I e 
• i r·~j ~ r0r"l .. 1 '-'..Jnvent i Jn.-, I I :'-·n:.Jqe s•,.'Jt:}Jn is the M03t 

;:::-r-3-:t i -:.JI l""'t:?thc-J fvr J i S:lt:~rs i "g s,...lj I I vol urr~es ( ~ rr1l) of 
J~ti-riot 3~en~s Jt r~n~~s u~ tv !00 ·~et. The 12-)3u~e 
J~·i-ri~t r0unj discusse~ is pr~sently suit~tle cnly for 
•t~shin~ out persons b~rricJJe~ in~ reo~ or vehicle, and 
~3v not-te fired dire.:tly ~t a·hur"lan tar;At. It is also· 
s~1;este~ that CS is the cnly pr~ctical and acceptable agent, 
tJrre.,tly '3vai lablP., for rni I itary use in civi I disturbance 
situa•ions. Fin~l ly, an ultraviolet I ight flucresc~nt-dye 
s~~st3nce <sodiuf'l'l fluorescin) is reco~ended for covertly 
dve-,.,ark i ng rioters. It is oo i nted out, however, that there 
;s ~res~ntly no nor.injurious franqitle round that could 
eel iver t~e dve at 3 ~u~an target at ranges up to 300 feet. 

··,-- .. -·,r::.~L-A'":.~'.T C), •.•·_';ITI'·.·.·., NC f"IS~Eh~-~RS (U), Scecial Publicaticn \,:~.· 
~::~-~~~-4~ ~..J~~c~i•v ~3"'3~~~~nt 0ffice, Eda~wood Arsenal, Maryland 
' : .. I ·• I ~-= '1 ~ , I I 2 ~ C' ( C''; f: I ~. F'; T I ALI·~ rC' u c 3) ( P A 3 7 , 0 I 0) • 

~ _;) . • :. P. rr"y CS sy- s te,..·S, inc: I u:1 i ng those und.er deve I ocMent 
to ,...eet ['~SJQE re.:uir·e"'f'nts, ,~re ~~escribf\d. T~e data crovided 
,.o,.. c;ys te,..s under de·1e I oo~nt ref I ect char·acter i st i cs of the 
:~esert desi~n c~nfigur~tio~s. The lnfor~~tio~ rr~vided in 
+•1 is repcrt is basP.1 :Jn the best data ava i I ab I e at t if"le of 
~;~·, ir:~tion ~rd ~3V di ff~r fro~ th~t given in official Ar~y 

'!"':.C:..J~ntation. 

~rt~, /. ~., ~,...1 •.4 ickiewi'.l, ,.,, r., HAZAPf'lS Sll![W OF TH[ E4C'l CS SKITIERI'JS 
:.·. 1 • : .. , :-r~:;r.:,rt ·~. LP.TI)-4~:1), ff"'r thP. reri~)d rf"\r.ru.1ry IC16.1 -June (Qf.4, 

._;,._, '.:~·;r-,•'iry, r'1'10;~~'-,"'1 ~"~r-:.••n)( J.,~S•".~rch Llt'1;1r,t6rit"'S, E.1i1~\li00\l 
••• r ,·, ··,,.,.;.l~l (J·JI·, I'Jt/1), /'l rr (rrlr;_ ;·,rrtCIAL lY·L ("''~LY) (C"'A lit-,~~~), 

, :: t i ~- ! .• 
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cer~• I DEt~T~I.A.~' 
\ I ~ 1 i , i ·, 1 ;•.: 1 • ' • r , 'f t , . i .~ I 1; ·': •. 1 , ,' 

'· 

.:.,"-:ttt•ri·'·l ,·.~n; ,t,•r- t., ~,,,r-; ·r''l•'' -~q,in•,t ~···J~ ;t ,..,j,Jr•t : •. 
t'"T'I,1'tt'J. Twv '.•vur,·,"··. + ru:.1r-h wt~rt~ idt~ntifi('·l: (I) tr ;,, .. ., 
tr·,;rJ t.'lunt ir.r.j•t ~'i t'h! ,,1f 1 i'jtt.•r·, .1n.J (/) ~_-()rlLJt"t L..Jrr.·, 
tr·,_)r'l tht:.~ i11nitL>,1 ('''·-('v'•~f•''· '11\j,_:- ff)i)l( jj-;c,prr,in,Jtt•rj frr,rrJ' ft11: 

.-.F,i·;t~r ,,~ri ti~-t~. 

lv\~~ t.'.~nistt~rs _,;.nrrt>d fr·•''l ,lfl ,Jititu.h! ·J 1 7~l) ff:,:t·, t·,i~ 
-"~)~ r("l)l. i "'~"t~ Jist _,n~-'e ~"": f ~ .JI I wt1en tt1e i ft.,, i ~ :j r0~'c-f: J f rr1rr 

.i l0w-flvinrJ ,1lr,·r~ft, pro.Jw:ed littlf: d.Jf'l<~"?e ~t~~n i"';K.tGrJ 

.3·],1inst Jcl,1tin.-fi llt:">J .JnJ -co.Jted ~um.Jn sk•JIIs dnrj I i·.-e~ 
gu3t t3rgets. Li~ewise, the risk of serious injury fr~ 
skitt~ring canisters is slight except in t~e case of the 
e...-es. 

I 3. Cr~c~ett,. T. S., POLICE CHD·' I CAL AGEtHS 'I.NJUAL, I nternaT ion a I !Is sec i at i c.~ 'Jf 

Chief: of Pol ice; Inc., Professional Standards Division, Washington, D. ~. 

(196q), 196 pr (L!NCLASSIFIED> (PSI-752>. 

(U) This report is one of the rrost complete works avai I able 
o~ the chemical aaents used by civil ian pol ice forces. The 
various chapters deal with pol icy and procedure; a~ intro­
ductory discussion of chemical agents; dissemination and 
delivery systems; the tactical use of c~emic~l agents; 
aerosol irritant projectors; protective masks; first aid 
and decontamination; chemical agent training; and prestock, 
procure~ent and storage of chemical munitions. Numerous 
sketches and I ine drawings are used to represent 
employment techniques, equipment and munitions. The 
appendices contain information on legal decisions in cases 
stemming from the use of chemical munitions. 

14. 2vans, E. R., RIOT CONTROL DEVICE, VEHICLE CS DISPENSER, Final Report~~. 
LWL-CR-09C68, from AAI Corporation, COckeysvl I le, Maryland, to U. S. Ar~v 
Li~ited War Laboratory, Aberdeen Proving Ground, Maryland, Contract 
r~o. ~"A05-68-C-0389 <December 1968), .9 pp (UNCLASSIFIED> CPA 34,548). 

(U) Units have been developed for dispersing CS from the 
exhau~t of a military jeep. Tnese units are capable of 
delivering I quart of a 4 percent solution of CS in 
methylene chloride Into the exhaust. They operate in 6 
to 8 minut~s with an engine speed of 1500 to 2000 rpm. 
When disp~rsed, the CS solution is completely vaporized 
by passing through the venturi and covers a large 
target area In a minimum time. The vehicle's engine 
and exhaust are not adversP.Iy affected by the operation. 

I~. St ~r·1e, H., et a I • , CAR PROJECT F'l NAL: I NCAPAC I TATI NG AGENT RESEARCH ( U), 
Pt.?Cr;rt for the period April 1967- July 1968, from F~'C Corp., Chemical 
;;.{:-,A..,rr:h ~n1 GfJvt?lop,..,ent Canter, Princeton, N~w Jersey, and ~azeltine 
L~~-~,..,·~.Jri~s. lnr.., Falls Church, Virt]inia, to Chemical Rese.Jrch L.,t" ..... "r.)t,"'r\. 
·~~~~'),..~1 /.rse!"lal, •Aarylard, Contract tK). OA~-15-67-C-04A4 (0ct·)~er 1·1(,~), 

71'. :,~ (,..~-;-4ri:;~•JTtAL/r.roup '3) CPA 36,1~4>, AD ~q5 :'Ocl L. 

·~ .. 

'U> T"H~ (,t"r!m,r.JI A'jent I:P.se;"rch (CAl~) Pr()jec-t involw\d 
Sf'"tr.~:>si?in1 or- othP.rwisc (')bt.1-ininq <:hemic.l!S {if v.lluc 

· . (l-+=ri""::" Pqc. I, fOt Off1i.ldl U?.t:- lJKf'V) . ~l)) 

. OQlt~ t" 'i.~J "F I~·*" 
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,..., :'1 .. 1~J,·it.,nt':> i•1 l'!.1n ,,n,l S• rt•t·nif1·J ft•.·r-1 lr. _,~.i··.,l·, f .r 

t..J-.i,_it_~ JnJ •lt'nt•r·.,l ".:>Vrl~)t,>m.st-,I,)JV. r.,.)l•,tl(J•Jr.d·_, t~~! ~.1! 

;,.,rr~)vt•.J L"~rt'~t~rtit•~ JVt~r h.n,~wn in- .Hl,H:it-,tin•.j ,,·:··r·t·-., ·,r 
with unus ... ul bi •. JI~,,lil-·.:11 efft·~-·t·,, wt•r•J stuljit~d i"' !•·t.1i I 
to ~~;llitv tht'""' f,,r· te'"-tinq int1umo~n-,. ·,.~-~~~nty-··i ~t,t 

rt•\01 ,-,,Mr ... 'ur,~: . .-~..•rt• .,.,.ntt1t·...,i.'t~j \Jnth•r rt,i·; <_(:ntr_,, t, 
r"Ji-in,1 ~ h1t.1l of I ~~>7 '-:onp,>unds submitt,•d un,!er- tt.t.! 

CAR proj~ct sin,~~ l9t.;t.. fv,:tlud.ti:>n of ,·,ever,,l ,,,·ti/t:O 
(ll yeo I dt~s cuI m i n.J ted in r8LOI'TlffiCnJ.1 t i un of CAh '/J!, 7 7'J, 
3- (I -dZ i ~yc I o[2.-:_. i ]oc t-2-~nt?) f'tett.,y I a-c. yc I r;pen ty I 
~-phenyl glycolate, for precl inicdl evdluation. ~h~n 

compared with EA 3580 A, EA 3834, dnd CAR 302,G68, it 
had the shortest onset time and in the r~bbit mycjriasis 
(3 long-continued or excessiv~ dlldtion of the pupi I of 
the eye) test the I onqest duration. It w,1s foun1 "llre 
potent than CAR 302,668 but less potent than the vther 
two compounds. 

It. St dh I , C. J., et. a I • , FORENSIC ASPECTS OF. TEAR-GAS PP~ GUtJS, Journa I r::;+ 

Forensic Sciences, Vol 13, No.4, po 442-469 <October 1968) <UtJC:L/oSSifl~.:..; 

<PJI-C-504), AD 680 558. 

(U) The legal Implications related to the offensivP. and 
defensive firing-of tear-gas pens are discussed, and 
the pathologic findings in injuries in an experimental 
animal are presented, as wei I as an original method 
for Quantitative determination of chloroacetophenone 
In tissues and body fluids by toxicologic methods. 

I 7. 40-M:\'1 CS RIOT -CONTROL CARTRIDGE, XM6 7 4, AND 40-~ TRAINING CARTRIDGE, X'·'t 7 5 , 
Technical Information Report No. 36.1.1.8(1), fro"' Research Division, 
("1(..vernmental Affairs Institute, Washington, D. C., to Army Matc:riel Co~~n:, 
.Ndst~~ngton, D. C., Contract No. DAAG39-69-C~OOOI (July 1968), 4 pp 
(l~CLASSIFIED> CPA 33,983>, AD 839 969. 

(U) This report describes the XM674 40-mm CS riot-control 
cartridge and the XM675 40-mm red smoke ~raininQ 
cartridge. Both can be projected by the ~:79 grenade 
launchers or the M8 pyrotechnic pistol or hand-fired to 
ranges of 70 to 100 meters. They wit I permeate an area 
of about 35 SQuare meters to a height of approximately 
2 meters. 

18. Witten, B., NONLETHAL AGENTS IN CRIME AND RIOT CONTROL (U), Memorandu~ N0. 
E~T~ I 33-1, Chemical Research Laboratory, Edgewood Arsenal Research 
Laboratories, Edgewood Arsenal, Maryland (July 1968), 28 pp ~CONFIDENTIAL/ 
Group 3) (PA 33,928). 

\~)~he two most promisi~g classes of incap~citating 
aqents for use in cri~e and riot control are-the 
s~ns0ry irritants anj compounds that act on the central 
nervou5 system. Sensory irr;tants are effective on 
1irP.~t cont~ct with-the eyes but are not suitable wh~re 
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. • 1 • ; • ·n Jrl~··r t~l1't ('J f?·i~,·..Jf•~ .. fl. rt•:Jir.~! • 

, • r ~ ' ~ • T • • · · • t ~ . ~ t . '1 i • 1• l •• ; 1 rlt • ~ t · , . ~, ,,., ,;· ,, 
. ',. • . I I' •;,· .. r·.). ;'··· r· ... t : r ,r•::•,ir~-~ l';•·r.t-J jr, 

•. ·.• .•.. •".! I I tr·,. 1,,,, .. ,,~1t•~i. c ·,r, Jl .;•' )j. ·.
1 

t!·-Jr: ;·Jj 1 ;/i'; 1 1 

~ !t''' t ·", .t:'!; ':. I i '•t.'r ! i 1 ·,, ,~. 1 '"\ r·: i ·t i r: ~ J':····, • ~_). T•,t~'~•~ 

~·~· ~' ) .. i~·· .• j'lf.!"•·· .•. ,1.., ··tf.·, ti ... ·•· ·,i:l, .. t' ........ ''''J'.>t t•.: 
'r.,:··,~'.'rt,•l t.) ~··,· ~it,• .. ,t _,, ti,,r1, ·,n.j .. ,_,..., t,kf.~ fr:,,. . 
.:.t'\t·r.,t ... ;~1~tt•-.. t,• .,,•·v···r.d fi•>:Jr··> l•1 ,;t:t. fl·eir 'j·.JrJ•ir,n 

·· ·'" \. .n \ t.r,1rr th.)ur·.; ~-:· ~.,.., 'J L) w••··l-..'.,, 

"~.~.1i.'·'1t~-· l'l~~:·l~L!J\ .\'j[) l~:,;.;!!l t:'? t:l i-f:t:'Jfl·'( I M;I'H "( ~!·.·, 1'.';~-, :·,,_•.:; ;1 

:nt,)r"'_,ti,Jn f,\>r,,rt ~Jv. )t;,l~l.l~, fr.:r"'' ···~0.t'.H ~l ·,•;ff, UrtiV•!r;i•y 'Jf 

· i~t:':·· .. r:..,, t,' Arrnv '·'.J~~..·ricl (.'~lrr-.. Hl•J, h:><:..t•jn'1 Jnrj Gcvelo~ME::nt [Jire~_t·.Jr•:lt•:-, 
: .. ~:;"'.>~· ."'), !1. L'., .c.~.-.ntr.h.t fJ,J. (•A-4'1-P3L-N.\.'-:?11~~,) ('~~:IY fJr.~8), 4 pp 
\ • ". L l . I F I tL ~ ) { i, A ~ ~ , tk Q ) • 

l ; Jis~ens~r svst~~ for d~l ivering b~qged CS2 froM 
·01 ;~octer~ hds b0en J0v~lopPd anJ tested. The syste~ 
r~leJses 2,0~0 0.35-pou~d bJqs·ot powdered CS2 from an 
J'•ituJe of !'50J feet or hiqher. This amount of CS2 
:r~3tes Jn intolerable contaMination l~vel over an area 
J:' ~ .J t :r..:-- ,.,eters wide .1nd I 51) to 200 Meter~ lr:>ng. The 
..!i ;.:-rnst.."':· is Md.je of I i'lht~ei<Jht aluminuM and is 
:;.,.'::;):'e"~t"J frc-,., t'l~ ~el iropter by means of a sling and 
:, .. ]•J 1"0<'"·' rully loJded, it weighs about 1,000 pounds 
Jnj 3ny helicopter e~uipp~d to lift this weight can be 
usej as a carrier. It c3n be jettisoned by the pilot 
a~ any time. 

~"' ~a~es, J. c., SAFE POLICE WEAPOt~S, Science & T,:~~~hnoloqy, pp 52-59 ('.4ay 1968) 
c~_\'::..A531FIEJ) Crt. 29,090). 

'~> This s~ort article explains how nonlethal weapons 
Mi]~t aid :. combatting crime more than does the 
:~~.~e~tional si~earm. Some of the candidate nonlethal 
~e~:i~s are the tranquilizer dart, t~ar-ga~ spray 
·:-~e~sers, and chemical dyes and marking agents. T~e 
,r t. i c If: 31 so 1ea Is scrnewhat with· the phi I osoph; ca I 
:esira~il ity of nonlethal as opposed to lethal weaoons. 

·:I .... -:n•el ~. S. ·~., E'APL'W'~P~T .OF THE RIOT COfJTROL AGENT CS IN VIETNA~' CU>, 
--e::r; ... ~ ·.:. '·4ACV:.; 001260-68, Office of t~e Science Advisor, Mi I itarv Assist3nce 
'.:.C'"'.r'"a,...~, 'Jietn~"' CApri I .30, 1968>, 22 pp <SECRET/Group 4) CPA 34,415). 

~\~Tn1s report trace~ t~t) history of the employrner.t of 
~~ in vietndm, dnd presents current usage practices and 
·;·;·:.trine. It inclu',jes detailed e.~<amples of the actual 
.~·~ -:,f c: w•.:·J;:Jn:-, .. ,nd provide:; .J C<Jtalog of CS weapons 
,ni 1 ,~10 t·,.Jr J:.e in ·vit~tndm. A pi,ture is ~ivl.:!n of 
•. •: :..r-·:·J·:·;t ,,...J ;.H ·-·..>p•}..::ti v~ t:!''lDIUyM•'nt t)f C'j in VietnJ~ 
,. .• ·.,~, t,•·•:n je,ei·..)D•~J from discussions in tht~ ·ficiJ 

t r .• ;.. ~ .jr.J vf t i cer ·~ wt)o hdve emp I uyed r:s, from 
• -T· .. --·, .·~···1 Jr .JII·,i:. uf tt'l...! use uf C:J in H,Je Jurin:J 

···: i.:t ';t•.;r.~i;•.: ~~riuJ, fr-~m pt?rusJI of Mdny .Jfter­
. ····;..·.• t·,, in,_l· . .din'; <;.)""'~ in which Jet.Ji leJ 

;: ..• .)•' .~ .•.. ;tn pJrtici;J,Jnt') w.1s possible, frL'ffi nl''wS 

ae r.~ .; ... .a1 m m P41Z.I.AL 
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~I 1 :~· -~'-..l '·.J'···I"\!~.J ~..t ·• it}Tr:.lr' .• 

H. ·. • ,··.: '•.J:'.lr·i ;.., • ··• • ·~: ,·, !';· t .. ;, I !,".11', 1 
;. .: ',f , l l',f.i. ·-~·· .... •: ... -· 

.:. · · • 1 : : · . • .- •• • J. h"" A.·~~ · ' ·, I · . i ... · I ; , ( ' 1 ' , ; · t • t; . r ! • • _ • ' . • . ~ .: ') I - 1 · . :, , f r ~ .. 

:. · • · · . · • . : !' t ~ t, , I r · . · • , :. ..1 ,, : ~ ~ r · i J : 1, ' , •.'. , ._, -::. . , 1.. ~ 1 U · • t ~ t. r , ; , , ', ! . t ~ r I ·; , l- '' i r. ~ ~ 1 r , .J ~-

--~· .. '!··:~ i"-:=,!'it ... •~..', •·t•n..;:,;~..•l tt'r, ·~t'.,.. .... Jr"-, t,:,. l.~th·m.ir_.,l _:.~.-·~·~,,rr .. •, l..,t.c,r.,t·,r,., 
:.: ·''"'~·-.·J :.:·:..t'~..tl 1\t:•..:,t-'.1r .... -n l.Jt•.:r.iL>ri••·.,, I .:·;··., .... r;J :-r·Jt.!n:JI·, '.'.Jr'll , ..... ~, 

,· ... "~·~-~--· '.._·. ~AI-~-IJ~-A'.\'-10~ <rt•:lrutry 1·.,~~~>, 1:;-~ l-'~ (f~:"~Fil.f'4TIAL;r.)rr.-'.J~ ~i 
,--~ :..:.-:-')~'· Ai1 ~91 ~~o'>. 

t''~ T"'c c"' r·~'~'sc 0 f this ."t.'S~,1rl.h p rt)(jr .JPl Wd"> to .j i s•:over 
... ·"'t:•~i,~.JI ... -... ),..t:'.._"'un.1s t~.1t inc1r.Kit.Jte cr irr.robil i1e hul"13ns. 
-l:-r,...,:,:-..ifYutt..~lv 7JO numth:·r~j \:un.rounJs wt~re either synthcs_ized 
_.,...~~~~ire~ from oth~r svurces. They were exal"'li"ed by a 
:J:t~r\ 0f tests in~ variety of dnim~l soecies and their 
·\~es ~f r~~rm.3~~iogical activity and pot~ncv were determined. 
'.\.--re t~.3., 40 tests were useJ including the CRL rouse primarv 
::;...:-ree., 3nj other· st.Jndard pharmacological procedures. tJew 
:r.J..:e,j.;res were also design·3d ·and used to measure soecific 
t\ :-e5 ,:, f J..:t i vi ty. The compounds stud i e~ ·reores~nted 
J~owt 20 ..:heMical cl.3sses. 

=:::.J~~. t. G., ~nj Thuman, W. C., RESEARCH STUDIES ON THE DISSP-~1~4ATIOJ CF 
; · ~ 1 :_ ~·.J L! ;-u I:' ASENTS, F ina I Report for the period· Apr i I 1964 - DeceMber 196 7, 
,,...~- 5~.3.,forj ~esearch Institute, t~nl0 Park, California, to Physical 
~ese3r..:~ la~~r~torv, Edgewood Arsenal, Maryland \December 1967), 147 pp 
(~~ 33,J9J>, AD 827 272. 

!J' A I iterature search and a research program were conducted 
•o provide basic information necessary for an overal I 
;~~rove~nt of chemical-agent dissemination techniQues. 
~-~~~sis was placed on explosive and pyrotechnic processes. 
'·'aterial pretreatment, atomization, electrostatics, and 
;!+r3soni: orocesses wer~ also included. Natural aerosol 
'~r~ation processes were studied as wei I to determine if 
s:~e 1soect of these processes could be adapted to chemical 
~~ert disseMir.at~~n. T~is report suMmarizes the results 
~f th3t resedrch and answers many questions that arise 
r~~~rdin1 ~issemination techniques • 

..:~-··.• r_--: I.AP'Tr.Jt:J~E, X'_.651EI (U), Technical Information Report~. 36.1.1.11, 
'-r·_,. :.,')·:,~Jr-: .... :•3ff, Ul'liversity of Pittsburgh, to Arf'ly '1ateriel Co"""and, 
· ... ·:·~_.,_..., ~'"'1 S~·,ei~Jpf"ent c·r~ctor<lt~, w.,shington, 0. C., Contract No. 
,.:.-.1·-•;.r-.r.·.~-214(8) (•J.,vef'lber 1Qt,7), 5 pp (CONFIDENTIAL/Group 4) (PA 31,396). 

\8)~ .. ~r> Y"~"".l~l ·1J-'""" 1'.~. r-,rtri.j'!P. lc; intcnr1~d for use in 
• :·•·· :,i ·);t;1~i-.~·; !Jf r·";•\ntit.)l'lll forct.~S. It ic; fired 
, ..... t·c·~ "7'1 ·:r•!"..,~·~ 1 ,, .,, . ..,, ... r -V'·1 ic; ~fft·~:tiv~ in s,.,.1ll, 

~ • ,, • (·"-' 1 ,··.·· ·: 1'"'', ·. ;~ t-.1 ~:f)n() cut\ i r. ft')et in vC'II uMe 

.. :·;:· ... ~,~ ", ... ,.., ... ~ :- ,,t·., '1;~"' (>,.,rl.),_t•~·nts, c-utr,"'st 
.... ,,. .... ,rn1 tr· ,r,-· ,,.ryi"'1 v••hiCI!"c;, .1nd Sir"i l.lr' 

}·~ ~~:;,: (~ 
:. ; ··' ~ 
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cer~r ... 
• ! ~ : '· • • ·, • :- " ' r ''·' ~ : , ! • 1 · • , ~' i r~ t - t . ,r · l• · t · ! ; · ( .. i r . . ... I J r· 1: r r . r 

. · ~ , : i 1 i ~ , 1 · t _' • ' · f , • ~ • t W'f • 1 t • n f i r , • · l , J 1 i , , , , t , -1 • : r t i ( ·J I 
, ,. :<I. l f I r til·:·. 'f . \) ) r•to. r. 'r ',. 

•. • ., 'J"';~t_ 1 H·:t ... !r.~·. ·~· 1 \I,' !I'! !~·( t(J.:, I'Jfr,:.•.!'lr:n .. lf-l'..f:-'., ',!.;;, 

'I +.1•· t':t' ~'•'f i,·! ··, t )h·r· l'l1.•. t<, J H\..J.Jr·v- l9i.7, lr1<:,ti tutf! fr1r. :Jt~~·:· 

-··.,.,._,,.._, •, ;t>r' .. t' l.l·J Tt>l''H,• .. d ·-rv !li·,i-:;iur~, :•rlinrJt:Jn, v'ir·Jin;d ('f<JI·.:"':: .. •~r 11' J,, 
i. :':' \.· •.. ~_..;:._11'1!.:') (f".\ ~·J,.t~.'), A.• l•t,l 041, 

(·.);·~is r·er'rt dis,~u55•~~~. th~...• r.JI•~ uf nonl~th.:d ·we<Jv)ns. in 
,_,,.-t•!"f~'rCt.'ment .!ctivitics. l'1ey dre considered appr,..Jpri~te 

·~r tw.". ,.uj,'r c:I.Jsse·s of situdtions: those in which an 
..;r.1.Jni:e.J qr._,up of officers is confronted with a large 
~~~~~r 0f ~~cple who must be c0ntrol led or dispersed; and 
T~Os~ in which vne or a few officers must apprehend one 
:r ~ore c:rimin~ls ur suspects or are confronted with people 
w~.: l"'luS t be contro I I ed. · Recommendations are made regarding 
rese.Jrch .Jnd development that is needed in the areas of 
w~.JCun development, problem analysis, determination ~f 
~~:ective~, test and evaluation, and reportage and training. 
:~~~ic~l ~e~pons discussed include ~ace, long-rang~ spray 
~~1s, s~ecific agents, darts, and methods of indirect 
i~~.Jcacitation, such as vomiting agen~s and sneezing 
P~..,wJers. 

:;·,:-;-:._''~T~CL-AGE~H CS, \1UNITIONS, AND DISPERSERS (U), Technical MemorandL•m 
'.c. EAT'.• 601-1, Customer Relations and Commodity Management Office, 
:j;ewocd Arsenal, Maryland <October 1967), 39 pp <CONFIDENTIAL/Grotlp 3) 
(CA 31 ,982), AD 384 192 L. 

<~> This report reviews the characteristics and effects 
of CS agent. It also discusses the standard CS munitions 
and dispenser systems. 

r.~~~A:T~RISTICS OF RIOT CONTROL AGENT CS, Special Publication No. EASP-600-1, 
~~-;ewcod Arsenal, ~aryland <October 1967) (UNCLASSIFIED> (PSI-C-440), 
:.:::; ~61 319. 

(U This is a brief report summarizing current knowledge 
:r. the r i ot-contro I agent CS, its hi story, its characteristics, 
its aiscersal, Its effects, and its safety factor. 

~~- r~ r.:.1-::r f-.A~lO GP.EtJADE, XM47, AND SIMULANT RIOT HAND GRENADE, XM48, Technical 
l•d"r"'ati0n Repor·t No. 36.1. I .9, from Research Starf, University of 
=;t·s~~r~h, to Army Materiel Command, Research and Development Directorate, 
~~-,"'ir.~t'Jn, 8. C., Contract No. DA-49-186-AMC-214(D) (June 1967), 3 pp 
' . 'r·. U· ·- ~, I F I E 0 ) C P A 2 8 , 59 3 ) • 

'' j) T~ is r~port describes the XM4 7 non I etha I CS riot hand 
:·~· .. :·~.-_, , ....... ~ t~e x•M8 PS/".vS <red or white -:-rnolt.e) tr,1ining 
, •. r :,irJn 'if it. 1·.ott-J 'Jr~n,Jr1es ar~ sph~rical c,=,sings of 
r- .b!:l'~,..., ·J~i':.:.·Jt ~-1/2 inches in di.1Meter, cont.Jininq about 
··i·;·t~~n 1/-jrJ"l C:oiDSulat(~'j c;ubMunitions ,Jnd equit'IN~d with 
:, .".'', . .;ttr.n initi.)t•Jr'j, At ~ r.ln<]f! of ~') t.) 45 rreters, 
• • ··; r- ; -.. ~ t(~·· f ·_, ·w i I I perM;~ dt~ .,n ,,r,,:, of 150 square rT~eters 
• ' 1 ~.•·i-:r.t- r)f "'tout 2 M(>t()r•c,. 
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. ' "' ) ~ ~ I • , 1 · · :. : • !· '. •: l I. ·\! I I; I • ;r. f. I 'f. I. I I f. r I , 11
• 

. ··: -~.,. . . I -I I'': ... , ... ;·, I -~·.-l';l! ·;·I I I ,-;A;:I f-!·1 
" .. :. -··-.·:.1, •· ,,., ;.,,.,,.,, -\•,,•,. i. r:.•r: :rs•i•·n, '.\(,~sr,, VirrJini.J, tr..,~ 

,._. ,.-~ ... ,,,t ~· t''l' .\,- .. ~-., .~.t t-;., :~ .. , • , ' •. rrtr ,, t 'V·. 1 ;:·-·1:1-U~h-.t.I~G-1 

; ·'-.•· ·I I }~.7), 'l!') ;'~' (·-! •'I.! I-' -r.• ,p I' I'·· 
1•~, /!,/), Al.J ~.~~~~ •/·14 I, 

:: _ ' 1 n i ~ '=' t ~ J -. .J n ,J I -. .: · ·:., ~ ~ 1· J • • • • 1 t i n ~ J p .J ~ i t J t i n J 1... t 1 •.:m i •~ a I 
J'\J :..- .... ~1-'-:_;;_JI •'>l' .. ~;··q·,~-· in I ...: ..... rd\..n·ir1'.>U,..j\.'n,:y sit'J.Jtiur' 
·..,ir·•i·1 t:10 1--l·.• .. •-i·i,'f ti!'rt! ~r.H'·•·, Wloitr1 r·vtt•rvr~~~~ tu trhJ 

L' II .._··w i·n-:1 t>r-.:-JJ .JI'I!JS. '-·.t ;~ ·I i .. ~y cun'-- •. H-n: es'.:J I :Jt i(.>n, 
....:,'f'11:'1JnJ .JnJ ....:untrvl pr-0L•It!l'''• .1nJ J)•:liticJI cunstrdinrs. 
1"•~1 i..:Jtiuns Jrc Jt•rivL'•J i:• tlh! tolluwin•_3 p~..•l ky- · 
rei.JTeJ .Jr-c.:is: \J) lir<Ji1J~i . .lrb .~n ..:untlict intensity 
.Jqj re>I.Jt~J limitJtkn--> on Jnd upr---r!unities fur 
....:r~r1i..:JI ..inJ t-i...:d.J9i.::.1l w~.~pJn u~~e, (b) the po~sibi I ity 
..Jt .Jn vv~r~xtensivn l)f Free ~~oriJ forces in th~ face 
J·r a gr.Jwin~ thre.:3t vt insur:J~.mcy an~ inst.Jbi I ity, 
J~j (~)the devei.Jp~~nt of rnultin~tionJI counterinsurgency 
!Or~es anJ its implications for the use 0f ~hemical 
~nJ biol09ical weapons. 

'.'.:,..~.:i:;se, ;:, ~·., RIOTS, REVOLTS AtJO I~{SURRt:CTIONS, Springfield, Illinois, 
:~aries C. T~omas (1967), 523 pp (UNCLASSIFIED> CPSI-159). 

(L) C~apter 25 deals with the use- of the ~aton, chemical 
agents, smoke, water, dogs, and sound to combat crowds. 

3i. Ell is, R. H. {TRC>, and Kellogg, J. C. CTPC>, IMPLICATIONS OF THE USE OF 
I\C:A0 A.CITATI~G AGENTS IN WARFARE (U), Report No. 7675-2225, from The 
Travelers Research Center, Inc., Hartford, Connecticut, and Technology 
i='la,ning Center, Inc., Ann Arbor, Michigan, to Headquarters, U. S. Air Force, 
~.,.as"'in9ton1 D. c.; Contract No. AF 49(638)-1584 (September 1966), 490 pp 
CSECRET/Group 3> CPA 25,492). 

t_\J) 
~The purpose of the study is to assess the implications 
of the use of incapacitating weapons in limited war and 

_Co<Jnterinsurgency operations by an investigation in 
accordance with the following study objectives: 
~I> identify probable developments in incapacitating 
c~emical and biological weapons and agents appeari~g 
to off~r greatest.potential; C2> analyze military uti I ity 
for I imited war and counterinsurgency and present concepts 
for exploitation; (3) assess political-psychological 
iMplications based on a historical survey of expressed 
attitudes within the leadership element <;Jf the U. S., and 
on inforMed public opinion; and (4) examine military 
and political usefulness by comparison with the domestic 
attitudes toward lethal weapons. 

oertJ 
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'l"i·, :-'.Jtt•r't 1\··~·. 1 J,·;i.t• f .. r :.•ti;.:r·ir"J 1 rlurT{·•:'r 

, , • • t • , r - .. J ,.i s J i ~· ;', • ~ · · ... · r· · ·, i n .1 f r 1 r1 : i t ·. I t ~ , · " • 1 i •, t t: r . II f t ' ~ r 
j; -<'t'rs.!l + n,r-1 P1t' .. :.1:1 is ft·,·, t'.J''tl ";:.ut~-r~un it; )n i '. tcJ 

"·_,,-·~ .: ~r .... 'r't~II.F)t .Jn.J tt:.u·- l-t:> r·ixturt~. Ttit~ .JrJv .. H1LJ'j(~S 
.... · • r"" is Jcv i Ct" t.._'r u i srt•r-:; i nq 1 tt~.Jr-r)..J~; ..J(wnt i c~ ttut 
t' !C'1 5-Jr.'-Muni ti,Jn is oropellt..•J dlong _the ground _,nd 
~'·~--,',t"S hot ..JS tht" prop~ll:~'lt burns. These two fact0rs 
~~~~ it difficult for~ person to pick it up and throw 
it ~jc~ 3t control rersonnel. 

~.:>~:;~t:>, '.'., ~JEI'i o.;RT GUNS FIGHT CRI~·lE!, Guns and Ar1mu, Vol 10, ~Jo. 8; 
::'::' 5r- ~-4 ( Au~ust 1966) (UNCLASSIFIED> (PA 25,419). 

(U) Th~ Smith and Wess~n-~ercox Dart Projectile Gun is 
d~sign~d for special-situation pol ice and mi I itary use 
where conventional weapons ar~ not desir~tle. The gun 
~s~s .22-cal iber blanks to prop~l a dartl ike projectile 
a~ various velocities. The darts may carry any of 
several payloads or warheads, including marking dyes, 
sh~ped charges, and hypodermic syringes. 

~..:. :::-~,.)~RESS REPORT, U. S. Army Limited War Laboratory, .\berdeen Provir;g Grounc, 
'·'aryla'ld (June 30, i966), 182 pp <CONFIDENTIAL/Group 4) (PA 26,286), 
.;c 374 723 L. 

(U) This document presents a description and status 
reoort of alI tasks included in the FY 
t~e U. S. Army Limited War Laboratory. 
nonleThal weapon studies are included: 
of selected CW agents in unconventional 
Miniature CS disseminator and personnel 

66 program of 
A number of 
application 
warfare; 
marking. 

~3:2ve, ~. S., Sch~idt, J. L., and Lutz, G. A., STATE-OF-THE-ART STUDY ON 
1'-~=:.!Q•JE~~T OF VIJLLJNTARY MUSCULAR ACTIVITY (U), Report No. BAT-1·71-17, from 
=-.ACI.:, Satte·lle Merrorial lnstit..ute, Columbus Laboratories, Columbus, Ohio, 
+::; t.,j·;anced Research Projects Agency, Washington, D. C.,· Contract No. SD-1 71 
(~ebruary 15, 1966), 155 pp <SECRET/~OFORN/Group I) (PA 9417>, AD 370 233. 

(U) A study was conducted to provide guidelines for 
obtaining incapacitating agents thbt act by impa1r1ng 
voluntary muscular activity. Although many such drugs 
are avai I able, an agent is needed that wil I be practic~l 
where subj~cts are not under control. A wide variety 
of agents are discussed. These include curariform drugs, 
se~ 3t i ·tes, tranqu i I i zers, ana I ges i cs, ha I uc i nogens, 
-~~.tir,ista';lines, seizure-producing drugs, trerror-producing 
:~~1s, ~yalgia-producing drugs, chol ine~gic agents, 
"''?~r-:t·)xins, ':ln1 venorns. Also discussed are tt--:. potency, 

UNCLASSIFIED 
• 
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•"' I ;,··, :. I •• 1: .\.,' •\ .. ·,;!I ·• ; ·\'; ;~·.r·!' ,. ".".'l ;,,_,,., l.•l ·T ',:.· 
• , · ··· .. ;. ··!··'.1:,·rl:: , .. :·; .. ·.: ., ··:;.lL ,~:.•:. :.'."':.·~~~ :1 ·., r.~;~; '·!Lf·T!~) 

· .\.: ... '.,,,.! ·, _;~'r i·: :· i· .. , .~, Ill in .. i ., '.r .. tr I• .. , • .• l~··,r•, L 1 I ,t,(,), '~t,'J ; ;; 
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(:'' T·,i:; is rr·,,t~.J~Iv tht! ,.,.,.;f thllr·ou•Jh ·~w:.•_rip!i-Jt-! te....:t 
.1v.l i 1.1:' It• .._,n tht' r.lndt.' , ... f ft.' tr' q.1·,; mun it inns •J<;t~rj h'l 
t"'t~ '"!'iIi t.u·\ .H1J ..,,Jid \H"'' l!~t~ .-,wun~'r,:i.JI rn.Jrket. It is 
s-.=-~t'.,..h.lt ,,ut ~)f J.lh", :1S nL'w ~:·Jmr'l•!rc Ld J•::>'/1!1 r)pr!tE.:nts 
P1,1\'t::> l't'..:~"r1t' .}V.l i I.JO I~ '::>in.~., it Wd5 wr i tt(~n. 

:.;ro::.')it, J. '.1,, .Jnj Sr1ith, ~L J., tJOtH.ETilAL itJC:APACITAT!t~S 't/Et.PQ:l: r}AS-PPrPELLE:-
1'.'•'.\._~T-PR('JECTILE ~EASit31LITY Ai!CJ DEv'ELOP~·~EtH STUDY, Technical Paper rlo. 
~.\'-T~-188, from Research An.Jiysis Coro., Mclean, Virginia, to Advanced 
:::~s~.Jr-:h 0 ro_iects Agency, \'lash i ngton, D •. C., Contract ~Jo. SD-212 ( Septerr1Ler 
'~c5), I~ pp (UNCLASSIFIED> CPA 22,468). 

\U) This study describes a feasible prctotype system that 
can accurately deliver an incapacitating agent or a marking 
material 40 to 50 feet. The launcher is designed for 
simplicity of ooeration and portabi I ity. It uti I izes C02 to propel a projectile at muzzle velocities below 100 fp~. 
The noise accompanying launching is minimal, making it 
difficult to detect the firing source. The prototype 
projectile is a 4.5-inch machined steel cylinder, O.S.inch 
in diameter, which contains~ .22-cal iber blank cartridge 
and a 0.042-inch3 gelatine capsule as the incapacitating 

. a9ent or marking material. It is relati~ely stable in 
flight and detonates with ~sharp report and start! ing 
f I ash .under an impact force of I ess than 2 pounds. On 
iMpact the detonation disperses the agent or marKing 
~edium. 

<u> Optimization of the system would require lighter­
weight experdable projectiles with a larger capsule for 
the a~ent. For temperatures less than 40 F, added thermal 
energy fur the co

2 
such as body warmth or a heated holster 

is required • ..• 
~.::> Tt-iE T0/ICCL8GY OF CN, CS 8. OM, Special Summary Report, U. S. Army Edgewood 

~rsenal, Chemical Research and Development Laboratories, Edgewood Arsenal, 
'.'a r-/1 3nd (SepteMber 1965), 35 + pp ( Ut~CLASS IF I ED) ( PA 22,436). 

''~) H.E: effects of CtJ, CS, and OM and their toxicity are 
d>;-:· ... ss-~::1. f:/., produces systemic effects in addition to 
its irrit~nt action Qnd in one case, one of 22 men exposed 
t0 [.'/ ,. .... ,i le asl~ep in ~n f\rmy barracks died. This victim 

--tJ~N C ... L .. ASSI f.~I .. E.Q. 
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.·,' 1,·,>·,, 'i.· :.• 1 t•, .. ·~ '·'' !······II .,t !r i~ ·.~t···l t, 1,'., Jt, .. r,, ·1rf: 

.·,;r •,; .j,>r·.l: it' .~.1 t I r· ,.~; , •. sl ·'•'.1 t. ' f,) I I,,.., i rl(J 1•/p. ;~;ur•~ tr, 
,·~··" ,·• t·~.· ........... l:r•'1t· .• It I" ··>'II ltJ~t·:·j t•,,t r;, is f•,p 

"\._,...;t ,,. +r'.! !·\·_' t''! I·· ,.·,t f,, .. i. · ·' t''•' t•,rt•t: 'Hld n,.,t f!1t! 
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t•·.tt ;·" ,._,.., · .t'.•' 1 :~~·r·~;i ,t,q~t 
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I t i ··, ·' 1'-iU c.unr. I urh•rj 
•;ltd.n~rJ ~·Y r:, r,r 

l.l .. ~'-'-~t, ... s, J.', ~~rnit~,, ., M.!!., .Jnd Truitt,!., t-·~1.!1., 'Jf.·r.-NJ-SY':.TE';4 A'l,C.,LY',f':.: 
" ~·.l.T I ."~.o\L A:-:-,,..,,A,'H r 'f-\ ()!VEl nPI'·J(~ 'W~~-1 LTHAL CHI:'-11CAL I:.Af.'FAP[ Ar.t~JT': ('~')", 

St:..,h \~'. ~-lOt.;, frur'1 ln:;ti.tutt"" ft>r Oefl~nse An:tlyses, ~.rlingt0n, Vir'~ini;:l, 

tv -\Jv.1n.:~J L\:..:-s~:.'.lrc'l f'rojt~cts A:Jt~ncy, ~'lash i nCJt 011, D •. C., Contract ~J(). ~G-5G 

( Sept~rr:t'~:.~r I ~L-~)), 17o. r•r (.O'~JF I ~;I ~JT I AL/';roup 4) CPA 19, 128). 

(L:) Th~ .:!esi·~-::n of c~~mical w,1rf.Jre agents is basically 
outside the main streaM of conventional pharmacologic 
res~arch. ·consequent!~, t~e new rationality of pharMacology 
has ~een principally directed at therapeutics, prophylaxis, 
and other problems of health. Some potentially useful are3s 
of physiological disruption are, therefore, not likely to 
get 3ttention in the conventional pharmacological investi­
gaticns unless specific support is supplied in those areas 
by the mi I i tary·. 

(U) An exhaustive analysis of the biochemical and physiological 
functions of the organ systems of the body would provide the 
necessary basis for a comprehensive rational research program 
for non-lethal agents, which would be not only strong in the 
s~ort terM, but fruitful and innovative in the long term. 
This systematic approach to the biochemistry and physiology 
of incapacitation Is here cal led organ-system analysis. 

<U> Organ-system analysis can result in several klnds of 
conclusions by drawing attention (I) to potentially toxic 
disruptions for which agents could be designed by a rational 
ap~roach to +he ~iochemistry of the system In question; 
<2> to agents whose effects warrant further structure-function 
studies; and (3) to agents whose uti I tty is now neglected. 
In the present study, the detailed organ-system analyses are 
I imited to the visual system and to voluntary muscle systems. 

<!J. l"r-=>oa, E. L., STUDY ')F ltJCAPACITATING DARTS (U), Report No. BAT-171-31, from 
PACI':, Battelle Merrorial Institute, ·Columbus laboratories, Columbus, Ohio, 
t0 Advanced Research Projects Agency, Washington, D. C., Contract No. ·sD-171 
(J·jne 3·'), 1965), 42 pp CCOt~FIDEiJTIAL/Group 3) (PA 12,g58), AD 367 711 L. 

\_V ~;-1 n .. ~ ,._ ~-n r.-,r_ t•"r is~ i<:s (1nc1 effects of curari fori"' drugs and 
1r!l i 1er·f ~{stems for tht~se dru<JS are r~viewed. It is 
':.'"i"'":l· .. 1r~.1 Hqt fnr th.-.. r'1·1Ximum df''lree of imrTnbi I i Zation 
,.; t•--;'.Jt r.1t ''jtr0rhis n.~rvou':' an(j c:~rdiov.Jscul~r side effects, 
t'"·~ r.·.Jr.v·i ..... ~tri·: r.ompn·..,nds mi•1ht h.1v~ to be COr"binPd with 

C0PJ PI E9EP4TI;It~ 
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!",' i.~t.'tli.'t.'·.! .. \' .. l' .·,i1io••, :r. _.; ~ •. ~ t 1:d ''·t'.l'!·, ,f rt"_,u•:.t it.,tir,r, 

.1'-\' .!\ 1i I l~'lt.' t,1r· ._..,,. j,, ., •.•. 4 i.·l :. ,..., · •. ~r·i.:t-y ·.1f .,t'-••r 

.-.·r''l'-·~it'i,,n·.; '='~•·'' .!':> t_,.,•-t. tir:.l ··,j~,t.:r:·,;J,: .,:~··•;t·,, r·.t; .. i·!l-1 

.h't·ir•.: ,)n_d.:t.·~_,i,··_,, .111.: . ··!··:· .,; 'i -r.·, f,. 1lin 1 ~-· •. 1 ~mal 

-. ~ ' ! . • ~ r · t' "' : : •' t ~"' t" . . ' ' ' · , i · 1' • r , · . ! . ' ~ : · . II'.. i · . ' : r ... • '.J , ! r' t · .J i t () ~ .J .,_ r ' 

:·r·.·~·f,•":::O, in tt'Jt .1·· .1 I i-.l•ii .J i 1 ~ :JI l h h't.• t:J l•: d•:l i ·;,:rt.: J 

:.--" -:-;" r·; n.)c. 

-ll. ,·,·",•n, '·'·, Tilt t:f"FfL'T '.'f' ·~! ·,·;'!'!'·'II o\i 111''1tj v;~I:J. 11', Ftrt· f',Lf.f,J(~AL ')'('~T[•.':_ 

_,'F r.. . .;r ~·1.':'", PAhT I - :·l'i\1 \·:~P•l. f :.-,,. , ....... _. •• (:1), fin,~!· ::,·~.nr·t '.Jc.~. I IH•t-C-229-;, 
.:rom 11r Resc,1rch lnstitut~, \...!li,.J.J,\, llli!ttJis,·.tu C!tel"'lic,_,l ~c5earch and 
_ \:' vt." I ~)('fnl.lf' t L.3b0r .J t .... w i es, L d rJew ...... <'J Ar ., .. •n.s I , ~-tsr'{ l..s nd, Contract tJo. 
c • ~-1 :3- I ,J ~-~·'.'L- 71 Gt' ( 1.\::-\.~cmt;\;~ r 19, ,4), ~~ :·,, i-'~ ( C:C:rJF I [ •L' n I AL/Group 4) 
(~~ 15,3Ju), AD ~5~ u~8 L. 

·lv) --~ T · · f t · t t f f ~ ~e ObJ~Ct 1 vc 0 t11 s pr•'•}r siTI w-ss n study he e Pets 
cf new ..:her!".il:.Jis on the Jvert bt~h.Jvior· .)nd on various 
t'hySivlugic..31 ·.syste·ms of do']S ,,nJ cot5. The effectiveness 
,:•+ s~veral pharmacull"-~JiC.JI .~•.Jents ,)5 antr1JOnists to these 
~0MOvunJs was also studied. A Dh.Jse of the program devoted 
tv the evaluation of test system5 for ~easuring BZ antagonists 
wJs developed. Th~ test sy~tel"'ls 5tudied were food consumption 
in rats, spontaneous activity of rats in jfggle cages, 
vbservation of unanesthetized dogs, measurement of blood­
pres~ure responses in anesthetized dogs, and measurement of 
respiratory and cardiac responses ·in spinal cats. 

-l~. '.~iller, LTC W. L., Jr., RIOT CONTROL ~liTH CHEr.nCAL AGENTS, Marine Corps 
·3azette, Vol 45, No.3, pp 28-31 C·1arch 1961) (Ut~CLASSIFIEO) (PSI-C-653>. 

(U) This Is a short article which describes how the military 
has had occasion to use CN, OM, and CS in riot-control 
situations. It notes the reactions of persons subjected 
to these agents. 

Electromagnetic Spectrum 

~3. Bea·.;ers, J. L, II, BRIGHT LIGHT MJB DISPERSAL CANDLE <RC>, Final Report for 
t~e period May 1969 - November 1969, Report No. LWL-CR-1 IF69, from Thtokol 
Che"'ical Corp., Wasatch, Oivision, Ogden, Utah, to U. S. Army Land Warfare 
Lat-cratorv, Aberdeen Proving Ground, Maryland, Contract No. OAADOS-69-C-0394 
(,&.pril 1970), 17 pp (UNCLASSIFIEO> (PA 37,891). 

<u> II luminatlng candles containing colored flame-producing 
w~fers that provided alternating colors as wei I as white 
1 i1~.t h.'}·;P. b~en de·;el0pe1j, L1bricatt~d, and tested. Seyenteen 
··r-i1ht l ir_;ht '·\Jb uisper;.d r..,n.11es wP.re burned in Thiokol's 
l i ';'"' t t •.;r,,.,~ I ,Jn :J fr.iu r otto~!r-S i •:n i teJ by h.Jn,J outs i d~ in 

. :J'tl i _l·r-t. The c.,ndle rr;n'>ists of .1 one-inch w.Jf~r each of 
r;ro.-:r- ~r-·1 1';:1~·1-fl.s"·•~-prr;•hrir-~'l (:,Hr.fh>Sitionc; f.)IIOwt'~d by 
·,! , ... ·! sr1 T·if'-.1.1 Tl i~-i~ w~1i 1·~ I ir;!lt i llumin.tnt. 

.~ -
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it :·..J~'" ~).·! .r.·; ~~~· "•· , •.•. , •• ,~,. f,Jr t~,.. tr. 1r,,ifi .. r, tr<r'' 
•t··J •l.1'''t' 1,. ,..• it,•, j ;•·,~. ·1 .. ,•n frlt~ !'t,,· I ,.r.Jft•:,·_i;;•:JI 

.•: :·t'' ,, .. ·, ,·r·rr·-. .. ·•· .. : ,·'l P1 .. ' .,: .u.tll) violl.·riT r: 1~:)•.· fr·,.;r•; ,.,.,j 
f 1 .!1't_' L.• :;-~~. ! Jni~i.>r· ;.lt l'1•• ~·-·~ t·r~·d:l•l:.J '::>u<.t• r1 ':.>'.JJ'J•HI 

.l~'J jr,-.,t;.· i",··•:··•.' ;., li1'd irtt,.>n~itv P\<Jt it<,et:,..sci~rt(,in 

t, ' '"' , i \ ·-· 1 f r i :, : • , • r , i · · 1 • • t • , • 

.!.l. :-;J,:I.....,s, :.3., f~UJ<YTt : ·'>·. "'·'1-..J: t: •• •.;t TI'.11;LA.ff ·'J i.J), fir•.d r'•~:;r_-rt frjr tr.;: ~J:ri·,: 

~L'ri I _''1, l~tJ8- J.t't~.n·, .'r•, I•}• ), fr .. rr '·'t'i~l.Jr, In~., fdlls f.t,urc., Virr_;ir,i ,, 
t'.J ·~.n~'' ~.ir· :~v::.h"'l.) L~ ... ···n".Jn.l, .·u-·.· i!l Jll'n, u. c., Confrdc .. t tJ(.J, rj•,ji)'JI'i-r .. ~-r;_r_./<; 
(o\t'ri I lqt,·l), :_7 t'~- \(~:~r l!l'.Tii\t.' ··nJup 5> (f"JA 35,797>. 

f ~) ~ T · · . I ·. f ·. . . t . \,; JtC) ht? rn .... ·!J\.~"t.J ••r~;erv.Jtlun·.:; o h:.Jman sul:JCC s 1n a 
"tli..:~er" envir,Jnmt.~nt anJ the difficulties often 
en~0un~er~~ bv the 0bs~rv0rs in following the ~ctions 
vt rri•·ute SuDjt.)\.·t:; w'l ... 1 wert' t'l'-'ing expuseJ to stimuli 
(0fter the otservers ~ere unaer c6nsiderable discomfort, 
while t~e s~uirrel mon~eys were showing little concern) 
suq~ests the susceptiei I ity of ~~n to stimuli is greater 
tha" th.Jt of the· lower pri~~tes. 

(U) ~bst of the pri~ate subjects were ab1e to deliberately 
mini~ize the effects of flicker by the simple expedients 
o~ re~ainin~ ~tionless, MOving very slowly, or shielding 
their eyes. Ex~eriMents showed that flicker is MOre 
effe~tive in creating vertiginous effects in human 
subjects who are roving than in tho~e who are ;tanding 
st i'l I • 

45. IN8CSTRY OBSERVER, Aviation Week &. Space Technology, Vol 90, No. 2, p 13 
(January 13, 1969) (UNCLASSIFIED) CPA 34,499). 

(U) At 6 to 8 cycles per second, the flashing apparently 
produces ~"out-of-phase response of the Iris and optic 
nerve. Resulting loss of depth perception leads to an 
lnabil ity to avoid visible obstacles or to aim weapons 
effectively at roving targets. At 25 cycles per second, 
the flashing interferes with alpha waves which control 
the ability of the brain to concentrate. 

4f.. ··~elton, C. E., et al., EXPOSURE OF '-1EN TO INTER\11TTENT FHOTIC STI~ULATION 
UNDER SIMULATED IFR C'JNOITIONS, Civil Aeromedical Institute, Oklahoma City, 
0klahoma <October 1966), 7 pp (UNCLASSIFIED) (PA ·27,463), AD 646 872. 

CU> The purpose of this study was to determine whether 
~r nvt a qroup of nvr~al young men showed any electro­
cnc~c~alographi~ ~hanges during and following photic 
sti~ulation JS it might or.cur in flight. Ten young 
rnP."1, 111 volt.;ntt!ers, who ha1 no history of .syncope or 
;•·!il.n? w~r~ •:;;-.";<;P1 TO intermittent photic stimulation 
.:,~ ·~.,.-., ... ~ thr···P. fr·qUI~n~·.i,~r-,, An.Jiyc;i<; of the rec0rds 
~.,:.-nr. in r)rr)~r;rr.t'"lt I rf'v~,Jit~<1 n0 evi·lt~nce. C'f S(loizurt', 

nr.l r'"!"'-i'"•.':. .. Jrt'j no ;/•)ti·~ drivin'l. 
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.l:', Btt;.l\!~,"h.-'L ·~~<r'C~·~·;t :-.' ,.·,\ ·r··'".!::;,\[ l!'.'::tAl'l ·., ·.,.u,n·] :Jir~···rl, :.,:: r•, '· 

th~ p~r i\."J ''·1¥ lt) - Au,l:.;·~ t i ·I' 1 'It ·h, f r··.·r ...... , C'·lr, ! nc~.' r.,, Is f_t,;Jr" t , '; .. ; .•. :_, 

t0 N.Jv.JI Air ~)vste.M~ c~"·rJ,H): 4 , .,,.J'_.tlifl·.~t<Hl, ll, (_,, C...untrJr.t ~ll':.. 'l'·· f,f~-r;/7!.: 

(UnJ.Jted>, 19 N' .(llNl'LA~:~:.Ir:t~l) (PA l~,1f,q). 

(U). Thi-s st:JJv on hum.ln rt0SD,>nSt~ to light flicker fo•Jnd 
th.Jt in the expcrimtmts cnnr1ucted .wpreci,,tJIP dMbient 
I i gh t enorf!X"'us I v reJun~J thl' ll!,ser·vpd effects. The 
obs~rved ~ff~cts wer0: 

(I) ~·'otor coordin<Jtion w-JS markedly impaired 
in· rost ~~.1s~s within =t frequency range of 
fro"' 4.5 to 5.5 liz. Tt'lis was vbserved 
during walking aro~nj obstacles on the 
laboratory floor and siMilar activity .• 

(2) ~en seemed more affected th~n women and 
younger women more than older ones. 

(3) Some su~jects experienced a sense of 
giddiness. In a few Instances this 
began immediately on exposure and in 
others progressed with continued 
exposure. 

(4) In a few cases there were distortions 
of perspective tn that there was 
difficulty tn determining the relative 
distances of objects along the I ine of 
sight. 

(5) There was a wide variation In terms of· 
persistence of qiddiness, when induced, 
following cessation of exposure. Maximum 
perstste"ce was about 15 minutes and the 
minimum about 30 seconds. 

(6) The most effective duty cycle was about 
20 percent. Duty cycles approximating 
50 percent·and exc~eding this were markedly 
less effective. 

(7) rv) nf)tir.e.1blr~ f"fff">rts w~re o~served ~¥ithin 

the ~I ph,~ rhytt:"' r:sl1'll~ of R to 12 Hl. 

(lt,i·~ P-1·:·· i', 'Jr,r.l.t·,·,ifj,-.j) Cf"l ILl gsi>JTisA:L 
. ,. ... ~~ .... 
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t~l :.t 1·1 •l: t•'t;lt' ... h iP<!<J• t•d .1 (·Jric.~u<J ';r:tj,_,,l 
t.•fft•,·t t·t•'.::>r Jt'-,.-rit:t~,1 ,,., .. 1 ITlultiplicity vf 
~-,,n .. lir.,1 t'l.h~ sh.q..lt'S in fr1e visu.il fitdd. 
Tt1i-:; t.•t+t~.-t i,~-,~urn•,j ctt virtu<1lly tt,e :.c1rnt 
fr·~.•,lut•rk'f f,>r tt't'''t' sut~jects repr)rting it 
.!n.J w.j"S.<1uitt• '.::>t1.Hrlv "tunable" in that a 
tr~ lut•n,·v c~,.,n.1t"' ,d ! I Hl reJu<:t~d it 
~·0ns i der.ib I y. 

(Q) '~st subj~ct~ stJt~d thdt they bel iev~d it 
would b~ Jifficult or impossible for them to 
perh.1rm reI at i Vt~ I y tl i gh-sk i I 1-type tasks 
with ~ccur~cy during flicker exposure. 

-l8. Lutz, G. A., et al., STATE-OF-THE-ART STUDY ON PERSOWJEL BARPIERS (U), 
~E'Pvrt ·Nc. E~AT-171-50, from RACIC, E3~ttelle Merorial Institute, ColumtJus 
L..3Dor.3tories, Columbus, Ohio, to Advanced Research Projects Agency, 
W.1sh:.,gt-.m, D. C., Contract No. S0-171 (August 12, 1966), 104 pp <SECPET/ 
Grvup :> (PA 24,482), AD 378 912. 

(U) This r.eport includes an evaluation of the use of 
high- and low-power radio w~ves to effect barriers 
through which personnel could not penetrate. 

40 C3hlke, A. E., et al., A STUDY OF EFFECTS OF VISUAL FLICKER AND AUDITORY 
FLUTTER ON HUMAN PERFORMANCE, Report No. AFATL-TR-67-12, for the period 
June 28, 1965 - March 28, 1966, from University of Oklahoma Research 
Institute, Norman, Oklahoma, to Air Force Armament Laboratory R&TD, 
Eglin Air Force Base, Florida, Contract No. AF 08(635>-5256 (.February 1967>, 
58 pp (UNCLASSIFIED> CPA 26,553). 

<U> Results of nine laboratory experiments are contained 
·in this report. The purpose of the research was to assess 
the feasibl I ity ~fusing dual-source flickering lights 
and fluttering tones as harassment devices or as nonlethal. 
weapons. Performance was measured on depth perception, 
manual dexterity, aiming and tracking, vigilance and 
cognitive-motor task. Psychophysical judgments of the 
apparent movement effect produced by two lights flickering 
out of phase were obtained In one experiment. Post­
experimental interviews were given to assess the 
psychological and somatic symptoms associated with exoosure 
to f 11 cker and f I utter. · 

CU) It was concluded that while dual-source flickering 
I ights produce performan~e decrement from optimum 
conditions, they ~re no rrore effe·ctive than a single 
I i 3ht. 

UNCLASSIFIED 
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' l ~ , ~ ) , ' , ~ , • ' ; ~· ·, · r' • · ~ , , ' ', : ~ r l, I : • • ' • • J t i : 1 • L• t : f f t • ( t ~... · , f 
.. _, • ·~,it.~ t I;,~-..,_. 7·: 1 1 i lt•t tr~· -; •• ~.r·· n; :~· !. : .. , .. ,.JI t. 
>" :· .·.l't• 1 ~; .... 11.1, t·u• st.tf i-.t j, :llv ,,.j i ~~11.~, r!,_.tr irr~er~t'JI 
,>•rt'~·t ,·• I i-lht..:. f I ;,·;..t'r:n.J ,,;t .,f ;: 1 1.l'•t' 'in v.Jr.ir;u· .. 
~, "\ ,·tl,'MV t\.)r l't'r •. ,,-~.tn~:~..'~;. 

·--~~", l·. ;·., ;>;,~·:.,·L.~:'~I·._·AL; ·•!',, ''i 'lA ;,;·: lli_·:·:~l.~ i ·, -P~[ !Jl'V!:L•:JP'.'[!;T r..~F 
.· >,· .. ,':_,'.:1(.-\L .~l.-\•~,\~-4:.~, Fin . .11 1-'t'r<'rt ~k. fd~·-L :-10/G:i-TI~, from Arnerica~ 
·~~t:r ... tt>-::; .f-:>r ;~·~s~,H·..:~, .·,Jsllin·lt.)n <lqiu ... , ]i lver Spring, '·4arvland, to 

; t .. 

: ··~· .. .-L"~r...it~ of Ar~dMt.'nt [)ev~I-.'Pmt:.'n+, 1-:&T:J, Lql in Air F:)rce Base, Florida, 
_·,,~~.-J._·t •k,, -'~ Jt3(6~'))-4;"~3t3 (L't>Ct~Mt't•r 19t.:·'i), 70 pp (tJtJ(LASSIFIED) CPA 22,05;:1, 
~ .! ; ~ ,:'J.! L. 

( ~:) . Tn is JL"'~CLOmt?nt comprises J comp i I at ion of data, in 
.. ~J"" Jl-=':; form, of psvchoiO•liC.JI. phenomena applicable to 
t~e jevelooMent of psvch0loaical weapons. The information 
is presented for the use o~ weJpon designers for the 
exoress purpose of enhancing the psychological effects 
of nonletnal weapons. Section Three summarizes the major 
psvchological effects of environment, includi-ng the 
effects of I ight. 

-:r1.3115kv, J., THE USE OF FLASHING LIGHT TO PERTURB HU~.1AN BEHAVIOR, Research 
=:3:er ~Jc. P-172, Institute for Defense Analyses, Arlington, Virginia 
C~ar=~ 1965), 21 pp (UNCLASSIFIED> CPA 17,260)·, AD 460 538. 

(u) The value of fla~hing light as a nonlethal military 
weaoon is examined in this report. Anecdotal reports 
s~~jest that flashing I ight can produce effects such as 
ccnfusion, nausea, disorientation, hypnosis, loss of 
ccnsciousness, and convulsions. These effects occur 
only ~nder certain control led conditions in a laboratory 
~r clinic and affect only a limited portion of the 
ooculation. The avai I able data indicate that these 
e~fects cannot be exploited for military use. There 
have been no field trials or tests outside a 1aboratory 
s~ttinq. 

~~. ~~rnfield; A. T., SOME 0 HYSIOLOGICAL EFFECTS OF FLICKER AND RELATED PHYSICAL 
~~T!'-''~LI (U), U. S. Army Limited War Laboratory, Aberdeen Proving Ground, 
"~r~l~r-j (February 1965), 103 pp <CCNFIDEtniAL/Group 4) CPA 19,008), 
:. ~. ~r. 1 j '3'). 

r-~: ~ n~~Ler of interesting phnnom0na of resronsiveness 
•'J I i r:~•t ~I i cker .3nlj oth~r phys i c,1l sti mu I i have been 
t .rr•::'j •.JD, ·"'h ir:~ do not yP.t ·1DPC<lr to have been studied 

Uli,.~ LASS IF IE D 
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··.-,-~;· ,• i 'n.d '' 1.'.\1",~·. tr· ~··1· t···••.' •'.>:)'·.,•Jn .... -. t··1 l.vsf.>r-: ··Jre· 
_,. ;~),-,·~~_,._.; .... : · .. .,_.,,r·~··· :_ ... :·!-t'.-t•nt ·:.t ,j; 1 1 .. ''.:. to ·y) INitt• 
•nt' f..;~j·.Js .. ·,·:-i,·, ''i-.t_)l >Ji··, lrhl o:;.)f'"le t,i·:;tr>e~t.::r-:i(.()l ~:;per::ts 

-Jf ~-h._:-r:~-rt."tin.~l lt"Sivr.:.- 1:; J f:.Jnction of exoosure ti,..;e 
.~11j .!~'::: ieJ l""~t~r·:-:\. r~~r t>.x[)"S~rt} ti~("S of short rjuration, 
t"'e 1"'\.:'.;t-1 vf t'"'o:."l'~-~1 '~:')ndu·.~ti.:_.n .Jocs not a~Diy, sine~ l3r1e 
t~-r~raturt> ~if·~r~r~0s within the ri1~ent cells ~ust exis•. 
;,"'t't"'~r ,Jt'"'t:>r "'t:."C ... •.Jnis~~ .Jre invclvetj in the production of 
l~sions .3t -~--=' n.lnvsel:,')rus (-= ~0 x lo-'J second) is still 

'55. ~~"':--i strer, ·~~· ..\,, et al., ST.A.TE-C'F-THF.-ART STIJDY ON VISUAL 1'-'PAI~'.-EtH gy 
·""13H-I'HE'~SITY FLA5Y Cf=' VISI?LE INFRAC.'ED, OR ULTqAVIOLET LIGHT, Reoort fJo. 
3AT-171--1, from ~ACIC, ~attelle ~·1emorial Institute, Columbus, Ohio, to 
Ad·.· 3n co?d Pesearch 0 rv j ects Agency, Washington, D. C. , Contract No. SD-17 I 
(Jan~ary 18, 1965>, 93 op (U~KLASS.IFIED) (PA 9416), AG 458 313. 

(U) In general, this st~te-of-the-art review indicates 
th'lt it may be feasible to use high-intensity electro-
~ag~etic radiation as a weapon. Specifically, the 
h~~an eyP ~ay be incaoacitated by radiation from the 
visible a j infrared oortio~s of the spectrum but in a 
~ractical way, aoparently not by radiation in the 
ultraviolet wavelengths. 

St. ':'"'.ristrer, C. A., et al., SU"...1f,,ARY OF THE DEVELOP~1ENT OF WEAP~S FOR 
:::s·(C'""'SL'YiiCAL ,·;/-PFARE - A STUDY CO'JDUCTED BY THE FALCON RESEARCH A~J8 
::E·.'ELS:J''E~.T l'~. (!_·>, Addendum Peport No. BAT-171-6-1, from RACIC, Battelle 
·-~e~rial lnstit~te, Col~~~us, Ohio, to Advanced Research Pr:-ojects 1\gencv, 
:.~s~i"'';]ton, 0. C., Contract tio. SD-171 (January 15, 1965), 8 pp <CONFIDENTIAL/ 
~r0•;:J 4) ( PA 941 5). 

\!!\</> 7~-;e stated o•;roose of the research was to "investigate 
t~e ootential of f!ickering I ight, sound, and suggestion, 
s:n11Y and in c0~bin~tion, ior use in psychological 
"'':'i::)S~ry". 

r 1 ) 1 • • • • j f \ i - ~ 1 ! ..- IN 1-; iT\1 ) r f' e f f e c t i v t.1 t h ,) n b I u El i n 
!"••'~·.;· j nr~ ·,,J~) jPr~t rt~r fOrl-),)nCC o 
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; . ' T"lt'rt~ .:Jr·' n."' r•' l I ; • · i :• -:· ON•': .··m t i r:~;o,._.c:,-,... h'f' I JS•!rs, 
"',•r t' •. t'r"~ t1i .1"-:---.~Wtt•.•r :·ul · •'J I, ···ro. ~it~ pul··:;•: l·~n 1t"'.s 
.i::-:-r·.·."h.·.,in,1 t•o.~.~ blir.l-. ~i,.,(' f th,~ t~yt: ('\.r).l <;t:c:). As a 

··,·.;.;It, I h~'rs .;:.J'ft.'r fr.~·'"' ~~,,~ ~,dj~it·'~··v of iwJrj.:_>')u.·it~ 

l_."'i".l.,Ct.' ti,..,.:, ,11thJlJ !h :·~,-.:r inht~r.•nt·_lv hi~~ lumin:'1nce 
.: J ~-;~·s t"'1 i:; J·~ f i --~ i en,:v t ,) ~:.·· rt.: I o'lt i 1112 I y ,...., i nor • 

.'o~~o--~·.---. J. 0.-. (,';'.,lt.:r '·'~l~! Aor,.-0\: l'istitute of r~ese.Jr:-'1), .AGAPTATI'?~t.L. 

:.·.:·. 
0 ~-: ;·, T .. ~ ~·· .. :"o' . .l.'~ ElcCT':l':.:OLTI'.'I".: .. _A,'o~ Ao~HJ OCC.IriTfi.l RE5P(.~4:E, Vision 

-:~-.;~3r-,·'-, \JI .t, ~P 179-192 Cl9tA) (VJt~LASSiriEL> CPA I~,GI6). 

(~) It w~s f~und that the ~vcra~e a~plitude of t~e 
el~c~r~retinograM occurring durinq the first Minute 
~f sti~ulation was larger than that for later tiMes. 
Clear-c~t changes were not apparent in t~e evoked 
:ote'ltials. With the short-term procedure, an 
i~vestigation ~as made of the averag~ response train 
oroduced by successive spurts of five flashes. It 
wJS found that the first flash of a stimulus train 
~rod~:es the 13r~est response both at the ·.etina and 
t~'-~e occipita I :;c.a I p; then the.re is an Immediate 
reduction in amp I itude followed by some recovery. 

::~..-f'Jw, ~. ~. <School of Optometry, L'rdversity of Califo,..nia, Berkeley, 
':~li'ornia), C;AOK AOAPTATIO~J: A t~EW HYPOTHESIS, Vision Research, Vol 4, 
""' 4 7- 5 -'3 ( I 9 6 4 ) ( U~ J C l AS ~ I F I E J ) ( P A I 3 , 60 8 ) • 

(u} It aopea·rs that .J receptor lacKing Its full complement 
~· on0tosensitive pi1Ment transmits the same signals In the 
~--,rk as a rec:~~=>tor with ~ nearl-.· ful I compleMent of photo­
s~~sitive oiqMent that is being II lumlnated bv a steady 
I: ~ttt. The intensity of this str~~dy "eouivalt?nt I ight" 
; "" ,.0 :s~s 'IP.ry roJt' i 11 v wit~ tht' ,,rr,ount of r i gMent that 
·~ 1 1:kir1, ~n1 t~e rel~ti~n drDe~rs to be ~pproximately 
.. ..,.~:-,••·"ti.,l. rm·~ w'Jui·J I ih~ to un<jC"r ... ,t..Jn<1 thi~ ffMturL' 

·: :"' ,; ::_..,t i·;' in f··ri'Pl·; nl th,, mf'ChJ,ism 0f rt"(:t"('tc•r 
:"+.I:':· r;f :, ~t ,.• , .. ,,,,,,... ~~11> fl;.-~lf Jn.Jti,')n

1 
kn<'Wit•,j•_lt." Of 

·-~- .r >.-.-~ I i ; ... t is n.;, ~·~,-, sry if sPns~ is t~ t'l~ mJdt"' 
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··~"~'''r, .l., .~., _j'lJ ~n,ins, ,*J, J. (lJnivt~r'>ity of '..,ydru.~;, ',;:jr,f-!r, '•.·-.n., 
-~~-::·~··''; ,,, THt. I.-'Ll or r"!~iJTIL: ~11~-,l;~Afl! ·~ I'~ Tt~( ~~~~;!,if fl'!f4 ·)r i·f"'t'!J'JTI', 
; .. .:.· ... -~~. lntt•rn-Jti~~n.jl J~..)urn-ll of l~l inic.:,l dnd l.)(periMerotdl f1'fpn0sis, Vr.:,l Ill, 

.. ·. ~', :--~ ~1-~H (l'·k-l) {U~~LlA'~·~.trtLUl (f!A l'l,V)7). 

(L;) The reldtiv~ eff~ctiveness of tr1e ordinary vert>al 
~~t~ud of tr.:!h..'e inJu~..·tiun is cumrured.with '2 forms of 
i0Ju-:-ti0n uti I i.:in~ rrech-lnic.J~ photic stimulation, and 
w i tli metl')uJs c~w·D in i nq ttw perc;on..J I and mechan i ca 1 

ft>.3t u n~s. The cr iter L:>n of trance adopted was the 
como~lsive carrying out of a difficult ~uqgestion 
Results show thdt Mechanic~! procedures alone are 
ineffective. On the other hand, the ~ddition· of a 
t'.3rticular sort of ·photic driving probably improves 
tr3nce induction, which suggests.that induction is a 
complex matter involving both social interactions and 
rel.3~ively nonmeaningful impacts on the brain. 

~~. H3~, W. r., Jr., et at., ELECTRONICALLY PULSED LIGHT SOU.PCE FOR THE PRODUCTt0r• 
OF" RETINAL BURNS, The· American Journa I of a..1ed i ca I E I ectron i cs, Vo I 2, No. 4, 
DP 308-3.15 <October-DecerT~ber 1963) (UNCLASSIFIED> (PA 14,324). 

<U> A method is described for pulsing electronicalty an 
Osram XBO 2001 high-pressure xenon. temp. The instrument 
is being used to i~vestigate the optical hazards 
Jccompanying short pulses of radiant energy similar 
to those emitted by nuclear weapons when exploded at 
high altitudes. 

62. BrederT~eyer, H. G., M.D., et al., RADIATION THRESHOLDS FOR CHORIORETINAL 
BUR~S, Report No. AMRL-TDR-63-71, from Institute for Research In VIsion 
and Department of Ophthalmology, The Ohio State University, Columbus, Ohio, 
to Biophysics Laboratory, 6570th Aerospace Medical R~search Laboratories, 
Aerospace \1edlcal Division, Air Force Sys.tems Command, Wright-Patterson 
Air Force Base, Ohio, Contract No. AF 33(616)-7583 (July 1963), 38 pp 
(UNCLASSIFIED> CPA 13,970), AD 416 652. 

(U) The data of this and related experiments are used 
to derive relations between burn diameter, exposure 
duration, and burn threshold. A calculational method 
Is deserlbed which permits calculation of whether or 
not a burn Is to be expected, based upon physical 
data on the source such as intensl+y~ size, distance, 
duration, and spectral composition. 

6~. Severin, Capt. s·. L., Newton, Capt. N. L., and Culver, LTC J. F. CUSAF, MC), 
P.~J EXPERIMPHAL APPROACH TO FLASH BLIN~ESS, Aerospace Medicine, Vol 33, 
.tJo. 10, pp 1199-1205 (1962) (UNCLASSIFIED> CPA 14,081>. 

CU> This article describes an experimental approach to 
t~~ study of flash blindness. Two apparently normal 
s.bje~ts M~Y differ by ~s much as 40 seconds in their 
r~c.rrJ~r·t from a d-Jzzling fldsh of 232,000 lux. The 
,.4_. . .,n f i '];;rP.s demonstrate that the 16 subjects had 

UNCLASSIFIED 
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'' • : . • • • ~ . :~. t :' ! • ' • • I . . . : . I.! i .· i ~ J. t I ; t "y \. ( t • t ~ r. ". r I. i r ... I< 
;,•· rt ·····rl!·· •. ·"·.·f ... ~· .... ~l·.i'··r-.J~··Iy in tr••·ir 
· ' , • · ... !' · ~ I · ' • · · •' ·. · • • r v . '·; • • r I : J. 1. j , ) f r t 1 i · • i t .J , ! i (, r. 

"·' ..!1t1 ·,j.· .. , .!•·"~"1· tr It,·· .. ,,t pu~.'illlr'{ ·,i.'r· ~.,,, .'l 

>;. 1·1! ,, t f ,,, · t ~.,;~'·.·n P:t' t >·tt• r·•J·.; i r·~>·J fur r.~,. >'Jt!ry 
., ."'' ..l.J::I,•. I" r" .. P1-.· :~,·~t.,n. ~..~'-;, .-, :·,<.Jbj··~·.:t's r•~c·.•J•·ry 
! i ... ,, t~o !·.~ :>t', · r·t~·r·,•j ~~ 1 .J>; r·;t;, h )S 4~) -~~r·.~cr: t Nht-'!n ttte 
~··~'i!!.,rv si:.• w.J· .. d'"''-·-·'.1· ... •,!. l'h? ~xol.1natiun of this. 
~''i,·"-~!"1,''','~"~ i·; t•ut t•~t' lf'\'~Jf1t f li·1!1! .J·~mitt,;:j t0 the 
~'\t' \.!r :,,:: i"'~vt"'r:·;,>lv t~.' ~r,• H'•'d .;f t~h;> pupi II Jry . 
. L· ... •rr .• r·,·. T"'t'r··L-rt.', ) S"lll !pr· ~"'u:•i I aJr.'li t•_; lt~SS I ight 
.1·'·-~ :· ... ~r ... · ts .i rl~)rtJ r·.1l"'i j r ... "' .. .-,,v ... ~r'l· 

~-.-,·~. ·-'· : •. , ·.•.,·., ~t _ll. (!\.'~"'.JrtmL>r·t of tJeurolcgy ard Psychiatry, Uni·;ersir/ 
_,.;. it."''.J-~ '-'t~.~;, . .JI ;~r.lr>,~"', ;-:.,11v•""s+,'n, "TcxJs), '.JO'·'E FUf<THfq Oi3SER'JATI'JrJ5 'Yl T~·E 

.· ... -:l,':.i..~" ~.LICITf.~' ;q.~'U.:AL RE:T\.";~·t.:, EEr, Clinical ~leurophy!?iology, Vol 13, 
~ ; : - ~. -l.! ( I ,) r: I ' ( U' ~ C l .A ~ S I F I ~ : ·. ) ( P A I ::? , (> 5 5 ) • 

\~) :~5~rv3ti~~s on t~~ effects of inte~sity and wavelength 
:f I :s~~ ~n electroencep~alogrG~hic arousal responses ~ave 
:~t:>~ stu,jie,j, In ,~Jdition arousal resoonse durations of 
·~e l~ft and right hemispheres of left- and right-handed 
i~jividuals ~ave been investigated. Results of studies 
reiJte: to heMispheric dominance indicate that al_though 
t~ere wJs 3 +e~dency for the right cerebral hemisphere 
t~ s~ow 1 longer resoonse, statistical analysis ct the 
data revealed no significa~t difference between the si1es. 

•·- ::ar-r:>~, Col. R. D. (Canadiar. Fo::>rces Medfcal Service, Ottawa, Canada), 
"'CC'_'0 ATI'J~~AL ~~~JURIES TO THE EYE .RESULTING FRO~~ EXPOSURE TO THE ELECTROMAGNETIC 
~.::~-:T;:)!_··.•, '·4edical Services Journal, Canada, Vol XVI, pp 487-500 (June 1960) 
C :;:L..~:3tFIED> CPA 12,615 N). 

(L) This oaoer has attempted to review the physical 
~r~~erties ~f the major divisions of the electro­
""·3~net1r: S::lectru_m, to relate tt.e known hazards to the 
vis~31 or~ans froM these Major divisions to current 
0c:~o3ti~~JI problems and injuries, and to review the 
'.~use, effect, and prevention of such Injuries • 

.-.-. ··:si·~e ~~_j;;jr-:,"' Le,J~er T. C. D. <FLYING PERSONNEL RESEARCH CO~f.-11TTEE), 

• .. r I : •. ',~:;,,~TI;')'J P.'JJ LurAt~JArJCE ·OF A tJtJCLEAR EXPLOSION, Institute of Aviation 
"o~;-_; .... e, ;:.0{·:31 P..ir Force, Farnborough, England (~,ar.:h 1960), 27 pp 
I • •• • .. ·• -, ' r- 1 •: ~) ( n A 1 3, r> 1 4) • · 

,•· ,;·Lrir-,1 th0 w~·ll·-~ t:rli~lt~M of the OCulJr haZ3rd, 
.... ~-. •·, ..,.,,~ ·.·~~c.IJr;i;·~~ tn1t .vith mild stimuli, th,1t 

·.··,:I ''':--1-,c,i',., -,r 1 1.1r'1t: dist.1nt explosion, then~ 

·r•,J:I, ".·; ~.r-,b•••rr: nr:t,r•, i tllv if whitt:> floo<11irjhting 
.... ····' •·, ic., !1rr,·.;i·1~··1. r,n,.. .. ~ r1esn~'-"' of .1ark <Jdllrt.~tion 
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, J ! : ,. I ···, t it i ·, t r ut•, t1~d tr, i ·.::. '·; usu.11 I v rt!'_l .. tr •h"1 ,,._, 
.•·;·t ::--:,. ;ir~,·~..· tt,,, .tir,rt•w ,.t tutl'y ndy le~:.c-; •.;n ni•1Lt 

, 1l t·..;"',·ti.·n·:, wt1i .. t1 ~:.tv•' !·t~•·n t.Jh.t~l1 f>Vt~r ~ y ir1•,trurr:•~rtt·. 

,:~.: ~-\ ,- 1..1.1r. ~.t ifT'ul i ._;f fl'f..·)~!t·r.ttt• St'Vt~ri ty CcH1 ,11':>{) t...<·. 

, , • . : ,r · .l•' .1 . h . ! i v i n ,1 r· i ~)\ • to I i t t I , ~ d i ff i c u I t y , b u t i r'l t r, i <.. 

•· ,...:.l• ,'nt.' h.h t,, pi.:H.'L' n-ure intiJ·'ridrKe on t-rainin'J tt,e 
~,; l.•t P't t ... "' lt.),)i-.. Jt ttw 'jOurce ,,tter detonatiun . 

. :~.· ..... 1:~,~,·. A..;~., ~-1.l)., Heim, H. C., ~)h.D., ~r,d Stilson,('. w., P~ •• :J., 

.:: ··•[ ~ IC~L ~J~ll'T'-; \)f [XPUSUI\E TU LLLCTI~Y-1AG!~[TIC R~.lJIATirAJ, t'f.f•T I -

. L-~·~:~'.t.'L:.T, ~e;:)~.>rt No •. ~\-A[)J-Tf~-t)0-376, from Pt1ysics, [ngini~ering, UtP.I"'•;c,tr, 

.. · .. ·r·~·--~rJtiJn, Hv ... dJer, wlor·.Jdo, to Life Support Systems L(jb(jratory, f.err,:-.~r:'t: 

'-1t>~i---.~l :'ivisivn, ~.,·r;~1ht-Pa.tterson AirForce l3ase, Ohio, r:ontrcv.:t tJG . 
.\; _q(t'\l~)-r)305 ('.1Jy 1960), IHI DD (UNCLASSIPIED> {PA 13,474>. 

(U) Liter.3ture concerning the biomedical effects of 
ultrJvicl~t radiation is reviewed. UltrJviolet 
atsvr~tion results in mitotic alterations and abnormal 
~elI divisions, regressive changes in the somatic 
structJres of some lower animals, and skin and eye 
turors in ~ammals. Damage to the eye tr·om high­
intensity ultraviolet is probably I imited to the 
~ornea and, to a slight extent, the lens. 

·~s. 'la~Jrov, P. 0 <Zhdanov State University, Leningrad), EFFECT OF VERY ltHEtJSE 
.OPT I CAL ST I \lULAT I ON ON THE VISUAL, AUDITORY AND SKIN ANAL YSERS OF MAN, 
Bioohysics, Vol 5, No.6, pp 769-777 '(1960) <UNCLASSIFIED> CPA 12,61 1). 

(U) The object of this investi.gation was to measure the 
refra~tory period in the human visual system due to 
brief very· intense stimulation by light from impulse. 
gas-discharge lamps. 

69. Cogan, D.·G., M.D. (Boston), OCULAR EFFECTS OF RADIATION, A.M.A. Archives 
of Industrial Health, Vol 20, pp 293-296 {July-December 1959) (UNCLASSIFIED> 
( P A I 3 , 60 5 ). 

<~> Short infrared rays of the order of 1,000 to 2,000 
mu wil I pass through the lens and be approximately 
focused on the retina. They are the ones most I iable 
to cause retinal burns with exposures to Intense 
source,-such as the sun, atomic explosions, and, 
possibly arc flashes. 

<U> Visual radiation is, of course, the most interesting 
from a physiologic ooint of view, but there is I ittle 
quantitative information about its hazards. There is no 
basis for the widespread belief that commonly avai-lable 
I ight, or fl.ickering I ight, or glare <or insufficient 
I ight, for that matter) causes organic damage to the 
eye. nevertheless, there are theoretically sound 
~e~sons for thin~ing that the energy absorbed could, 
if excessive, cause the same type of damage as that 
~~used by infrared radiation. 

UNCLASSIFIED 
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··,: : . ._., '.·t r<t·'~~~ (1\pr it •·, 1'1'.·1), ,'t.:11'1' rv.~.t.\:'.11'1!~·> (l'f• 1/
1

111). 

1 \ p,, .. ,(, f! i\."-t'r t•ff,., t~. v.r~i· tr inf•·rft.?re 1'1iU1 

. , .... -.. i .'~J':'-11·':_;-::; ·'~'f)t'.l!" .1 t t rt·-~u~·rl· i t•·. n·l .~t •. •d 10 tht! 

tl."'.l r·h.,~tlm \)t tf1t' ll<, ·H- .tf IU 'P'•• ,Ar,noyiflr1 
," :rr·it.ttirL~ -:-;t•nsjtidnS '•t't'ITI t; •H:<..:v·- witt, .Jl'~'~ri0<1ir_: 

tl h'~t:~·· \'r with rh.,·tt<rni. flt•,ht''~ .tt S t() '> cp· .• 
, i:;..;,ll : llu~>ivns dl)pt..'.Jr t., tJt' produ(t!J lry fn.:QUtJn(~itJS 

.!t,.y,.-~ ... 10 t1) 1:::' cps. It -H'PL'dr·; I i~c~ly tll.Jt high 
inh•nsiti~s of I iqht'wi I I h~ rrore effPctive in 
o rvJuc- i ng t ht:? Jes ired 0 f fe,:ts of f I i ckt~r a I though 
t'T'!uCh remains to be don~ to 11eterm i ne the optimum 
I i~1ht .JnJ d.Jrk intervrJIS1 b.sckground contr'-Jsts, 
jnd ~ftects of strdy I ight. 

:-=.~'!-:~, L • ._,. N., Sp~rry, C. J., Jr., and Ray, J. T., EFFF.CT OF r-"LICKERirJG 
u_:~r (I~J HU~·'AN SUBJECTS, Report tJo. I, Oep.:1rtment of Ph'.'Siology, Tulane 
Lniversity Station,· New Orleans, Louisiana, Contrflct No. DA-44-009 EtJG-244B 
('.~.3rch 31 1 1955>, 41 pp (UNCLASSIFIED> CPA 32,412), AD 671 759. 

(U) Adverse sensations including those directly 
referable to the eye, general unpleasant sensations, 
twitchings and bl inkings as ~eiJ as those implying 
interference with consciousness were reported by 
more subjects and with a greater total of intensities 
(but not a larger average intensity) with an impressed 
flicker frequency of 10 cycles per second. Nine, 
sixteen, and twenty-four cycles were o~ly slightly 
less effective in this regard. These events were 
MOre often reported during the fifth (and last) 
minute of exposure to the flickering I ight. 

72. Ulett, G. A. (Washington University, School of Medicine), FLICKER SICKN~SS, 
A. ~A. A. Archives of Ophthalmology, Vol 50, pp 685-687 (1953) (UNCLASSIFIED> 
(PA 13,255). 

(U) Exposure to intermittently flashing I ight can 
result in a variety of untoward symptoms including 
dizziness and nausea, as wei I as psychic phenomena. 
Some of these may persist for several hours after 
stimulation. 

73. ·-~arshall, C., M.D., Walker, E., M.D., and Livingston, S. (The Johns Hopkins 
University School of Medicine, Baltirrore, Maryland), PHOTOGENIC EPILEPSY: 
0APA~ETERS OF ACTIVATION, A. M. A. Archives of Neurology and Psychiatry, 
Jal 69 1 po 760-765 {1953) (UNCLASSIFIED> CPA 13,251 ). · 

(U) It was demonstrated that red I ight was at least 
t'.) tit'T'!eS as effective in triggering attacks ·in a 
~~se of photogenic epilepsy as were other colored 
I i1hts tried. Minus red glasses were of considerable 
airj 'tr; the patient. · 

UN C LA·SSIFIED 
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'l r;l,,...;, '•"· -;, ('~.1tivn,.,l f'hy-:..;i,·,!l l..JlJurJtory, Tt~d:JinrJf,,n, fr~]ldnrJ), ,..;.;.rl'.': 
.· .. ·:;lt'·'~; 1H ·.··Lo\t\t ANI' tlA.'/U·, 11r'itish Medk .. d Hulletin, Vol~. pp './J-~/ 

1 I ~...: 7 -~ ~) ( l 'Nd. A'j -::-;IF II [)) ( PA I 4, ~l8). 

( l'' The i ,Jt•.J th,l t J,1.• ?It' cou I d be u'::>ed ,,c; d weapon 
•J~i \("~n~t,tntly rt~~:urr·inq during World W:..tr I I. On a 
Vt'r·y t-ri~~ht rT\.)Onl it ni·jht .J pi lot well Cdught 1n the 
be.'tm uf ,l Sedrch1 ight is prevented by. dlllZie from 
s~~...·ing t')bjects on the qround within some 2 miles 
[~.~ h.m] of the search! ight. Ry -constantly holding 
an enemy 3ircraft in several beams spaced at the 
corners of a s~uare pattern of 4 miles [6.4 km]· side, 
we might expect to 0bscure the ground completely. 
Schemes of this kind fail for two main reasons: 
(f) the enormous amount of electric power demanded, 
(i i) in the presence of cloud the light reflected 
b~=k on the ground is insufficiently intense to 
make objects more visible than if the I ights were 
extinguished. More modest schemes were a little 
more hopefuL Experiments were made to see if 
comparatively weak, steady but directional lights 
of the type of motorcar headlights could be used 
at spacings of the order of 100 feet [30.5 m] to. 
provide a kind of dazzle-screen against ground 
attackers. It was found that such a screen, while 
of some value in concealing ground objects such as 
men, vehicles, low buildings, etc., produced a useful 
effect In only a limited period of about 1/2 hour 
during nightfall. 

(U) On the whole, it may be said that dazzle as an 
actual weapon of war has proved disappointing, while 
in those cases where It Interferes In some measure 
with efficiency it is not particularly easy to 
eliminate. 

75. Ham, W. T., Jr., et al. (Medical College of Virginia), OPTICAL MASERS (LASERS>, 
P.cta Ophthalmologica, Supplementum, Vol 76, pp 60-78 (Undated) <UNCLASSIFIED> 
(FA 14,506). 

<U> The purpose of this paper Is threefold: (I) To 
give a brief and elementary discussion of the ruby 
laser, (2) to describe some preliminary experiments 
with a ruby laser and Its associated optical equipment· 
as designed to produce thermal lesions of size and 
shape comparable to those produced by other methods 
in this laboratory, (3) to present current data 
obtafned from research on retinal burns which can 
be use f u I in the eva I uat ion ·of ocu I ar hazards from 
l~sers. 
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Sound 

~ ·I ; :;1··,'l ; t \!,·~, !•,,. ~_ J,•·,·· '·tr'•1 1 'l.:in ::,:.sl•·r, Llev1:i ,r,,j, f)t,;,J 

. 1 .,···.ur·.., :~), I'UI) (L.,•;, LA.·. If li ~) (l'l\ SH,7!:.'). 

\.) 1~'iS r!t'_..~. -~rti, It• lh"scribe-.; .) riot .r.ntr:·_,l devir-e, 
r.,tt.'~'h"J t''; tw~) ._,i-:-;J,~uri.m~, whict1 reli···; or: sonic 
~·dVtb tJ Jisrt~r~;e ,.:r,,wJs. ! Jw.1rd (;. l .. ~ Jinl~tte and 
'--~·urlt~S ·wli. r,.,rtt~r, V1.lth of St. Louis, S:JY the cnly 
e Ht.~ .. .- t (ve dt.."'V i ccs now JV;J i Ltb I e to I t~w-enf orreme11 t 
0ffi~~rs ~re the nightstick, riot gun, and ~dttle 
o r\)J. 

(U) In the patented instruf'!1€nt, which c~:H' be portable 
0r ~tt~ched to a pol ice car, w.Jves from a speaker 
c.JIIed a "tw~eter" are di r~cted by parabolic reflectors 
.Jt a crowd. The waves are said to be so offensive and 
re;:'ugn~nt that hearers lea\·e the scene, but no permanent 
injury is ca~sed. 

(U) The frequency of the stimulus is a rrodulated 
multiple of-the human "brain resting freque'1cy", which 
in most people is 10 or I I cycles per second. Actual 
frequency used, which may be 1,000 tlmes those figures, 
does not interfere with speech. 

77. 2sLar, K.· J., .and Bordelon, T. T., PRQPAGATION OF HIGH-INTENSITY, LOW-

78. 

FREQUENCY SOUND WITHOUT LOSS, Report No. 1980, for the period November 10, 1969 -
:::·ecer'lbe r I I , 1969, U. S. Arrry ""obi I i ty Equipment Research and Oeve I opment 
Center, Fort Belvoir, Virginia (April 1970), 52 pp (UNCLASSIFIED> CPA 37,918>, 
AD 869 978. 

<u> This report describes the first phase of a research 
program whose objective Is to demonstrate the feasibility 
of uti I izing low-frequency, high-Intensity sound, In 
barrier applications. The first phase of this program 
covers the experimental effort to transmit low-frequency 
sound over large distances without great losses of 
sound-pressure level. To accomplish this goal, reflectors 
and tenses were studied and tested as methods of focusing 
or col I imating the·generated sound. 

Beck, E. J., AN INTENSE NOISE GENERATOR FOR POSSIBLE USE IN TUNNEL CLEARANCE, 
Technical Note No. N-994, U.S. Naval Civil Engineering Labor3tory, 
Port Hueneme, California (October 1968), 10 .pp (UNCLASSIFIED> CPA 34,461), 
AD 843 468. 

CU> This brief report ls an account of the first results 
of tests with a smal I pulse-jet aeroplane engine used 
to, in this case, generate an intense noise. It Wi3S 

rw::o']nized at tJCEL that the small pulse-jet engine, 
m.Jn•Jf~ctured as a model airplane.or boat engine, would 
not produce sufficient noise for the purpose und3r 

U N C L A·S S IF IE D 
~-··~ ~ ·' J.:. 
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,-,,·,si ~'''".1ti.•n- tdrHhJI clt~.H.H1C:e in Vi•~tn,,rr.. It i~; U.Jrlf.I•J~~~f·! 

t".lt i~ltn·.~ut~:,t (It) to 100 tir"les rnr second) but inter.',t! 
, ..... ~, I...JS i ~'1\-:) t r·· ,, d I drqe ru l5t> tubt~ Sh<)U I d prov i •h: (1n 
ir1~_)1t•r-.!lliC n~.JiSl.' lcVl~l. 

""l ·~~.'l~r: ~fFLl'T~~ l)N MAN,;~~~ MATFI-lt.',LS A SELECTIVE BI!H.I0Gk.AH~Y, f··ev.rt ·~· 

.~;----.tr'4, J~1hn F. 1\t~nnedy Sp .. Ke Center, NASA, Washington, D.(. (rt.~t-ruYt 1~>, 

J..:)t·~), S\.) rp (UNCLASSIFilO) CPA ~.3,736). 

~U' AI I entries in this bibliography include a short 
.1nn0t at ion except those thiJt carry a "Conti dent i a I" 
security classification. 

8'"~. ~~Jckus, B. T., and Hoster, S. F., BEHAVIORAL 'RESPONSE TO PSYCHm~EUPAL 
STI"-'ULATION (U), Third Quarterly Report, for the period November 5, 1967-
February 5, 1968, from Melpar, Inc., Fal Is Church, Virginia, to Naval ~ir 
Svs tems Co,.,mand, Washington, D. C. , Con_tract No. NOOO 19-6 7-C-0328 ( 1958 >, 
33 pp <CONFIDENTIAL/Group 3>, 33 pp \PA 32,273). 

lt>\.e, Studies _were made using rudent and squirrel monkey 
subjects, the drugs OS-2, DS-3, and sound and I ight 
stimuli. The princ.lpal effort with the rodent subjects 
included observation and t~bulation of the effects of 
OS-2 and DS-3 while the subjects were under sound and 
I ight stimuli, the purpose of which was to ascertain 
whether there was an enhancement effect in their 
behavioral responses with below-normal threshold 
dos·ages of these agents. The squ I rre I monkeys were 
used in an effort to determine the threshold of the­
observable effects of DS-3 in a:pr~mate under normal 
conditions. 

8!. Pols, L. C. W., THE INFLUENCE OF HIGH INTENSITY SOUND ON THE HUMAN BODY, 
Report No. IZ~ 19 C 7-13, lnstltuut voor Zintuigfysiologle, the Netherlands 
(January 17, 1968), 17 pp (UNCLASSIFIED> (PA 33,443), AD 825 066. 

(U) A standard literature study was conducted concerning 
the effects of very high sound pressures on the human body. 
The effects of sound on man are discussed on the basis of 
the symptoms developing in people working under actual 
noise conditions. Since very high·· and very low-frequency 
sounds, especially, seem to exert a negative effect, they 
are considered apart In this study. The lnfluence of 
low-frequency mechanical vibrations on man Is discussed 
also. Finally, a number of conclusions are drawn. On 
this basis, some careful suggestions are made concerning 
standard rules on the effects-of high-Intensity sounds 
on the human body. 

~ ·- \ 
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t~~t:.-~~~'1 F,'·~ \liLIT.\~'y At'~'Lit.'ATil'~h C!), l~t'port No. t)·l-t'4~~-', 'J. ·. f.rrr; •·•·:: • 
,'..._"'~.,..,.1, ·~ ... ~~-~._ lsl.1nj ArSl'rul, 1\i..K~ l•,l.uHj, lllin~:i..-, ('~rtr;t,er I'H,7), 1··. :: 
(LI.'~H-I:'·["·~TIA.L-'•~rl"'uP 4) O'A ~~,'>It,), A() 'I~H3 l?H L. 

(U) Vvn Gi~r"~ ir'l 1·)'-1', vst.Jbl i .. ;~~d the tt1n~st)olrJ f0r t"'·.Jir, 
as .J~proxim.Jt~ly 175 db for ~t.Jtic press~res, 1~5 d~ dt 
3 ~ps .3nJ J~cr~as i nq to th~ ranC)e of IM) db t rom I 5 tr1 

wei I above 100 cps. fxp~ricnc~s with whole-bo~y e~~Gsures 
to intense low-frequency noise occurred in sub~arines · 
during both World Wars. In these cases, middle-ear 
chanqes noted amono German submarine diesel-room personnel 
were-attributed to-the infrasonic and very low sonic n0ise 
fields ~aused by the suctio~ strokes of the engine 
cv I i nders. 

( U) In a series of tests conducted with the NASA-LRC 
Low Frequencv Noise Facility (140 to 150 db at mid-band 
frequencies of .2 to 40 cps), subjects reported an 
uncomfortable pressure buildup in the middle ear. This 
effect, however, was almost entirely absent when earplugs 
were i n p I ace • 

(U) Maximum-intensity low sonic expo5ures (140 to 145 db 
at mid-band frequencies of 22 to 40 cps) produced moderate 
chest-wall vibration, a sensation of gagging and perceptible 
visual-field vibration in all subjects. Post-exposure 
fatigue was generally present after a day of repeated 
testing. 

<U> tn another test, the USAF-RTD Sonic Fatigue Facility 
was operated at frequencies in the 50 to 100 cps range and 
voluntary tolerance was reached In 2 minutes at.the following 
Intensities and frequencies: 153 db at 50 cps; 154 db at 
60 cps; 150 db at 73 cps, and 153 db at 100 cps. Exposures· 
were stopped at these intensity levels because of the 
following subjectively alarming responses: mild nauses, 
giddiness, subcostal discomfort; cutaneous flushing and 
·tingling at 100 cps; severe coughing and substernal_press~re, 
choking respiration, salivation, pain on swallowing, gagging 
and glddinsss at 60 and 73 cps~ One subject also developed 
testicular aching at 73 cps. At 50 cps, one subject 
developed a transient headache. AI I subjects exhibited 
marked fatigue. 

83. Vogel, H. H., Bird, H. P., and Williams, H. C., ANNOTATED BIBLIOGRAPHY: 
DEVELOPMENTS IN ACOUSTICS AND HYDROMECHANICS WITH POSSIBLE APPLICATIONS 
IN OFFENSIVE ACOUSTIC WARFARE (U), Final Report, Report No. 124, from 
Presearch Inc., Silver Spring, Maryland, to U. S. Navy Electronics 
Laboratory, Contract No. NI23C953>56123A (June I,· 1967>, 100 pp 
<SECDET/Group 3) CPA 31 ,728), AD j85 063. 

(IJ) This bibliography provides supporting document:Jtion to 
the final report prepared under this same contract as wei I 
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•. ,.,: .... t•, .\, ~ •• t•t .JI., A ~;TlJL''f <i~ ~rncT~ (,r 'JI',lJAl. FLIU~fl• AJHJ fo:J(Jif',:.~ 

· l~·l~: ., ,'~~ d,'.'-''~ f'L"Ft'lt~'-'.1\'•t.·l, rin,.d Ht~p.:>rt, f~eport No. ArATL-11•-(,7-12, 
•r_,,. .. ,iH'r·-sit~y 0f <'1-.l.lh'---'":,,, l•t~st~-tn:h Institute, tk.>r"'"n, f)ltlahcm~, tr.; f.ir 

··."·,-t' ·'r·nu,.lt.~l1t Lih.:-r·.lt,1ry, l,1lin Air roru~ Hd',e, Florirj,-,, Contrrjct 'J(;, 

Ar "~(~ ~' 1 l-''·''Jt• (Ft.>t'f'I.J.!ry ·1Yt•7l, )H l)P (U~JCLAS~IriU;) (PA 2rj,_55~), 

!::)~~~suits of nine ldt..>Ordtory experiments are cont.ained 
i~ this report. The purpose of the research was to assess 
the feJsi~i I ity of using dual-source flickering I iqhts 
,JnJ fluttering tones as hi3rassment devices or as nonlethal 
Wt~-~(:'(."lnS. Performance was measured on depth perception' 
m3nuJI dexterity, aiming.and tracking, vigilance and 
.:-oanitive-motor tasks. Psychophysical judgments of the 
JPDJrent movement effect produced by two lights flickering 
out of phase were obtained in one experiment. Post­
experimental interviews were qiven to assess the 
psychological and somatic symptoms associated with 
exposure to flicker and flutter. Few quantitative data 
"~~ere obtained with regard to flutte:--ing tones, however, 
informal observation led to the conclusion that flutter 
jid not show promise as a harassment device at the 
intensities Investigated. 

85. 9E~AVIOR~L RESPONSE TO PSYCHONEURAL STIMULATION (U), Third Quarterly qeport 
for the period August 20 -November 19, 1966, from Melpar, Inc~, Fat Is Church, 
Virginia, to Naval Air Systems Command, Washington, D. C., Contract No. 
~Cw 66-0274d (December 19, 1966), 4 pp (CONFIDENTIAL/Group 3) CPA 25,502>. 

~ )~ This report on the current research program dea I i ng 
with responses of rodents to acoust.lc and visual 
stimulation.lncluded completion of the preparatory 
phase and initiation of the experimental program. 
Categorically, the rodent species tested so far appear 
to be less "disturbed" by the stimulatory techniques 
employed so far than did human subJects In earlier 
casual experiments. It was not~ however, anticipated 
that results with rodent subjects would necessarily 
have direct applicability to subsequent human 
studies, but that sucn studies would be helpful 
in developing experimental techniques. 

~IS. r~c·.q~~G: 'FANTASTIC DEVICES TO END RIOTS, .Nation's Business, pp 62-64 
<July 1966) <UNCLASSIFIED> CPA 23,629). 

(U) Electronics experts have found in the laboratory 
that an audio note of 12 to 14 cycles per second has 
a profoundly disturbing emotional effect. Its precise 
i"'D~~t on any given perscn is somew~at unpredictable. 
':0rr.e peop I e are immune to it; others are not. Most 
r~a~t with an inexplicable feeling ot deep anxiety 

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

.• ~'t'.!'.".'• !.· ~- •. t•.+ 't' • : .• • ::. l';r.:• . ·ontr;-d, it ":,·.t r·•!·1< h 
l ·.t•r,· ·~i.:•·· i·'!._•:l·.i•·_, 1;;._ .. '•·Jf :r ,,J:_;;,.l :y ,, r')·.~-~~t 
''\'',··r. L •• 'r· •·,j •. , ~-··t ·r•, ·;·:·•,.,·,; i··.t·, l·•~·~ti·~r. it:. 
:r· 1, .. i -.ll i tv, ,·,·~·· 1i•·!\ !." t•·,, ir·:•••: ~i 1tt~ f~t·Jr•.· • 

... '.··n,o:>r· ...;,';·;;,- .. h•v;.·_,•·. ,,rt• ·• ; ~~~·:·•n ·;·1I•J~ .-,r.j ·")ul·! 
~'t' t..S~,~ .st ,.)rh'L"'. ··.~· ... ,·rful : •.JII-ttJr·ns th.Jt •:r!li t · 

·t'i ... S~I;ttin~ ~-1.1t'i•1·1 111_d ·~·~ri..-•1-_ir'r:= noir;es .1re onr.• fr,~rr-: 

,_,t .~nti-rivt wt"'.H"On. fi1t'Y ,·.tn t.Jt' used to drown OtJt the. 
r"vt•v•;i,~ -.:-h,wti::1, sir1.1inl, tn1 t1dnd~1-~;~ping H,Jt sr,me 
.~.:itJtcrs ust.? t'-1 v."'i;" tJC' 1 ~~row.! •c fever pitc~ • 
. ;t.')i i,·0oh')rs, ~,-:ui~C''-'J wi ~~. P1t'St:· po..,.t'~rful portable sound 
:::-r.~:t.•-:-t ... :r-5, c..Jn huvt:>r vVt~r ..J ~l('~Still' roll or a menacing 
~-r .... "v.J .Jf Je.........,nstr:~t~,..1rs. ~0r".t' t~lcctronics experts foresee 
-~ r~r~ futuristi.~ .1nd LH~t.~:jtic type of sonic riot-Luster: 
1: is 3 l...)w-\'ibr:~ti.)n snuni~ wt,ich would have the extra-
2r~in~ry ~bi I itv tv reson.3te the hum3n viscera and thus 
Jf•ect The color.. Tt,e effect on a screaming, rock­
t~rowing mob would be the same as a mess attack of 
:..'1.:ontroll3ble dysentery. It should bring any riot to a 

· .Juic~ halt. 

L:> A revolving, car-roof-mounted flashing spot! ight of 
such bril I iance that it wil I temporarily affect the vision 
of the rioters is under development. Another device is an 
inexpensive portable system to electrify a car body. ft 
can be instal led on any car, police or military vehicle. A 
oainful, but harmless, shock of high-vol~age, low-amperage 
electricity wil I shock rioters bent on overturning the 
vehicle. Persons inside the vehicle are unaffected. Under 
exoerimentation is a vehicle-mounted high-pressure system 
which shoots an electrified stream of water. It gives a 
harmless but unpleasant high-voltage shock. 

:):)er, C. ·E., and Lehrer, S., DEVELOP~~ENT OF PSYCHO-PHYSIOLOGICAL AUDITORY 
71'-':JLI fliRBORNE ~/EAPCNS (U), report for the period M.ay 8, 1964 -
ori I 7, 1965, Report tJo. ATL-TR-65-44, from P.strosystems International, 

Inc., F'airfield, tJew Jersey, to fl.ir Force Armament Laboratory, Eglin Air 
~-:rce ?ase, Florida, Contract No. AF 08<635).:.4370 (March 1966), 172 pp 

.'(.'")';F!DEtlTifl.L/Group 4) CPA 24,682), AD 373 061 •. 

\._\1YThere were two main ot.jer:tives to this program. One was 
t~ conduct a I iterature search into the psycho-physiological 
effects of high-intensity sound on man. The other was to 
f=bric~te and demonstrate n sound generator capable of 
~r~~~~in~ 130 de~;bels Cre: 0.0002 microbar) at 500 feet 
~;·~in thg fre1uency ran1e of 2 to 100 cps. 

ceJEJ F I Bi!if'l tJrtl£'· 
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·.I: :;I:~LI \'L,.\'' 1 ~", \',11 4, ;,'t't'<.lft· t .. >. lll/!'·IH/1~/'.Jul 4, Tt!'.'H•i·,l lr~ .. rr· .. ,!:' 
''',l l i ~- r·.1n <t•r·v i ,-t.'S ( J u I v I \lt~l), ~/ pp ( lJ~~LLA':J If It U) ( f'A II,~()~). 

',t._) 1his t1it1l iu·H·.Jphy \l)nt.Jins n~ft·r·tmu•s to putJI i·;•;t!•j ,,r,.J 
urrut'l i-:>"'t•J Jo~-l..il'lt'nts on n()i<;t_~. tJt~<Jrly .JII the d(J(.urTtents 
rt~I.Jt~ tht~'rY ,.')r pr ... h·ticc din~,:tly -.:illieJ to <.Jircr:Jft 

.;J ·\,:<'rt.'l, 1\ •. ~1., Austen, B. f~., .:1nd Ve.uie, V..'. H., Jr., STAl[-fJF-TtH-f.>--1 '~T:,:_," 

,'~J :~ .. \LA~KT lJISRLIPTION (U), Report No. BAT-171-12, frc-:n PACIC, ~atte::l_le 
'.1~t").)riJI Institute, Columous, Ohio,_ to Advanced Resedrch Projects Ager,r_:.;, 
~3shington, D. C., Contract No. S0-171 (January 20, 1965>, 62 pp <SECPET/ 
~r0u~ 3) <PA 9418), AD 360 189. 

<u> On the ~as is of the I iterature reviewed and discussions 
with investigators generally considered to be most knowl­
edge~ble in balance disruption, it appears that.none of the 
presently known chemical, mechanical, disease, radiation, 
or electrical effectants provide an efficient means of 
human incapacitation. 

~J. Christner, C. A., et at., SUMMARY OF THE DEVELOPMENT OF WEAPONS FOR PSYCHO­
LOG I CAL \'t'ARFARE - A STUDY CONDUCTED BY THE FALCON RESEARCH AND DEVE LOP·~PJT 
CO. <U>, Addendum Report~. BAT-171-6-1, from RACIC, Sattel le Memorial 
Institute, Columbus, Ohio, to Advanced Research Projects Agency, Washington, 
D. C., Contract No. SD-171 (January 15, 1965), 8 pp CCONFIDENTJAL/Grvup 4} 
{PA 9415). 

l0)~ This report reviews a 1964- study conducted by the Falcon 
Research and Development Company under contract with the 
u i rectorate of Ar·mament Oeve I opment, Aeronaut i ca I Systems 
Division, at Eglin Air Force Base. The stated purpose of 

·the research was to "investigate the potential of flickering 
light, sound, and suggestion, singly and In combination, 
for use in psychological weaponry". 

91. Kryte·r, K. D., HAZARDOUS EXPOSURE TO INTERMITTENT AND STEADY-STATE NOISE­
REPORT OF 'tJORKING GROUP 46, from National Academy of Sciences - National 
Research Counci I Committee on Heading, Bioacoustics, and Biomechanics, 
washington, D. C., to Office of Naval Research, Washington, D. C., Contract 
~Jo. tJQNR 2300(05) (Janut3ry 1965), 39 pp (UNCLASSI FlED) CPA I 7 ,282), 
~.0 458 244. 

<U> This report contains graphs of maximum sound pressure 
levels and durations of exposures that the Working Group 
be I. i eves wou I d be to I erab I e and exar:~p I es of the use of 
these graphs. This material is followed with background 
information and a discussion of the rationale, assumptions, 
I imitations, and general problems pertinent to the 
development bnd application of a damage risk criterion 
~nd related exposure contours. 

C&tJ Flli'E.'X' A I 
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... , tn! '\. ·· :, ., l··' :i ,;l •·•:i'.l 'f ,·,If.:····.-. r··:. :·.·,,,.~.~·· l': .. 

··· ', .:t'.'· • t ·,.._', ·'\ 1 ~-1>··-· .:-r-1, 4 r·.;r J,,l,;un l·t!'.,t!·lrr_r• ,r.·j ·_..~,·~''~:··•:' • 

.. •·· ... " .·:.·.r· !·.l··, '·' ~·i·\• .. '.:r ,~ .. ,lf .·,r',..1''••~nt l.~t:.;f:~lr,;.r'lt~l'lt, f 'll ir, t.;r 

·' ·· !'•t', ~ l .. .r-iJ.l, ... ,"•'r.!ct •._,, :.) 0 1\(r '·'>)-',r '.') ( _,,_t·.JtJE.:r I'Jf,.1), 7/ ~.;.., 

.:',·!;i.' .. r,··~•[' -1) (i'A i'J,<1 1 •~), /\.!) '.',') 'J'~l. 

(2)/- '•·t.• ;',Jn',.'s,• f·.r tni-; r·t'-;:,.•.,~.;~1 wo.·J·, to inv·~sti·]Jtr! tne 
;··•,,-~;JI ;~t fli,'-.t'r·i.,,l Jj l~d, ·,dUIHj 1 ·ir\J :.U(]0.t.>Stir.Jn, 

-;;:,-:1-.. ..irlJ in >•'r"~'i~Jti,H~, f,)r USL' in p~ychOI·:;,:~I':~I 

"t'.l".'nrv. A se.ir,·h vf tt'lt" L't)rtir.ent I i ter.Jt•Jre w.:JS 
;'t>P,)r~J foll-."1wo.t~J l'Y inJiviJu.d .Jnd ']roup experimentatir .... n. 
1~t. ... results oOt..iineJ Jt~~,~~~~strth.' that potential exists 
f~r th~ uSt) vf ~h~tic fl i~~er 1s d weJpon. Sug~estion 

... ..is et~t~..::tivt• ir, ~t'>e I.Jt.·.'r,Jtnr·y but :nt'ffective with 
,.,i I it.lr'v ~r0ut:-s in Jn \Jner'lOti;.Jn]l setting. furt~er 

t"-. r t> r i r .c?" n 1 .3 t 1 ~ n w i t t, ph o t i (; f I i c "e r s i n g I y and i n 
-~-"'r-:::>; n 3t i ._"''n with sur.gt...,S t ion is w<Jrr·~nted. RecomMendations 
to~ further soecific rese.3rch ar~ provided. 

;~ ·~-:;el, t~. H., THE APPLICABILITY OF ACOUSTIC.EtJERGY AS A BATTLEfiELD tt'Efo::.r.:,r~, 

•r.:c"' !..-:eric3n '·1Jchine and roundry Co., Alexandria, Virginia, to the U. S. 
~r""y Limited ····'Jr Labor·atory, Atoerdeen Proving Ground, Maryland, Contract 
'vc. DA-18-00I-A•·1C-551 (X) <September .1964), 55 pp (UNCLASSifiED> (PA 14,673>, 
.l=- J51 ~39. 

\U) A study of the past and current literature o" the 
s~bject was acco~pl ished and ana:ysis based on best 
currently avai I able data wds made to determine the 
device size and complexity required to achieve the 
desired effects a+ reasonable ranges~ The study 
covered not only the use and effects of audible sound 
b~t also the effects of infrasonic and ultrasonic 
energy. 

:'-. :~3talov, tJ. N., Saitanov, A. 0., an_d G'lotova, K. V., ON THE STATE OF T'-!E 
-::;.~J 1 QVASC'JLAR SYSTEM UNDER CONDITIONS OF EXPOSURE TO CONTINUOUS NOISE, 
.. ;~iena Truda i Professional'nyye Zabolevaniya (labor Hygiene and 
~CC;.J=:>ationat Diseases), Vol 6, pp 7, 10-14 (1962>, translated by E. R. Hope~ 
~lrectorate of Scientific !nformation Services, ORB Canada, Translation 
·~. T 411 R <September 1964), 5 pp (UNCLASSIFIED> <PA 14,284), AD 607 705. 

CU) It is ·concluded that: 

Cl) In persons exposed to the eff£ct of continuous 
indus~rial medium- and htgh-fr·equency noise of 
intensity 85 to 120 db, functional disturbances 
of the cardiovascular system were frequently 
observed. 

C2) ~er·y often the subjects exhibited an instab!l ity 
of thG art~ri~l bl~o1 rressure. The electro­
r:.1r1 i 0·~r.1ph: c: data showed bradyc<Jrd i a with a 
t~n1ency to ret~rd~tion of the intravesicul3r 
~0n~ucti 1ity, ply~ a depression of the T-wave 
t-r--.1t ,ns rnsst fre'lu;.:ntly observed after physic~! 
stress ~r1 ~t the end of the work period. 

·:·-·:_. .. 
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UNCLASSIFIEU , , 

• t , · · • , .. ' ,. • · , · •• • r • · · , t r . , ! • j I " , · " ~' r • • .. ·_,. • J , 

1.l' '- 1· 1:·,· .•• ~t·;i,t;,,~- ,,,.,it w·:JI·! ·J•··~r·., d•1•' 
t _. .= i . t .; r · ~ 1 ", , • ' 4 11, • :_. ! • r • .f I • · x r·, • r! • J ! , t i ; r' 
_',.,,.;;;:i·': .P·J··~ t•,,• in+lt:••r,.• ,t nc,i<-,t:~, 

.·. ':.) ... _1r,, ~--~. ~ .1_.,, .; ;.-;: :0! ~-! l : '.'i :;; : :.,--,;.·{.'.' T1 : ~;f ·s~; P',ATf fl;i• 
., ,'( ·' "I ··t·-l'<l! ','.I !Y '17J:: ',J 'i! :.:q ~ .. , :.,:r:.:;;rt '¥::·, r:· f;~r,r;>?.-',1' 

.,._ .. ,.., "'-·- . .-~\S+t''"·~. lnt~>rruti,)•: tl, ln.,, 'lt•w J..._•r-·,t>y, to f•.dv-,nr.ed ''eSfJeJ''~r, 

·>-~_·,,-.:•::; .l~t"l,·v, ;·,_;:;hin_-~t,ln, :~. 1:,, r:,_,ntr.Kt ~b. C"_{)-1(/1 (,AurjuSt 1~, ·19(~), 

! I :- ;:- ; . ', .. ;_ ~ < :: I f- I t . ~ ) ( t .• '\ •·• '.· , q .~ } ) • 

(·.' T"'t."' :-ri~.1rv t,_,~·hnic.d ._,bjL.,t·tiv~~s wt)re to establ ist-, the 
~...·"' J r .:K te ... i.::. t i ,·s ··" f .t q.,se• 'u·::. ph.tSt.' d·~t,)n.]t ion systeM as a 
-s_-..; .... .::~ ~,..""~ ..::~..""~"'tr ... "'~lle·.j ... H .. -ousti.: power .Jnd to deronstrate 
:~rtJi~ ~r~ctical Jspects of the operation of a single 
~-; ~"'-f!"'e,::.Jt>n.:,, f13St?~..~us ('1".1s~ dt?ion.1tion tubo such as I i fe, 
r t=> ! i J ~ i I i t 'y , e q i c i en c·: , .l n tj other opera t i c n <1 I char:) c t ~ r i s t i c s • 

.. ~o::.,: _-~-~ ..... ,\, "·, .:.r~~s, r:., :lnd Pel llv, R. (University of '.'assach~_.setts, 

.:.~-t> .... 3 .. , ''33SJ.:n..Jsettsl,_N·"'I.T ~'~'Jr• HL''.'Arl PE'~FnR•.'A'JCE, .A PSYCHGPHYStrJL'I,tCAL 
!.:-~:.:._-·:. ... • .... , Er;Jonvl""ics, 'Jv. I, op 83-97 ·<January .1963) (UrJCLASSIFIEG) 
; ;: .l ~ j , '.' 7 ~") ) • 

<~~ Distraction studied in terms of changes in a~blent noise 
I e':el s wJS found 'tv be a function of the amount of change. 
~~~n 3j3pt3tion of the ear is control led by use of on-off 
scJ~d seJue~ce3, ignoring distraction, performance is direct1v 
rel3ted to the on-off ratio early in exposure and inversely 
rel3tea to the ratio later in exposure. At alI sound 
r3•i~ performdnce in noise is better than in quiet. When 
~:stracti~., is taken into account, these results are 
i~fl Jenced by the differences ir. rate and amount of 
a~3:tation of loudness and rate of habituation to 
distraction so that at any given time performance may 
see~ to te decreased, increased or unaffected. 

~: ;:, : .J-t :r. i ~., f:<., PHYSI OLOG 1 CAL RESPONSES TO HIGH I NTF.NS I TY INTERMITTENT SOUND, 
fr~~ ~o'stra Col lege, Hempstead, New York, to Office of Naval Research, 
'•3s>-ir;t~n, D. C., Contract No. ~JONR-2252(01) (May 1962>, 12 pp (UNCLASSIFIED> 
~=~ 21,615), AD 467 525. 

r~> Eighteen subjects were exposed to brief periods of high­
intensity intermittent sound at 3 pulses per second and at 
letels of frvm 100 to 120 db. Skin temperature, skin 
i-,~~lj<Jr"~et~, Ei"G :Jnd cqntinuous systolic blood.pressure from 
t~~ firq~r ~ere recorded. The results indicated little or 
,. ·, ~ & ~ ~,..._ t r,~. -)I I the rreas ures except GSR which shuwed a 

·: ;,. : ... , •. r-t · : .J! in rr~=qn i tu•j0 of n..,spons(1 w i ~h an i ,crease 
j.-•,:.--;;~~ r,f >')t,;~•1. (.,),.,.,Odrisons with previous reports 

:'-: ', ,rr.-. t ....... ,:i 10 t;)t'pl.1n.1tions <Jr~ present.-~d. 
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• . . . • I ' I . ' : ' ; ' • ~ l . I • •• i ' . I ' ) r l y I r . l r ' ,_ I ' , I ' • f i ( t : ' ) f r j. ~ I . l I '· • : . '. : 1 r .. ' , 

1 • ! ~ • , • J ' , ! ; ; · ( t ~ , •. l A • .. • .· I f I l I , ) ~ t A I 7 , ~l'~ tl ) • 

· : ., : t· ~· ,, p·l v ;'t'r i 1.; . d tt1; •) rt'":><'·H' ~. pr'''lr ,r.,, 
:,•r l:·•t' ''"•t.'.!r.·~ ... _, .. l·······~·l;· .• hotj .:ill lr~t· u-..•.: ',f ''i•Jt'~ 

· ... l, •. ':"o: •, .;I tr·.J· .. ·:..n.t •,,,. i!tvt••,t; ;dtivi1S lfl tt1t! ·.t:ntr .. d 
·,•··· .. '...;::> ,-.st•'"' ,,f '''.lrw~,,!:;. 111 tr.J',unic instr•.Jr",t.Jf'Lltir;n 
.... l:-- .: .. ~si ~~,,_,,: .1nd tJ:.Ji.lt •,1r :'n~cision irr<Jdi.1tion of 
~;:.,;:;,.t=>s ... :·f tht.' ..:t>ntr·JI nt•rv•)U5 ·~vster.~~ Cvmprr:hensive 
o;istol,)_~i(",.il stuJit"S ~~o.•rt> "·.J·ll! of lesions in tht? ·brains 
.-~ .:._~ts JnJ n_"lr-;...,'v:·, rr()jurt.•,j t'Y ~..,;ltr.-lSOnic irrudiation. 

-·_-..,!It:>,;.·., r·~:'<(li('f' 1 1'f.~lt"'L~'CICAL Fl·~t18LE'-'S RELATED TO rJOISE, Psycholog:e 
···~~·~iSt', \..:>1 3. C'C' :2~·t)-27u (195?.) (UNCLASSIFIED> ~PA 15,943). 

\,' ,..~~:..~ r.~1'~rt> of n.Jises in rel3tion to their circwnstances, 
·: t~~ ~~v~ioloqic~l 3nd psyc~ophysiological state and to 
t~~ ~~st tr3ininq of t~e r.earer was studied. The measure­
~~"·s 2f t~e noi~e levels between I~ and 160 ph* bccording 
tJ ·~e svurcPs, t~e normal and pathological physiological 
e•ft-cts of noisf on the ear and on other sense organs, the 
;e~t>r31 physiological effects on the organism, as wei I as the 
effects of ultrasonics, of vibrations and infrasonics, of 
s~~~~~Jves Jnd of sudden variations in pressure were 
exJ~inej. Noises are harmful above 86 ph, and dangerous 
3:-ove I I 0 1Jh. 

Je~!s:~, H. J. <USAF Aero Medical Laboratory), Crannel I, C. W., and 
=:: ..... 311, :>. (~.1iami University), ACOUSTIC NOISE AND REPEATED TIME JUDGME~JTS 
1'. ;. 'IIS:JAL MCVE~·~Pn PROJECTION TASK, R·eport No. WADC-TR-57-54, Air 
::e:;e·Jr.::"'~ and Development Command, Wright-Patterson Air Force Base, Ohio 
(''y·,:h 1957>, 26 pp (UNCLASSIFIED) CPA 13,057). 

<:..;> T~e effect of noise on .time judgments was studied by 
~avirg four groups of 50 subjects work on a visual­
n::;·,ement projection task_ in which a rroving target 
jisap~eared and a guess had to be made as to when the 
tar1et was under ~ crosshai r. Effects of noise p·rograms 
(jroups) and of ~rials were significant beyond the 
.01 le·1el of confidence. The effect appeared to be 
~~e saMe regardless of noise programs and is a fairly 
s~ot~ negatively accelerated rising curve 1n which 
j.Jj~Ment time increases with succeeding trials. The 
ros·Jits su1~]est that appropriately programmed noise 
:ist~rts subjective ti~. 

3 · · .... , ~·~ .Jnit 0f loudness level on a scale beginning at zero for the 
• ; · · •r-o • .~;-: i :-,I(: :'J un 1 -3nd corn=~spond i ng to the dec i be I 5ca I e of ~ound intensity 
.•• ·- •• r ..... :."':r ')f ::>hons of <1 1iven sound being equal to the decibels of a 

1 ·. I •: tr,r>,"'! j ;rj~~d by th~ I is tener to be equa I I y I oud. 

UNCLASSIFIED 



UNCLASSIFIED 
···, .... \ t"o~·,··.l.'l•;·.,•tt•, ln•..;titut,_.;_d lt~•Lnr,l,:jf), !f"l~i.f',·';f ·, ·.• 

• · •. · •·.'·[:'.': l•'t\ ~;TUllY, ~~,,j.,,, t:,Hltrol, p~ /?-27 (July l'l'.)';) ('!'Jt.t.f. .. 1: 

·· .'I ,4 .''. 

dJl i'h' t.qft.•--:ts -.Jf n,.li~e l)fl ~dn .Jre n'.Jt ~.r) simplt~ th,Jt th•:y 
... !\ ~·~· ~tuJit.>d •Jn the b,l">i·.i ·:d stirnulus ;,nrj n~~pr)nse. nit: 

t."'t•.·tivt• ..:.tim~l~s ~JY ,)l.·cur durir1g ,~ rrujc_,r portion of a 
I; •,•! i~t:. l~lt' re·>r-~nse m.1y not t.Jvt..ome .JPP:.Jre:lt for y<:ars. 

( i.·l ~ t t i t ud~s ..3nd even emu tiona I recJct ions tow a ,-d sounds 
-~ r~ ..:- f ten more close I y reI a ted to con text and pds t 
JSs~ciJtions than to decibels or even sones. Significant 
ne.J r in~ I oss can be der'lOns t rated I ong before th.e exposure 
noise reJches or even approaches the level of aural paln. 
This heJring loss is progressive in the sense that longer 
ex;:"osures produce rrore loss. Hearing loss is greatest 
a+ fre~uencies above that frequency range in ihe exposure 
noise in which there is the greatest concentration of 
.JC~)..JStic energy. For a large variety of complex industrial 
s~ectra, hearing loss starts in the 4 to 6 kcps region. 
lndivid~als differ greatly in their abi I ity to take noise 
exposures; the hearing losses they suffer seem unrelated 
to their psychological attitud~ toward the noise. c 

. 1:~.· Er,sr'linger, D.; CONCEPTS FOR THE POSSIBLE USE OF SOUtW U~ CROWD CO~JTROI., 
Enclosure 2, Report No. R-3567, from RACIC, Battelle Memorial Institute, 
ColuMt:us Laboratories, Columbus, Ohio, to U. "S. Army Land Warfare Laboratory, 
A~erdeen Proving Ground, Maryland (July 16, 1970), I p <UNCLASSIFIED>. 

(U) Sound at the transition between audible and u·ltrasonic 
frequencies causes nausea and severe headaches. This 
transition range varies with the individual. Warbling 
througt, a frequency range of 14 through 22 kHz would cover 
tne ~ut-off frequencies of most people. The effects are 
produced at 10'.· intensities but high intensities would 
insure quicker response. The operator is easily protected 
from these sounds by ear protectors bui It into riot halmets. 
Such sound is effective in causing nausea· and headaches 
without exceeding a damaging intensity level. It" would 
seem that this phenomenon could be useful in riot control 
and the cost of equipment would be only nominal •. 

Barriers and Deterrent Devices 

1~3. P3ck~r::l, H., REMINGTON'S NEW PLASTIC PELLETS, Guns and Ammo, Vol 15, No. 2, 
p~ 52-53 (February 1971) <UNCLASSIFIED) CPA 38,761 >. 

('J) ~:eMington's "~di-Pac" is a 12-gauge shot-type shell. 
in ~hich the lead shot is replaced by polyethylene 
~~~stic pel lets. These pel lets are approximately 
1.17 inch in di.ameter and have a deterrent_ effect o~ 

UNCLASSIFIED 
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· ..•. ! t, l· •' ''.!• i•"•l"·! .In•:•· ,·f !!It' i··-·11•!1~ 1·J /() tc; ;' 1
.1 y 1' J·. 

t ~' !••i· ..;i _,!.]::d• tt•·· ;··-·1·1.•1-.. IIIIi II nut ~t~n.·tr,Jf·~ cS 

• .·., :·.~:·.·r·, ·' ~ 1. •··•· ,._,·,.;,•, t•1o• l'·~r fnrrr.,Jr)Ct~ is ••:uc.t, !•1·~'-•:r 

:·; ,: ,-_,.,.;,·:·, :..;r;J,·r ~ v.n·.J·,, .Jfl ,lffiu..:r ur.dt..'r cd!<Jr.~. i~J 

,'· .·\ i h•J wi ~~~ r•~<.:r,• tii.HI ,JJt~\JIJ.ifL' protection, The stl.{:ll 
'':- 1 !<'I it,•r·.,t,'ly l~>uJ r·,~pc,r·t dr:d .J promir1ent f"'lU/lle 
• I 1 .; '1 t , ' r· ~' :- 'v ,_- 1 h l I d, 1 i . · . Jl t·~ f f t!, : t • 

;,iII i 1"··~. l •. -.., .1n~ lilh't'k, H. J., A CO'.I~.~r.tHl\lff (JtJ ;,Hr/1-riLUD :~r.r/-J /'',f. 

·. ··.L: t:•·H .1l t'\•\l~J r~~l\ L'h\'',·JU CmJTI.-:OL, fro~ H.:Jt~elle Menorial lnsri tut':, 
.'...'l .• rli'us l.w.;r·.ltvri_t.'-5, Columbus, Ohio, tu U.S. Army Ldnd \'Jijrfare LatJvrat'..~rt, 

:-:-,•rj,'t'n ,-.,,)Vino ~..~roun·d, I\1.Jryl..lnd, Contract fJo. UAALJ05-71-C-0163 
C't'~o.'t'r1t'er· 4, 1970), 15 pp (FOR OFFICIAL JSE ONLY) (PA 38,G47). 

l v) 
~} This r~p~.Jrt consists of a discussion of the use of 
.:;hot-fi lied b.:lgs as nonlethal weapons, si>. simple scenarios, 
JnJ 3 short test outline of some factors that may affect 
tht,ir us~. It is concluded that a shot-fi lied spin­
s~3bil ized b3g mi~ht be an effective control weapon for a 
rJn.Je vf .:3t"out 15 feet to 150 or 200 feet. However, it 
sh~uld be used only after a demonstration of its non­
let~JI ity, range accuracy, knockdown capability, and 
~0~nd potential. Its use should be with actively forward 
t3ctics rather than in a defanslve or passive mode. 

~ainhardt~ R., THE STUN GUN- A NON-LETHAL WEAPON, Law and Order, Vol 18, 
~Jo. 10, pp 86-88 <October 1970) (UNCLASSIFIED> CPA 38,639). 

(U) Any standard police or military weapon' may be easily 
converted to fire the Stun Bag which consists of a flat, 
circular disc of woven material til led with bird shot. 
After folding to one-third its normal size, it is ejected 
from a shOIJider launcher. It assumes i'ts normal size 
shortly after ejection. It conforms to the shape of the 
target on contact and is capable of knocking down or 
stopping an on-coming person. The blow intensities are 
wei I below those believed necessary to produce serious 
brain injury. It is not anticipated that blows to 
the chest would cause pulmonary or cardiovascula-r 
tnJury. There is I ittle doubt that a glancing blow wit I 
produce tearing and bruising of exposed skin areas. 

tlE':iEST ANTIR!OT lt/EAPON: 'BULLETS' OF WOOD, U. S. News and World Report, 
'lol LXIX, No. 3, p 36 (July 20, 1970) (UNCLASSIFIED) CPA '38,643). 

<U> W~oden pel lets, fired by compressed gas from rifle­
style launchers, proved to be an effective crowd-dispersal 
...-~~::>on durinq disturbances at '3erkeley. The device, known 
~s th~ '.luI t i o I e Raton She I I, was described by Berke I ey 
~sl i:e ~s apparently more effective than tear gas. The 
~--:~ !~ts stri~<~~ 'N:th a stinging i"'1pact and have about the 
-. , ..... ~ ~f~~r:t -':IS a oi I !y :.lub, but from a range of 40 or more 
. : ~ J·::., :~r:1 tt--•JV ~re too I i qht to be thrown back with force. 

• '";S+ '>lS0.'.:,, thA ce 1 1-!t rjnps not break the ski r., but 
- •• 

1 ·j ~ re-:~ k tY·.Jr-:•:s J t r:. I c;se range . 

.re K e r r I Bitt t w o E o u • v 
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·,., .... ,.~' ''\ LLLT·; ~.:.L["l A\~Airr,f CAt.lr!lWJIA J<lllTlk~, w._,shinrJton Pust, p /4.-~ 

(Julv 8, IY/()) (UNl~l.A~~~)IriU)) Cf>A ~B,tJ44). 

<u>. This ~rticlc describes the swne pellets reported on 
in !-'A 3H ,P4 ~ ( I "tt~m I Oti, on preceding p<..lge) and presents 
much .... ., f the s~'mt1 in form.Jt ion. Ttle pe I I ets are stacked 
five dt.ep in . .3 met .1 I cartridge I i kc a shotgun she I I . 
They ~ost about $7 .3 piece, compared to $13 for a tear-
9.35 C.:3nister. 

108. Younq, R. B., NON-LETHAL INCAPACITATION WEAPON (U), Final Report, Report fJo. 
L~"L-CR-07869, from AA'I Corp., ·Cockeysvi lie, Maryland, to U. S. Ar.my Limited 
war Laboratc-y, Aberdeen Proving Ground, Maryland, Contract No. DAAD05-69-C-OI 17 
<November 1969), 60 pp (CONFIDENTIAL/Group 4) CPA 38,005), AD 509 675 L. 

lJ) 
<~The design of a w~apon that wil I produce nonlethal 
i :.capacitatIon has been accomp·l i shed. A I ow-signature, 
closed-gas launch system, compatible with the M79 grenade 
launcher or Ml6 rifle, .is used to fire a deformable, 
spin-stabil ~zed projectile. This projectile is made of 
a si I leone-rubber material, RTV. Head impact causes 
short-term loss of consciousness. · Tests conducted with 

. subhuman primates have demonstrated the feasibility of 
the concept and defined the system operating characteristics. 

109. Schulman, W., Hansen, D. T., and Shukis, S. P., REO SMOKE GRENADE PRODUCTION: 
DATA COLLECTION AND ANALYSIS, Report for the period September 1968 -
~arch 1969, Report No. EATR-4330, Weapons Development and Engineering 
i.c!:>oratories, Edgewood-Arsenal, Maryland (November !969), 45 pp (UNCLASSIFIED> 
( FA 36 , 86 3 ) • 

(U) At present, there is I ittle scientifically supported 
knowledge about the parameters which influence burning 
time. The majority of the knowledge concerning what 
affects CIJrning time has been obtained empirically or 
through trial and error. In order to control the 
burning time in an efficie.1t manner, the relevant 
variables must be known. Identifying both these 
variables and their importance is the purpose of this 
data collection and analysis. 

I 10. Smith, J. J., EVALUATION OF LIGHTWEIGHT, METAL ANTIPERSONNEL OBSTACLES, 
Report No. 1965, U.S. Army Mobility Equipment Research a~d Development 
Center, Fort Belvoir, Virginia (October 1969), 46 pp (UNCLASSIFIED> 
CPA 37,853), AD 865 076. 

(U) This report covers an evaluation of seven types of 
I ightweight anti-personnel obstacles: the double-apron 
fence, construcTeay6f' barbed wire and German barbed 
tape; triple standard concertina <TCS), constructed 
fr0m barbed wire concertina and German barbed-wire 
concertina; the rapidly emplaced anti-personnel 
obstacle (PEAPO>; the general-purpose, barbed-tape 
0bstacle <GPBTO); and the caltrop. 
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i I I • S,lnh~u I-::;, D-1v i J W., (~ncr, L~n..J I d 0., dnd Cdmpbe I I , lX.>nd I d, I< I OT WtHf<f)L: 
ANALYSIS ANlJ CATALOG, FinJI Hupu;-t, f<upurt No. 69-14, Resedrch Analysi~ 
tJr-.Jrh.:h, U. S. Army LimiteJ W.Jr· LJburJtory, AtJerci~Jen Proving Ground, Muryi,Jro•j, 
<uc1ubt.!r l~o~), 165 pp <FOR OFFICIAL USE ONLY) (PA 39,060), AD 8tl L96 L. 

~d)~) A systematic andlysis of some types of clvi I disturbances 
and d survey of r~lat~d developmental materiel are provided. 
The major I imitation of the analysis Is Its restriction to 
"gh~tto"-type riots, necessitated by I imitations in .time 
and avai labia information; however, the materiel Items 
described are un i versa I in ap·p I i cation to v·ar i ous forms 
of civil disturbances. The first part o~ the report analyzes 
such riots by identifying common characteristics of a 
number of disturbances which have occurred in the United 
States and describing the experienGes of various security 
forces in their control. The latter part of the report 
serves as a catalog of materiel Items, not already In the 
Army inventory, which may be useful in providing a more 
flexible response to the special requirements of riot 
control. 

I 12. COMPENDIUM COUNTERMINE SYMPOSIUM CU), held March 14, 1968, U. S. Army 
Mobility Equipment Research and Development Center, Fort Belvoir, VIrginia 
(May I , 1969) (SECRET /NOFORN/Group 3) CPA 36,694), AD 502 I 29. 

CU>·The proceedings of this symposium Include a 
discussion of "caltrc;.s". These· are two pieces of 
wire joined together so that when thrown they lan~ 
on three points and the other point sticks up so 
that It wll I pierce the foot. The delay time which 
these produce, not counting the surprise effect, Is 
better than current standard wire- and concertina­
type obstacles. Caltrops could be air emplaced. 

113. GENERAL BASE'OEFENSE SYSTEMS. VOLUME VII: COMPONENT CHARACTERISTICS (FACT 
·SHEETS> .(U), Part I, Final Report, Phase Two, for the period July 3, 1967-
July 2, 1968, Report No. LMSC-8095482, from lockheed Missiles and Space 
Company, Sunnyvale, California, to Advanced Research Projects Agency, 
Washington, 0. C., Contract No. OAAHOI-67-C-1384 (July 1968), 346 pp <SECRET/ 
NOFORN/Group 3) CPA 33,700.4), AD 392 301 L. . 

CU> Fact sheets are presented on a variety of barriers 
for base defense Including double-apron fence, high-wire 
entanglement, cattle fence, chain-1 ink fence, caltrops 
<barbed Impediment), barbed wire, and barbed tape. 

114. Gluckstein, M. E., SCREENING AND SIGNALING SMOKES, Ethyl Corporation, Research 
Laboratories, Ferndale, Michigan (Ja~uary 8, 1968), I p (UNCLASSIFIED) 
CPA 32, 149). 

I.:·.,. 
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: 1~. -~irvin, H. A., cH Jl., INTUmiCTION SYSTLM (U), Final f~eport fJo. LWL-U(-0~~/,fJ,, 

from G~n~r,il Oyn,~mics, f'orrund Division, Pomona, California,· to Aberd&en 
Provin~1 Gruund, M,!ryl.:lnd, (\mtract No. DA-18-00I-AMC-1120(X) <Septt::mt:Jer lrJr,7), 
150 pp <CONFIDENTIAL/Group 4) CPA 32,703). 

~k;- Th~purpose of this program was to d'3velop for operational 
evdluation an airborne syste~ for effectively interdicting 
enemy overland infi I tration and supply routes. The emphasis 
W.)S placed on a caltrop device and a simple dispenser to 
be employed froM low-performance, high-payload Army air-craft. 
Tactical considerations in the use of this device are 
described. 

I 16. Applegate, R., WEAPONS FOR RIOT CONTROL, ORDNANCE, Vol 51, No. 282, pp 604-609 
(May-June 1967) (UNCLASSIFIED> <PSI-C-688). 

(U) This article reviews some of the nonlethal riot-control 
equipment developed since about 1964. Among the devices 
which are discussed are the shock baton, the MPG-100 
qrenade wh l ch- exoe·l s a tear-gas charge wIthout f ragrnent i ng, 
the Smith & Wesson Mercox dart/projectile revolver, the 
Chemical Mace, a projecti le.which produces a flash and 
loud bang, another project! le designed for use against 
barricades, the "bdnana peel" concept, and foam. 

117. Gibson, C. T., IMPROVED INTEGRAL SMOKE GENERATOR CACA-35/671), Final Report 
for the period March 15 to May 15, 1967, U. S. Army Concept Team In Vietnam 
(June 20, 1967), 16 pp (UNCLASSIFIED)· CPA 28,243}. 

{U) The purpose of this evaluation was to determine the 
operational suitabll ity of an integral screening smoke 
generator mounted on the UH-1 helicopter and _to record 
the methods used for Its employment. 

118. Styles, M. F. E., INTEGRAL SMOKE GENERATOR, AIRBORNE, CARGO HOOK COMPARTMENT 
VERSION, TYPE 53E00-62B, Final Report No. LWL-cR-02C658, from The Bendix 
Corporation, Fluid Power Division, Utica, New York, to U. S. Army Limited. 
War Laboratory, Aberdeen Proving Ground, Maryland, Contract No. 
DA-18-001-AMC-1 155{X) {June 1967), 176 pp <UNCLASSIFIED> CPA 29,749}, 
AD 819 602 L. 

{U) A method of dispersing a small quantity of fog oi I 
Into the hot jet-engine exhaust gases of a helicopter 
was devised. This method consisted of dispersing the 
fog oil into smal I droplets through an atomizing nozzle 
and directing the droplets Into the exhaust area where 
they were vaporized. As the vapor passed lnto the 
cooler air beyond the engine, the vapor condensed, 
forming a very dense cloud of white smoke or fog. 
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Stylt--s, M. F. E., ltHECf~AL SMOKE GrNU~ATOI,, AIH()OHNL, H[ATLI~ UJMI'APTr~UH 

VERSiuN, TYPE '>~E00-62A, Final H~port No. LWL-CR-02C65A, from The 8endi~ 
Cvrpor~tion, Fluid Power Division, lJtica, New York, to U.S. Army Lirrdterj 
W.3r Ldbvrdtory, Aberdt.•en Prov i nq Ground, M.Jry I and, Contrt:!ct tJo. 
OA-IR-001-AMC-115'J(X) (Mdy 19o7), 223 pp (UtJCLASSIFrEO) CPA 29,7r.;0), 
AD 819 601 L. 

(U) The purpose of this work was to develop an effective, 
safe, and economical method of generating u smoke screen 
to provide cover durlng.operatlons. 

120. ENGINEERING DESIGN HANDBOOK, MILITARY PYROTECHNICS SERIES, PART QNE: · THEORY 
AND APPLICATION, Report No. AMCP 706-185, Headquarters, U. S. Army Materiel 
Corrrnand,. Washington, D. C. (April 1967), 242 pp (UNCLASSIFIED> CPA 31,518), 
AD 817 071 L. 

(U) This handbook Includes a chapter on the history of 
the pyrotechnic art, a chapter giving a general introduction 
to the appl lcation of pyrotechnic devices to military 
problems, an·d chapters on Physical-Chemical Relationships, 
Visibl I ity, Production of Heat, Production of Light, and 
Production of Smoke. Ch.apter 7 deals with the production 
of tactically useful smoke. 

121. Stanley, A. T., CALTROPS, TACTICAL ANTIPERSONNEL OBSTACLES, Interim Report 
No. 1871, for the pert od May 6 - August 4, 1966, from U. S. Army Engineer 
Research and Development Labor3torles, Fort Belvoir, Vlrglnla,··to U.S. 
Army Materiel Command, Washington, D. C. (October 1966), 72 pp (UNCLASSIFIED> 
{PA 26,251), AD 802 059. 

(U) This report covers an Investigation of caltrops used as 
anti-personnel obstacles. The conclusions reached included: 

(I) Caltrops wll I penetrate footgear to tnfl let 
puncture lnjur:es on alI types and conditions 
of soli consld3red excbpt tn areas where 
walking would be difficult because of the 
depth to which a foot would sink. 

(2) The delay time caused by caltrops wil I exceed 
that created by triple stand~rd concertina. 

(3) Incapacitation results from swel ltng and pain 
approximately 30 min~tes after Injury. 
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:,··t•r:·!_.r··, t •• , ,r1j '.\•r,;t.•n,,t,•nl, f'., IIN,I!lll.ITY M~[J l/.l'lr;fl{<f'.JI 1 ( :,1./il.:,;•::·.· 

f ·''~·"~ t l:l-i~t · ,.;:~~·. 1:~ .lf"l/-'l'JIAI i•:~J fUI' TtH Ill UJ IVALUAII'JtJ rA MILl Jr..:··( 
··:,·_,>,-\it,·-~· r\(;(•Jf·_'., ll.'ur·th 1,1u.H·tt>r·ly f'rrJcjre~-:.S l~epcJrt for ttl(~ pt~ricrJ f~~rii­

.J~ ... !iv· l·lt·t·, ~,\•r\lrt :~l>, t_,t,-1')-'~, frlJrn r~CA Curp., Hedfr>r'J, M...,3s,:,Ctl•JS.f:tts, tr) 

~~>St•·;~;r•·t'nt lt'~.:hn<>l,,qy Hr.Jnd1, U. ~). Arrny Oirectur<.Jtt: of Ter_hnicCJI '~u~pr;rt, 

t J.lt'w,~,)J Ar·st•n,"l, M.Jryi,HH.1, (·ontr,1ct ~Jo. DA-18-035-N-1C-70f;(AJ (August I'Jr~r,), 
~~ rr (U~KLASSIFIEll) (FA ?.li,tjH9), AD 804 9&3. . 

(LJ) This proqrJm wds 8-StcJblistwd to determine the feasibility 
vf .JnJ tv dt>velop procedun~s dnd Instrumentation for the 
fi~IJ ~v.::JiuJtion of obscur3tion ilgents. Field testing of 
munitions and analysis of the data were begun. lnitlal 
rt-sults indicate that ohscurance is a rapidly varying 
function of time with a power spectrum that conforms 
closely to that of the vertical component of wind velocity 
ne3r :the ground. A number of i nstrurnent and procedura I 
rrodifications were accomplished; recommendat:ons for 
adc:tional modifications were made. 

123. \1clain, ~v. H., and Evans, R. W., A NEW SMOKE SCREENING CHEMICAL FOR USE ltJ 
AER 1 AL S~·10KE TANKS, Fi na I and Summary Report No. 6, from University of 
Denver, ~1echanics Division, to U. S. Army Chemical Research and Development 
L.::Jboratories, Edgewood Arsenal, Maryland, Contract No. DA 18-035-AM:-127(A) 
<December 1965), 219 pp (UNCLASSIFIED) (PA 22,868), AD 479 680. 

(U) A review of the ·1 iterature for chemical smoke agents 
is presented. Based on this review an experimental ~rogram 
to evaluate new I iquid smoke agents was formulated. The 
results of this experimental program_indicated that liquid 
agents possessing an obscuring power greater than FS can 
be developed using selected mixtures, solutions, and 
compounds of phosphorus •. 

124. Sprang, W. 0., NONLETHAL INCAPACITATING WEAPON:· EXTENSIBLE BILLY CLUB, Paper 
No. RAC-TP-194, from Research Analysis Corporation, Mclean, Virginia, to 
Advanced Research Projects Agency, Washington, D. C., Contract No. SD-212 
(November 1965), 20 pp (UNCLASSIFIED> CPA 19,988). 

(U) The Japanese have developed a three-section telescopic 
billy club, which in the collapsed position can be concealed 
.on a person but is quickly flicked into the extended position. 
RAC has found it !s feasible t? incorporate an extensible 
self-locking knife blade in the forward tubular section of 
a similar club. It is feasible to lock the tubular club 
sections positively to prevent collapse of the club while 
in operation. No conclusion was drawn.as to the lethality 
of the extensible blade. 

UNCLASSIFIED 
•. & 
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:•\'''"• ·'· .-., 11H HlAL1"11 t;A..'Af•'[l:.; 1H. UJ~TAitJ :~Mnr~r UYI"'., ltJ r_t;I-Hr~T IJf,l, 
· , .. ·";,·.;I '-\''"l..'r .1nJun~ N,J. I ti /4, l'i ,·,=,tinny Ar~en,) I, (}JVt!r, t·Jew J,~rs,~y 

l,_..,,.~~'•'r l·lr·'1', .:~ ~P (lJt~l-ll\'.j',lf"l! ll) (PA ?.1 ,5fJ2), AI; 4t.J9 Fjf,·/. 

{:·' i'h' ~,Jxil· .. mJ c..lrcino·:jenic heCJith haz:Jrds ·"iSsocif.:lted 
wit~ tnt' ,·urrt'•ntly uSt~d sm.)l\u dyos, <.Jnd al5o with possible 

~ ·.;'"hl;,:L~tes f~)r sf'!'l\..~1-.t~ dyt.'S, .trt., disLussed with reference 
~0 ~tf~~t~ 0f exposure, ch~mic.JI structure, hazardous 
i~puri tics, ~nd ~yrolysis reaction rroducts. Recomr~ndations 

. ., f,~r ..1voiJin9 these he.Jith h,1Zilrds are also pr11~'3nted·. 

1 . ."(1, ... J'Jt-, S. '1., AERL)SOL SPRAY SMOKE DEVICE, Technical Memorandum Nq. 1610, 
r~tt~..ln L.:ese.1rch Laboratories, Picatinny Arsen.JI, Dover, New Jersey· 
('.'.Jv 19t15>, 9 pp (UNCLASSIFIED) (PA 17,8S8), AD 461 989. 

< 1J > An aeroso I spray smoke device for d i spens l ng white 
s~~~o-e has been developed for use in signaling, in target 
M.Jrking, and for screening purposes •. The device consists 
of a steel cylinder <6 inches long and 3-1/2 inches in 
diamet~r) containing titanium tetrachloride, white 
~ho5~horus in solution with carbon disulfide and carbon 
tet-ach i or ide, and Freon-12 prope I I ant. In the prototype 
developed, a brass needle valve is screwed into a 
threaded opening at one end of the cylinder. When the 
manual I~ operated valve is opened, a dense, high-quality 
white smoke is discharged for from 2 to 5 minutes. This. 
smoke is formed by the reaction of the titanium tetra­
c~loride with the moisture in the air to form white 
tit3~ium hydroxid~. 

127. Shidlovsky, A. A., FUNDJ'.MENTALS OF PYROTECHNICS, Technical Menorandum f-Jo. 
1615, translated by U. S. Joint Publ icatton Research Service from a 

123. 

Russian textbook, Osnovy Pirotekhniki !1964), Feltman Research Laooratories, 
P.icatinny Arsenal, Dover, New Jersey (May 1965), 414 pp (UNCLASSIFIED> 
(PA 18,621 ), AD 462 474. 

(U) Chapters XVI I I and XIX deal with masking smoke 
compositions and colored snoke compositions, respectively. 

3zten, E. M., Seeger, H. G., and Sprang, W. 0., A PRELIMINARY FEASIBILITY 
:,ruDY OF THE COLO LIQUID WEAPON, Technical Paper No. RAC-TP-178, Resear.ch 
Analysis Corporation, Mclean, Virginia (May 1965}, 13 pp (UNCLASSIFIED> 
( P A I 6, 699 ) • 

(U) Th(s study indicated that a weapon can be designed to 
eject a stream of salt water propel led by CO • However, it 
was regarded as doubtful that a weapon of thfs type would 
Jroduce a positive deterrent to a determined attack. The 
~un desiqned was portable but was I imited to an effective 
oist~n~e of 30 feet. To be effective beyond this distance, 
~ "-'83p0n wou I j have to be I arger and, thus, no I anger 
~r,rt~::,le. 

.,. 
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1 • l'l',kAL rc'Rt:lt~N UN~CNvUaturJAL WAf~IARE WEAPONr: (U), Report fk.J. r(~lL 361-~rJiL, 

U.S. Army F .. -'reiqn Scicrtce Jnd Tec-hnology Center, Munitions Building, Ann-,. 
'·ldtcriel ~)mman1, WJshington, D. C. <September 1964), 56 pp CCOIJFIUUJTIAL./ 
'-~ r o up 4 ) ( r A I 5 , 3 I 7 ) • 

(U) This study describes and presents II lustrations of 
t~plcal foreign unconventional warfare weapons and devices, 
including caltrops. 

13J. Parent, P. ·A., BIOLOGICAL EFFECTS OF COLORED SMOKE INGREDI.ENTS, Special 
Publication No. 4··59,. U. S. Arrrr.t Chemical Research an1 Deve.lopment · 
Laboratories, Edgewood Arsenal, Maryland (September 1964>, 35 pp 
(UNC~ASSifiED> CPA 13,580), AO 451 092. 

(U) The toxicity values, or ratings by various, but usual 
routes are reported. for the colored smoke Ingredients 
1-(methylamino)anthraquinone, auramine, kerosene, potassium 
chlorate, colloidal sulfur, potassium nitrate, magnesium 
carbonate and charcoal. Tests for carcinogenic action 
are tabu I ated for benzanth rone, I nd.anthrene Go I den Ye II ow 
GK Cdibenzo[a,n]pyrene-7,14-dione>, 2-(4-dimethylamlno-

.phenylazo)-naphthalene and auramine. Other biological 
effects of many of the compounds or eleme.nt~, are given. 

131. Apple~ate, R., NEW RIOT CONTROL WEAPONS, Ordnanca, Vol 49, No. 265 (July­
August IQ64), pp 67-70 (UNCLASSIFIED) CPSI-C-687). 

<U> Some of the nonlethal weapons or agents mentioned In 
t~is article include electrically charged vehicles, 
ultraviolet marking material, electric shocks administered 
down streams of water, sound projectors,· blinding I ights, 
and tranquilizing and "nerve gases". 

I 32. Kracke, _R. D. , SUMMARY REPORT ON StiOKE AND INCENDIARY PROJECT I LES ( U) , 
Technical Memoran.:-' :m No. 63-15, U. ~. Army Chemical Research and Development 
Laboratories, Edgewood Arsenal, Maryland (January 1964), 24 pp (CONFIDENTIAL/. 
Group 4) CPA 22,899), AD 370 825. 

~~)~ WP and the modified forms of WP CPWP, PWPV .and SWP)· 
1n rrojectlles in general produce better ground smoke 
screens than any known nonphosphorus screening smoke. 
material. Modified WP fl I lings for projectiles have 
been developed which are capable of more than doubling 
the ground smoke screening of effectiveness of the 
star.dard WP-fll led projectiles. However, under some 
conditions, the modified WP fillings produce bal llstlc~l ly 
unstable rotating-type munitions. It Is recorm~ended 
that a research study be Initiated to seek new Incendiary 
fi I I ings for munitions. 
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I~~ •. -'.~'plt.'-J.!Tt!, R., CR0Wll At~U HIOT CONTI<OL, Ttw ~t..;ckpule lcA!I~<Jny, H<Jrri•.-u:.H·j, 
~'t!!"lr.svlv.Jnid (1Yt>4) (UNCLAS'..>IFIU;) CPA 9442). 

(LJ) L~hdptcr-? is entitled "Ob~curing Smoke for C..rowd 
.3nJ Ri·.)t wntrol" dnd is d quite thorouqh treatment 
of srr..Jke munitions dnd techniques of employment .• 

1 ~4. GENERATOR, SMOI\E, MECHANICAL, PULSE j[T, M~A3, Manual.tJo. TM 3-1040-20/-1/, 
Headqudrters, Department of the Army, Wa~.hington, D. C. (December 1963>, · 
64 pp (UNCLASSIFIED> (PA 34,646) • 

(U) This manual Is pub I I shed for the use of the personnel 
to whom the Generator, Smoke, Mechanical, Pulse Jet, 
ABC-M3A3 is Issued. It contains information on the 
operation and maintenance of the equipment as wet I as 
descriptions of major groups and their functions in 
relation to the operation of the smoke generator. 

135. Finklestein, L., HISTORY OF RESEARCH AND DEVELOPMENT OF THE CHEMICAL W~RFA.~E 
SERVICE IN WORLD WAR I I (JULY I, 1940- DECEMBER 31, 194?), Special Publ icaticr. 
No. 1~42, U. S. Army Chemical Research and Development Laboratories, 
Edgewood Arsenal, Maryland (June 1964) ·(UNCLASSIFIED) (Part I, 172 pp 
[PA 17,629], AD 461 128; Part II, 171 pp [PA 17,653], AD 461 129; Part Ill, 
396 pp [PA 17,657], AD.461 130; Part IV, 180 p'p [PA 17,654], AD 461 131). 

<U> This report on screening smokes -ts one of a series of 
historical monographs. It covers not only.,·esearch and 
development of the Chemical Warfare Service in the area 
of screening smokes during World·War II, but It also 
oresents theoretical and mathematical material pertinent 
to the subject, regardless of Its source. 

136. Hahn, Col. P. H. CUSMC), EVALUATION OF THE HAND HELD WIRE GUN, Final Rep0rt, 
U. S. Marine Corps Landing Force Development Center, Quantico, Virginia, 
Project No. 44-62-04 (Undated),· 16 pp (UNCLASSIFIED) CPA 7802 >. 

<u> The Marine Corps tested the Hand Held Wire Gun for 
possible use as an anti-personnel or riot-control weapon 
for unconventional warfare. This cyl lndrlcal gun Is 
10 inches long, 3-3/4 tr.ches in diameter, and weighs 
about .11 pounds. The ·450-foot wire· cot I Is wound with 
sufficient energy to be propel led about 80 feet upon 
release. 1-t Js activated by retracti-ng a pull ring, 
similar to that on a hand grenade, which is attachPd 
to a sear. The wire coil plugs Itself out In 
essentially a straight line In f~om 6 tv 7 seconds. 

A In the tests described here, the gun did not meet 
Marine Corps requirements. 

·-
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